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Désignation

Type Utilisation
N Pour matieres faciles a usine
(Ex. aciers, GS, GG)
H Pour matieres dures a copeaux courts
(Ex. MS, bronze, elektron)
w Pour matieres tendres et a copeaux longs
(Ex. alliages d*Al., cuivre)
Pour matiéres faciles a usine
FN N
Pour percages particuliérement profonds
Pour matiéres tenaces a copeaux longs
FN 500 (Ex. aciers fortement alliés, aciers trempés
et de cémentation)
Pour applications universelles (Ex. pour
FU 500 ) - . o P
aciers alliés ou non jusqu‘a 800 mm?)
FU 500 DZ L
DZ = queue cylindrique
Pour matieres tendres et a copeaux longs
FW o
Pour percages particulierement profonds
s Pour matieres difficiles a usiner
(Ex. aciers inox et thermorésistants)
Pour aciers tenaces, inox., résistants aux
IS ) N
acides et a la chaleur
Pour matieres dures difficiles a usiner
" A
(Ex. aciers a ressort)
1S3 G Pour_ Pergages précis, position et forme de
qualité
Pour application universelle
IS (Ex. GG, GGG, aciers jusqu‘a 1000 N/mm?)
L . .
TS 100U Pour aCIteS Ju‘squ a‘1000 N/mm
Pour application universelle
Pour fontes a copeaux courts,
TS 150 GG aluminium et alliages d‘aluminium
avec haut % de Si
Pour nouvelles matieres en fonte GGV et
TS 100 R ADI, fonte de fer, fonte a graphite sphéroidal
et fonte malléable
TS100T Pour percages profonds dans I‘acier et la
fonte
EACD Pour aciers inox
INOX ’
TS 100 H Pqur aC|ers’ d.urs et résistants comme les
alliages spéciaux
TS 100 EG Outils d’ébavurage
TS 100 VR Ebavureur avant et arriere 90°
TLB E80 Foret l{ne levre pour forage’s profonds
avec téte de percage brasée
TLB E100 Foret une levre pour forages profonds
en carbure monobloc
TLB ES00 Foret une levre ppur forages profonds
avec plaquettes interchangeables
TLB 280 Foret deux levres pour forages profonds

avec téte de percage brasée
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Affatage de pointe

Affatage a dépouille
conique

Affitage standard
Affltage a dépouille
conique

Affltage standard
Affltage a dépouille
conique

Affatage standard
Affatage a dépouille
conique

Affatage standard
Afftage a dépouille
conique

Affatage standard

Pointe 2 faces a
géométrie spéciale

Affatage a dépouille
conique

Afftage standard
Affatage a dépouille
conique

Affatage standard
Affatage a dépouille
conique

Affatage standard
Affatage a dépouille
conique

Affatage standard

Affatage spécial

AffGtage a dépouille con.

Amincissement de
I‘ame particulier type U

Affatage des faces

Affltage des faces
Amincissement de
I'Ame particulier type GG

Affatage radial

Affltage a dépouille
conique

Affatage des faces

Affltage a dépouille
conique
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- Aciers communs, aciers hautement alliés

M Aciers inoxydables Le type de préconisation selon

- Fontes grises, fontes  graphite sphéroidal et fontes malléables €S @Pplications est indiqué de la
maniére suivante sur les pages des

N Aluminium et ses alliages ainsi que d‘autres métaux non ferreux programmes:
S Alliages de titane, spéciaux et superalliages @ Particulierement adapté

: 5 O sous réserve
H Aciers trempés et fontes dures

Pictogrammes
e 1T B I

Carbures

Aciers rapides monoblocs

Version QO@QQQQQ.

Veneur  mwomes brundors TIAIN T8 AITIN' TiICN FIRE

pOlI vapeur nitrurés nano

@0 ®®®

TiN MolyGlide TiAISIN  nickelé  bruni

Type FN | [FN500| |FU500 FlIJJ5Z°° FW H IS N Vv w
P2000 s TLB |TLB | | TLB | | TLB | Explication de la logotypie au
E80 |[E 100 E800 |Z 80| verso de la page a clapet
TS80| [TS100| [TS100 (TS 100| [TS100| [TS100| |TS150 |rg3g| |TS100| |TS 100
u H INOX | R T u GG EG VR
Forme R A B C
Profondeur 3xD| |5xD| ... ~3xD| |~5xD| .... 45,00 (80,00 ....
mm —mm
Norme 333 | | 338 || 339 |340 || 343 ||344 | 345 |1869| (1897
selon
8374 | |8375| |8376 |8377| |8378| |8379| [6537K |6537L| (6527 | D|N

selon standard
WN|| Hartner

Angle d‘aff(tage v
90° | | 118° | | 120° | 130° | | 135° | | 140°

142° 150°

@-Tolérance m7 h5 h6 h7 h8 | [0/-0,004

Sens de coupe ® @

a droite a gauche

T o P

selon norme DIN 6535 cylindrique  Cdéne Morse Céne DIN 69871

Aminc. de I‘ame Q>

Amincissement de I‘ame

Forme de la queue DHA BHB

Lubrification intérieure [ ><

avec LI sans LI
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Facons de commander

Lors de votre commande, veuillez indiquer

le n° d‘article et le diamétre d1i, ex.:

,Foret hélicoidal court, avec diameétre nominal @ 0,20mm*
=81010 0,200

N° d‘article

Forets hélicoidaux courts

N° d’article 81010

>0
. 236 N | |~5xD 338 % h8 @ UCyI QB

Amin. de I'ame = @ 1.000 e affitage a dépouille tronconique
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

di ] 12 di 1 2
mm mm mm mm mm mm

19,000 2,500 0,640 26,000 8,000

\.©,220 19,000 2,500 0,650 26,000 8,000
0,230 19,000 2,500 0,660 26,000 8,000
0,240 19,000 2,500 0,670 26,000 8,000
0,250 19,000 3,000 0,680 28,000 9,000
0,260 19,000 3,000 0,690 28,000 9,000
0,270 19,000 3,000 0,700 28,000 9,000

:
/
4

Diameétre nominal

Le type de préconisation selon

les applications est indiqué de la
maniére suivante sur les pages des
programmes:

@ particulierement adapté

O sous réserve
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Informations importants

Conditions générales de vente
Nous livrons seulement selon nos conditions générales de livraison et de paiement.
Sur demande, ces conditions seront mises a votre disposition.

Lors d'une commande d’outils spéciaux, les quantités d’outils livrés peuvent variées de plus ou moins 10%,
dans le pire des cas de deux pieces minimum par rapport a la quantité commandée. Ainsi, nous vous factu-
rons selon la quantité livrée.

Conditions de livraison des quantités minimum
Dans le cas d'une commande avec une valeur inférieure a 100,00 € net, nous nous réservons le droit de vous
facturer un supplément convenable.

Types d’outils Norme Nombre de pieces/conditionnement
Forets HSS DIN 338 < @ 7,50 mm pochettes de 10 piéces
queue cylindrique DIN 1897 > 7,50 ... @ 10,60 mm pochettes de 5 pieces
en acier rapide et semblable Norme Usine > @ 10,60 mm emballage a I'unité
DIN 339 < @ 6,70 mm pochettes de 10 piéces
DIN 340 > 6,70 ... @ 10,60 mm pochettes de 5 pieces

et semblable Norme Usine

> @ 10,60 mm emballage a I'unité

DIN 1869

< @ 7,50 mm pochettes de 10 piéces
> @ 7,50 ... @ 10,60 mm pochettes de 5 pieces
> @ 10,60 mm emballage a I'unité

Forets HSS
queue coéne Morse
en acier rapide

toutes les normes DIN
et Norme Usine

tous les diameétres, emballage a 'unité

Forets en CW mono
ou avec CW rapporté

toutes les normes DIN
et Norme Usine

tous les diameétres, emballage a 'unité

Micro-forets DIN 1899 tous les diamétres, pochettes de 10 pieces
Forets a centrer DIN 333 < @ 4,00 mm pochettes de 10 pieces
forme A, forme R > @ 4,00 mm emballage a 'unité
DIN 333 < @ 2,50 mm pochettes de 10 piéces
forme B > @ 2,50 mm emballage a 'unité

Coordonnées bancaires
Deutsche Bank AG

IBAN DE74 6537 0075 0014 6415 00
BIC DEUTDESS653

BW Bank
IBAN DE45 6005 0101 0002 5924 44
BIC SOLADEST600
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Résumé

FORETS A QUEUE CYLINDRIQUE

HSS, HSS-E, HSS-E-PM, CW
polis et revétus

FORETS A QUEUE CONE MORSE

HSS, HSS-E, CW
polis et revétus

TS-DRILLS

Outils de haute technologie, en CW
polis et revétus

OUTILS DE PERGCAGE A UNE ET DEUX LEVRES
POUR FORAGES PROFONDS

CW mono, embout CW ou plaquettes interchangeables
polis et revétus

MICROFORETS

CW et HSS-E-PM
polis et revétus

FORETS A CENTRER / FORETS ETAGES /
FRAISES A CHANFREINER

HSS, HSS-E, CW
polis et revétus

MULTIPLEX / MULTIPLEX HPC

Forets a plaquettes interchangeables avec trous d’huile
Plaquettes interchangeables en HSS-E, HSS-E-PM, CW
revétues

CARACTERISTIQUES TECHNIQUES

Dimensions, définitions, conseils d’utilisation
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80495 245 Norme usine AITIN nano Ebavureur avant et arriere 90° CW monobloc TS 100 VR
81010 23 ~5xD DIN 338 traité vapeur Forets hélicoidaux courts HSS N
81011 47 ~5xD DIN 338 traité vapeur Forets hélicoidaux courts HSS-E N

81017 29 ~5xD DIN 338 traité vapeur Forets hélicoidaux courts HSS N
81020 32 ~5xD DIN 338 poli Forets hélicoidaux courts HSS H
81025 34 ~6xD DIN 338 poli Forets hélicoidaux courts HSS H

81041 49 ~5xD DIN 338 listels nitrurés Forets hélicoidaux courts HSS-E FN
81045 41 ~5xD DIN 338 listels nitrures Forets hélicoidaux courts HSS FN
81061 57 ~5xD DIN 338 poli Forets hélicoidaux courts HSS-E S

81115 al ~3xD DIN 1897 poli Forets hélicoidaux extra-courts HSS N
81120 75 ~3xD DIN 1897 poli Forets hélicoidaux extra-courts HSS H
81130 76 ~3xD DIN 1897 poli Forets hélicoidaux extra-courts HSS W

81173 80 ~3xD DIN 1897 poli Forets hélicoidaux extra-courts HSS-E IS
81190 106 Norme usine traité vapeur Forets carrosseries HSS N
81191 104 Norme usine poli Forets NC HSS N

81311 126 ~10xD  DIN 340 traité vapeur Forets hélicoidaux longs HSS-E N
81315 113 ~10xD  DIN 340 traité vapeur Forets hélicoidaux longs HSS N
81317 14 ~10xD  DIN 340 traité vapeur Forets hélicoidaux longs HSS N

81341 127 ~10xD  DIN 340 listels nitrurés Forets hélicoidaux longs HSS-E FN
81350 124 ~10xD  DIN 340 poli Forets hélicoidaux longs HSS FW
81361 129 ~10xD  DIN 340 poli Forets hélicoidaux longs HSS-E S

81441 138 ~156xD  DIN 1869 listels nitrures Forets hélicoidaux extra-longs, série 1 HSS-E FN
81450 137 ~16xD  DIN 1869 poli Forets hélicoidaux extra-longs, série 1 HSS FW
81510 139 ~20xD  DIN 1869 traité vapeur Forets hélicoidaux extra-longs, série 2 HSS N

81640 144 ~25xD  DIN 1869 listels nitrurés Forets hélicoidaux extra-longs, série 3 HSS FN
81740 145 >26xD  Norme usine listels nitrurés Forets hélicoidaux extra-longs HSS FN
81750 146 >26xD  Norme usine poli Forets hélicoidaux extra-longs HSS FN

82011 161 ~6xD DIN 345 traité vapeur Forets hélicoidaux HSS-E N
82012 162 ~5xD  DIN 345 poli Forets hélicoidaux HSS-E 1S
82030 157 ~5xD DIN 345 poli Forets hélicoidaux HSS W

82211 169 ~10xD  DIN 341 traité vapeur Forets hélicoidaux longs HSS-E N
82310 170 ~15xD  DIN 1870 traité vapeur Forets hélicoidaux extra-longs, série 1 HSS N
82340 171 ~16xD  DIN 1870 listels nitrurés Forets hélicoidaux extra-longs, série 1 HSS FN

’
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82466 175 >20xD  Norme usine listels nitrurés Forets hélicoidaux extra-longs HSS FN
82467 176 >20xD  Norme usine listels nitrurés Forets hélicoidaux extra-longs HSS FN
82468 177 >20xD  Norme usine poli Forets hélicoidaux extra-longs HSS FN

82525 181 ~10xD  Norme usine traité vapeur Forets hélicoidaux a trous d'huile, longs HSS-E FN
82535 179 ~10xD  Norme usine traité vapeur Forets hélicoidaux a trous d'huile, longs HSS FN
82571 369 Norme usine traité vapeur Tube d'adduction

82810 186 DIN 1898 traité vapeur Forets de chaudronnerie HSS N
82971 166 ~3xD Norme usine traité vapeur Forets hélicoidaux courts HSS-E \
82972 165 ~3xD Norme usine poli Forets hélicoidaux courts HSS-E IS

83101 333 DIN 333 poli Forets & centrer sans méplat HSS-E N
83105 329 DIN 333 poli Forets & centrer sans méplat HSS N
83110 334 Norme usine poli Forets a centrer sans méplat HSS N

83500 337 DIN 333 poli Forets a centrer avec méplat HSS N
83600 337 DIN 333 poli Forets a centrer avec méplat HSS N
83700 338 DIN 333 poli Forets & centrer avec méplat HSS N

84405 30 ~B5xD DIN 338 TiN Forets hélicoidaux courts HSS N
84406 43 ~5xD DIN 338 sommet rev. TiIN Forets hélicoidaux courts HSS N
84415 45 ~5xD DIN 338 TiN Forets hélicoidaux courts HSS FN

84426 141 ~20xD  DIN 1869 TiN Forets hélicoidaux extra-longs, série 2 HSS FN
84434 104 Norme usine TiN Forets NC HSS N
84435 102 Norme usine TiN Forets NC HSS N

84460 160 ~6xD  DIN 345 TiN Forets hélicoidaux HSS N
84461 108 ~5xD Norme usine TN Forets & canaux de lubrification HSS-E FN
84501 73 ~3xD DIN 1897 nanoFIRE Forets hélicoidaux extra-courts HSS N

84505 61 ~5xD DIN 338 nanoFIRE Forets hélicoidaux courts HSS-E S
84506 122 ~10xD  DIN 340 nanoFIRE Forets hélicoidaux longs HSS FN
84507 96 ~5xD Norme usine nanoFIRE Forets hélicoid. a queue cylind.renforcée HSS-E-PM FN 500

84801 94 ~5xD Norme usine TiN Forets hélicoid. a queue cylind.renforcée HSS-E FU 500
84802 53 ~5xD  DIN 338 TiN Forets hélicoidaux courts HSS-E FU 500 DZ
84803 83 ~3xD DIN 1897 TiN Forets hélicoidaux extra-courts HSS-E \

84807 61 ~5xD DIN 338 TiN Forets hélicoidaux courts HSS-E S
84808 85 ~3xD DIN 1897 poli Forets hélicoidaux extra-courts HSS-E FU 500 DZ
84810 292 ~5xD DIN 1899 TiN Micro-forets sans trous d'huile HSS-E-PM N

’
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84859 164 ~6xD  DIN 345 TiN Forets hélicoidaux HSS-E N
85010 315 DIN 8374 traité vapeur Forets étagés a listels continus, queue cyl. HSS N
85110 316 Norme usine traité vapeur Forets étagés a listels continus, queue cyl. HSS N

85310 317 DIN 8378 traité vapeur Forets étagés a listels continus, queue cyl. HSS N
85510 322 Norme usine traité vapeur Forets étagés a listels continus, queue CM HSS N
85610 324 DIN 8377 traité vapeur Forets étagés a listels continus, queue CM HSS N

85910 306 Norme usine traité vapeur Forets étagés pour centres int.selon DIN 332 HSS N
85911 306 Norme usine traité vapeur Forets étagés pour centres int.selon DIN 332 HSS N
85912 307 Norme usine traité vapeur Forets étagés pour centres int.selon DIN 332 HSS N

85918 312 Norme usine poli Forets étagés a queue cylindrique, courts HSS N
85920 314 Norme usine poli Forets étagés a queue cylindrique, courts HSS N
86010 151 DIN 344 traité vapeur Forets aléseurs, queue cylindrique HSS N

86401 296 7xD Norme usine AITIN Micro-forets sans trous d'huile CW monobloc N
86402 294 Norme usine TIAIN Micro-forets sans trous d'huile CW monobloc N
86405 297 5xD Norme usine TIAIN Micro-forets a trous d’huile CW monobloc N

86511 236 20xD Norme usine sommet rev. TIAIN  Forets TS avec trous d'huile CW monobloc TS100T
86512 237 25xD Norme usine sommet rev. TIAIN  Forets TS avec trous d'huile CW monobloc TS100T
86513 238 30xD Norme usine sommet rev. TIAIN  Forets TS avec trous d'huile CW monobloc TS100T

86609 363 Norme usine AITIN Plaguettes interchangeables HSS-E-PM
86612 349 <3xD Norme usine nickelé Porte-outils Multiplex avec queue cylindrique
86622 350 <BxD Norme usine nickelé Porte-outils Multiplex avec queue cylindrique

86650 354 Norme usine nickelé Porte-outils Multiplex avec queue cone morse
86670 353 Norme usine nickelé Porte-outils Multiplex avec queue cone morse
86678 358 Norme usine nickelé Porte-outils Multiplex avec queue cone morse, dimensions spéciales

86683 381 3xD Norme usine nickelé Porte-outils Multiplex HPC HPC
86684 383 5xD Norme usine nickelé Porte-outils Multiplex HPC HPC
86685 385 7xD Norme usine nickelé Porte-outils Multiplex HPC HPC

86692 373 Norme usine bruni Mandrin avec arrosage pour Multiplex
86693 374 Norme usine bruni Mandrin avec arrosage pour Multiplex
86694 375 Norme usine bruni Mandrin avec arrosage pour Multiplex

86708 364 Norme usine TiN Plaguettes interchangeables CW monobloc
86709 366 Norme usine TiN Plaquettes interchangeables CW monobloc
86721 389 Norme usine AITIN nano Plaquettes interchangeables Multiplex HPC CW monobloc HPC

’
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86725 401 Norme usine AITiIN nano Plaguettes interchangeables Multiplex HPC CW monobloc HPC
86726 404 Norme usine TIAIN Plagu.de lam./chanfr. Multiplex HPC CW monobloc
86727 404 Norme usine poli Plagu.de lam./chanfr. Multiplex HPC CW monobloc

86844 407 Norme usine Clés dynamométriques
86845 408 Norme usine Embouts pour vis Torx
86846 409 Norme usine Vis de fixation p.support de lam./chanfr.Multiplex HPC

88014 98 ~B5xD DIN 338 brun doré Jeux de forets hélicoidaux HSS-E P2000
88015 99 ~3xD  DIN 1897 MolyGlide Jeux de forets hélicoidaux HSS-E P2000
88016 99 ~5xD DIN 338 sommet rev. TiIN Jeux de forets hélicoidaux HSS N

89235 89 ~3xD DIN 6539 poli Forets hélicoidaux extra-courts CW monobloc N
89237 200 3xD DIN 6539 TiN Forets TS sans trous d'huile CW monobloc TS 100U
89239 241 5xD DIN 6539 poli Forets TS, 3 levres CW monobloc TS3G

89246 91 ~3xD Norme usine poli Forets hélicoidaux extra-courts CW monobloc N
89247 240 5xD DIN 6537L poli Forets TS, 3 levres CW monobloc TS3G
89249 105 Norme usine poli Forets NC CW monobloc N

89266 207 3xD DIN 6537K TiN Forets TS avec trous d'huile CW monobloc TS 100U
89272 214 5xD DIN 6537L TiN Forets TS avec trous d'huile CW monobloc TS 100U
89275 204 5xD Norme usine TiN Forets TS sans trous d'huile CW monobloc TS 100U

89293 231 10xD Norme usine poli Forets TS avec trous d'huile CW monobloc TS 180 GG
89294 2380 7xD Norme usine poli Forets TS avec trous d'huile CW monobloc TS 150 GG
89295 231 10xD Norme usine poli Forets TS avec trous d'huile CW monobloc TS 150 GG

89306 208 3D DIN 6538K TiN Forets TS avec trous d'huile cw TS80U
89307 217 5xD DIN 6538M TiN Forets TS avec trous d'huile CW TS80U
89308 226 7xD DIN 6538L TiN Forets TS avec trous d'huile Ccw TS80U

89410 205 3xD DIN 6537K nanoFIRE Forets TS avec trous d'huile CW monobloc TS 100U
89411 215 5xD DIN 6537L nanoFIRE Forets TS avec trous d'huile CW monobloc TS 100U
89412 224 7xD Norme usine nanoFIRE Forets TS avec trous d'huile CW monobloc TS 100U

89416 224 7xD Norme usine nanoFIRE Forets TS avec trous d'huile CW monobloc TS 100U
89417 202 5xD DIN 6537L nanoFIRE Forets TS sans trous d'huile CW monobloc TS 100U
89418 233 12xD Norme usine pointe rev. nanoFIRE  Forets TS avec trous d'huile CW monobloc TS 100U

89423 211 3xD DIN 6537K TIAISIN Forets TS avec trous d'huile CW monobloc TS 100 H
89424 211 3D DIN 6537K TIAISIN Forets TS avec trous d'huile CW monobloc TS 100 H
89425 220 5xD DIN 6537L TIAISIN Forets TS avec trous d'huile CW monobloc TS 100 H

’
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89451 218 5xD DIN 6537L AITIN nano Forets TS avec trous d'huile CW monobloc TS 100 INOX
89501 257 80.000  Norme usine poli Forets & une levre E 100 CW monobloc TLBE 100
89502 259 160.000  Norme usine poli Forets a une levre E 100 CW monobloc TLBE 100

89506 262 40xD Norme usine TiN Forets a une levre E 80 CW TLBES8O
89507 263 80xD Norme usine TiN Forets a une levre E 80 CW TLBES8O
89508 267 30xD Norme usine poli Outils de forage a deux lévres Z 80 CW TLBZ80

89512 258 120.000  Norme usine AITIN Forets a une lévre E 100 CW monobloc TLB E 100
89513 259 160.000  Norme usine AITIN Forets a une levre E 100 CW monobloc TLBE 100
89514 260 20xD Norme usine TICN Forets a une levre E 80 CW TLBES8O

89518 267 30xD Norme usine poli Outils de forage a deux lévres Z 80 CW TLBZ80
89520 253 25xD Norme usine AITIN nano Forets a une lévre E 100 CW monobloc TLB E 100
89521 254 50xD Norme usine AITIN nano Forets a une levre E 100 CW monobloc TLBE 100

89536 266 Norme usine TiN Patins de guidage pour les forets a une levre E 800 CW monobloc
89550 209 3xD DIN 6537K AITIN nano Forets TS avec trous d'huile CW monobloc TS 100 INOX
89551 218 5xD DIN 6537L AITIN nano Forets TS avec trous d'huile CW monobloc TS 100 INOX



LES AUTOMATES DE GESTION D OUTILS
DE HARTNER

Les automates de gestion d’outils TM 326, TM 426 et TM 526 de Hartner
optimisent vos stocks d’outils et leur gestion. Profitez de I'efficacité et
de la s(reté du systeme au niveau du stockage mais aussi de la transparence
au niveau de la gestion de vos outils!

TM 326 TM 426 TM 526

VERSION DE BASE SYSTEME A SPIRES HELICOIDALES SYSTEME A TIROIRS AVEC
AVEC UNE INFINITE POUR LE STOCKAGE DE GRANDES CONTROLE DES
DE POSSIBILITES QUANTITES D'OUTILS COMPACTS PRELEVEMENTS A 100%
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Precision Cutting Tools

UN MAGASIN DE STOCKAGE MODERNE

Automatisation des processus r_
d‘approvisionnement -

Reporting gO _ gttt &

HARTNER

Mise a disposition des données m

Echange de données ﬁl>
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Precision Cutting Tools

AUGMENTATION DU RENDEMENT

GRACE A L'OPTIMISATION DU PROCEDE DE GESTION

« L‘automate de gestion d‘outils Hartner s‘adapte a chaque type
d‘entreprise, efficient et performant, il permet une gestion des stocks
rationnalisée et économique. »

NOS CLIENTS NOUS CONFIRMENT :

Economie de 10% sur les coults d’outils
Economie d’'une heure de travail par jour au niveau de leur gestion
Diminution de 14% des arréts de machines

Disponibilité des outils contrdlée 24 heures sur 24



INTELLIGENCE INTEGREE :
LE LOGICIEL DE GESTION D'OUTILS

MODULE :
RECENSEMENT DES
COMMANDES
PLANIFIER DEA -Z

MODULE :
RECENSEMENT USURE
RENDEMENT DES OUTILS
EN UN CLIN D'OEIL

MODULE :
GESTION DES ARRETS
MACHINES
PREVENTION DES
ARRETS MACHINES

MODULE :

m——

RECEPTION DES MARCHANDISES

CONTROLE DES FOURNISSEURS

BANC DE DONNEES
DES ARTICLES
RESSORT DU LOGICIEL

MODULE :

MODULE :
GESTION REAFFUTAGE
AVEC RECENSEMENT DE
TOUTES LES DONNEES!

MODULE :
LISTE DES PIECES
CONDENSEE,
FACILE A IDENTIFIER

GESTION DES

MOYENS DE CONTROLE
AFIN DE SAVOIR DE QUOI
IL S'/AGIT!
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Precision Cutting Tools

FORETS A QUEUE
CYLINDRIQUE

Forets a queue
cylindrique

HSS, HSS-E, HSS-E-PM, CW
polis et revétus
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Forme

Matiere de Sens de ) Profon- Progr.,
I M II S H Norme Type coupe Surface coupe cﬂ:rt;;t i di/mm page
Forets hélicoidaux courts
o o o DIN 338 N - (@:2 adroite  cyl.  ~5xD  0,200-20,000 81010 23
° e o DIN 338 N - (¢ agauche oyl ~5xD  0,250-17,000 81015 27
. e o DIN 338 N - @) a droite cyl. ~5xD  3,000-13,000 81017 29
I —— M
° DIN 338 H - O a droite cyl. ~5xD 0,300 - 19,000 81020 32
(E—
o DIN 338 H _ O agauche  cyl. ~5xD  0,500-16,000 81025 34
o DIN 338 w _ O a droite cyl. ~5xD 0,250 - 16,500 81030 36
o DIN 338 w - O agauche  cyl. ~5xD  0,500-15,000 81035 38
o o o DIN 338 FN - (@2  adroite  cyl.  ~5xD  0,800-16,000 81040 39
° o o DIN 338 FN - (@2  agauche  cyl. ~5xD 1,400 - 16,000 81045 41
° e o© DIN 338 N - @ 4 droite cyl. ~5xD 0,400 - 19,500 84405 30
° e o DIN 338 N _ @ a droite cyl. ~5xD 1,000 - 16,000 84406 43
° o o DIN 338 FN _ @ a droite cyl. ~5xD  1,000-16,000 84415 45
° o o DIN 338 FN - ® a droite cyl. ~5xD  1,000- 16,000 84502 45
e o o e e o DIN338 N - O a droite cyl. ~5xD  1,000-14,000 81012 65

1

N
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Forme

Matiere de Sens de 5 Profon- Progr.,
I M II S H Norme Type coupe Surface coupe cﬁ:rt:g;t iy di/mm page
Forets hélicoidaux courts
e o e O DIN 338 N - (@2  adroite cyl. ~5xD  0,200-20,000 81011 47
o e o o DIN 338 IS - O adroite oy, ~5xD  1,000-13,000 81013 55
e o o o DIN 338 FN - (@2 adroite cyl. ~5xD  1,000-12,700 81041 49
(e —— e
o e ° DIN 338 S - O a droite cyl. ~5xD 0,200 - 17,500 81061 57
e o O O DIN 338 P2000 _ . a droite cyl. ~5xD 1,000 - 13,000 81062 59
e o O O DIN 338 P2000 _ @ a droite cyl. ~5xD 3,300 - 12,000 81063 63
e O e O DIN 338 FN - . a droite cyl. ~5xD 1,000 - 13,000 84504 51
o e o DIN 338 S - ® 4 droite cyl. ~5xD  0,500-13,000 84505 61
e O e O DIN 338 FN - ® a droite cyl. ~5xD 1,000 - 13,000 84800 51
e o o o DIN 338 FU 500 Dz - @ a droite cyl. ~5xD 1,000 - 14,000 84802 53
e o o o DIN 338 FU 500 Dz _ O a droite cyl. ~5xD 1,000 - 14,000 84804 53
o e ° DIN 338 S _ @ a droite cyl. ~5xD 0,500 - 13,000 84807 61
e O e O O © DIN 338 FN 500 Dz - @ a droite cyl. ~5xD 1,000 - 14,000 84811 64
© o o e O Norme usine N - O a droite cyl. ~5xD 1,000 - 12,000 89244 67

15
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Forme

Matiere de Sens de 5 Profon- Progr.,
I M II S H Norme Type coupe Surface coupe cﬁ:rt;g;t iy di/mm page
Forets hélicoidaux extra-courts
° e o DIN 1897 N - (O£  adroite cyl. ~3xD  0,500-39,500 81110 69
° e o DIN 1897 N - (@8 agauche  cyl. ~3xD  0,500-36,500 81115 71
o DIN 1897 H - O a droite cyl. ~3xD  1,200-15,000 81120 75
° DIN 1897 w - O a droite cyl. ~3xD 1,500 - 16,000 81130 76
~ =~
e o o e DIN 1897 FN _ (®D:5  adroite cyl. ~3xD  1,500-15,500 81140 77
- '/ -~
e o o e DIN 1897 FN _ (@D agauche oyl ~3xD  1,000-16,000 81145 78
° e o DIN 1897 N - @ a droite cyl. ~3xD  1,000-25,000 84400 73
° o o DIN 1897 N - ® a droite cyl. ~3xD  1,000-25,000 84501 73
e o o o e O DIN1897 v - (O£  adroite cyl. ~3xD  0,400-25,000 81171 81
o e o o DIN 1897 IS - O adroite  cyl. ~3xD  1,000-12,000 81173 80
e o e o e o DIN1897 Y% _ ® adroite  cyl. ~3xD  0,500-15,000 84503 83
—\_
e o e o e o DIN1897 v _ @ adroite  cyl. ~3xD  0,500-15,000 84803 83
e o o o DIN 1897  FU 500 DZ - @ a droite cyl. ~3xD  1,000-14,000 84806 85
e o o O DIN 1897  FU 500 DZ - O a droite cyl. ~3xD  1,000-14,000 84808 85

1

()]




v
HARTNER

. Forme
Matiere de Sens de 5 Profon- Progr.,
I M II S H Norme Type coupe Surface coupe 0?1 :;:g;t iy di/mm page
Forets hélicoidaux extra-courts
e 0 e o o o DIN1897 FN 500 - . a droite cyl. ~3xD 1,000 - 13,500 84511 87
——
o o o e o DIN 6539 N - O a droite cyl. ~3xD  0,800-16,000 89235 89
© o o o o o Normeusine N - O a droite cyl. ~3xD 0,500 - 6,500 89246 91
Forets hélicoid. a queue cylind.renforcée
e o o o Norme usine  FU 500 _ @ a droite HA ~3xD 2,000 - 20,000 84805 92
=
e o o o Norme usine  FU 500 _ ® a droite HA ~5xD 2,000 - 20,000 84801 94
e O e o o o Normeusine FN500 _ . a droite HA ~5xD 2,000 - 13,000 84507 96
Jeux de forets hélicoidaux
Norme usine 88303 101
e O O O DIN 1897 P2000 - @ a droite cyl. ~3xD 88015 99

17
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Progr.,
page

. Forme
Matiére de Sens de ) Profon-
I M II S H Norme Type coupe Surface coupe 0?1 :I:Z;t i

Jeux de forets hélicoidaux

DIN 338 N - (©z2 adroite  cyl.  ~5xD 88013 98

DIN 338 N - ©) a droite cyl. ~5xD 88016 99

DIN 338 P2000 - ) adroite  cyl.  ~5xD 88014 98

° e o© DIN 338 N - @) adroite oyl ~5xD 88026 100

Forets NC

— e

e O e e O Norme usine N _ O a droite cyl. 3,000 - 25,000 81191 104

e O e e O Norme usine N _ O a droite cyl. 3,000 - 25,000 81192 102

18
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. Forme
Matiere de Sens de 5 Profon- Progr.,
I M II S H Norme Type coupe Surface coupe cﬁ:rt;g;t iy di/mm page
Forets NC
b —
e O e e O Norme usine - @ a droite cyl. 3,000 - 25,000 84434 104
L e—
e 0 e e O Norme usine - ©) a droite cyl. 3,000 - 25,000 84435 102
B
© o o o o o Normeusine - O a droite cyl. 4,000 - 20,000 89242 105
—,
© o o o o o Normeusine _ O a droite cyl. 4,000 - 20,000 89243 103
© o o o o o Normeusine _ O a droite HB 4,000 - 20,000 89249 105
Forets carrosseries
. >0 N .
e 0 o o O Norme usine _ (@£  adroite 2,000-10,000 81190 106
Forets a canaux de lubrification
e o o o o Norme usine - O a droite HE ~5xD 5,000 - 20,000 82761 108
e e e o o O Normeusine - ©) a droite HE ~5xD 5,000 - 20,000 84461 108
e O e e O Norme usine - O a droite cyl. ~10xD 3,000 - 13,000 82710 107
Forets pour percage par canon
° e o DIN 339 - (©:2  adroite cyl.  ~10xD  0,800-19,000 81210 109

19
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Forme

Matiere de Sens de 5 Profon- Progr.
M S H Norme Type Surface d’atta- di/mm ’
I II coupe coupe L ent deur page
Forets hélicoidaux longs
° e o DIN 340 N - (O£  adroite cyl. ~10xD 0,400 - 23,500 81310 111
° e o DIN 340 N - (¢ agauche oyl ~10xD 0,900 - 15,000 81315 113
— e e T
° e o DIN 340 N - @) a droite cyl. ~10xD  3,100-10,000 81317 114
——— S‘k A
o DIN 340 H - O a droite cyl. ~10xD 0,600 - 15,000 81320 117
o DIN 340 w _ O a droite cyl. ~10xD 0,500 -20,000 81330 118
° o o DIN 340 FN _ (®;2  adroite oyl. ~10xD 0,900 - 14,000 81340 120
— s S TAEOENENS
o o DIN 340 FW - O a droite oyl. ~10xD 1,000 - 14,000 81350 124
° e o DIN 340 N - @ a droite cyl. ~10xD 0,500 - 16,000 84418 115
° o o DIN 340 FN - ©) a droite cyl. ~10xD 1,000 - 14,000 84423 122
° o o DIN 340 FN - ® a droite cyl. ~10xD 1,000 - 14,000 84506 122
e o0 e e O DIN 340 N - (©:2  adroite oyl. ~10xD 0,500 -12,500 81311 126
L R N N
e o o o DIN 340 FN _ 72 adroite oyl. ~10xD 1,000 - 16,000 81341 127
o e o DIN 340 S - O a droite oyl. ~10xD 1,000 - 13,000 81361 129
o e o DIN 340 S - @ a droite cyl. ~10xD 1,000 -13,000 81362 129

20
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Forme

Matiere de Sens de ) Profon- Progr.,

I M II S H Norme Type coupe Surface coupe cﬂ:rtggat s d1/mm - page

Forets hélicoidaux longs

— ISR

e o o o DIN 340 FU 500 Dz - ® a droite cyl. ~10xD 1,000 - 14,000 84812 131

T SRR SR S T S e

e o o o DIN 340 FU 500 Dz - O a droite cyl. ~10xD 1,000 - 14,000 84814 131

—————————"8 5§ ~\§ “\s “Sy}

o o o Norme usine N - O a droite cyl. ~10xD 0,500 - 1,500 89286 133

Forets hélicoidaux extra-longs, série 1

—_——Nee N NSNS S SS T

° e o© DIN 1869 N _ (@28  adroite cyl. ~15xD 1,600 - 13,000 81410 134

° o o DIN 1869 FN _ (@2 adroite cyl. ~15xD 2,000 - 13,000 81440 135

SN ST ST S S sSEssE

o ° DIN 1869 FW _ O a droite cyl. ~15xD 2,000 - 9,500 81450 137

S S SSSSSSSSESESSE S

(] o o DIN 1869 FN - ® a droite cyl. ~15xD 2,000 - 12,000 84425 136

e o o o o DIN 1869 FN - O a droite cyl. ~15xD 3,000 - 10,000 81441 138

Forets hélicoidaux extra-longs, série 2

== e s s Ss )

[ e O DIN 1869 N - . a droite cyl. ~20xD 3,000 - 12,000 81510 139

EaaSESESESESESEsEe

° o o DIN 1869 FN _ (@2 adroite cyl. ~20xD  2,000-13,000 81540 140

S SIS SSESSSSsS9

(] e o O DIN 1869 FN _ ® a droite cyl. ~20xD 3,000 - 8,500 84426 141

ARaSSSSsSssSs

e o o o o DIN 1869 FN _ Q a droite cyl. ~20xD 3,000 - 10,000 81541 142

21



v
HARTNER

Matiere de Sens de
I M II S H Norme Type coupe Surface coupe

Forets hélicoidaux extra-longs, série 3

[—————= == == == =~ =

° e o© DIN 1869 N _ @) a droite

e SR ] T R M e S T T

o e o DIN 1869 FN _ - a droite
Forets hélicoidaux extra-longs

S SN

o e o Norme usine FN _ - a droite
AEESESESSESss

° o o Norme usine FN _ O a droite
ESSSS

° o o Norme usine FN - O a droite

Forets de chaudronnerie

e o e o DIN 1898 N - (@72  adroite

Forets spéciaux avec arétes de coupe CW

—=—-

o o o  DIN 8037 N _ O a droite

o o o DIN 8038 N _ O a droite

Forets aléseurs, queue cylindrique

e o o o DIN 344 N _ @) a droite

22

Forme
d’atta-
chement

cyl.

cyl.

cyl.

cyl.

cyl.

cyl.

cyl.

cyl.

cyl.

Profon-
deur

~25xD

~25xD

>25xD

>25xD

>25xD

4,000 - 12,000

3,000 - 13,000

6,000 - 12,000

8,000 - 12,000

10,000 - 12,000

2,000 - 12,000

2,600 - 20,000

3,100 - 8,000

3,800 - 15,000

81610

81640

81740

81750

81760

81810

89301

89303

86010

Progr.,
page

143

144

145

146

147

148

150

149

151
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Forets hélicoidaux courts

N° d’article 81010

B s

W@ v |2 v | @ [Jor 5]

Amin. de I’'dme > & 1,000 e aff(tage a dépouille conique
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

SS9 5
Il
I

di I 12 di1 bl 12

mm inch mm mm mm inch mm mm

0,200 19,000 2,500 0,640 26,000 8,000
0,220 19,000 2,500 0,650 26,000 8,000
0,230 19,000 2,500 0,660 26,000 8,000
0,240 19,000 2,500 0,670 26,000 8,000
0,250 19,000 3,000 0,680 28,000 9,000
0,260 19,000 3,000 0,690 28,000 9,000
0,270 19,000 3,000 0,700 28,000 9,000
0,280 19,000 3,000 0,710 28,000 9,000
0,290 19,000 3,000 0,720 28,000 9,000
0,300 19,000 3,000 0,730 28,000 9,000
0,310 19,000 4,000 0,740 28,000 9,000
0,320 19,000 4,000 0,750 28,000 9,000
0,330 19,000 4,000 0,760 30,000 10,000
0,350 19,000 4,000 0,770 30,000 10,000
0,360 19,000 4,000 0,780 30,000 10,000
0,370 19,000 4,000 0,790 1/32 30,000 10,000
0,380 19,000 4,000 0,800 30,000 10,000
0,390 20,000 5,000 0,810 30,000 10,000
0,400 20,000 5,000 0,820 30,000 10,000
0,410 20,000 5,000 0,830 30,000 10,000
0,420 20,000 5,000 0,840 30,000 10,000
0,430 20,000 5,000 0,850 30,000 10,000
0,440 20,000 5,000 0,860 32,000 11,000
0,450 20,000 5,000 0,870 32,000 11,000
0,460 20,000 5,000 0,880 32,000 11,000
0,470 20,000 5,000 0,890 32,000 11,000
0,480 20,000 5,000 0,900 32,000 11,000
0,490 22,000 6,000 0,910 32,000 11,000
0,500 22,000 6,000 0,920 32,000 11,000
0,510 22,000 6,000 0,930 32,000 11,000
0,520 22,000 6,000 0,950 32,000 11,000
0,530 22,000 6,000 0,960 34,000 12,000
0,540 24,000 7,000 0,970 34,000 12,000
0,550 24,000 7,000 0,980 34,000 12,000
0,560 24,000 7,000 0,990 34,000 12,000
0,570 24,000 7,000 1,000 34,000 12,000
0,580 24,000 7,000 1,010 34,000 12,000
0,590 24,000 7,000 1,020 34,000 12,000
0,600 24,000 7,000 1,030 34,000 12,000
0,610 26,000 8,000 1,040 34,000 12,000
0,620 26,000 8,000 1,050 34,000 12,000

0,630 26,000 8,000 1,070 36,000 14,000
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Forets hélicoidaux courts

di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
1,100 36,000 14,000 2,050 49,000 24,000
1,110 36,000 14,000 2,100 49,000 24,000
1,120 36,000 14,000 2,110 49,000 24,000
1,130 36,000 14,000 2,120 49,000 24,000
1,140 36,000 14,000 2,140 53,000 27,000
1,150 36,000 14,000 2,150 53,000 27,000
1,160 36,000 14,000 2,170 53,000 27,000
1,170 36,000 14,000 2,200 53,000 27,000
1,180 36,000 14,000 2,210 53,000 27,000
1,190 3/64 38,000 16,000 2,220 53,000 27,000
1,200 38,000 16,000 2,250 53,000 27,000
1,210 38,000 16,000 2,270 53,000 27,000
1,220 38,000 16,000 2,300 53,000 27,000
1,230 38,000 16,000 2,330 53,000 27,000
1,240 38,000 16,000 2,350 53,000 27,000
1,250 38,000 16,000 2,360 53,000 27,000
1,260 38,000 16,000 2,370 57,000 30,000
1,270 38,000 16,000 2,380 3/32 57,000 30,000
1,280 38,000 16,000 2,400 57,000 30,000
1,300 38,000 16,000 2,420 57,000 30,000
1,310 38,000 16,000 2,440 57,000 30,000
1,350 40,000 18,000 2,450 57,000 30,000
1,360 40,000 18,000 2,460 57,000 30,000
1,390 40,000 18,000 2,500 57,000 30,000
1,400 40,000 18,000 2,510 57,000 30,000
1,410 40,000 18,000 2,520 57,000 30,000
1,420 40,000 18,000 2,530 57,000 30,000
1,430 40,000 18,000 2,550 57,000 30,000
1,440 40,000 18,000 2,570 57,000 30,000
1,450 40,000 18,000 2,600 57,000 30,000
1,460 40,000 18,000 2,640 57,000 30,000
1,480 40,000 18,000 2,650 57,000 30,000
1,490 40,000 18,000 2,700 61,000 33,000
1,500 40,000 18,000 2,710 61,000 33,000
1,510 43,000 20,000 2,750 61,000 33,000
1,520 43,000 20,000 2,780 7/64 61,000 33,000
1,550 43,000 20,000 2,800 61,000 33,000
1,560 43,000 20,000 2,820 61,000 33,000
1,570 43,000 20,000 2,850 61,000 33,000
1,580 43,000 20,000 2,880 61,000 33,000
1,590 1/16 43,000 20,000 2,900 61,000 33,000
1,600 43,000 20,000 2,940 61,000 33,000
1,620 43,000 20,000 2,950 61,000 33,000
1,630 43,000 20,000 2,970 61,000 33,000
1,650 43,000 20,000 3,000 61,000 33,000
1,700 43,000 20,000 3,010 65,000 36,000
1,720 46,000 22,000 3,020 65,000 36,000
1,730 46,000 22,000 3,050 65,000 36,000
1,740 46,000 22,000 3,060 65,000 36,000
1,750 46,000 22,000 3,070 65,000 36,000
1,760 46,000 22,000 3,100 65,000 36,000
1,790 46,000 22,000 3,150 65,000 36,000
1,800 46,000 22,000 3,160 65,000 36,000
1,810 46,000 22,000 3,170 1/8 65,000 36,000
1,820 46,000 22,000 3,180 65,000 36,000
1,830 46,000 22,000 3,200 65,000 36,000
1,840 46,000 22,000 3,250 65,000 36,000
1,850 46,000 22,000 3,260 65,000 36,000
1,890 46,000 22,000 3,300 65,000 36,000
1,900 46,000 22,000 3,320 65,000 36,000
1,910 49,000 24,000 3,350 65,000 36,000
1,920 49,000 24,000 3,400 70,000 39,000
1,930 49,000 24,000 3,450 70,000 39,000
1,940 49,000 24,000 3,500 70,000 39,000
1,950 49,000 24,000 3,550 70,000 39,000
1,980 5/64 49,000 24,000 3,600 70,000 39,000
1,990 49,000 24,000 3,620 70,000 39,000
2,000 49,000 24,000 3,650 70,000 39,000
2,010 49,000 24,000 3,670 70,000 39,000
2,020 49,000 24,000 3,680 70,000 39,000
2,030 49,000 24,000 3,700 70,000 39,000

2,040 49,000 24,000 3,740 70,000 39,000
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Forets hélicoidaux courts

di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
3,750 70,000 39,000 5,900 93,000 57,000
3,800 75,000 43,000 5,950 15/64 93,000 57,000
3,850 75,000 43,000 6,000 93,000 57,000
3,900 75,000 43,000 6,030 101,000 63,000
3,930 75,000 43,000 6,040 101,000 63,000
3,950 75,000 43,000 6,050 101,000 63,000
3,970 5/32 75,000 43,000 6,100 101,000 63,000
3,990 75,000 43,000 6,150 101,000 63,000
4,000 75,000 43,000 6,200 101,000 63,000
4,030 75,000 43,000 6,250 101,000 63,000
4,040 75,000 43,000 6,260 101,000 63,000
4,050 75,000 43,000 6,300 101,000 63,000
4,060 75,000 43,000 6,350 1/4 101,000 63,000
4,100 75,000 43,000 6,400 101,000 63,000
4,150 75,000 43,000 6,450 101,000 63,000
4,200 75,000 43,000 6,500 101,000 63,000
4,220 75,000 43,000 6,550 101,000 63,000
4,250 75,000 43,000 6,600 101,000 63,000
4,300 80,000 47,000 6,650 101,000 63,000
4,320 80,000 47,000 6,700 101,000 63,000
4,350 80,000 47,000 6,750 17/64 109,000 69,000
4,370 11/64 80,000 47,000 6,800 109,000 69,000
4,390 80,000 47,000 6,850 109,000 69,000
4,400 80,000 47,000 6,900 109,000 69,000
4,450 80,000 47,000 6,950 109,000 69,000
4,500 80,000 47,000 7,000 109,000 69,000
4,520 80,000 47,000 7,050 109,000 69,000
4,530 80,000 47,000 7,100 109,000 69,000
4,550 80,000 47,000 7,140 9/32 109,000 69,000
4,570 80,000 47,000 7,200 109,000 69,000
4,600 80,000 47,000 7,250 109,000 69,000
4,650 80,000 47,000 7,300 109,000 69,000
4,700 80,000 47,000 7,350 109,000 69,000
4,750 80,000 47,000 7,400 109,000 69,000
4,760 3/16 86,000 52,000 7,450 109,000 69,000
4,780 86,000 52,000 7,500 109,000 69,000
4,800 86,000 52,000 7,540 19/64 117,000 75,000
4,830 86,000 52,000 7,600 117,000 75,000
4,850 86,000 52,000 7,700 117,000 75,000
4,900 86,000 52,000 7,750 117,000 75,000
4,920 86,000 52,000 7,800 117,000 75,000
4,950 86,000 52,000 7,850 117,000 75,000
5,000 86,000 52,000 7,900 117,000 75,000
5,050 86,000 52,000 7,940 5/16 117,000 75,000
5,060 86,000 52,000 7,950 117,000 75,000
5,100 86,000 52,000 8,000 117,000 75,000
5,110 86,000 52,000 8,050 117,000 75,000
5,150 86,000 52,000 8,100 117,000 75,000
5,160 13/64 86,000 52,000 8,200 117,000 75,000
5,200 86,000 52,000 8,250 117,000 75,000
5,220 86,000 52,000 8,300 117,000 75,000
5,250 86,000 52,000 8,330 21/64 117,000 75,000
5,300 86,000 52,000 8,400 117,000 75,000
5,310 93,000 57,000 8,450 117,000 75,000
5,350 93,000 57,000 8,500 117,000 75,000
5,400 93,000 57,000 8,550 125,000 81,000
5,410 93,000 57,000 8,600 125,000 81,000
5,420 93,000 57,000 8,700 125,000 81,000
5,450 93,000 57,000 8,730 11/32 125,000 81,000
5,500 93,000 57,000 8,750 125,000 81,000
5,530 93,000 57,000 8,800 125,000 81,000
5,550 93,000 57,000 8,850 125,000 81,000
5,560 7/32 93,000 57,000 8,900 125,000 81,000
5,600 93,000 57,000 9,000 125,000 81,000
5,610 93,000 57,000 9,050 125,000 81,000
5,620 93,000 57,000 9,100 125,000 81,000
5,650 93,000 57,000 9,130 23/64 125,000 81,000
5,700 93,000 57,000 9,150 125,000 81,000
5,750 93,000 57,000 9,200 125,000 81,000
5,790 93,000 57,000 9,250 125,000 81,000
5,800 93,000 57,000 9,300 125,000 81,000

5,850 93,000 57,000 9,350 125,000 81,000
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di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
9,400 125,000 81,000 13,100 33/64 151,000 101,000
9,500 125,000 81,000 13,200 151,000 101,000
9,520 3/8 133,000 87,000 13,250 160,000 108,000
9,550 133,000 87,000 13,300 160,000 108,000
9,600 133,000 87,000 13,400 160,000 108,000
9,650 133,000 87,000 13,490 17/32 160,000 108,000
9,700 133,000 87,000 13,500 160,000 108,000
9,750 133,000 87,000 13,600 160,000 108,000
9,800 133,000 87,000 13,700 160,000 108,000
9,900 133,000 87,000 13,750 160,000 108,000
9,920 25/64 133,000 87,000 13,800 160,000 108,000
9,950 133,000 87,000 13,900 160,000 108,000
10,000 133,000 87,000 14,000 160,000 108,000
10,050 133,000 87,000 14,100 169,000 114,000
10,080 133,000 87,000 14,200 169,000 114,000
10,100 133,000 87,000 14,250 169,000 114,000
10,200 133,000 87,000 14,300 169,000 114,000
10,250 133,000 87,000 14,400 169,000 114,000
10,300 133,000 87,000 14,500 169,000 114,000
10,320 13/32 133,000 87,000 14,600 169,000 114,000
10,400 133,000 87,000 14,680 37/64 169,000 114,000
10,500 133,000 87,000 14,700 169,000 114,000
10,600 133,000 87,000 14,750 169,000 114,000
10,700 142,000 94,000 14,800 169,000 114,000
10,720 27/64 142,000 94,000 14,900 169,000 114,000
10,750 142,000 94,000 15,000 169,000 114,000
10,800 142,000 94,000 15,080 19/32 178,000 120,000
10,900 142,000 94,000 15,100 178,000 120,000
11,000 142,000 94,000 15,200 178,000 120,000

11,100 142,000 94,000 15,250 178,000 120,000
11,110 716 142,000 94,000 15,400 178,000 120,000
11,150 142,000 94,000 15,500 178,000 120,000
11,200 142,000 94,000 15,600 178,000 120,000
11,250 142,000 94,000 15,700 178,000 120,000
11,300 142,000 94,000 15,750 178,000 120,000
11,400 142,000 94,000 15,800 178,000 120,000
11,500 142,000 94,000 15,870 5/8 178,000 120,000
11,510 29/64 142,000 94,000 16,000 178,000 120,000
11,600 142,000 94,000 16,100 184,000 125,000
11,700 142,000 94,000 16,200 184,000 125,000
11,750 142,000 94,000 16,250 184,000 125,000
11,800 142,000 94,000 16,270 41/64 184,000 125,000
11,900 151,000 101,000 16,500 184,000 125,000
11,910 15/32 151,000 101,000 16,700 184,000 125,000
12,000 151,000 101,000 16,900 184,000 125,000
12,050 151,000 101,000 17,000 184,000 125,000
12,100 151,000 101,000 17,250 191,000 130,000
12,200 151,000 101,000 17,500 191,000 130,000
12,250 151,000 101,000 17,750 191,000 130,000
12,300 31/64 151,000 101,000 17,800 191,000 130,000
12,400 151,000 101,000 18,000 191,000 130,000
12,500 151,000 101,000 18,500 198,000 135,000
12,600 151,000 101,000 18,750 198,000 135,000
12,650 151,000 101,000 19,000 198,000 135,000
12,700 1/2 151,000 101,000 19,250 205,000 140,000
12,750 151,000 101,000 19,500 205,000 140,000
12,800 151,000 101,000 20,000 205,000 140,000
12,850 151,000 101,000

12,900 151,000 101,000

13,000 151,000 101,000
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Amin. de I’'dme > @ 15,000 e afflitage a dépouille conique
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

SS9 5
Il
I

di I 12 di1 bl 12

mm inch mm mm mm inch mm mm

0,250 19,000 3,000 2,600 57,000 30,000
0,300 19,000 3,000 2,700 61,000 33,000
0,370 19,000 4,000 2,750 61,000 33,000
0,400 20,000 5,000 2,800 61,000 33,000
0,500 22,000 6,000 2,900 61,000 33,000
0,550 24,000 7,000 3,000 61,000 33,000
0,600 24,000 7,000 3,050 65,000 36,000
0,650 26,000 8,000 3,100 65,000 36,000
0,700 28,000 9,000 3,150 65,000 36,000
0,800 30,000 10,000 3,200 65,000 36,000
0,900 32,000 11,000 3,250 65,000 36,000
0,950 32,000 11,000 3,300 65,000 36,000
1,000 34,000 12,000 3,350 65,000 36,000
1,050 34,000 12,000 3,400 70,000 39,000
1,100 36,000 14,000 3,450 70,000 39,000
1,150 36,000 14,000 3,500 70,000 39,000
1,170 36,000 14,000 3,550 70,000 39,000
1,190 3/64 38,000 16,000 3,600 70,000 39,000
1,200 38,000 16,000 3,650 70,000 39,000
1,250 38,000 16,000 3,700 70,000 39,000
1,300 38,000 16,000 3,750 70,000 39,000
1,350 40,000 18,000 3,800 75,000 43,000
1,400 40,000 18,000 3,850 75,000 43,000
1,450 40,000 18,000 3,900 75,000 43,000
1,500 40,000 18,000 3,950 75,000 43,000
1,550 43,000 20,000 4,000 75,000 43,000
1,560 43,000 20,000 4,100 75,000 43,000
1,600 43,000 20,000 4,150 75,000 43,000
1,700 43,000 20,000 4,200 75,000 43,000
1,800 46,000 22,000 4,250 75,000 43,000
1,850 46,000 22,000 4,300 80,000 47,000
1,900 46,000 22,000 4,350 80,000 47,000
2,000 49,000 24,000 4,400 80,000 47,000
2,050 49,000 24,000 4,450 80,000 47,000
2,100 49,000 24,000 4,500 80,000 47,000
2,150 53,000 27,000 4,550 80,000 47,000
2,200 53,000 27,000 4,600 80,000 47,000
2,250 53,000 27,000 4,650 80,000 47,000
2,300 53,000 27,000 4,700 80,000 47,000
2,400 57,000 30,000 4,750 80,000 47,000
2,500 57,000 30,000 4,800 86,000 52,000

2,550 57,000 30,000 4,850 86,000 52,000
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4,900 86,000 52,000 8,700 125,000 81,000
4,950 86,000 52,000 8,800 125,000 81,000
5,000 86,000 52,000 8,900 125,000 81,000
5,300 86,000 52,000 9,300 125,000 81,000
5,400 93,000 57,000 9,400 125,000 81,000

5,700
5,750

93,000
93,000

57,000
57,000

9,800
9,900

133,000
133,000
133,000

87,000
87,000

6,000
6,100

93,000
101,000
101,000

57,000
63,000

10,500
10,750

133,000
142,000
142,000

87,000
94,000

6,500
6,600

101,000
101,000
101,000

63,000
63,000

11,500
11,750

142,000
142,000
142,000

94,000
94,000

6,900
7,000
7,100

7,400
7,500
7,600

8,000
8,100
8,200

28

109,000
109,000
109,000

109,000
109,000
117,000

117,000
117,000
117,000

69,000
69,000
69,000

69,000
69,000
75,000

75,000
75,000
75,000

12,700
12,750

15,000
15,500
16,000

1/2 151,000

151,000
151,000

169,000
178,000
178,000

101,000
101,000
101,000

114,000
120,000
120,000
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acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

SS9 5
Il
I
di I 12 di1 bl 12

mm inch mm mm mm inch mm mm
3,000 61,000 33,000 6,750 17/64 109,000 69,000
3,100 65,000 36,000 6,800 109,000 69,000
3,200 65,000 36,000 7,000 109,000 69,000
3,300 65,000 36,000 7,200 109,000 69,000
3,400 70,000 39,000 7,500 109,000 69,000
3,500 70,000 39,000 7,700 117,000 75,000
3,600 70,000 39,000 7,750 117,000 75,000
3,700 70,000 39,000 7,800 117,000 75,000
3,800 75,000 43,000 7,900 117,000 75,000
4,000 75,000 43,000 8,000 117,000 75,000
4,100 75,000 43,000 8,100 117,000 75,000
4,200 75,000 43,000 8,250 117,000 75,000
4,300 80,000 47,000 8,400 117,000 75,000
4,400 80,000 47,000 8,500 117,000 75,000
4,500 80,000 47,000 8,600 125,000 81,000
4,600 80,000 47,000 8,700 125,000 81,000
4,700 80,000 47,000 8,800 125,000 81,000
4,800 86,000 52,000 8,900 125,000 81,000
4,900 86,000 52,000 9,000 125,000 81,000
5,000 86,000 52,000 9,100 125,000 81,000
5,100 86,000 52,000 9,500 125,000 81,000
5,200 86,000 52,000 9,800 133,000 87,000
5,400 93,000 57,000 9,900 133,000 87,000
5,500 93,000 57,000 10,000 133,000 87,000
5,600 93,000 57,000 10,200 133,000 87,000
5,700 93,000 57,000 10,500 133,000 87,000
5,750 93,000 57,000 12,000 151,000 101,000
5,800 93,000 57,000 13,000 151,000 101,000
5,900 93,000 57,000

6,000 93,000 57,000

6,100 101,000 63,000

6,200 101,000 63,000

6,300 101,000 63,000

6,400 101,000 63,000

6,500 101,000 63,000

6,700 101,000 63,000
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Amin. de I’'dme > & 1,000 e aff(tage a dépouille conique
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

SS9 5
Il
I
di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
0,400 20,000 5,000 2,700 61,000 33,000
0,500 22,000 6,000 2,750 61,000 33,000
0,600 24,000 7,000 2,800 61,000 33,000
0,610 26,000 8,000 2,850 61,000 33,000
0,700 28,000 9,000 2,900 61,000 33,000
0,800 30,000 10,000 2,950 61,000 33,000
0,820 30,000 10,000 3,000 61,000 33,000
0,900 32,000 11,000 3,050 65,000 36,000
1,000 34,000 12,000 3,100 65,000 36,000
1,020 34,000 12,000 3,150 65,000 36,000
1,100 36,000 14,000 3,200 65,000 36,000
1,150 36,000 14,000 3,250 65,000 36,000
1,200 38,000 16,000 3,300 65,000 36,000
1,250 38,000 16,000 3,400 70,000 39,000
1,300 38,000 16,000 3,450 70,000 39,000
1,350 40,000 18,000 3,500 70,000 39,000
1,400 40,000 18,000 3,550 70,000 39,000
1,450 40,000 18,000 3,600 70,000 39,000
1,500 40,000 18,000 3,650 70,000 39,000
1,550 43,000 20,000 3,700 70,000 39,000
1,600 43,000 20,000 3,750 70,000 39,000
1,650 43,000 20,000 3,800 75,000 43,000
1,700 43,000 20,000 3,900 75,000 43,000
1,750 46,000 22,000 3,950 75,000 43,000
1,800 46,000 22,000 4,000 75,000 43,000
1,820 46,000 22,000 4,100 75,000 43,000
1,900 46,000 22,000 4,150 75,000 43,000
2,000 49,000 24,000 4,200 75,000 43,000
2,050 49,000 24,000 4,250 75,000 43,000
2,100 49,000 24,000 4,300 80,000 47,000
2,150 53,000 27,000 4,400 80,000 47,000
2,200 53,000 27,000 4,500 80,000 47,000
2,250 53,000 27,000 4,600 80,000 47,000
2,300 53,000 27,000 4,700 80,000 47,000
2,400 57,000 30,000 4,800 86,000 52,000
2,450 57,000 30,000 4,900 86,000 52,000
2,500 57,000 30,000 5,000 86,000 52,000
2,520 57,000 30,000 5,100 86,000 52,000
2,530 57,000 30,000 5,200 86,000 52,000
2,550 57,000 30,000 5,250 86,000 52,000
2,600 57,000 30,000 5,300 86,000 52,000
2,650 57,000 30,000 5,400 93,000 57,000

30
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di I 12 di1 bl 12
mm inch mm mm mm inch mm mm

5,500 93,000 57,000 10,200 133,000 87,000
5,600 93,000 57,000 10,300 133,000 87,000
5,700 93,000 57,000 10,500 133,000 87,000
5,800 93,000 57,000 10,600 133,000 87,000
5,900 93,000 57,000 10,700 142,000 94,000
6,000 93,000 57,000 10,750 142,000 94,000
6,040 101,000 63,000 10,800 142,000 94,000
6,100 101,000 63,000 11,000 142,000 94,000
6,200 101,000 63,000 11,100 142,000 94,000
6,300 101,000 63,000 11,200 142,000 94,000
6,350 1/4 101,000 63,000 11,250 142,000 94,000
6,400 101,000 63,000 11,300 142,000 94,000
6,500 101,000 63,000 11,400 142,000 94,000
6,550 101,000 63,000 11,500 142,000 94,000
6,600 101,000 63,000 11,600 142,000 94,000
6,700 101,000 63,000 11,700 142,000 94,000
6,750 17/64 109,000 69,000 11,750 142,000 94,000
6,800 109,000 69,000 11,800 142,000 94,000
6,900 109,000 69,000 11,900 151,000 101,000
7,000 109,000 69,000 12,000 151,000 101,000
7,100 109,000 69,000 12,100 151,000 101,000
7,200 109,000 69,000 12,200 151,000 101,000
7,300 109,000 69,000 12,300 31/64 151,000 101,000
7,400 109,000 69,000 12,500 151,000 101,000
7,500 109,000 69,000 12,700 1/2 151,000 101,000
7,600 117,000 75,000 12,800 151,000 101,000
7,700 117,000 75,000 12,900 151,000 101,000
7,750 117,000 75,000 13,000 151,000 101,000
7,800 117,000 75,000 13,100 33/64 151,000 101,000
7,900 117,000 75,000 13,250 160,000 108,000
8,000 117,000 75,000 13,500 160,000 108,000
8,100 117,000 75,000 13,750 160,000 108,000
8,200 117,000 75,000 14,000 160,000 108,000
8,300 117,000 75,000 14,200 169,000 114,000
8,400 117,000 75,000 14,250 169,000 114,000
8,500 117,000 75,000 14,500 169,000 114,000
8,600 125,000 81,000 14,750 169,000 114,000
8,700 125,000 81,000 15,000 169,000 114,000
8,750 125,000 81,000 15,250 178,000 120,000
8,800 125,000 81,000 15,500 178,000 120,000
8,900 125,000 81,000 15,750 178,000 120,000
9,000 125,000 81,000 15,800 178,000 120,000
9,100 125,000 81,000 16,000 178,000 120,000
9,200 125,000 81,000 16,500 184,000 125,000
9,300 125,000 81,000 17,000 184,000 125,000
9,400 125,000 81,000 17,500 191,000 130,000
9,500 125,000 81,000 18,000 191,000 130,000
9,600 133,000 87,000 18,500 198,000 135,000
9,700 133,000 87,000 19,000 198,000 135,000
9,750 133,000 87,000 19,500 205,000 140,000
9,800 133,000 87,000

9,900 133,000 87,000

10,000 133,000 87,000

10,100 133,000 87,000
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SS9 5
Il
l1

di I

mm inch mm

0,300 19,000
0,320 19,000
0,400 20,000
0,440 20,000
0,450 20,000
0,480 20,000
0,500 22,000
0,560 24,000
0,600 24,000
0,650 26,000
0,700 28,000
0,750 28,000
0,800 30,000
0,810 30,000
0,840 30,000
0,900 32,000
0,910 32,000
0,950 32,000
1,000 34,000
1,050 34,000
1,100 36,000
1,150 36,000
1,200 38,000
1,250 38,000
1,280 38,000
1,300 38,000
1,310 38,000
1,400 40,000
1,420 40,000
1,450 40,000
1,500 40,000
1,510 43,000
1,550 43,000
1,600 43,000
1,700 43,000
1,800 46,000
1,850 46,000
1,900 46,000
1,950 49,000
2,000 49,000
2,050 49,000
2,100 49,000

12
mm
3,000
4,000
5,000
5,000
5,000
5,000
6,000
7,000
7,000
8,000
9,000
9,000
10,000
10,000
10,000
11,000
11,000
11,000
12,000
12,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000

di
mm
2,120
2,200
2,250
2,300
2,400
2,450
2,500
2,550
2,600
2,700
2,780
2,800
2,900
2,950
3,000
3,020
3,050
3,070
3,100
3,150
3,200
3,250
3,300
3,350
3,400
3,500
3,550
3,600
3,700
3,750
3,800
3,850
3,900
4,000
4,050
4,100
4,200
4,250
4,300
4,400
4,500
4,600

inch

7/64

B s

11
mm
49,000
53,000
53,000
53,000
57,000
57,000
57,000
57,000
57,000
61,000
61,000
61,000
61,000
61,000
61,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
70,000
70,000
70,000
70,000
70,000
70,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
80,000
80,000
80,000
80,000

12
mm
24,000
27,000
27,000
27,000
30,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
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4,700 80,000 47,000 8,900 125,000 81,000
4,750 80,000 47,000 9,000 125,000 81,000
4,800 86,000 52,000 9,100 125,000 81,000
5,200 86,000 52,000 9,400 125,000 81,000
5,250 86,000 52,000 9,500 125,000 81,000

5,700
5,750

93,000
93,000

57,000
57,000

9,900

10,000

133,000
133,000
133,000

87,000
87,000

6,200
6,250

101,000
101,000
101,000

63,000
63,000

10,600
10,800

133,000
142,000
142,000

87,000
94,000

6,700
6,800

101,000
109,000
109,000

63,000
69,000

12,100
12,500

151,000
151,000
151,000

101,000
101,000
101,000

7,200
7,250
7,300

7,700
7,800
7,900

8,200
8,400
8,500

109,000
109,000
109,000

117,000
117,000
117,000

117,000
117,000
117,000

69,000
69,000
69,000

75,000
75,000
75,000

75,000
75,000
75,000

15,000
15,100
15,250

19,000

169,000
178,000
178,000

198,000

114,000
120,000
120,000

135,000
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SS9 5
Il
l1

di I

mm inch mm

0,500 22,000
0,580 24,000
0,670 26,000
0,690 28,000
0,700 28,000
0,750 28,000
0,800 30,000
0,900 32,000
0,950 32,000
1,000 34,000
1,040 34,000
1,050 34,000
1,100 36,000
1,150 36,000
1,180 36,000
1,200 38,000
1,240 38,000
1,290 38,000
1,300 38,000
1,310 38,000
1,330 40,000
1,350 40,000
1,400 40,000
1,460 40,000
1,470 40,000
1,480 40,000
1,500 40,000
1,600 43,000
1,700 43,000
1,710 46,000
1,730 46,000
1,800 46,000
1,900 46,000
1,920 49,000
1,950 49,000
2,000 49,000
2,030 49,000
2,050 49,000
2,060 49,000
2,100 49,000
2,150 53,000
2,200 53,000

12
mm
6,000
7,000
8,000
9,000
9,000
9,000
10,000
11,000
11,000
12,000
12,000
12,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
27,000
27,000

di
mm
2,250
2,300
2,350
2,400
2,430
2,500
2,600
2,700
2,750
2,800
2,900
3,000
3,100
3,150
3,200
3,250
3,300
3,400
3,500
3,700
3,750
3,800
3,850
3,900
4,000
4,100
4,200
4,250
4,300
4,350
4,400
4,500
4,600
4,700
4,750
4,800
4,850
4,950
5,000
5,100
5,200
5,300

inch

B s

11
mm
53,000
53,000
53,000
57,000
57,000
57,000
57,000
61,000
61,000
61,000
61,000
61,000
65,000
65,000
65,000
65,000
65,000
70,000
70,000
70,000
70,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
86,000
86,000
86,000
86,000
86,000
86,000
86,000

12
mm
27,000
27,000
27,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000
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5,400 93,000 57,000 8,200 117,000 75,000
5,500 93,000 57,000 8,300 117,000 75,000
5,750 93,000 57,000 8,500 117,000 75,000
6,100 101,000 63,000 9,200 125,000 81,000
6,200 101,000 63,000 9,400 125,000 81,000

6,600 101,000 63,000 11,500 142,000 94,000
6,900 109,000 69,000 12,000 151,000 101,000
109,000 160,000 108,000

7,700 117,000 75,000
7,750 117,000 75,000
117,000
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SS9 5
Il
I

di I

mm inch mm

0,250 19,000
0,400 20,000
0,500 22,000
0,550 24,000
0,600 24,000
0,650 26,000
0,700 28,000
0,800 30,000
0,850 30,000
0,900 32,000
0,950 32,000
0,970 34,000
1,000 34,000
1,050 34,000
1,060 34,000
1,070 36,000
1,100 36,000
1,150 36,000
1,200 38,000
1,210 38,000
1,240 38,000
1,250 38,000
1,280 38,000
1,300 38,000
1,400 40,000
1,450 40,000
1,500 40,000
1,530 43,000
1,550 43,000
1,600 43,000
1,650 43,000
1,700 43,000
1,750 46,000
1,800 46,000
1,900 46,000
1,950 49,000
2,000 49,000
2,050 49,000
2,100 49,000
2,150 53,000
2,200 53,000
2,250 53,000

12
mm
3,000
5,000
6,000
7,000
7,000
8,000
9,000
10,000
10,000
11,000
11,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
27,000
27,000
27,000

di
mm
2,300
2,350
2,400
2,450
2,500
2,550
2,600
2,700
2,750
2,800
2,850
2,900
2,950
3,000
3,050
3,100
3,150
3,200
3,250
3,300
3,400
3,450
3,500
3,600
3,650
3,700
3,750
3,800
3,850
3,900
3,950
4,000
4,040
4,100
4,150
4,200
4,250
4,300
4,400
4,500
4,600
4,700

inch

B s

11
mm
53,000
53,000
57,000
57,000
57,000
57,000
57,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
65,000
65,000
65,000
65,000
65,000
65,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
80,000
80,000
80,000
80,000
80,000

12
mm
27,000
27,000
30,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
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di I 12 di1 bl 12
mm inch mm mm mm inch mm mm

4,750 80,000 47,000 8,730 11/32 125,000 81,000
4,800 86,000 52,000 8,750 125,000 81,000
4,850 86,000 52,000 8,800 125,000 81,000
4,900 86,000 52,000 8,900 125,000 81,000
4,950 86,000 52,000 9,000 125,000 81,000
5,000 86,000 52,000 9,100 125,000 81,000
5,050 86,000 52,000 9,200 125,000 81,000
5,100 86,000 52,000 9,250 125,000 81,000
5,200 86,000 52,000 9,300 125,000 81,000
5,250 86,000 52,000 9,400 125,000 81,000
5,300 86,000 52,000 9,500 125,000 81,000
5,400 93,000 57,000 9,600 133,000 87,000
5,500 93,000 57,000 9,700 133,000 87,000
5,550 93,000 57,000 9,800 133,000 87,000
5,600 93,000 57,000 9,900 133,000 87,000
5,700 93,000 57,000 10,000 133,000 87,000
5,750 93,000 57,000 10,100 133,000 87,000
5,800 93,000 57,000 10,200 133,000 87,000
5,900 93,000 57,000 10,250 133,000 87,000
5,950 15/64 93,000 57,000 10,400 133,000 87,000
6,000 93,000 57,000 10,500 133,000 87,000
6,100 101,000 63,000 10,800 142,000 94,000
6,150 101,000 63,000 10,900 142,000 94,000
6,200 101,000 63,000 10,950 142,000 94,000
6,250 101,000 63,000 11,000 142,000 94,000
6,300 101,000 63,000 11,200 142,000 94,000
6,350 1/4 101,000 63,000 11,500 142,000 94,000
6,400 101,000 63,000 11,600 142,000 94,000
6,500 101,000 63,000 11,700 142,000 94,000
6,600 101,000 63,000 11,800 142,000 94,000
6,700 101,000 63,000 12,000 151,000 101,000
6,750 17/64 109,000 69,000 12,100 151,000 101,000
6,800 109,000 69,000 12,200 151,000 101,000
6,900 109,000 69,000 12,300 31/64 151,000 101,000
7,000 109,000 69,000 12,500 151,000 101,000
7,100 109,000 69,000 12,600 151,000 101,000
7,200 109,000 69,000 12,700 1/2 151,000 101,000
7,250 109,000 69,000 12,800 151,000 101,000
7,300 109,000 69,000 13,000 151,000 101,000
7,400 109,000 69,000 13,200 151,000 101,000
7,500 109,000 69,000 13,500 160,000 108,000
7,600 117,000 75,000 14,000 160,000 108,000
7,700 117,000 75,000 14,500 169,000 114,000
7,750 117,000 75,000 15,000 169,000 114,000
7,800 117,000 75,000 16,000 178,000 120,000
7,900 117,000 75,000 16,500 184,000 125,000
8,000 117,000 75,000

8,100 117,000 75,000

8,200 117,000 75,000

8,300 117,000 75,000

8,400 117,000 75,000

8,500 117,000 75,000

8,600 125,000 81,000

8,700 125,000 81,000
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SS9 5
Il
I

di I

mm inch mm

0,500 22,000
0,600 24,000
0,750 28,000
1,000 34,000
1,050 34,000
1,100 36,000
1,200 38,000
1,550 43,000
1,750 46,000
1,800 46,000
1,850 46,000
1,900 46,000
2,000 49,000
2,300 53,000
2,350 53,000
2,400 57,000
2,500 57,000
2,600 57,000
2,650 57,000
2,700 61,000
2,800 61,000
2,900 61,000
3,000 61,000
3,100 65,000
3,200 65,000
3,500 70,000
3,600 70,000
3,700 70,000
3,800 75,000
3,850 75,000
3,900 75,000
3,950 75,000
4,000 75,000
4,200 75,000
4,300 80,000
4,400 80,000
4,500 80,000
4,600 80,000
4,700 80,000
4,800 86,000
4,900 86,000
5,000 86,000

12
mm
6,000
7,000
9,000
12,000
12,000
14,000
16,000
20,000
22,000
22,000
22,000
22,000
24,000
27,000
27,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
36,000
36,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
52,000
52,000
52,000

di
mm
5,100
5,200
5,250
5,300
5,400
5,500
5,600
5,800
5,950
6,000
6,200
6,300
6,400
6,700
6,800
6,900
7,000
7,100
7,400
7,500
7,600
7,700
7,900
8,000
8,600
8,700
9,100
9,200
9,300
9,400
9,500
9,800
10,000
10,500
11,500
12,000
12,500
13,000
13,500
14,000
15,000

inch

15/64

B s

11
mm
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000
109,000
109,000
109,000
109,000
109,000
109,000
117,000
117,000
117,000
117,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
133,000
133,000
133,000
142,000
151,000
151,000
151,000
160,000
160,000
169,000

12
mm
52,000
52,000
52,000
52,000
57,000
57,000
57,000
57,000
57,000
57,000
63,000
63,000
63,000
63,000
69,000
69,000
69,000
69,000
69,000
69,000
75,000
75,000
75,000
75,000
81,000
81,000
81,000
81,000
81,000
81,000
81,000
87,000
87,000
87,000
94,000
101,000
101,000
101,000
108,000
108,000
114,000
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SS9 5
Il
l1

di I

mm inch mm

0,800 30,000
1,000 34,000
1,100 36,000
1,200 38,000
1,300 38,000
1,350 40,000
1,400 40,000
1,450 40,000
1,500 40,000
1,550 43,000
1,570 43,000
1,600 43,000
1,650 43,000
1,700 43,000
1,800 46,000
1,850 46,000
1,900 46,000
1,950 49,000
2,000 49,000
2,050 49,000
2,100 49,000
2,150 53,000
2,200 53,000
2,300 53,000
2,350 53,000
2,400 57,000
2,490 57,000
2,500 57,000
2,550 57,000
2,600 57,000
2,700 61,000
2,750 61,000
2,800 61,000
2,850 61,000
2,900 61,000
3,000 61,000
3,050 65,000
3,100 65,000
3,150 65,000
3,200 65,000
3,250 65,000
3,260 65,000

12
mm
10,000
12,000
14,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
27,000
27,000
27,000
27,000
30,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
36,000

di
mm
3,300
3,350
3,400
3,450
3,500
3,550
3,600
3,700
3,800
3,900
3,950
4,000
4,050
4,090
4,100
4,200
4,250
4,300
4,400
4,500
4,550
4,600
4,650
4,700
4,800
4,900
4,920
5,000
5,030
5,100
5,200
5,250
5,300
5,400
5,500
5,600
5,700
5,800
5,850
5,900
5,950
6,000

inch

15/64

11
mm
65,000
65,000
70,000
70,000
70,000
70,000
70,000
70,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
86,000
86,000
86,000
86,000
86,000
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000

12
mm
36,000
36,000
39,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000

39
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6,050 101,000 63,000 9,800 133,000 87,000
6,100 101,000 63,000 9,900 133,000 87,000
6,200 101,000 63,000 10,000 133,000 87,000
6,500 101,000 63,000 10,500 133,000 87,000
6,600 101,000 63,000 10,600 133,000 87,000

7,000
7,100

109,000
109,000
109,000

69,000
69,000

11,100
11,200

142,000
142,000
142,000

94,000
94,000

7,600
7,700

117,000
117,000
117,000

75,000
75,000

11,700
11,800

142,000
142,000
151,000

94,000
94,000
101,000

8,100
8,200

117,000
117,000
117,000

75,000
75,000

12,500
12,800

151,000
151,000
151,000

101,000
101,000
101,000

8,600
8,700
8,800

9,200
9,300
9,400

40

125,000
125,000
125,000

125,000
125,000
125,000

81,000
81,000
81,000

81,000
81,000
81,000

15,000
15,400
15,500

169,000
178,000
178,000

114,000
120,000
120,000
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SS9 5
Il
I

di I

mm inch mm

1,400 40,000
1,500 40,000
1,600 43,000
1,700 43,000
1,800 46,000
1,900 46,000
2,000 49,000
2,100 49,000
2,200 53,000
2,300 53,000
2,400 57,000
2,500 57,000
2,550 57,000
2,600 57,000
2,700 61,000
2,750 61,000
2,780 7/64 61,000
2,800 61,000
2,900 61,000
3,000 61,000
3,100 65,000
3,150 65,000
3,170 1/8 65,000
3,200 65,000
3,250 65,000
3,300 65,000
3,400 70,000
3,500 70,000
3,600 70,000
3,650 70,000
3,700 70,000
3,800 75,000
3,900 75,000
4,000 75,000
4,100 75,000
4,200 75,000
4,300 80,000
4,500 80,000
4,600 80,000
4,700 80,000
4,800 86,000
4,900 86,000

12
mm
18,000
18,000
20,000
20,000
22,000
22,000
24,000
24,000
27,000
27,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
52,000
52,000

di
mm
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7,200
7,300
7,400
7,500
7,700
7,800
7,900
8,000
8,400
8,500
8,600
8,700
8,800
8,900
9,000
9,200
9,300
9,500
9,600
9,700
9,900
10,000

inch

11
mm
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000
101,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
117,000
117,000
117,000
117,000
117,000
117,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
133,000
133,000
133,000
133,000

12
mm
52,000
52,000
52,000
52,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
63,000
63,000
63,000
63,000
63,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
75,000
75,000
75,000
75,000
75,000
75,000
81,000
81,000
81,000
81,000
81,000
81,000
81,000
81,000
87,000
87,000
87,000
87,000

41
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10,100
10,300
10,400

10,800
11,000
11,100

133,000
133,000
133,000

142,000
142,000
142,000

87,000
87,000
87,000

94,000
94,000
94,000

11,900 151,000 101,000
13,500 160,000 108,000
14,500 169,000 114,000
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SS9 5
Il
I
di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
1,000 34,000 12,000 4,300 80,000 47,000
1,100 36,000 14,000 4,370 11/64 80,000 47,000
1,190 3/64 38,000 16,000 4,400 80,000 47,000
1,200 38,000 16,000 4,500 80,000 47,000
1,300 38,000 16,000 4,600 80,000 47,000
1,400 40,000 18,000 4,700 80,000 47,000
1,500 40,000 18,000 4,760 3/16 86,000 52,000
1,590 1/16 43,000 20,000 4,800 86,000 52,000
1,600 43,000 20,000 4,900 86,000 52,000
1,700 43,000 20,000 5,000 86,000 52,000
1,800 46,000 22,000 5,100 86,000 52,000
1,900 46,000 22,000 5,160 13/64 86,000 52,000
1,980 5/64 49,000 24,000 5,200 86,000 52,000
2,000 49,000 24,000 5,300 86,000 52,000
2,100 49,000 24,000 5,400 93,000 57,000
2,200 53,000 27,000 5,500 93,000 57,000
2,300 53,000 27,000 5,560 7/32 93,000 57,000
2,380 3/32 57,000 30,000 5,600 93,000 57,000
2,400 57,000 30,000 5,700 93,000 57,000
2,440 57,000 30,000 5,800 93,000 57,000
2,500 57,000 30,000 5,900 93,000 57,000
2,600 57,000 30,000 5,950 15/64 93,000 57,000
2,700 61,000 33,000 6,000 93,000 57,000
2,780 7/64 61,000 33,000 6,100 101,000 63,000
2,800 61,000 33,000 6,200 101,000 63,000
2,900 61,000 33,000 6,300 101,000 63,000
3,000 61,000 33,000 6,350 1/4 101,000 63,000
3,100 65,000 36,000 6,400 101,000 63,000
3,170 1/8 65,000 36,000 6,500 101,000 63,000
3,200 65,000 36,000 6,600 101,000 63,000
3,300 65,000 36,000 6,700 101,000 63,000
3,400 70,000 39,000 6,750 17/64 109,000 69,000
3,500 70,000 39,000 6,800 109,000 69,000
3,570 9/64 70,000 39,000 6,900 109,000 69,000
3,600 70,000 39,000 7,000 109,000 69,000
3,700 70,000 39,000 7,100 109,000 69,000
3,800 75,000 43,000 7,140 9/32 109,000 69,000
3,900 75,000 43,000 7,200 109,000 69,000
3,970 5/32 75,000 43,000 7,300 109,000 69,000
4,000 75,000 43,000 7,400 109,000 69,000
4,100 75,000 43,000 7,500 109,000 69,000

4,200 75,000 43,000 7,540 19/64 117,000 75,000
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di I 12 di1 bl 12

mm inch mm mm mm inch mm mm
7,600 117,000 75,000 11,500 142,000 94,000
7,700 117,000 75,000 11,510 29/64 142,000 94,000
7,800 117,000 75,000 11,600 142,000 94,000
7,900 117,000 75,000 11,700 142,000 94,000
7,940 5/16 117,000 75,000 11,800 142,000 94,000
8,000 117,000 75,000 11,900 151,000 101,000
8,100 117,000 75,000 11,910 15/32 151,000 101,000
8,200 117,000 75,000 12,000 151,000 101,000
8,300 117,000 75,000 12,100 151,000 101,000
8,330 21/64 117,000 75,000 12,200 151,000 101,000
8,400 117,000 75,000 12,300 31/64 151,000 101,000
8,500 117,000 75,000 12,400 151,000 101,000
8,600 125,000 81,000 12,500 151,000 101,000
8,700 125,000 81,000 12,600 151,000 101,000
8,730 11/32 125,000 81,000 12,700 1/2 151,000 101,000
8,800 125,000 81,000 12,800 151,000 101,000
8,900 125,000 81,000 12,900 151,000 101,000
9,000 125,000 81,000 13,000 151,000 101,000
9,100 125,000 81,000 13,100 33/64 151,000 101,000
9,130 23/64 125,000 81,000 13,200 151,000 101,000
9,200 125,000 81,000 13,250 160,000 108,000
9,300 125,000 81,000 13,300 160,000 108,000
9,400 125,000 81,000 13,400 160,000 108,000
9,500 125,000 81,000 13,490 17/32 160,000 108,000
9,520 3/8 133,000 87,000 13,500 160,000 108,000
9,600 133,000 87,000 13,600 160,000 108,000
9,700 133,000 87,000 13,700 160,000 108,000
9,800 133,000 87,000 13,750 160,000 108,000
9,900 133,000 87,000 13,800 160,000 108,000
9,920 25/64 133,000 87,000 13,890 35/64 160,000 108,000
10,000 133,000 87,000 13,900 160,000 108,000
10,100 133,000 87,000 14,000 160,000 108,000
10,200 133,000 87,000 14,250 169,000 114,000
10,300 133,000 87,000 14,290 9/16 169,000 114,000
10,320 13/32 133,000 87,000 14,500 169,000 114,000
10,400 133,000 87,000 14,680 37/64 169,000 114,000
10,500 133,000 87,000 14,750 169,000 114,000
10,600 133,000 87,000 15,000 169,000 114,000
10,700 142,000 94,000 15,080 19/32 178,000 120,000
10,720 27/64 142,000 94,000 15,250 178,000 120,000
10,800 142,000 94,000 15,480 39/64 178,000 120,000
10,900 142,000 94,000 15,500 178,000 120,000
11,000 142,000 94,000 15,750 178,000 120,000
11,100 142,000 94,000 16,000 178,000 120,000
11,110 7/16 142,000 94,000

11,200 142,000 94,000

11,300 142,000 94,000

11,400 142,000 94,000
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l2
I
di I
mm inch mm
1,000 34,000
1,100 36,000
1,200 38,000
1,300 38,000
1,400 40,000
1,500 40,000
1,600 43,000
1,700 43,000
1,800 46,000
1,900 46,000
2,000 49,000
2,100 49,000
2,200 53,000
2,300 53,000
2,400 57,000
2,500 57,000
2,600 57,000
2,700 61,000
2,800 61,000
2,900 61,000
3,000 61,000
3,100 65,000
3,170 1/8 65,000
3,200 65,000
3,300 65,000
3,400 70,000
3,500 70,000
3,600 70,000
3,700 70,000
3,800 75,000

2w @ @

Amin. de I’'dme = @ 1,000 e afftage a dépouille conique ® goujures larges e parfait pour les profondeurs > 3xD
fontes grises e aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

12
mm
12,000
14,000
16,000
16,000
18,000
18,000
20,000
20,000
22,000
22,000
24,000
24,000
27,000
27,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
43,000

di
mm
3,900
4,000
4,100
4,200
4,300
4,400
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,800

inch

11
mm
75,000
75,000
75,000
75,000
80,000
80,000
80,000
80,000
80,000
86,000
86,000
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
109,000

e s

e s
L] e o

12
mm
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
52,000
52,000
52,000
52,000
52,000
52,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
63,000
63,000
63,000
63,000
63,000
63,000
63,000
69,000

45
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6,900 109,000 69,000 9,900 133,000 87,000
7,000 109,000 69,000 10,000 133,000 87,000
7,100 109,000 69,000 10,100 133,000 87,000
7,500 109,000 69,000 10,500 133,000 87,000
7,600 117,000 75,000 10,700 142,000 94,000

8,100 117,000 75,000 11,600 142,000 94,000
8,200 117,000 75,000 11,700 142,000 94,000
117,000 142,000

8,700 125,000 81,000 12,300 31/64 151,000 101,000
8,800 125,000 81,000 12,500 151,000 101,000
125,000 151,000 101,000

9,300 125,000 81,000 14,000 160,000 108,000
9,400 125,000 81,000 15,000 169,000 114,000
125,000 178,000 120,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

Lo+

acier, fonte aciérée (alliée / non alliée) ® fontes supérieure & 800 N/mm? e aciers & outils, travail & froid et & chaud e aciers a roulement
e aciers hautement alliés e aciers de cémentation et d’amélioration

SS9 5
Il
I

di I

mm inch mm

0,200 19,000
0,250 19,000
0,300 19,000
0,350 19,000
0,400 20,000
0,430 20,000
0,450 20,000
0,500 22,000
0,550 24,000
0,600 24,000
0,650 26,000
0,680 28,000
0,700 28,000
0,750 28,000
0,800 30,000
0,850 30,000
0,860 32,000
0,870 32,000
0,900 32,000
0,950 32,000
0,980 34,000
1,000 34,000
1,050 34,000
1,100 36,000
1,150 36,000
1,170 36,000
1,200 38,000
1,230 38,000
1,250 38,000
1,300 38,000
1,350 40,000
1,370 40,000
1,400 40,000
1,450 40,000
1,500 40,000
1,550 43,000
1,600 43,000
1,650 43,000
1,700 43,000
1,750 46,000
1,800 46,000
1,820 46,000

12
mm
2,500
3,000
3,000
4,000
5,000
5,000
5,000
6,000
7,000
7,000
8,000
9,000
9,000
9,000
10,000
10,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000

di
mm
1,850
1,860
1,900
1,950
2,000
2,030
2,050
2,100
2,150
2,200
2,250
2,300
2,400
2,450
2,500
2,550
2,600
2,650
2,700
2,750
2,800
2,850
2,900
2,950
3,000
3,050
3,100
3,150
3,200
3,250
3,300
3,400
3,500
3,600
3,700
3,750
3,800
3,900
4,000
4,050
4,100
4,200

inch

11
mm
46,000
46,000
46,000
49,000
49,000
49,000
49,000
49,000
53,000
53,000
53,000
53,000
57,000
57,000
57,000
57,000
57,000
57,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
65,000
65,000
65,000
65,000
65,000
65,000
70,000
70,000
70,000
70,000
70,000
75,000
75,000
75,000
75,000
75,000
75,000

12
mm
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
27,000
27,000
27,000
27,000
30,000
30,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000

47
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di I 12 di1 bl 12
mm inch mm mm mm inch mm mm

4,250 75,000 43,000 9,400 125,000 81,000
4,300 80,000 47,000 9,500 125,000 81,000
4,400 80,000 47,000 9,520 3/8 133,000 87,000
4,500 80,000 47,000 9,600 133,000 87,000
4,550 80,000 47,000 9,700 133,000 87,000
4,600 80,000 47,000 9,800 133,000 87,000
4,700 80,000 47,000 9,900 133,000 87,000
4,800 86,000 52,000 10,000 133,000 87,000
4,850 86,000 52,000 10,050 133,000 87,000
4,900 86,000 52,000 10,100 133,000 87,000
5,000 86,000 52,000 10,200 133,000 87,000
5,020 86,000 52,000 10,250 133,000 87,000
5,050 86,000 52,000 10,300 133,000 87,000
5,100 86,000 52,000 10,400 133,000 87,000
5,150 86,000 52,000 10,500 133,000 87,000
5,200 86,000 52,000 10,600 133,000 87,000
5,250 86,000 52,000 10,720 27/64 142,000 94,000
5,300 86,000 52,000 10,800 142,000 94,000
5,400 93,000 57,000 10,900 142,000 94,000
5,500 93,000 57,000 11,000 142,000 94,000
5,600 93,000 57,000 11,100 142,000 94,000
5,700 93,000 57,000 11,200 142,000 94,000
5,800 93,000 57,000 11,250 142,000 94,000
5,900 93,000 57,000 11,300 142,000 94,000
6,000 93,000 57,000 11,500 142,000 94,000
6,050 101,000 63,000 11,700 142,000 94,000
6,100 101,000 63,000 11,750 142,000 94,000
6,150 101,000 63,000 11,800 142,000 94,000
6,200 101,000 63,000 12,000 151,000 101,000
6,300 101,000 63,000 12,200 151,000 101,000
6,350 1/4 101,000 63,000 12,400 151,000 101,000
6,400 101,000 63,000 12,500 151,000 101,000
6,500 101,000 63,000 12,600 151,000 101,000
6,600 101,000 63,000 12,700 1/2 151,000 101,000
6,700 101,000 63,000 12,800 151,000 101,000
6,750 17/64 109,000 69,000 12,900 151,000 101,000
6,800 109,000 69,000 13,000 151,000 101,000
6,900 109,000 69,000 13,200 151,000 101,000
7,000 109,000 69,000 13,300 160,000 108,000
7,100 109,000 69,000 13,400 160,000 108,000
7,140 9/32 109,000 69,000 13,500 160,000 108,000
7,200 109,000 69,000 13,600 160,000 108,000
7,300 109,000 69,000 13,700 160,000 108,000
7,400 109,000 69,000 13,800 160,000 108,000
7,500 109,000 69,000 14,000 160,000 108,000
7,600 117,000 75,000 14,200 169,000 114,000
7,700 117,000 75,000 14,500 169,000 114,000
7,800 117,000 75,000 15,000 169,000 114,000
7,900 117,000 75,000 15,250 178,000 120,000
8,000 117,000 75,000 15,500 178,000 120,000
8,100 117,000 75,000 15,870 5/8 178,000 120,000
8,200 117,000 75,000 16,000 178,000 120,000
8,300 117,000 75,000 16,500 184,000 125,000
8,400 117,000 75,000 17,000 184,000 125,000
8,500 117,000 75,000 17,500 191,000 130,000
8,600 125,000 81,000 19,000 198,000 135,000
8,700 125,000 81,000 20,000 205,000 140,000
8,730 11/32 125,000 81,000

8,750 125,000 81,000

8,800 125,000 81,000

8,900 125,000 81,000

9,000 125,000 81,000

9,100 125,000 81,000

9,200 125,000 81,000

9,250 125,000 81,000

9,300 125,000 81,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ¢ meilleure résistance a 'usure e goujures larges e parfait
pour les profondeurs > 3xD
fontes grises et aciers avec une résistance au - dessus de 800 N/mm? e aciers a outils, travail a froid et & chaud e aciers a roulement
e aciers hautement alliés e aciers de cémentation et d’amélioration

SS9 5
Il
l1

di I

mm inch mm

1,000 34,000
1,100 36,000
1,200 38,000
1,250 38,000
1,300 38,000
1,400 40,000
1,500 40,000
1,550 43,000
1,600 43,000
1,650 43,000
1,700 43,000
1,800 46,000
1,850 46,000
1,900 46,000
1,950 49,000
2,000 49,000
2,050 49,000
2,100 49,000
2,200 53,000
2,300 53,000
2,350 53,000
2,400 57,000
2,500 57,000
2,550 57,000
2,600 57,000
2,650 57,000
2,700 61,000
2,750 61,000
2,780 7/64 61,000
2,800 61,000
2,900 61,000
3,000 61,000
3,050 65,000
3,100 65,000
3,150 65,000
3,200 65,000
3,250 65,000
3,300 65,000
3,400 70,000
3,450 70,000
3,500 70,000
3,600 70,000

12
mm
12,000
14,000
16,000
16,000
16,000
18,000
18,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
27,000
27,000
27,000
30,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000

di
mm
3,650
3,700
3,800
3,900
4,000
4,050
4,100
4,200
4,300
4,400
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,200
7,300
7,400
7,500

inch

17/64

11
mm
70,000
70,000
75,000
75,000
75,000
75,000
75,000
75,000
80,000
80,000
80,000
80,000
80,000
86,000
86,000
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000

12
mm
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
52,000
52,000
52,000
52,000
52,000
52,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
63,000
63,000
63,000
63,000
63,000
63,000
63,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
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7,600 117,000 75,000 10,200 133,000 87,000
7,700 117,000 75,000 10,300 133,000 87,000
7,800 117,000 75,000 10,700 142,000 94,000
8,200 117,000 75,000 11,100 142,000 94,000
8,300 117,000 75,000 11,200 142,000 94,000

8,800 125,000 81,000 12,000 151,000 101,000
8,900 125,000 81,000 12,500 151,000 101,000
125,000 151,000 101,000

9,400 125,000 81,000
9,500 125,000 81,000
133,000

50
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ¢ meilleure résistance a 'usure e goujures larges e parfait
pour les profondeurs > 3xD
fontes grises et aciers avec une résistance au - dessus de 800 N/mm? e aciers a outils, travail a froid et & chaud e aciers a roulement
e aciers hautement alliés e aciers de cémentation et d’amélioration
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Amin. de I’'dme = @ 1,000 e afftage a dépouille conique e acier rapide au Co ® goujures larges ® meilleure résistance a l'usure e parfait
pour les profondeurs > 3xD
fontes grises et aciers avec une résistance au - dessus de 800 N/mm? e aciers & outils, travail a froid et & chaud e aciers a roulement
e aciers hautement alliés e aciers de cémentation et d’amélioration

SN N D T
l2
I
di I
mm inch mm
1,000 34,000
1,100 36,000
1,200 38,000
1,300 38,000
1,400 40,000
1,500 40,000
1,600 43,000
1,700 43,000
1,800 46,000
1,900 46,000
1,930 49,000
2,000 49,000
2,100 49,000
2,200 53,000
2,250 53,000
2,300 53,000
2,400 57,000
2,450 57,000
2,500 57,000
2,600 57,000
2,700 61,000
2,800 61,000
2,900 61,000
2,950 61,000
3,000 61,000
3,100 65,000
3,200 65,000
3,250 65,000
3,300 65,000
3,400 70,000

12
mm
12,000
14,000
16,000
16,000
18,000
18,000
20,000
20,000
22,000
22,000
24,000
24,000
24,000
27,000
27,000
27,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
39,000

di
mm
3,500
3,600
3,700
3,800
3,900
4,000
4,100
4,200
4,300
4,400
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,560
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300

inch

7/32

11
mm
70,000
70,000
70,000
75,000
75,000
75,000
75,000
75,000
80,000
80,000
80,000
80,000
80,000
86,000
86,000
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000

12
mm
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
52,000
52,000
52,000
52,000
52,000
52,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
63,000
63,000
63,000
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6,400 101,000 63,000 9,400 125,000 81,000
6,500 101,000 63,000 9,500 125,000 81,000
6,600 101,000 63,000 9,600 133,000 87,000
7,000 109,000 69,000 10,000 133,000 87,000
7,100 109,000 69,000 10,100 133,000 87,000

7,600 117,000 75,000 10,700 142,000 94,000
7,700 117,000 75,000 10,800 142,000 94,000
117,000 142,000

8,200 117,000 75,000 11,800 142,000 94,000
8,300 117,000 75,000 12,000 151,000 101,000
117,000 151,000 101,000

8,800 125,000 81,000
8,900 125,000 81,000
125,000

52
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Amin. de I’'dme > @ 1,000 e aff(tage en pente e acier rapide au Co e faible effort d’avance nécessaire ¢ faible effort de couple nécessaire
e pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers & roulement ® métaux non ferreux e fontes
e aciers inoxydables e matériaux synthétiques
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Amin. de I’'dme = @ 1,000 e aff(tage en pente e acier rapide au Co e faible effort d’avance nécessaire ¢ faible effort de couple nécessaire
e meilleure résistance a l'usure ¢ pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers & roulement ® métaux non ferreux e fontes
e aciers inoxydables e matériaux synthétiques
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SN N D T
l2
l1
di I 12 di bl 12
mm inch mm mm mm inch mm mm
1,000 34,000 12,000 3,600 70,000 39,000
1,100 36,000 14,000 3,700 70,000 39,000
1,200 38,000 16,000 3,800 75,000 43,000
1,300 38,000 16,000 3,900 75,000 43,000
1,400 40,000 18,000 3,970 5/32 75,000 43,000
1,500 40,000 18,000 4,000 75,000 43,000
1,600 43,000 20,000 4,100 75,000 43,000
1,700 43,000 20,000 4,200 75,000 43,000
1,800 46,000 22,000 4,300 80,000 47,000
1,900 46,000 22,000 4,370 11/64 80,000 47,000
2,000 49,000 24,000 4,400 80,000 47,000
2,100 49,000 24,000 4,500 80,000 47,000
2,200 53,000 27,000 4,600 80,000 47,000
2,300 53,000 27,000 4,650 80,000 47,000
2,380 3/32 57,000 30,000 4,700 80,000 47,000
2,400 57,000 30,000 4,760 3/16 86,000 52,000
2,500 57,000 30,000 4,800 86,000 52,000
2,600 57,000 30,000 4,900 86,000 52,000
2,700 61,000 33,000 5,000 86,000 52,000
2,780 7/64 61,000 33,000 5,100 86,000 52,000
2,800 61,000 33,000 5,160 13/64 86,000 52,000
2,900 61,000 33,000 5,200 86,000 52,000
3,000 61,000 33,000 5,300 86,000 52,000
3,100 65,000 36,000 5,400 93,000 57,000
3,170 1/8 65,000 36,000 5,500 93,000 57,000
3,200 65,000 36,000 5,550 93,000 57,000
3,300 65,000 36,000 5,560 7/32 93,000 57,000
3,400 70,000 39,000 5,600 93,000 57,000
3,500 70,000 39,000 5,700 93,000 57,000

3,570 9/64 70,000 39,000 5,800 93,000 57,000
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5,900 93,000 57,000 9,000 125,000 81,000
5,950 15/64 93,000 57,000 9,100 125,000 81,000
6,000 93,000 57,000 9,200 125,000 81,000
6,350 1/4 101,000 63,000 9,500 125,000 81,000
6,400 101,000 63,000 9,600 133,000 87,000

6,900 109,000 69,000 10,100 133,000 87,000
7,000 109,000 69,000 10,200 133,000 87,000
109,000 133,000

7,400 109,000 69,000 11,200 142,000 94,000
7,500 109,000 69,000 11,500 142,000 94,000
117,000 151,000 101,000

7,940 5/16 117,000 75,000 14,000 160,000 108,000

8,000 117,000 75,000

117,000

8,500 117,000 75,000
8,600 125,000 81,000
8,700 125,000 81,000

54



v
HARTNER

Forets hélicoidaux courts

N° d’article 81013

(0] [ ] O o

. Ol s | -50| 5 L \ hs \ \@ ‘Ucw‘

Forets INOX e aff(itage a dépouille conique e acier rapide au Co ¢ meilleure résistance a I'usure

aciers austénit., inox., inaltérablesaux acides, réfractaires (V2A et V4A)

S 9o
l2
I
di I 12 di bl 12
mm inch mm mm mm inch mm mm

1,000 34,000 12,000 5,100 86,000 52,000
1,100 36,000 14,000 5,200 86,000 52,000
1,200 38,000 16,000 5,300 86,000 52,000
1,300 38,000 16,000 5,400 93,000 57,000
1,400 40,000 18,000 5,500 93,000 57,000
1,500 40,000 18,000 5,600 93,000 57,000
1,600 43,000 20,000 5,700 93,000 57,000
1,700 43,000 20,000 5,800 93,000 57,000
1,800 46,000 22,000 5,900 93,000 57,000
1,900 46,000 22,000 6,000 93,000 57,000
2,000 49,000 24,000 6,100 101,000 63,000
2,100 49,000 24,000 6,200 101,000 63,000
2,200 53,000 27,000 6,300 101,000 63,000
2,300 53,000 27,000 6,400 101,000 63,000
2,400 57,000 30,000 6,500 101,000 63,000
2,500 57,000 30,000 6,600 101,000 63,000
2,600 57,000 30,000 6,700 101,000 63,000
2,700 61,000 33,000 6,800 109,000 69,000
2,800 61,000 33,000 6,900 109,000 69,000
2,900 61,000 33,000 7,000 109,000 69,000
3,000 61,000 33,000 7,100 109,000 69,000
3,100 65,000 36,000 7,200 109,000 69,000
3,200 65,000 36,000 7,300 109,000 69,000
3,300 65,000 36,000 7,400 109,000 69,000
3,400 70,000 39,000 7,500 109,000 69,000
3,500 70,000 39,000 7,600 117,000 75,000
3,570 9/64 70,000 39,000 7,700 117,000 75,000
3,600 70,000 39,000 7,800 117,000 75,000
3,700 70,000 39,000 7,900 117,000 75,000
3,800 75,000 43,000 8,000 117,000 75,000
3,900 75,000 43,000 8,100 117,000 75,000
4,000 75,000 43,000 8,200 117,000 75,000
4,100 75,000 43,000 8,300 117,000 75,000
4,200 75,000 43,000 8,400 117,000 75,000
4,300 80,000 47,000 8,500 117,000 75,000
4,400 80,000 47,000 8,600 125,000 81,000
4,500 80,000 47,000 8,700 125,000 81,000
4,600 80,000 47,000 8,800 125,000 81,000
4,700 80,000 47,000 8,900 125,000 81,000
4,800 86,000 52,000 9,000 125,000 81,000
4,900 86,000 52,000 9,100 125,000 81,000

5,000 86,000 52,000 9,200 125,000 81,000
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9,300 125,000 81,000 10,500 133,000 87,000
9,400 125,000 81,000 10,600 133,000 87,000
9,500 125,000 81,000 11,000 142,000 94,000
9,900 133,000 87,000 11,600 142,000 94,000
10,000 133,000 87,000 11,800 142,000 94,000
10,100 133,000 87,000 12,000 151,000 101,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

B s

titane et ses alliages ® aciers austénit., inox., inaltérables aux acides, réfractaires e aciers > 900 N/mm?, & copeaux courts e Hastelloy,

Inconel, Nimonic

SS9 5
Il
I

di I

mm inch mm

0,200 19,000
0,300 19,000
0,400 20,000
0,500 22,000
0,550 24,000
0,580 24,000
0,600 24,000
0,650 26,000
0,700 28,000
0,750 28,000
0,800 30,000
0,820 30,000
0,840 30,000
0,850 30,000
0,900 32,000
0,950 32,000
1,000 34,000
1,050 34,000
1,100 36,000
1,150 36,000
1,180 36,000
1,190 3/64 38,000
1,200 38,000
1,210 38,000
1,250 38,000
1,300 38,000
1,350 40,000
1,400 40,000
1,450 40,000
1,500 40,000
1,510 43,000
1,520 43,000
1,530 43,000
1,550 43,000
1,600 43,000
1,630 43,000
1,650 43,000
1,700 43,000
1,730 46,000
1,750 46,000
1,800 46,000
1,820 46,000

12
mm
2,500
3,000
5,000
6,000
7,000
7,000
7,000
8,000
9,000
9,000
10,000
10,000
10,000
10,000
11,000
11,000
12,000
12,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
22,000

di
mm
1,850
1,900
1,950
1,990
2,000
2,030
2,050
2,080
2,100
2,200
2,250
2,300
2,350
2,380
2,400
2,450
2,500
2,550
2,600
2,700
2,750
2,800
2,850
2,900
2,950
3,000
3,050
3,100
3,200
3,250
3,300
3,350
3,400
3,450
3,500
3,600
3,700
3,800
3,900
4,000
4,050
4,100

inch

3/32

11
mm
46,000
46,000
49,000
49,000
49,000
49,000
49,000
49,000
49,000
53,000
53,000
53,000
53,000
57,000
57,000
57,000
57,000
57,000
57,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
65,000
65,000
65,000
65,000
65,000
65,000
70,000
70,000
70,000
70,000
70,000
75,000
75,000
75,000
75,000
75,000

12
mm
22,000
22,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
27,000
27,000
27,000
27,000
30,000
30,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
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di I 12 di1 bl 12
mm inch mm mm mm inch mm mm

4,200 75,000 43,000 8,600 125,000 81,000
4,250 75,000 43,000 8,700 125,000 81,000
4,300 80,000 47,000 8,800 125,000 81,000
4,400 80,000 47,000 8,900 125,000 81,000
4,500 80,000 47,000 9,000 125,000 81,000
4,600 80,000 47,000 9,100 125,000 81,000
4,700 80,000 47,000 9,200 125,000 81,000
4,750 80,000 47,000 9,300 125,000 81,000
4,800 86,000 52,000 9,400 125,000 81,000
4,850 86,000 52,000 9,500 125,000 81,000
4,900 86,000 52,000 9,600 133,000 87,000
5,000 86,000 52,000 9,700 133,000 87,000
5,100 86,000 52,000 9,800 133,000 87,000
5,200 86,000 52,000 9,900 133,000 87,000
5,300 86,000 52,000 10,000 133,000 87,000
5,400 93,000 57,000 10,100 133,000 87,000
5,500 93,000 57,000 10,200 133,000 87,000
5,600 93,000 57,000 10,300 133,000 87,000
5,700 93,000 57,000 10,400 133,000 87,000
5,800 93,000 57,000 10,500 133,000 87,000
5,900 93,000 57,000 10,600 133,000 87,000
6,000 93,000 57,000 10,700 142,000 94,000
6,100 101,000 63,000 10,800 142,000 94,000
6,200 101,000 63,000 11,000 142,000 94,000
6,300 101,000 63,000 11,100 142,000 94,000
6,400 101,000 63,000 11,200 142,000 94,000
6,500 101,000 63,000 11,300 142,000 94,000
6,600 101,000 63,000 11,500 142,000 94,000
6,700 101,000 63,000 11,700 142,000 94,000
6,750 17/64 109,000 69,000 11,800 142,000 94,000
6,800 109,000 69,000 12,000 151,000 101,000
6,900 109,000 69,000 12,100 151,000 101,000
7,000 109,000 69,000 12,200 151,000 101,000
7,100 109,000 69,000 12,300 31/64 151,000 101,000
7,200 109,000 69,000 12,500 151,000 101,000
7,300 109,000 69,000 12,700 172 151,000 101,000
7,400 109,000 69,000 13,000 151,000 101,000
7,500 109,000 69,000 13,500 160,000 108,000
7,600 117,000 75,000 14,000 160,000 108,000
7,700 117,000 75,000 14,500 169,000 114,000
7,800 117,000 75,000 15,000 169,000 114,000
7,900 117,000 75,000 15,500 178,000 120,000
8,000 117,000 75,000 16,000 178,000 120,000
8,100 117,000 75,000 16,500 184,000 125,000
8,200 117,000 75,000 17,000 184,000 125,000
8,300 117,000 75,000 17,500 191,000 130,000
8,400 117,000 75,000

8,500 117,000 75,000
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affitage a dépouille conique e utilisation universelle avec afflitage strié  acier rapide au Co ® meilleure résistance a l'usure
aciers jusqu’a 1000 N/mm?2 e alliages d’aluminium et silicium

SS9 5
Il
I
di bl 12 di 1 12
mm mm mm mm mm mm
1,000 34,000 12,000 5,200 86,000 52,000
1,100 36,000 14,000 5,300 86,000 52,000
1,200 38,000 16,000 5,400 93,000 57,000
1,300 38,000 16,000 5,500 93,000 57,000
1,400 40,000 18,000 5,600 93,000 57,000
1,500 40,000 18,000 5,700 93,000 57,000
1,600 43,000 20,000 5,800 93,000 57,000
1,700 43,000 20,000 5,900 93,000 57,000
1,800 46,000 22,000 6,000 93,000 57,000
1,900 46,000 22,000 6,100 101,000 63,000
2,000 49,000 24,000 6,200 101,000 63,000
2,100 49,000 24,000 6,300 101,000 63,000
2,200 53,000 27,000 6,400 101,000 63,000
2,300 53,000 27,000 6,500 101,000 63,000
2,400 57,000 30,000 6,600 101,000 63,000
2,500 57,000 30,000 6,700 101,000 63,000
2,600 57,000 30,000 6,800 109,000 69,000
2,700 61,000 33,000 6,900 109,000 69,000
2,800 61,000 33,000 7,000 109,000 69,000
2,900 61,000 33,000 7,100 109,000 69,000
3,000 61,000 33,000 7,200 109,000 69,000
3,100 65,000 36,000 7,300 109,000 69,000
3,200 65,000 36,000 7,400 109,000 69,000
3,300 65,000 36,000 7,500 109,000 69,000
3,400 70,000 39,000 7,600 117,000 75,000
3,500 70,000 39,000 7,700 117,000 75,000
3,600 70,000 39,000 7,800 117,000 75,000
3,700 70,000 39,000 7,900 117,000 75,000
3,800 75,000 43,000 8,000 117,000 75,000
3,900 75,000 43,000 8,100 117,000 75,000
4,000 75,000 43,000 8,200 117,000 75,000
4,100 75,000 43,000 8,300 117,000 75,000
4,200 75,000 43,000 8,400 117,000 75,000
4,300 80,000 47,000 8,500 117,000 75,000
4,400 80,000 47,000 8,600 125,000 81,000
4,500 80,000 47,000 8,700 125,000 81,000
4,600 80,000 47,000 8,800 125,000 81,000
4,700 80,000 47,000 8,900 125,000 81,000
4,800 86,000 52,000 9,000 125,000 81,000
4,900 86,000 52,000 9,100 125,000 81,000
5,000 86,000 52,000 9,200 125,000 81,000

5,100 86,000 52,000 9,300 125,000 81,000
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60

9,400
9,500
9,600

10,000
10,200
10,500

125,000
125,000
133,000

133,000
133,000
133,000

81,000
81,000
87,000

87,000
87,000
87,000

12,500 151,000 101,000
13,000 151,000 101,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

titane et ses alliages ® aciers austénit., inox., inaltérables aux acides, réfractaires e aciers > 900 N/mm?, & copeaux courts e Hastelloy,
Inconel, Nimonic
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Amin. de I’'dme = @ 1,000 e affitage a dépouille conique e acier rapide au Co ¢ meilleure résistance a l'usure

titane et ses alliages ® aciers austénit., inox., inaltérables aux acides, réfractaires e aciers > 900 N/mm?, & copeaux courts e Hastelloy,
Inconel, Nimonic

‘338‘

SN N D T
l2
l1
di I 12 di bl 12
mm inch mm mm mm inch mm mm
0,500 22,000 6,000 2,600 57,000 30,000
0,650 26,000 8,000 2,700 61,000 33,000
0,700 28,000 9,000 2,800 61,000 33,000
0,750 28,000 9,000 2,900 61,000 33,000
0,800 30,000 10,000 3,000 61,000 33,000
0,850 30,000 10,000 3,100 65,000 36,000
0,900 32,000 11,000 3,200 65,000 36,000
0,950 32,000 11,000 3,300 65,000 36,000
1,000 34,000 12,000 3,350 65,000 36,000
1,050 34,000 12,000 3,400 70,000 39,000
1,100 36,000 14,000 3,500 70,000 39,000
1,200 38,000 16,000 3,600 70,000 39,000
1,250 38,000 16,000 3,700 70,000 39,000
1,300 38,000 16,000 3,800 75,000 43,000
1,350 40,000 18,000 3,900 75,000 43,000
1,400 40,000 18,000 4,000 75,000 43,000
1,500 40,000 18,000 4,100 75,000 43,000
1,550 43,000 20,000 4,200 75,000 43,000
1,600 43,000 20,000 4,300 80,000 47,000
1,700 43,000 20,000 4,400 80,000 47,000
1,800 46,000 22,000 4,500 80,000 47,000
1,850 46,000 22,000 4,600 80,000 47,000
1,900 46,000 22,000 4,700 80,000 47,000
2,000 49,000 24,000 4,800 86,000 52,000
2,050 49,000 24,000 4,900 86,000 52,000
2,100 49,000 24,000 5,000 86,000 52,000
2,200 53,000 27,000 5,050 86,000 52,000
2,300 53,000 27,000 5,100 86,000 52,000
2,400 57,000 30,000 5,200 86,000 52,000
2,500 57,000 30,000 5,300 86,000 52,000
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5,400 93,000 57,000 9,000 125,000 81,000
5,500 93,000 57,000 9,100 125,000 81,000
5,600 93,000 57,000 9,200 125,000 81,000
6,000 93,000 57,000 9,600 133,000 87,000
6,100 101,000 63,000 9,700 133,000 87,000

6,600 101,000 63,000 10,200 133,000 87,000
6,700 101,000 63,000 10,300 133,000 87,000
109,000 133,000

7,200 109,000 69,000 11,200 142,000 94,000
7,300 109,000 69,000 11,500 142,000 94,000
109,000 151,000 101,000

7,800 117,000 75,000 13,000 151,000 101,000

7,900 117,000 75,000

117,000

8,400 117,000 75,000
8,500 117,000 75,000
8,600 125,000 81,000
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affGtage a dépouille conique e utilisation universelle avec aff(tage strié ® meilleure résistance a l'usure e acier rapide au Co
aciers jusqu’a 1000 N/mm? e alliages d’aluminium et silicium

SN NN S

Il

l1

3,300 65,000 36,000 9,500 125,000 81,000
3,500 70,000 39,000 10,000 133,000 87,000
4,200 75,000 43,000 10,500 133,000 87,000
6,500 101,000 63,000
6,800 109,000 69,000
7,500 109,000 69,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® acier PM HSS fritté et allié au Co e particulierement rigide ® résistance a
I'usure particulierement élevée

aciers hautement alliés ¢ aciers de cémentation et d’amélioration e fontes, laitons, bronzes

SS9 5
Il
I
di I 12 di1 bl 12
mm inch mm mm mm inch mm mm

1,000 34,000 12,000 5,560 7/32 93,000 57,000
1,200 38,000 16,000 5,950 15/64 93,000 57,000
1,300 38,000 16,000 6,000 93,000 57,000
1,400 40,000 18,000 6,300 101,000 63,000
1,500 40,000 18,000 6,350 1/4 101,000 63,000
1,600 43,000 20,000 6,700 101,000 63,000
1,700 43,000 20,000 6,800 109,000 69,000
1,900 46,000 22,000 7,000 109,000 69,000
2,000 49,000 24,000 7,140 9/32 109,000 69,000
2,100 49,000 24,000 7,400 109,000 69,000
2,200 53,000 27,000 7,900 117,000 75,000
2,300 53,000 27,000 7,940 5/16 117,000 75,000
2,380 3/32 57,000 30,000 8,000 117,000 75,000
2,500 57,000 30,000 8,500 117,000 75,000
2,600 57,000 30,000 8,730 11/32 125,000 81,000
2,780 7/64 61,000 33,000 9,000 125,000 81,000
2,800 61,000 33,000 9,300 125,000 81,000
2,900 61,000 33,000 9,500 125,000 81,000
3,000 61,000 33,000 9,800 133,000 87,000
3,100 65,000 36,000 10,000 133,000 87,000
3,170 1/8 65,000 36,000 10,200 133,000 87,000
3,300 65,000 36,000 10,500 133,000 87,000
3,500 70,000 39,000 11,000 142,000 94,000
3,570 9/64 70,000 39,000 11,110 7/16 142,000 94,000
3,600 70,000 39,000 11,500 142,000 94,000
3,700 70,000 39,000 12,000 151,000 101,000
3,900 75,000 43,000 12,500 151,000 101,000
4,000 75,000 43,000 13,000 151,000 101,000
4,100 75,000 43,000 13,500 160,000 108,000
4,200 75,000 43,000 14,000 160,000 108,000
4,760 3/16 86,000 52,000

4,800 86,000 52,000

5,000 86,000 52,000

5,160 13/64 86,000 52,000

5,400 93,000 57,000

5,500 93,000 57,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e résistance a I'usure particulieérement élevée ¢ haut % de Co & Mo

alliages durs/alliages a haute résistance a base de chrome-nickel ® aciers inox., inaltérables aux acides et réfractaires e toles résistantes
a l'usure e aciers/bronzes < 1400 N/mm? e Hastelloy, Inconel, Nimonic

SS9 5
Il
I
di bl 12 di 1 12
mm mm mm mm mm mm
1,000 34,000 12,000 5,200 86,000 52,000
1,100 36,000 14,000 5,300 86,000 52,000
1,200 38,000 16,000 5,400 93,000 57,000
1,300 38,000 16,000 5,500 93,000 57,000
1,400 40,000 18,000 5,600 93,000 57,000
1,500 40,000 18,000 5,700 93,000 57,000
1,600 43,000 20,000 5,800 93,000 57,000
1,700 43,000 20,000 5,900 93,000 57,000
1,800 46,000 22,000 6,000 93,000 57,000
1,900 46,000 22,000 6,100 101,000 63,000
2,000 49,000 24,000 6,200 101,000 63,000
2,100 49,000 24,000 6,300 101,000 63,000
2,200 53,000 27,000 6,400 101,000 63,000
2,300 53,000 27,000 6,500 101,000 63,000
2,400 57,000 30,000 6,600 101,000 63,000
2,500 57,000 30,000 6,700 101,000 63,000
2,600 57,000 30,000 6,800 109,000 69,000
2,700 61,000 33,000 6,900 109,000 69,000
2,800 61,000 33,000 7,000 109,000 69,000
2,900 61,000 33,000 7,100 109,000 69,000
3,000 61,000 33,000 7,200 109,000 69,000
3,100 65,000 36,000 7,300 109,000 69,000
3,200 65,000 36,000 7,400 109,000 69,000
3,300 65,000 36,000 7,500 109,000 69,000
3,400 70,000 39,000 7,600 117,000 75,000
3,500 70,000 39,000 7,700 117,000 75,000
3,600 70,000 39,000 7,800 117,000 75,000
3,700 70,000 39,000 7,900 117,000 75,000
3,800 75,000 43,000 8,000 117,000 75,000
3,900 75,000 43,000 8,100 117,000 75,000
4,000 75,000 43,000 8,200 117,000 75,000
4,100 75,000 43,000 8,300 117,000 75,000
4,200 75,000 43,000 8,400 117,000 75,000
4,300 80,000 47,000 8,500 117,000 75,000
4,400 80,000 47,000 8,600 125,000 81,000
4,500 80,000 47,000 8,700 125,000 81,000
4,600 80,000 47,000 8,800 125,000 81,000
4,700 80,000 47,000 8,900 125,000 81,000
4,800 86,000 52,000 9,000 125,000 81,000
4,900 86,000 52,000 9,100 125,000 81,000
5,000 86,000 52,000 9,200 125,000 81,000

5,100 86,000 52,000 9,300 125,000 81,000
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9,400
9,500
9,600

10,000
10,200
10,500

125,000
125,000
133,000

133,000
133,000
133,000

81,000
81,000
87,000

87,000
87,000
87,000

12,500 151,000 101,000
13,000 151,000 101,000
14,000 160,000 108,000



N° d’article 89244

Y

HARTNER

Forets hélicoidaux courts
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e fontes grises ® bronze, laiton ® aluminium et
alliages d’aluminium e magnésium, alliages de magnésium e matieres synthét. et mat.synthét.renforcées de fibres

SS9 5
Il
I

di I

mm inch mm

1,000 34,000
1,100 36,000
1,200 38,000
1,300 38,000
1,400 40,000
1,500 40,000
1,600 43,000
1,700 43,000
1,800 46,000
1,900 46,000
2,000 49,000
2,100 49,000
2,200 53,000
2,300 53,000
2,380 3/32 57,000
2,400 57,000
2,500 57,000
2,600 57,000
2,700 61,000
2,780 7/64 61,000
2,800 61,000
2,900 61,000
3,000 61,000
3,100 65,000
3,170 1/8 65,000
3,200 65,000
3,300 65,000
3,400 70,000
3,500 70,000
3,570 9/64 70,000
3,600 70,000
3,700 70,000
3,800 75,000
3,900 75,000
3,970 5/32 75,000
4,000 75,000
4,100 75,000
4,200 75,000
4,300 80,000
4,370 11/64 80,000
4,400 80,000
4,500 80,000

12
mm
12,000
14,000
16,000
16,000
18,000
18,000
20,000
20,000
22,000
22,000
24,000
24,000
27,000
27,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000

di
mm
4,600
4,700
4,760
4,800
4,900
5,000
5,100
5,160
5,200
5,300
5,400
5,500
5,560
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,400
7,500
7,600
7,700
7,800
7,900
7,940
8,000

inch

3/16

13/64

7/32

15/64

1/4

9/32

5/16

11
mm
80,000
80,000
86,000
86,000
86,000
86,000
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
117,000
117,000
117,000
117,000
117,000
117,000

12
mm
47,000
47,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
63,000
63,000
63,000
63,000
63,000
63,000
63,000
63,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
75,000
75,000
75,000
75,000
75,000
75,000

67
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8,200 117,000 75,000 9,900 133,000 87,000
8,300 117,000 75,000 10,000 133,000 87,000
8,400 117,000 75,000 10,200 133,000 87,000
8,730 11/32 125,000 81,000 11,000 142,000 94,000
8,800 125,000 81,000 11,110 7/16 142,000 94,000

142,000 94,000

9,300 125,000 81,000
9,400 125,000 81,000
125,000

68
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N |[|~3xD

1897

h8

118°

G

Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® pour tours automatiques/révolvers e aussi pour machines portatives

Lo+

B s

matériaux minces e acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritte,
maillechort, graphite

dy

d1
mm
0,500
0,600
0,700
0,800
0,850
0,900
1,000
1,050
1,100
1,200
1,250
1,300
1,350
1,400
1,500
1,650
1,600
1,650
1,700
1,750
1,800
1,900
1,950
2,000
2,050
2,100
2,200
2,250
2,300
2,400
2,450
2,500
2,550
2,600
2,650
2,700
2,750
2,800
2,900
2,950
3,000
3,050

inch

11
mm
20,000
21,000
23,000
24,000
24,000
25,000
26,000
26,000
28,000
30,000
30,000
30,000
32,000
32,000
32,000
34,000
34,000
34,000
34,000
36,000
36,000
36,000
38,000
38,000
38,000
38,000
40,000
40,000
40,000
43,000
43,000
43,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
46,000
46,000
49,000

12
mm
3,000
3,500
4,500
5,000
5,000
5,500
6,000
6,000
7,000
8,000
8,000
8,000
9,000
9,000
9,000
10,000
10,000
10,000
10,000
11,000
11,000
11,000
12,000
12,000
12,000
12,000
13,000
13,000
13,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000

di
mm
3,100
3,200
3,250
3,300
3,350
3,400
3,500
3,600
3,650
3,700
3,750
3,800
3,850
3,900
4,000
4,100
4,200
4,250
4,300
4,400
4,500
4,600
4,650
4,700
4,750
4,800
4,850
4,900
4,950
5,000
5,050
5,100
5,200
5,250
5,300
5,400
5,500
5,600
5,700
5,750
5,800
5,850

inch

11
mm
49,000
49,000
49,000
49,000
49,000
52,000
52,000
52,000
52,000
52,000
52,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000

12
mm
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000

69
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d1
mm
5,900
6,000
6,100
6,150
6,200
6,250
6,300
6,350
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,200
7,300
7,400
7,500
7,600
7,700
7,750
7,800
7,900
8,000
8,100
8,200
8,250
8,300
8,400
8,500
8,600
8,700
8,750
8,800
8,900
9,000
9,100
9,200
9,250
9,300
9,400
9,500
9,600
9,700
9,750
9,800
9,900
10,000
10,050
10,100
10,200
10,250
10,300
10,400
10,500
10,700
10,750
10,800
10,900
11,000
11,100
11,200
11,400

inch

174

17/64

HARTNER

Y

Forets hélicoidaux extra-courts

11
mm
66,000
66,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000

12
mm
28,000
28,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000

di
mm
11,500
11,700
11,800
12,000
12,050
12,200
12,300
12,500
12,600
12,700
12,750
12,900
13,000
13,100
13,200
13,500
13,600
18,750
14,000
14,200
14,250
14,300
14,500
14,750
15,000
15,250
15,500
15,750
16,000
16,250
16,270
16,500
17,000
17,500
18,000
18,200
18,500
18,750
19,000
19,100
19,500
20,000
20,500
21,000
21,500
22,000
22,500
23,000
23,500
24,000
24,500
25,000
26,000
26,500
27,000
27,500
28,000
28,750
29,000
30,000
31,000
32,000
39,500

inch

31/64

33/64

41/64

63/64

1
mm
95,000
95,000
95,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
107,000
107,000
107,000
107,000
111,000
111,000
111,000
111,000
111,000
111,000
115,000
115,000
115,000
115,000
119,000
119,000
119,000
119,000
123,000
123,000
127,000
127,000
127,000
127,000
131,000
131,000
131,000
136,000
136,000
141,000
141,000
146,000
146,000
146,000
151,000
151,000
151,000
156,000
156,000
162,000
162,000
162,000
168,000
168,000
168,000
174,000
180,000
200,000

12
mm
47,000
47,000
47,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
54,000
54,000
54,000
54,000
56,000
56,000
56,000
56,000
56,000
56,000
58,000
58,000
58,000
58,000
60,000
60,000
60,000
60,000
62,000
62,000
64,000
64,000
64,000
64,000
66,000
66,000
66,000
68,000
68,000
70,000
70,000
72,000
72,000
72,000
75,000
75,000
75,000
78,000
78,000
81,000
81,000
81,000
84,000
84,000
84,000
87,000
90,000
100,000
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>0
5,00
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D)

Amin. de I’'dme > @ 14,200 e afflitage a dépouille conique e pour tours automatiques/révolvers

Lo+

B s

matériaux minces e acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritte,
maillechort, graphite

dy

d1
mm
0,500
0,550
0,700
0,750
0,800
0,850
0,950
1,000
1,150
1,180
1,250
1,330
1,350
1,500
1,550
1,600
1,700
1,710
1,800
1,830
1,900
1,980
2,000
2,100
2,200
2,400
2,420
2,500
2,550
2,600
2,720
2,800
2,820
2,850
2,900
3,000
3,010
3,050
3,100
3,200
3,250
3,300

inch

5/64

11
mm
20,000
21,000
23,000
23,000
24,000
24,000
25,000
26,000
28,000
28,000
30,000
32,000
32,000
32,000
34,000
34,000
34,000
36,000
36,000
36,000
36,000
38,000
38,000
38,000
40,000
43,000
43,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
46,000
46,000
49,000
49,000
49,000
49,000
49,000
49,000

12
mm
3,000
3,500
4,500
4,500
5,000
5,000
5,500
6,000
7,000
7,000
8,000
9,000
9,000
9,000
10,000
10,000
10,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
13,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
18,000

di
mm
3,350
3,400
3,450
3,500
3,600
3,700
3,750
3,800
3,850
4,000
4,100
4,150
4,200
4,250
4,300
4,400
4,450
4,500
4,600
4,700
4,750
4,800
4,850
4,900
5,000
5,100
5,200
5,250
5,300
5,400
5,500
5,600
5,700
5,750
5,800
5,900
5,950
6,000
6,100
6,150
6,200
6,400

inch

15/64

11
mm
49,000
52,000
52,000
52,000
52,000
52,000
52,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
70,000
70,000
70,000
70,000

12
mm
18,000
20,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
31,000
31,000
31,000
31,000

71
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6,500 70,000 31,000 11,250 95,000 47,000
6,600 70,000 31,000 11,300 95,000 47,000
6,700 70,000 31,000 11,500 95,000 47,000
7,000 74,000 34,000 12,000 102,000 51,000
7,100 74,000 34,000 12,100 102,000 51,000

7,600 79,000 37,000 13,000 102,000 51,000
7,700 79,000 37,000 13,200 102,000 51,000
107,000

8,100 79,000 37,000 18,750 107,000 54,000
8,200 79,000 37,000 13,800 107,000 54,000
107,000

8,700 84,000 40,000 14,500 111,000 56,000
8,750 84,000 40,000 14,700 111,000 56,000
111,000

9,200 84,000 40,000 15,700 115,000 58,000
9,250 84,000 40,000 16,000 115,000 58,000
9,300 84,000 40,000 16,500 119,000 60,000
9,700 89,000 43,000 20,000 131,000 66,000
9,750 89,000 43,000 29,750 168,000 84,000
10,000 89,000 43,000 30,000 168,000 84,000
10,500 89,000 43,000
10,600 89,000 43,000
10,700 95,000 47,000

72



N° d’article 84400

HARTNER

Y

Forets hélicoidaux extra-courts

B o

N ||~3xD

1897
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® pour tours automatiques/révolvers e aussi pour machines portatives

e s

matériaux minces e acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritte,
maillechort, graphite

N° d’article 84501

N

~3xD

‘1897‘

SIRCIEC

Amin. de I’'dme = @ 1,000 e aff(tage a dépouille conique ® pour tours automatiques/révolvers e aussi pour machines portatives

e s
L] e o

matériaux minces e acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté,
maillechort, graphite

dy

d1
mm
1,000
1,100
1,200
1,300
1,350
1,400
1,450
1,500
1,600
1,700
1,800
1,900
2,000
2,100
2,200
2,300
2,400
2,500
2,600
2,700
2,800
2,900
3,000
3,100
3,200
3,300
3,400
3,450
3,500
3,600

inch

11
mm
26,000
28,000
30,000
30,000
32,000
32,000
32,000
32,000
34,000
34,000
36,000
36,000
38,000
38,000
40,000
40,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
49,000
49,000
49,000
52,000
52,000
52,000
52,000

12
mm
6,000
7,000
8,000
8,000
9,000
9,000
9,000
9,000
10,000
10,000
11,000
11,000
12,000
12,000
13,000
13,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000

di
mm
3,650
3,700
3,800
3,900
4,000
4,100
4,200
4,300
4,400
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300
6,400
6,500

inch

11
mm
52,000
52,000
55,000
55,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
70,000
70,000
70,000
70,000
70,000

12
mm
20,000
20,000
22,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
31,000
31,000
31,000
31,000
31,000

73



v
HARTNER

Forets hélicoidaux extra-courts

6,600 70,000 31,000 11,700 95,000 47,000
6,700 70,000 31,000 11,800 95,000 47,000
6,800 74,000 34,000 11,900 102,000 51,000
7,200 74,000 34,000 12,300 31/64 102,000 51,000
7,300 74,000 34,000 12,500 102,000 51,000

7,800
7,900

79,000
79,000

37,000
37,000

13,500
13,800

107,000
107,000
107,000

54,000
54,000

8,400
8,500

79,000
79,000

37,000
37,000

15,000
15,300

111,000
115,000
115,000

56,000
58,000

9,000
9,100

84,000
84,000

40,000
40,000

17,500
18,000

123,000
123,000
127,000

62,000
62,000

9,600
9,700
9,800

10,200
10,300
10,400

10,800
11,000
11,200

74

89,000
89,000
89,000

89,000
89,000
89,000

95,000
95,000
95,000

43,000
43,000
43,000

43,000
43,000
43,000

47,000
47,000
47,000

21,000
21,500
22,000

24,500
25,000

136,000
141,000
141,000

151,000
151,000

68,000
70,000
70,000

75,000
75,000



v
HARTNER

Forets hélicoidaux extra-courts

DIN 2
WO+ i v @ [

Amin. de I’'dme > @ 15,000 e afflitage a dépouille conique
matieres dures et friables e laitons, alliages de magnésium e bronze, bronze phosphoreux e ardoise, mica, pertinax

NN

dy

l1
5,000

1,200 30,000 8,000 62,000 26,000
1,400 32,000 9,000 5,200 62,000 26,000
1,500 32,000 9,000 5,300 62,000 26,000
2,000 38,000 12,000 5,700 66,000 28,000
2,350 40,000 13,000 5,800 66,000 28,000
2,380 3/32 43,000 14,000 6,000 66,000 28,000
2,650 43,000 14,000 7,000 74,000 34,000
2,700 46,000 16,000 7,500 74,000 34,000

3,200 49,000 18,000 9,500 84,000 40,000
3,250 49,000 18,000 10,000 89,000 43,000

3,800 55,000 22,000 13,000 102,000 51,000
3,900 55,000 22,000 14,000 107,000 54,000
111,000

4,400 58,000 24,000
4,500 58,000 24,000
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N° d’article 81130

B s
[ )

" SREEEnIETEN

Amin. de I’'dme > @ 2,500 e aff(tage a dépouille conique

matiéres tendres et a copeaux longs e aluminium/alliages d’aluminium a copeaux longs e zinc, cuivre de 1ére fusion, Alpax, électrode
e thermoplastiques, bois

NN 5
lo
I1
di bl 12 di 1 12
mm mm mm mm mm mm

1,500 32,000 9,000 5,700 66,000 28,000
2,000 38,000 12,000 5,800 66,000 28,000
2,200 40,000 13,000 6,000 66,000 28,000
2,500 43,000 14,000 6,400 70,000 31,000
2,600 43,000 14,000 6,500 70,000 31,000
2,700 46,000 16,000 6,800 74,000 34,000
2,800 46,000 16,000 7,000 74,000 34,000
3,000 46,000 16,000 7,500 74,000 34,000
3,100 49,000 18,000 7,800 79,000 37,000
3,200 49,000 18,000 8,000 79,000 37,000
3,300 49,000 18,000 8,500 79,000 37,000
3,400 52,000 20,000 9,000 84,000 40,000
3,500 52,000 20,000 9,500 84,000 40,000
3,800 55,000 22,000 10,000 89,000 43,000
3,900 55,000 22,000 10,500 89,000 43,000
4,000 55,000 22,000 11,000 95,000 47,000
4,100 55,000 22,000 12,000 102,000 51,000
4,200 55,000 22,000 12,500 102,000 51,000
4,300 58,000 24,000 13,000 102,000 51,000
4,500 58,000 24,000 14,000 107,000 54,000
4,900 62,000 26,000 15,000 111,000 56,000
5,000 62,000 26,000 16,000 115,000 58,000
5,100 62,000 26,000

5,300 62,000 26,000
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N° d’article 81140

HARTNER
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Forets hélicoidaux extra-courts

o} 4}
. 2736@12,0 ‘ FN ‘ ~3xD

1897

130°

h8

@ o

6>

Amin. de I’'dme > @ 1,500 e aff(itage a dépouille conique ® pour les aciers durs

aciers de décolletage ¢ aciers inoxydables, inaltérables aux acides e aciers de cémentation et d’amélioration jusqu’a 800 N/mm? e Al
alliages Cu, a copeaux courts, assez courts

dy

d1
mm
1,500
1,600
1,800
2,000
2,100
2,200
2,300
2,350
2,400
2,500
2,600
2,700
2,800
2,900
3,000
3,100
3,150
3,200
3,300
3,400
3,500
3,700
4,000
4,100
4,200
4,300
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000

inch

11
mm
32,000
34,000
36,000
38,000
38,000
40,000
40,000
40,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
49,000
49,000
49,000
49,000
52,000
52,000
52,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000

12
mm
9,000
10,000
11,000
12,000
12,000
13,000
13,000
13,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000

di
mm
6,100
6,300
6,400
6,500
6,600
6,700
6,800
7,000
7,100
7,400
7,800
8,000
8,100
8,300
8,400
8,500
8,600
8,900
9,000
9,100
9,200
9,300
9,400
9,500
9,600
9,700
10,000
10,500
11,000
11,500
12,300
12,500
13,000
15,000
15,500

inch

31/64

11
mm
70,000
70,000
70,000
70,000
70,000
70,000
74,000
74,000
74,000
74,000
79,000
79,000
79,000
79,000
79,000
79,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
89,000
89,000
89,000
89,000
95,000
95,000
102,000
102,000
102,000
111,000
115,000

mm
31,000
31,000
31,000
31,000
31,000
31,000
34,000
34,000
34,000
34,000
37,000
37,000
37,000
37,000
37,000
37,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
43,000
43,000
43,000
43,000
47,000
47,000
51,000
51,000
51,000
56,000
58,000
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N° d’article 81145

Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® pour les aciers durs

HARTNER

Y

Forets hélicoidaux extra-courts

o} 4}
2736@12,0 ‘ FN ‘ ~3xD

1897

130°

h8

oliE

6>

aciers de décolletage ¢ aciers inoxydables, inaltérables aux acides e aciers de cémentation et d’amélioration jusqu’a 800 N/mm? e Al
alliages Cu, a copeaux courts, assez courts

dy

78

d1
mm
1,000
1,100
1,250
1,300
1,400
1,500
1,600
1,650
1,700
1,800
1,850
1,900
2,000
2,100
2,200
2,250
2,300
2,350
2,400
2,500
2,550
2,600
2,650
2,700
2,750
2,780
2,800
2,850
2,870
2,900
2,950
3,000
3,100
3,150
3,170
3,200
3,250
3,300
3,400
3,500
3,650
3,680

inch

7/64

1/8

11
mm
26,000
28,000
30,000
30,000
32,000
32,000
34,000
34,000
34,000
36,000
36,000
36,000
38,000
38,000
40,000
40,000
40,000
40,000
43,000
43,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
46,000
46,000
46,000
46,000
46,000
49,000
49,000
49,000
49,000
49,000
49,000
52,000
52,000
52,000
52,000

12
mm
6,000
7,000
8,000
8,000
9,000
9,000
10,000
10,000
10,000
11,000
11,000
11,000
12,000
12,000
13,000
13,000
13,000
13,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000

di
mm
3,700
3,800
3,900
4,000
4,100
4,200
4,300
4,400
4,500
4,600
4,650
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300
6,500
6,600
6,700
6,800
6,900
7,000
7,500
7,600
7,800
7,900
8,000
8,200
8,300
8,400

inch

11
mm
52,000
55,000
55,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
70,000
70,000
70,000
70,000
70,000
70,000
74,000
74,000
74,000
74,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000

12
mm
20,000
22,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
31,000
31,000
31,000
31,000
31,000
31,000
34,000
34,000
34,000
34,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
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HARTNER

Forets hélicoidaux extra-courts

8,500 79,000 37,000 12,500 102,000 51,000
8,600 84,000 40,000 16,000 115,000 58,000
8,700 84,000 40,000

9,500 84,000 40,000
9,700 89,000 43,000
10,000 89,000 43,000
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. (O] 18 ||~3xD|| {zo7 %‘hs”@ cyl

Forets INOX e aff(itage a dépouille conique ® acier rapide au Co ¢ meilleure résistance a I'usure
aciers austénit., inox., inaltérablesaux acides, réfractaires (V2A et V4A)

1,000 26,000 6,000 5,600 66,000 28,000
1,100 28,000 7,000 5,800 66,000 28,000
1,200 30,000 8,000 5,900 66,000 28,000
1,600 34,000 10,000 6,500 70,000 31,000
1,700 34,000 10,000 6,600 70,000 31,000
1,800 36,000 11,000 6,700 70,000 31,000
2,300 40,000 13,000 7,100 74,000 34,000
2,400 43,000 14,000 7,400 74,000 34,000

2,900 46,000 16,000 8,000 79,000 37,000
3,000 46,000 16,000 8,100 79,000 37,000

3,500 52,000 20,000 9,200 84,000 40,000
3,600 52,000 20,000 9,500 84,000 40,000

4,200 55,000 22,000 11,500 95,000 47,000
4,300 58,000 24,000 12,000 102,000 51,000

5,000 62,000 26,000

|
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N° d’article 81171

Y

HARTNER

Forets hélicoidaux extra-courts

>0
2,36

V | |~3xD

1897

h8

118°

G

Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

aciers inoxydables, inaltérables aux acides e aciers a ressorts e aciers austénitiques ¢ Hastelloy, Inconel, Nimonic

dy

d1
mm
0,400
0,500
0,600
0,650
0,700
0,750
0,800
0,860
0,870
0,900
0,950
1,000
1,030
1,100
1,150
1,200
1,250
1,280
1,300
1,350
1,400
1,450
1,500
1,550
1,600
1,650
1,700
1,750
1,800
1,850
1,900
1,950
1,970
1,980
2,000
2,030
2,050
2,100
2,200
2,250
2,300
2,400

inch

5/64

11
mm
19,000
20,000
21,000
22,000
23,000
23,000
24,000
25,000
25,000
25,000
25,000
26,000
26,000
28,000
28,000
30,000
30,000
30,000
30,000
32,000
32,000
32,000
32,000
34,000
34,000
34,000
34,000
36,000
36,000
36,000
36,000
38,000
38,000
38,000
38,000
38,000
38,000
38,000
40,000
40,000
40,000
43,000

Lo+

12
mm
2,500
3,000
3,500
4,000
4,500
4,500
5,000
5,500
5,500
5,500
5,500
6,000
6,000
7,000
7,000
8,000
8,000
8,000
8,000
9,000
9,000
9,000
9,000
10,000
10,000
10,000
10,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
13,000
13,000
13,000
14,000

di
mm
2,450
2,470
2,500
2,550
2,600
2,650
2,700
2,750
2,800
2,900
3,000
3,050
3,100
3,200
3,250
3,300
3,400
3,500
3,550
3,600
3,700
3,750
3,800
3,900
4,000
4,100
4,200
4,250
4,300
4,400
4,500
4,600
4,650
4,800
4,900
5,000
5,050
5,100
5,200
5,300
5,400
5,500

inch

11
mm
43,000
43,000
43,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
46,000
49,000
49,000
49,000
49,000
49,000
52,000
52,000
52,000
52,000
52,000
52,000
55,000
55,000
55,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000

12
mm
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
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82

d1
mm
5,550
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,250
6,300
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,200
7,300
7,400
7,500
7,600
7,700
7,800
7,900
8,000
8,100
8,200
8,250
8,300
8,400
8,500
8,600
8,700
8,800
8,900
9,000
9,100
9,200
9,300
9,400
9,500
9,600
9,700
9,750
9,800
9,900
10,000
10,050
10,100
10,200

inch

15/64

17/64

HARTNER

Y

Forets hélicoidaux extra-courts

11
mm
66,000
66,000
66,000
66,000
66,000
66,000
66,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000

12
mm
28,000
28,000
28,000
28,000
28,000
28,000
28,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000
43,000

di
mm
10,300
10,400
10,500
10,600
10,700
10,800
10,900
11,000
11,100
11,200
11,500
11,800
12,000
12,200
12,300
12,400
12,500
12,600
12,800
12,900
13,000
13,500
18,750
13,800
14,000
14,500
15,000
15,500
15,750
16,000
16,500
17,000
17,500
18,000
18,500
19,000
19,500
20,000
20,500
21,000
22,000
22,200
23,000
24,000
25,000

inch

31/64

63/64

1
mm
89,000
89,000
89,000
89,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
107,000
107,000
107,000
107,000
111,000
111,000
115,000
115,000
115,000
119,000
119,000
123,000
123,000
127,000
127,000
131,000
131,000
136,000
136,000
141,000
141,000
146,000
151,000
151,000

12
mm
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
51,000
54,000
54,000
54,000
54,000
56,000
56,000
58,000
58,000
58,000
60,000
60,000
62,000
62,000
64,000
64,000
66,000
66,000
68,000
68,000
70,000
70,000
72,000
75,000
75,000



Y

HARTNER

Forets hélicoidaux extra-courts

N° d’article 84803

s @

V ||~3xD| 1597

Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

aciers inoxydables, inaltérables aux acides e aciers a ressorts e aciers austénitiques ¢ Hastelloy, Inconel, Nimonic

N° d’article 84503

e | (@ [Jor

aciers inoxydables, inaltérables aux acides

‘ V  |~3xD

‘1897‘

RN )
lo
l1
di I
mm inch mm
0,500 20,000
0,700 23,000
1,000 26,000
1,100 28,000
1,200 30,000
1,300 30,000
1,400 32,000
1,500 32,000
1,600 34,000
1,700 34,000
1,800 36,000
1,850 36,000
1,900 36,000
2,000 38,000
2,050 38,000
2,100 38,000
2,200 40,000
2,300 40,000
2,350 40,000
2,400 43,000
2,450 43,000
2,500 43,000
2,550 43,000
2,600 43,000
2,700 46,000
2,800 46,000
2,900 46,000
2,950 46,000
3,000 46,000
3,050 49,000

2@ [

Amin. de I’'dme = @ 1,000 e affitage a dépouille conique e acier rapide au Co ¢ meilleure résistance a l'usure
e aciers a ressorts ® aciers austénitiques e Hastelloy, Inconel, Nimonic

12
mm
3,000
4,500
6,000
7,000
8,000
8,000
9,000
9,000
10,000
10,000
11,000
11,000
11,000
12,000
12,000
12,000
13,000
13,000
13,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
18,000

di
mm
3,100
3,200
3,250
3,300
3,350
3,400
3,450
3,500
3,600
3,700
3,800
3,900
4,000
4,100
4,200
4,300
4,400
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700

inch

11
mm
49,000
49,000
49,000
49,000
49,000
52,000
52,000
52,000
52,000
52,000
55,000
55,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000

e s
e e e O e

e s
e e e O e

12
mm
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000

83
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8,600

5,800 66,000 28,000 84,000 40,000
5,900 66,000 28,000 8,700 84,000 40,000
6,000 66,000 28,000 8,800 84,000 40,000
6,300 70,000 31,000 9,300 84,000 40,000
6,350 1/4 70,000 31,000 9,500 84,000 40,000

6,800 74,000 34,000 10,000 89,000 43,000
6,900 74,000 34,000 10,200 89,000 43,000

7,400 74,000 34,000 12,500 102,000 51,000
7,500 74,000 34,000 13,000 102,000 51,000
107,000

8,000 79,000 37,000
8,100 79,000 37,000
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N° d’article 84806

e s
e e o o

. ® For’ |~3D| | 1897 % ‘ h8 H@ ‘Ucw‘ Q> ‘><‘

Amin. de I’'dme > @ 1,000 e aff(tage en pente e acier rapide au Co e faible effort d’avance nécessaire ¢ faible effort de couple nécessaire
e pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers & roulement ® métaux non ferreux e fontes
e aciers inoxydables e matériaux synthétiques

N° d’article 84808

e s
e e e O

~3xD

I SRl

Amin. de I’'dme = @ 1,000 e aff(tage en pente e acier rapide au Co e faible effort d’avance nécessaire ¢ faible effort de couple nécessaire
e pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers & roulement ® métaux non ferreux e fontes
e aciers inoxydables e matériaux synthétiques

FU 500
Dz

‘1897‘

RN )
lo
l1
di I 12 di bl 12
mm inch mm mm mm inch mm mm
1,000 26,000 6,000 3,600 52,000 20,000
1,100 28,000 7,000 3,700 52,000 20,000
1,200 30,000 8,000 3,800 55,000 22,000
1,300 30,000 8,000 3,900 55,000 22,000
1,400 32,000 9,000 3,970 5/32 55,000 22,000
1,500 32,000 9,000 4,000 55,000 22,000
1,600 34,000 10,000 4,100 55,000 22,000
1,700 34,000 10,000 4,200 55,000 22,000
1,800 36,000 11,000 4,300 58,000 24,000
1,900 36,000 11,000 4,370 11/64 58,000 24,000
2,000 38,000 12,000 4,400 58,000 24,000
2,100 38,000 12,000 4,500 58,000 24,000
2,200 40,000 13,000 4,600 58,000 24,000
2,300 40,000 13,000 4,700 58,000 24,000
2,380 3/32 43,000 14,000 4,760 3/16 62,000 26,000
2,400 43,000 14,000 4,800 62,000 26,000
2,500 43,000 14,000 4,900 62,000 26,000
2,600 43,000 14,000 5,000 62,000 26,000
2,700 46,000 16,000 5,100 62,000 26,000
2,780 7/64 46,000 16,000 5,160 13/64 62,000 26,000
2,800 46,000 16,000 5,200 62,000 26,000
2,900 46,000 16,000 5,300 62,000 26,000
3,000 46,000 16,000 5,400 66,000 28,000
3,100 49,000 18,000 5,500 66,000 28,000
3,170 1/8 49,000 18,000 5,560 7/32 66,000 28,000
3,200 49,000 18,000 5,600 66,000 28,000
3,300 49,000 18,000 5,700 66,000 28,000
3,400 52,000 20,000 5,800 66,000 28,000
3,500 52,000 20,000 5,900 66,000 28,000

3,570 9/64 52,000 20,000 5,950 15/64 66,000 28,000
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8,700

6,000 66,000 28,000 84,000 40,000
6,100 70,000 31,000 8,730 11/32 84,000 40,000
6,200 70,000 31,000 8,800 84,000 40,000
6,500 70,000 31,000 9,200 84,000 40,000
6,600 70,000 31,000 9,300 84,000 40,000

7,100 74,000 34,000 9,800 89,000 43,000
7,140 9/32 74,000 34,000 9,900 89,000 43,000

7,600 79,000 37,000 10,400 89,000 43,000
7,700 79,000 37,000 10,500 89,000 43,000

8,100 79,000 37,000 12,500 102,000 51,000
8,200 79,000 37,000 13,000 102,000 51,000
107,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® acier PM HSS fritté et allié au Co e particulierement rigide ® résistance a
I'usure particulierement élevée

mat. haute résistance, aciers hautement alliés ¢ aciers de cémentation et d’amélioration e fontes, laitons, bronzes

dy

d1
mm
1,000
1,200
1,500
2,000
2,100
2,200
2,300
2,380
2,400
2,500
2,600
2,700
2,780
2,800
2,900
3,000
3,100
3,170
3,200
3,260
3,300
3,400
3,500
3,570
3,600
3,700
3,800
3,900
3,970
4,000
4,090
4,100
4,200
4,300
4,370
4,400
4,500
4,600
4,650
4,700
4,760
4,800

inch

3/32

7/64

1/8

9/64

5/32

11/64

3/16

11
mm
26,000
30,000
32,000
38,000
38,000
40,000
40,000
43,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
46,000
49,000
49,000
49,000
49,000
49,000
52,000
52,000
52,000
52,000
52,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
58,000
58,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000

12
mm
6,000
8,000
9,000
12,000
12,000
13,000
13,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
22,000
22,000
22,000
22,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000

di
mm
4,900
4,980
5,000
5,100
5,160
5,200
5,300
5,400
5,410
5,500
5,550
5,560
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,370
7,400
7,450
7,500
7,540
7,600
7,700
7,800

inch

13/64

7/32

15/64

1/4

17/64

9/32

19/64

11
mm
62,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
79,000
79,000
79,000
79,000

12
mm
26,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
37,000
37,000
37,000
37,000
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7,900 79,000 37,000 9,700 89,000 43,000
7,940 5/16 79,000 37,000 9,800 89,000 43,000
8,000 79,000 37,000 9,900 89,000 43,000
8,330 21/64 79,000 37,000 10,320 13/32 89,000 43,000
8,400 79,000 37,000 10,500 89,000 43,000

8,800 84,000 40,000 11,510 29/64 95,000 47,000
8,900 84,000 40,000 11,800 95,000 47,000
102,000

9,300 84,000 40,000 12,700 1/2 102,000 51,000
9,350 84,000 40,000 13,000 102,000 51,000
107,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e fontes grises ® bronze, laiton ® aluminium et
alliages d’aluminium e magnésium, alliages de magnésium e matieres synthét. et mat.synthét.renforcées de fibres

dy

d1
mm
0,800
0,900
1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700
1,800
1,900
1,980
2,000
2,100
2,200
2,300
2,380
2,400
2,500
2,600
2,700
2,780
2,800
2,900
3,000
3,050
3,100
3,170
3,200
3,300
3,400
3,500
3,570
3,600
3,700
3,800
3,900
3,970
4,000
4,040
4,100

inch

5/64

3/32

7/64

1/8

9/64

5/32

11
mm
24,000
25,000
26,000
28,000
30,000
30,000
32,000
32,000
34,000
34,000
36,000
36,000
38,000
38,000
38,000
40,000
40,000
43,000
43,000
43,000
43,000
46,000
46,000
46,000
46,000
46,000
49,000
49,000
49,000
49,000
49,000
52,000
52,000
52,000
52,000
52,000
55,000
55,000
55,000
55,000
55,000
55,000

12
mm
5,000
5,500
6,000
7,000
8,000
8,000
9,000
9,000
10,000
10,000
11,000
11,000
12,000
12,000
12,000
13,000
13,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
22,000
22,000
22,000
22,000
22,000
22,000

di
mm
4,200
4,300
4,370
4,400
4,500
4,600
4,700
4,760
4,800
4,850
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,560
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,400
7,500
7,600
7,700

inch

11/64

3/16

7/32

1/4

9/32

11
mm
55,000
58,000
58,000
58,000
58,000
58,000
58,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
70,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
74,000
79,000
79,000

12
mm
22,000
24,000
24,000
24,000
24,000
24,000
24,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
26,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
31,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
37,000
37,000
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7,800 79,000 37,000 10,200 89,000 43,000
7,900 79,000 37,000 10,300 89,000 43,000
7,940 5/16 79,000 37,000 10,500 89,000 43,000
8,300 79,000 37,000 11,910 15/32 102,000 51,000
8,400 79,000 37,000 12,000 102,000 51,000

31/64 102,000 51,000
8,800 84,000 40,000 16,000 115,000 58,000

8,900 84,000 40,000

9,500 84,000 40,000
9,600 89,000 43,000
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affitage en pente e aréte de coupe principale rectiligne
matiéres synthétiques renforcées de fibres de verre e thermodurcissables abrasifs avec effet abrasif sur arétes de coupe et listels

0,500 30,000 6,500 4,600 50,000 25,000
0,800 30,000 8,500 4,700 50,000 25,000
0,900 30,000 9,500 5,000 50,000 25,000
1,700 40,000 17,500 5,800 50,000 25,000
2,000 40,000 17,500 5,900 50,000 25,000
2,500 40,000 17,500 6,100 65,000 30,000
3,400 50,000 22,000
3,600 50,000 22,000
4,000 50,000 22,000
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N° d’article 84805
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Amin. de I’'dme > @ 2,000 e aff(tage en pente e acier rapide au Co e faible effort d’avance nécessaire ¢ faible effort de couple nécessaire
e meilleure résistance a l'usure e pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers inoxydables ® métaux non ferreux e fontes

e matériaux synthétiques e aciers a roulement

] [ S SS9 5
I3 I
I
di d2 hé I 12 13 di d2 hé bl 12 13

mm inch mm mm mm mm mm inch mm mm mm mm

2,000 3,000 44,000 12,000 28,000 5,300 6,000 70,000 26,000 36,000
2,100 3,000 44,000 12,000 28,000 5,400 6,000 72,000 28,000 36,000
2,200 3,000 45,000 13,000 28,000 5,500 6,000 72,000 28,000 36,000
2,300 3,000 45,000 13,000 28,000 5,550 6,000 72,000 28,000 36,000
2,380 3/32 3,000 46,000 14,000 28,000 5,560 7/32 6,000 72,000 28,000 36,000
2,400 3,000 46,000 14,000 28,000 5,600 6,000 72,000 28,000 36,000
2,500 3,000 46,000 14,000 28,000 5,700 6,000 72,000 28,000 36,000
2,600 3,000 46,000 14,000 28,000 5,800 6,000 72,000 28,000 36,000
2,700 3,000 48,000 16,000 28,000 5,900 6,000 72,000 28,000 36,000
2,780 7/64 3,000 48,000 16,000 28,000 5,950 15/64 6,000 72,000 28,000 36,000
2,800 3,000 48,000 16,000 28,000 6,000 6,000 72,000 28,000 36,000
2,900 3,000 48,000 16,000 28,000 6,100 8,000 75,000 31,000 36,000
3,000 3,000 48,000 16,000 28,000 6,200 8,000 75,000 31,000 36,000
3,100 4,000 50,000 18,000 28,000 6,300 8,000 75,000 31,000 36,000
3,170 1/8 4,000 50,000 18,000 28,000 6,350 1/4 8,000 75,000 31,000 36,000
3,200 4,000 50,000 18,000 28,000 6,400 8,000 75,000 31,000 36,000
3,300 4,000 50,000 18,000 28,000 6,500 8,000 75,000 31,000 36,000
3,400 4,000 52,000 20,000 28,000 6,600 8,000 75,000 31,000 36,000
3,500 4,000 52,000 20,000 28,000 6,700 8,000 75,000 31,000 36,000
3,570 9/64 4,000 52,000 20,000 28,000 6,750 17/64 8,000 78,000 34,000 36,000
3,600 4,000 52,000 20,000 28,000 6,800 8,000 78,000 34,000 36,000
3,700 4,000 52,000 20,000 28,000 6,900 8,000 78,000 34,000 36,000
3,800 4,000 54,000 22,000 28,000 7,000 8,000 78,000 34,000 36,000
3,900 4,000 54,000 22,000 28,000 7,100 8,000 78,000 34,000 36,000
3,970 5/32 4,000 54,000 22,000 28,000 7,140 9/32 8,000 78,000 34,000 36,000
4,000 4,000 54,000 22,000 28,000 7,200 8,000 78,000 34,000 36,000
4,100 6,000 66,000 22,000 36,000 7,300 8,000 78,000 34,000 36,000
4,200 6,000 66,000 22,000 36,000 7,400 8,000 78,000 34,000 36,000
4,300 6,000 68,000 24,000 36,000 7,500 8,000 78,000 34,000 36,000
4,370 11/64 6,000 68,000 24,000 36,000 7,540 19/64 8,000 81,000 37,000 36,000
4,400 6,000 68,000 24,000 36,000 7,550 8,000 81,000 37,000 36,000
4,500 6,000 68,000 24,000 36,000 7,600 8,000 81,000 37,000 36,000
4,600 6,000 68,000 24,000 36,000 7,700 8,000 81,000 37,000 36,000
4,650 6,000 68,000 24,000 36,000 7,800 8,000 81,000 37,000 36,000
4,700 6,000 68,000 24,000 36,000 7,900 8,000 81,000 37,000 36,000
4,760 3/16 6,000 70,000 26,000 36,000 7,940 5/16 8,000 81,000 37,000 36,000
4,800 6,000 70,000 26,000 36,000 8,000 8,000 81,000 37,000 36,000
4,900 6,000 70,000 26,000 36,000 8,100 10,000 87,000 37,000 40,000
5,000 6,000 70,000 26,000 36,000 8,200 10,000 87,000 37,000 40,000
5,100 6,000 70,000 26,000 36,000 8,300 10,000 87,000 37,000 40,000
5,160 13/64 6,000 70,000 26,000 36,000 8,330 21/64 10,000 87,000 37,000 40,000
5,200 6,000 70,000 26,000 36,000 8,400 10,000 87,000 37,000 40,000
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di d2 hé I 12 13 di d2 hé bl 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
8,500 10,000 87,000 37,000 40,000 11,800 12,000 104,000 47,000 45,000
8,600 10,000 91,000 40,000 40,000 11,900 12,000 108,000 51,000 45,000
8,700 10,000 91,000 40,000 40,000 11,910 15/32 12,000 108,000 51,000 45,000
8,730 11/32 10,000 91,000 40,000 40,000 12,000 12,000 108,000 51,000 45,000
8,800 10,000 91,000 40,000 40,000 12,100 16,000 111,000 51,000 48,000
8,900 10,000 91,000 40,000 40,000 12,200 16,000 111,000 51,000 48,000
9,000 10,000 91,000 40,000 40,000 12,300 31/64 16,000 111,000 51,000 48,000
9,100 10,000 91,000 40,000 40,000 12,400 16,000 111,000 51,000 48,000
9,130 23/64 10,000 91,000 40,000 40,000 12,500 16,000 111,000 51,000 48,000
9,200 10,000 91,000 40,000 40,000 12,600 16,000 111,000 51,000 48,000
9,300 10,000 91,000 40,000 40,000 12,700 1/2 16,000 111,000 51,000 48,000
9,400 10,000 91,000 40,000 40,000 12,800 16,000 111,000 51,000 48,000
9,500 10,000 91,000 40,000 40,000 12,900 16,000 111,000 51,000 48,000
9,520 3/8 10,000 93,000 43,000 40,000 13,000 16,000 111,000 51,000 48,000
9,550 10,000 93,000 43,000 40,000 13,100 33/64 16,000 111,000 51,000 48,000
9,600 10,000 93,000 43,000 40,000 13,490 17/32 16,000 114,000 54,000 48,000
9,700 10,000 93,000 43,000 40,000 13,500 16,000 114,000 54,000 48,000
9,800 10,000 93,000 43,000 40,000 13,890 35/64 16,000 114,000 54,000 48,000
9,900 10,000 93,000 43,000 40,000 14,000 16,000 114,000 54,000 48,000
9,920 25/64 10,000 93,000 43,000 40,000 14,290 9/16 16,000 116,000 56,000 48,000
10,000 10,000 93,000 43,000 40,000 14,500 16,000 116,000 56,000 48,000
10,100 12,000 100,000 43,000 45,000 15,000 16,000 116,000 56,000 48,000
10,200 12,000 100,000 43,000 45,000 15,500 16,000 118,000 58,000 48,000
10,300 12,000 100,000 43,000 45,000 15,870 5/8 16,000 118,000 58,000 48,000
10,320 13/32 12,000 100,000 43,000 45,000 16,000 16,000 118,000 58,000 48,000
10,400 12,000 100,000 43,000 45,000 16,500 20,000 126,000 60,000 50,000
10,500 12,000 100,000 43,000 45,000 16,670 21/32 20,000 126,000 60,000 50,000
10,600 12,000 100,000 43,000 45,000 17,000 20,000 126,000 60,000 50,000
10,700 12,000 104,000 47,000 45,000 17,500 20,000 128,000 62,000 50,000
10,720 27/64 12,000 104,000 47,000 45,000 18,000 20,000 128,000 62,000 50,000
10,800 12,000 104,000 47,000 45,000 18,500 20,000 130,000 64,000 50,000
10,900 12,000 104,000 47,000 45,000 19,000 20,000 130,000 64,000 50,000
11,000 12,000 104,000 47,000 45,000 19,500 20,000 132,000 66,000 50,000
11,100 12,000 104,000 47,000 45,000 20,000 20,000 132,000 66,000 50,000
11,110 7/16 12,000 104,000 47,000 45,000
11,200 12,000 104,000 47,000 45,000
11,300 12,000 104,000 47,000 45,000
11,400 12,000 104,000 47,000 45,000
11,500 12,000 104,000 47,000 45,000
11,510 29/64 12,000 104,000 47,000 45,000
11,600 12,000 104,000 47,000 45,000
11,700 12,000 104,000 47,000 45,000
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Amin. de I’'dme > @ 2,000 e aff(tage en pente e acier rapide au Co e faible effort d’avance nécessaire ¢ faible effort de couple nécessaire
e meilleure résistance a l'usure e pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers inoxydables ® métaux non ferreux e fontes

e matériaux synthétiques

] [ S SS9 5
I3 I
I
di d2 hé I 12 13 di d2 hé bl 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
2,000 3,000 56,000 24,000 28,000 5,300 6,000 96,000 52,000 36,000
2,100 3,000 56,000 24,000 28,000 5,400 6,000 101,000 57,000 36,000
2,200 3,000 59,000 27,000 28,000 5,500 6,000 101,000 57,000 36,000
2,300 3,000 59,000 27,000 28,000 5,550 6,000 101,000 57,000 36,000
2,380 3/32 3,000 62,000 30,000 28,000 5,560 7/32 6,000 101,000 57,000 36,000
2,400 3,000 62,000 30,000 28,000 5,600 6,000 101,000 57,000 36,000
2,500 3,000 62,000 30,000 28,000 5,700 6,000 101,000 57,000 36,000
2,600 3,000 62,000 30,000 28,000 5,800 6,000 101,000 57,000 36,000
2,700 3,000 65,000 33,000 28,000 5,900 6,000 101,000 57,000 36,000
2,780 7/64 3,000 65,000 33,000 28,000 5,950 15/64 6,000 101,000 57,000 36,000
2,800 3,000 65,000 33,000 28,000 6,000 6,000 101,000 57,000 36,000
2,900 3,000 65,000 33,000 28,000 6,100 8,000 107,000 63,000 36,000
3,000 3,000 65,000 33,000 28,000 6,200 8,000 107,000 63,000 36,000
3,100 4,000 68,000 36,000 28,000 6,300 8,000 107,000 63,000 36,000
3,170 1/8 4,000 68,000 36,000 28,000 6,350 1/4 8,000 107,000 63,000 36,000
3,200 4,000 68,000 36,000 28,000 6,400 8,000 107,000 63,000 36,000
3,300 4,000 68,000 36,000 28,000 6,500 8,000 107,000 63,000 36,000
3,400 4,000 71,000 39,000 28,000 6,600 8,000 107,000 63,000 36,000
3,500 4,000 71,000 39,000 28,000 6,700 8,000 107,000 63,000 36,000
3,570 9/64 4,000 71,000 39,000 28,000 6,750 17/64 8,000 113,000 69,000 36,000
3,600 4,000 71,000 39,000 28,000 6,800 8,000 113,000 69,000 36,000
3,700 4,000 71,000 39,000 28,000 6,900 8,000 113,000 69,000 36,000
3,800 4,000 75,000 43,000 28,000 7,000 8,000 113,000 69,000 36,000
3,900 4,000 75,000 43,000 28,000 7,100 8,000 113,000 69,000 36,000
3,970 5/32 4,000 75,000 43,000 28,000 7,140 9/32 8,000 113,000 69,000 36,000
4,000 4,000 75,000 43,000 28,000 7,200 8,000 113,000 69,000 36,000
4,100 6,000 87,000 43,000 36,000 7,300 8,000 113,000 69,000 36,000
4,200 6,000 87,000 43,000 36,000 7,400 8,000 113,000 69,000 36,000
4,300 6,000 91,000 47,000 36,000 7,500 8,000 113,000 69,000 36,000
4,370 11/64 6,000 91,000 47,000 36,000 7,540 19/64 8,000 119,000 75,000 36,000
4,400 6,000 91,000 47,000 36,000 7,550 8,000 119,000 75,000 36,000
4,500 6,000 91,000 47,000 36,000 7,600 8,000 119,000 75,000 36,000
4,600 6,000 91,000 47,000 36,000 7,700 8,000 119,000 75,000 36,000
4,650 6,000 91,000 47,000 36,000 7,800 8,000 119,000 75,000 36,000
4,700 6,000 91,000 47,000 36,000 7,900 8,000 119,000 75,000 36,000
4,760 3/16 6,000 96,000 52,000 36,000 7,940 5/16 8,000 119,000 75,000 36,000
4,800 6,000 96,000 52,000 36,000 8,000 8,000 119,000 75,000 36,000
4,900 6,000 96,000 52,000 36,000 8,100 10,000 125,000 75,000 40,000
5,000 6,000 96,000 52,000 36,000 8,200 10,000 125,000 75,000 40,000
5,100 6,000 96,000 52,000 36,000 8,300 10,000 125,000 75,000 40,000
5,160 13/64 6,000 96,000 52,000 36,000 8,330 21/64 10,000 125,000 75,000 40,000
5,200 6,000 96,000 52,000 36,000 8,400 10,000 125,000 75,000 40,000
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Forets hélicoid. a queue cylind.renforcée

di d2 hé I 12 13 di d2 hé bl 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
8,500 10,000 125,000 75,000 40,000 11,800 12,000 151,000 94,000 45,000
8,600 10,000 131,000 81,000 40,000 11,900 12,000 158,000 101,000 45,000
8,700 10,000 131,000 81,000 40,000 11,910 15/32 12,000 158,000 101,000 45,000
8,730 11/32 10,000 131,000 81,000 40,000 12,000 12,000 158,000 101,000 45,000
8,800 10,000 131,000 81,000 40,000 12,100 16,000 161,000 101,000 48,000
8,900 10,000 131,000 81,000 40,000 12,200 16,000 161,000 101,000 48,000
9,000 10,000 131,000 81,000 40,000 12,300 31/64 16,000 161,000 101,000 48,000
9,100 10,000 131,000 81,000 40,000 12,400 16,000 161,000 101,000 48,000
9,130 23/64 10,000 131,000 81,000 40,000 12,500 16,000 161,000 101,000 48,000
9,200 10,000 131,000 81,000 40,000 12,600 16,000 161,000 101,000 48,000
9,300 10,000 131,000 81,000 40,000 12,700 1/2 16,000 161,000 101,000 48,000
9,400 10,000 131,000 81,000 40,000 12,800 16,000 161,000 101,000 48,000
9,500 10,000 131,000 81,000 40,000 12,900 16,000 161,000 101,000 48,000
9,520 3/8 10,000 137,000 87,000 40,000 13,000 16,000 161,000 101,000 48,000
9,550 10,000 137,000 87,000 40,000 13,100 33/64 16,000 161,000 101,000 48,000
9,600 10,000 137,000 87,000 40,000 13,490 17/32 16,000 166,000 106,000 48,000
9,700 10,000 137,000 87,000 40,000 13,500 16,000 166,000 106,000 48,000
9,800 10,000 137,000 87,000 40,000 13,890 35/64 16,000 166,000 106,000 48,000
9,900 10,000 137,000 87,000 40,000 14,000 16,000 166,000 106,000 48,000
9,920 25/64 10,000 137,000 87,000 40,000 14,290 9/16 16,000 169,000 109,000 48,000
10,000 10,000 137,000 87,000 40,000 14,500 16,000 169,000 109,000 48,000
10,100 12,000 144,000 87,000 45,000 15,000 16,000 169,000 109,000 48,000
10,200 12,000 144,000 87,000 45,000 15,500 16,000 172,000 112,000 48,000
10,300 12,000 144,000 87,000 45,000 15,870 5/8 16,000 172,000 112,000 48,000
10,320 13/32 12,000 144,000 87,000 45,000 16,000 16,000 172,000 112,000 48,000
10,400 12,000 144,000 87,000 45,000 16,500 20,000 181,000 115,000 50,000
10,500 12,000 144,000 87,000 45,000 16,670 21/32 20,000 181,000 115,000 50,000
10,600 12,000 144,000 87,000 45,000 17,000 20,000 181,000 115,000 50,000
10,700 12,000 151,000 94,000 45,000 17,460 11/16 20,000 184,000 118,000 50,000
10,720 27/64 12,000 151,000 94,000 45,000 17,500 20,000 184,000 118,000 50,000
10,800 12,000 151,000 94,000 45,000 18,000 20,000 184,000 118,000 50,000
10,900 12,000 151,000 94,000 45,000 18,500 20,000 188,000 122,000 50,000
11,000 12,000 151,000 94,000 45,000 19,000 20,000 188,000 122,000 50,000
11,100 12,000 151,000 94,000 45,000 19,500 20,000 191,000 125,000 50,000
11,110 7/16 12,000 151,000 94,000 45,000 20,000 20,000 191,000 125,000 50,000
11,200 12,000 151,000 94,000 45,000
11,300 12,000 151,000 94,000 45,000
11,400 12,000 151,000 94,000 45,000
11,500 12,000 151,000 94,000 45,000
11,510 29/64 12,000 151,000 94,000 45,000
11,600 12,000 151,000 94,000 45,000
11,700 12,000 151,000 94,000 45,000
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Forets hélicoid. a queue cylind.renforcée
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Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® acier PM HSS fritté et allié au Co e résistance a I'usure particulierement élevée
e particulierement rigide

mat. haute résistance, aciers hautement alliés ¢ aciers de cémentation et d’amélioration e fontes, laitons, bronzes

] [ S SS9 5
I3 I
I
di d2 hé I

mm inch mm mm

2,000 3,000 56,000
2,100 3,000 56,000
2,200 3,000 59,000
2,300 3,000 59,000
2,380 3/32 3,000 62,000
2,400 3,000 62,000
2,500 3,000 62,000
2,600 3,000 62,000
2,700 3,000 65,000
2,780 7/64 3,000 65,000
2,800 3,000 65,000
2,900 3,000 65,000
3,000 3,000 65,000
3,100 4,000 68,000
3,170 1/8 4,000 68,000
3,200 4,000 68,000
3,300 4,000 68,000
3,400 4,000 71,000
3,500 4,000 71,000
3,570 9/64 4,000 71,000
3,600 4,000 71,000
3,700 4,000 71,000
3,800 4,000 75,000
3,900 4,000 75,000
3,970 5/32 4,000 75,000
4,000 4,000 75,000
4,100 6,000 87,000
4,200 6,000 87,000
4,300 6,000 91,000
4,370 11/64 6,000 91,000
4,400 6,000 91,000
4,500 6,000 91,000
4,600 6,000 91,000
4,650 6,000 91,000
4,700 6,000 91,000
4,760 3/16 6,000 96,000
4,800 6,000 96,000
4,900 6,000 96,000
5,000 6,000 96,000
5,100 6,000 96,000
5,160 13/64 6,000 96,000
5,200 6,000 96,000

96

12
mm
24,000
24,000
27,000
27,000
30,000
30,000
30,000
30,000
33,000
33,000
33,000
33,000
33,000
36,000
36,000
36,000
36,000
39,000
39,000
39,000
39,000
39,000
43,000
43,000
43,000
43,000
43,000
43,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000

13
mm
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm
5,300
5,400
5,500
5,550
5,560
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,400
7,500
7,540
7,550
7,600
7,700
7,800
7,900
7,940
8,000
8,100
8,200
8,300
8,330
8,400

inch

7/32

15/64

1/4

17/64

9/32

19/64

5/16

21/64

d2 hé
mm
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000

11
mm
96,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
113,000
113,000
113,000
113,000
113,000
113,000
113,000
113,000
113,000
113,000
119,000
119,000
119,000
119,000
119,000
119,000
119,000
119,000
125,000
125,000
125,000
125,000
125,000

12
mm
52,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
63,000
63,000
63,000
63,000
63,000
63,000
63,000
63,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
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Forets hélicoid. a queue cylind.renforcée

di d2 hé I 12 13 di d2 hé bl 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
8,500 10,000 125,000 75,000 40,000 10,800 12,000 151,000 94,000 45,000
8,600 10,000 131,000 81,000 40,000 10,900 12,000 151,000 94,000 45,000
8,700 10,000 131,000 81,000 40,000 11,000 12,000 151,000 94,000 45,000
8,730 11/32 10,000 131,000 81,000 40,000 11,100 12,000 151,000 94,000 45,000
8,800 10,000 131,000 81,000 40,000 11,110 7/16 12,000 151,000 94,000 45,000
8,900 10,000 131,000 81,000 40,000 11,200 12,000 151,000 94,000 45,000
9,000 10,000 131,000 81,000 40,000 11,300 12,000 151,000 94,000 45,000
9,100 10,000 131,000 81,000 40,000 11,400 12,000 151,000 94,000 45,000
9,130 23/64 10,000 131,000 81,000 40,000 11,500 12,000 151,000 94,000 45,000
9,200 10,000 131,000 81,000 40,000 11,510 29/64 12,000 151,000 94,000 45,000
9,300 10,000 131,000 81,000 40,000 11,600 12,000 151,000 94,000 45,000
9,400 10,000 131,000 81,000 40,000 11,700 12,000 151,000 94,000 45,000
9,500 10,000 131,000 81,000 40,000 11,800 12,000 151,000 94,000 45,000
9,520 3/8 10,000 137,000 87,000 40,000 11,900 12,000 158,000 101,000 45,000
9,550 10,000 137,000 87,000 40,000 11,910 15/32 12,000 158,000 101,000 45,000
9,600 10,000 137,000 87,000 40,000 12,000 12,000 158,000 101,000 45,000
9,700 10,000 137,000 87,000 40,000 12,100 14,000 161,000 101,000 45,000
9,800 10,000 137,000 87,000 40,000 12,200 14,000 161,000 101,000 45,000
9,900 10,000 137,000 87,000 40,000 12,300 31/64 14,000 161,000 101,000 45,000
9,920 25/64 10,000 137,000 87,000 40,000 12,400 14,000 161,000 101,000 45,000
10,000 10,000 137,000 87,000 40,000 12,500 14,000 161,000 101,000 45,000
10,100 12,000 144,000 87,000 45,000 12,600 14,000 161,000 101,000 45,000
10,200 12,000 144,000 87,000 45,000 12,700 1/2 14,000 161,000 101,000 45,000
10,300 12,000 144,000 87,000 45,000 12,800 14,000 161,000 101,000 45,000
10,320 13/32 12,000 144,000 87,000 45,000 12,900 14,000 161,000 101,000 45,000
10,400 12,000 144,000 87,000 45,000 13,000 14,000 161,000 101,000 45,000
10,500 12,000 144,000 87,000 45,000
10,600 12,000 144,000 87,000 45,000
10,700 12,000 151,000 94,000 45,000

10,720 27/64 12,000 151,000 94,000 45,000
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Jeux de forets hélicoidaux
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Jeu en coffret plastique e affiitage a dépouille conique

acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

1,0-10,0 0,5 19 0,013
1,0-13,0 0,5 25 0,014
1,0-5,9 0,1 50 0,015

M
o

. @ P20 -5xD 3D:','; ® JCyI ‘EEE-:-_-:-:-

Jeu en coffret plastique e affitage a dépouille conique

1,0-5,0 0,1 41 0,011
5,1-10,0 0,1 50 0,012
1,0-10,0 0,5 19 0,013
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Jeux de forets hélicoidaux
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Jeu en coffret métallique e affitage a dépouille conique

5,1-10,0 0,1 50 0,012
1,0-10,0 0,5 19 0,013

B o v soimy]) m ® e

Jeu en coffret plastique e affitage a dépouille conique ® Pointe revétue
acier, fonte aciérée (alliée / non alliée) ¢ fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

1,0-13,0 0,5 25 6,014
1,0-5,9 0,1 50 6,015
6,0-10,0 0,1 41 6,016

99



v
HARTNER

Jeux de forets hélicoidaux
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Jeu en coffret plastique e affitage a dépouille conique

acier, fonte aciérée (alliée / non alliée)  fontes supérieure 2 800 N/mm? e aciers a outils, travail a froid et & chaud e aciers & roulement
e aciers hautement alliés e aciers de cémentation et d’amélioration

1,0-10,0 0,5 19 3,013
1,0-13,0 0,5 25 3,014
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Jeux de forets hélicoidaux

Nedarticlessaos
o

Coffret vide
1,0-10,0 0,5 19 0,213
1,0-13,0 0,5 25 0,214
1,0-5,9 0,1 50 0,215
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Forets NC

WOl @l

affGtage a dépouille conique ® seulement prévu pour amorcer un percage
pour applications universelles

W)~ ] (@

affGtage a dépouille conique  seulement prévu pour amorcer un percage
pour applications universelles

d4

4

3,000 46,000 12,000 10,000 89,000 25,000
4,000 55,000 12,000 12,000 102,000 30,000
5,000 62,000 14,000 14,000 107,000 33,500
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affGtage en pente e seulement prévu pour amorcer un percage
pour applications universelles

I

4,000 55,000 12,000 16,000 115,000 37,500
5,000 62,000 14,000 20,000 131,000 45,000
6,000 66,000 16,000
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affGtage a dépouille conique ® seulement prévu pour amorcer un percage
pour applications universelles

W ] e (@

affGtage a dépouille conique  seulement prévu pour amorcer un percage
pour applications universelles

d4

4

3,000 46,000 12,000 25,000 63/64 151,000 53,000
4,000 55,000 12,000
5,000 62,000 14,000

12,000 102,000 30,000
14,000 107,000 33,500
111,000
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Forets NC
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Amin. de I’'dme > @ 16,000 e afflitage en pente ® seulement prévu pour amorcer un pergage
pour applications universelles

WO [ = (@<

affGtage en pente e seulement prévu pour amorcer un pergage
pour applications universelles

d4

4

4,000 55,000 12,000 12,700 1/2 102,000 30,000
5,000 62,000 14,000 16,000 115,000 37,500
6,000 66,000 16,000 20,000 131,000 45,000
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Forets carrosseries
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Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® pour utilisation des deux coétés e p. percage a main levée dans ateliers de
carross.

matériaux minces

6 | -
l2 l2
I

2,000 38,000 7,500 4,900 62,000 17,000
2,100 38,000 7,500 5,000 62,000 17,000
2,300 40,000 8,500 5,100 62,000 17,000
2,700 46,000 10,600 5,500 66,000 19,000
2,800 46,000 10,600 5,700 66,000 19,000
2,900 46,000 10,600 5,800 66,000 19,000
3,300 49,000 11,200 6,500 70,000 21,200
3,400 52,000 12,500 7,500 74,000 23,600

79,000 25,000
4,000 55,000 14,000 10,000 89,000 25,000

4,100 55,000 14,000
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Forets a canaux de lubrification
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Amin. de I’'dme > @ 3,000 e aff(itage a dépouille conique ® aussi pour le pergage avec canons de pergage ® parfait pour les profondeurs

> 5xD

toles superposées e acier et fonte aciérée, fonte grise  aciers austénitiques jusqu’a 800 N/mm?

m

I

mm
3,000
3,300
4,000
4,500
5,000
5,500
6,000
6,500
6,800
7,000
7,500
8,000

d2 h6
mm
3,000
3,300
4,000
4,500
5,000
5,500
6,000
6,500
6,800
7,000
7,500
8,000

11
mm
100,000
106,000
119,000
126,000
132,000
139,000
139,000
148,000
156,000
156,000
156,000
165,000

12
mm
66,000
69,000
78,000
82,000
87,000
91,000
91,000
97,000
102,000
102,000
102,000
109,000

mm
34,000
37,000
41,000
44,000
45,000
48,000
48,000
51,000
54,000
54,000
54,000
56,000

di

8,500

9,000

9,500

10,000
10,200
10,500
11,000
11,500
12,000
13,000

d2 hé

8,500

9,000

9,500

10,000
10,200
10,500
11,000
11,500
12,000
13,000

1
mm
165,000
175,000
175,000
184,000
184,000
184,000
195,000
195,000
205,000
205,000

12
mm
109,000
115,000
115,000
121,000
121,000
121,000
128,000
128,000
134,000
134,000

mm
56,000
60,000
60,000
63,000
63,000
63,000
67,000
67,000
71,000
71,000
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Forets a canaux de lubrification
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Amin. de I’'dme > @ 5,000 e aff(itage a dépouille conique e acier rapide au Co

matiéres a copeaux longs < 1000 N/mm? e aciers inoxydables e fontes ® métaux non ferreux

N° d’article 84461
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Amin. de I’'dme = @ 5,000 e afftage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

matiéres a copeaux longs < 1000 N/mm? e aciers inoxydables ¢ fontes ® métaux non ferreux

do

tmax = [-1,5 X

t max

d

=l

di
mm
5,000
5,500
6,000
6,500
6,800
7,000
7,500
7,800
8,000
8,500
9,000
9,500
10,000
10,200
10,500
11,000
11,500
12,000

108

d2 h6
mm
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000

1
mm
82,000
82,000
82,000
91,000
91,000
91,000
91,000
91,000
91,000
103,000
103,000
103,000
103,000
118,000
118,000
118,000
118,000
118,000

12
mm
44,000
44,000
44,000
53,000
53,000
53,000
53,000
53,000
53,000
61,000
61,000
61,000
61,000
71,000
71,000
71,000
71,000
71,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000

d1

mm
12,500
13,000
13,500
14,000
14,500
15,000
15,500
16,000
16,500
17,000
17,500
18,000
18,500
19,000
19,500
20,000

d2 hé
mm
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000

11
mm
124,000
124,000
124,000
124,000
133,000
133,000
133,000
133,000
143,000
143,000
143,000
143,000
153,000
153,000
153,000
153,000

12
mm
77,000
77,000
77,000
77,000
83,000
83,000
83,000
83,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000

13
mm
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® pour le pergage avec canons de percage ® avec tenon suiv. DIN 1809

Lo+

B s

acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

SS9 5
Il
l1

di I

mm inch mm

0,800 42,000
0,900 45,000
0,950 45,000
1,000 48,000
1,200 52,000
1,250 52,000
1,350 55,000
1,400 55,000
1,450 55,000
1,500 55,000
1,620 58,000
1,700 58,000
1,800 62,000
1,900 62,000
1,990 66,000
2,000 66,000
2,100 66,000
2,350 70,000
2,400 74,000
2,450 74,000
2,500 74,000
2,600 74,000
2,900 79,000
3,000 79,000
3,050 84,000
3,100 84,000
3,200 84,000
3,250 84,000
3,300 84,000
3,400 91,000
3,500 91,000
3,600 91,000
3,700 91,000
3,750 91,000
3,800 96,000
3,900 96,000
4,000 96,000
4,050 96,000
4,200 96,000
4,300 102,000
4,400 102,000
4,500 102,000

12
mm
22,000
24,000
24,000
26,000
30,000
30,000
33,000
33,000
33,000
33,000
35,000
35,000
38,000
38,000
41,000
41,000
41,000
44,000
47,000
47,000
47,000
47,000
51,000
51,000
55,000
55,000
55,000
55,000
55,000
60,000
60,000
60,000
60,000
60,000
64,000
64,000
64,000
64,000
64,000
69,000
69,000
69,000

di
mm
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,350
5,400
5,500
5,550
5,600
5,700
5,750
5,800
5,900
5,950
6,000
6,100
6,200
6,400
6,500
6,600
6,700
6,750
6,900
7,000
7,100
7,200
7,300
7,400
7,500
7,600
7,700
7,800
7,900
8,000
8,200
8,250
8,300
8,400

inch

15/64

17/64

11
mm
102,000
102,000
108,000
108,000
108,000
108,000
108,000
108,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
124,000
124,000
124,000
124,000
124,000
124,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
142,000
142,000
142,000
142,000
142,000
142,000
142,000
142,000
142,000

12
mm
69,000
69,000
74,000
74,000
74,000
74,000
74,000
74,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
86,000
86,000
86,000
86,000
86,000
86,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
100,000
100,000
100,000
100,000
100,000
100,000
100,000
100,000
100,000
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8,500 142,000 100,000 10,600 162,000 116,000
8,600 151,000 107,000 10,800 173,000 125,000
8,700 151,000 107,000 11,000 173,000 125,000
9,100 151,000 107,000 12,200 184,000 134,000
9,200 151,000 107,000 12,400 184,000 134,000

107,000

9,700 162,000 116,000 14,200 202,000 147,000
9,800 162,000 116,000 14,500 202,000 147,000
162,000 116,000 211,000 153,000

110



N° d’article 81310

Forets hélicoidaux longs

v
HARTNER

>0
2,36

N | ~1oxD

340

h8

118°

G

Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® pour les pergages profonds

Lo+

B s

acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

SS9 5
Il
l1

di I

mm inch mm

0,400 30,000
0,500 32,000
0,600 35,000
0,650 38,000
0,700 42,000
0,750 42,000
0,800 46,000
0,850 46,000
0,900 51,000
0,910 51,000
0,950 51,000
1,000 56,000
1,100 60,000
1,150 60,000
1,200 65,000
1,250 65,000
1,300 65,000
1,350 70,000
1,400 70,000
1,500 70,000
1,550 76,000
1,600 76,000
1,700 76,000
1,750 80,000
1,800 80,000
1,900 80,000
1,950 85,000
2,000 85,000
2,050 85,000
2,100 85,000
2,200 90,000
2,250 90,000
2,300 90,000
2,350 90,000
2,400 95,000
2,450 95,000
2,500 95,000
2,550 95,000
2,600 95,000
2,650 95,000
2,700 100,000
2,750 100,000

12
mm
10,000
12,000
15,000
18,000
21,000
21,000
25,000
25,000
29,000
29,000
29,000
33,000
37,000
37,000
41,000
41,000
41,000
45,000
45,000
45,000
50,000
50,000
50,000
53,000
53,000
53,000
56,000
56,000
56,000
56,000
59,000
59,000
59,000
59,000
62,000
62,000
62,000
62,000
62,000
62,000
66,000
66,000

di
mm
2,800
2,850
2,900
2,950
3,000
3,050
3,100
3,150
3,200
3,250
3,300
3,350
3,400
3,450
3,500
3,550
3,600
3,650
3,700
3,750
3,800
3,850
3,900
3,950
4,000
4,040
4,050
4,100
4,150
4,200
4,250
4,300
4,400
4,450
4,500
4,550
4,600
4,650
4,700
4,750
4,760
4,800

inch

3/16

11
mm
100,000
100,000
100,000
100,000
100,000
106,000
106,000
106,000
106,000
106,000
106,000
106,000
112,000
112,000
112,000
112,000
112,000
112,000
112,000
112,000
119,000
119,000
119,000
119,000
119,000
119,000
119,000
119,000
119,000
119,000
119,000
126,000
126,000
126,000
126,000
126,000
126,000
126,000
126,000
126,000
132,000
132,000

12
mm
66,000
66,000
66,000
66,000
66,000
69,000
69,000
69,000
69,000
69,000
69,000
69,000
73,000
73,000
73,000
73,000
73,000
73,000
73,000
73,000
78,000
78,000
78,000
78,000
78,000
78,000
78,000
78,000
78,000
78,000
78,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
87,000
87,000
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di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
4,850 132,000 87,000 9,750 184,000 121,000
4,900 132,000 87,000 9,800 184,000 121,000
4,950 132,000 87,000 9,900 184,000 121,000
5,000 132,000 87,000 9,920 25/64 184,000 121,000
5,050 132,000 87,000 10,000 184,000 121,000
5,100 132,000 87,000 10,100 184,000 121,000
5,150 132,000 87,000 10,200 184,000 121,000
5,200 132,000 87,000 10,250 184,000 121,000
5,250 132,000 87,000 10,400 184,000 121,000
5,300 132,000 87,000 10,500 184,000 121,000
5,350 139,000 91,000 10,600 184,000 121,000
5,400 139,000 91,000 10,700 195,000 128,000
5,450 139,000 91,000 10,720 27/64 195,000 128,000
5,500 139,000 91,000 10,750 195,000 128,000
5,600 139,000 91,000 10,900 195,000 128,000
5,650 139,000 91,000 11,000 195,000 128,000
5,700 139,000 91,000 11,200 195,000 128,000
5,750 139,000 91,000 11,250 195,000 128,000
5,800 139,000 91,000 11,500 195,000 128,000
5,900 139,000 91,000 11,600 195,000 128,000
5,950 15/64 139,000 91,000 11,700 195,000 128,000
6,000 139,000 91,000 11,750 195,000 128,000
6,100 148,000 97,000 11,800 195,000 128,000
6,200 148,000 97,000 12,000 205,000 134,000
6,250 148,000 97,000 12,100 205,000 134,000
6,300 148,000 97,000 12,200 205,000 134,000
6,350 1/4 148,000 97,000 12,300 31/64 205,000 134,000
6,400 148,000 97,000 12,500 205,000 134,000
6,500 148,000 97,000 12,600 205,000 134,000
6,600 148,000 97,000 12,700 1/2 205,000 134,000
6,700 148,000 97,000 12,800 205,000 134,000
6,750 17/64 156,000 102,000 13,000 205,000 134,000
6,800 156,000 102,000 13,200 205,000 134,000
6,900 156,000 102,000 13,490 17/32 214,000 140,000
7,000 156,000 102,000 13,500 214,000 140,000
7,100 156,000 102,000 14,000 214,000 140,000
7,200 156,000 102,000 14,200 220,000 144,000
7,250 156,000 102,000 14,250 220,000 144,000
7,300 156,000 102,000 14,500 220,000 144,000
7,400 156,000 102,000 14,900 220,000 144,000
7,500 156,000 102,000 15,000 220,000 144,000
7,600 165,000 109,000 15,200 227,000 149,000
7,700 165,000 109,000 15,250 227,000 149,000
7,750 165,000 109,000 15,500 227,000 149,000
7,800 165,000 109,000 15,600 227,000 149,000
7,900 165,000 109,000 16,000 227,000 149,000
7,940 5/16 165,000 109,000 17,000 235,000 154,000
8,000 165,000 109,000 17,500 241,000 158,000
8,100 165,000 109,000 18,000 241,000 158,000
8,200 165,000 109,000 18,500 247,000 162,000
8,250 165,000 109,000 19,000 247,000 162,000
8,300 165,000 109,000 20,000 254,000 166,000
8,400 165,000 109,000 20,500 261,000 171,000
8,500 165,000 109,000 21,000 261,000 171,000
8,600 175,000 115,000 21,500 268,000 176,000
8,700 175,000 115,000 22,000 268,000 176,000
8,800 175,000 115,000 23,500 275,000 180,000
8,900 175,000 115,000

9,000 175,000 115,000

9,100 175,000 115,000

9,200 175,000 115,000

9,300 175,000 115,000

9,400 175,000 115,000

9,500 175,000 115,000

9,600 184,000 121,000

9,700 184,000 121,000
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Amin. de I’'dme > @ 15,000 e afflitage a dépouille conique e pour les percages profonds e pour le percage avec canons de pergage
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

SN NN S

Il

l1

0,900 51,000 29,000 5,800 139,000 91,000
1,200 65,000 41,000 6,000 139,000 91,000
1,250 65,000 41,000 6,500 148,000 97,000
2,800 100,000 66,000 8,500 165,000 109,000
2,900 100,000 66,000 9,000 175,000 115,000
3,000 100,000 66,000 10,000 184,000 121,000
4,000 119,000 78,000
4,200 119,000 78,000
4,500 126,000 82,000
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Amin. de I’'dme > @ 3,100 e aff(tage a dépouille conique ® avec tenon d’entrainement
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

SN NN S

Il

I

3,100 106,000 69,000 7,400 156,000 102,000
3,400 112,000 73,000 7,500 156,000 102,000
3,600 112,000 73,000 7,900 165,000 109,000
4,500 126,000 82,000 9,900 184,000 121,000
5,000 132,000 87,000 10,000 184,000 121,000
5,500 139,000 91,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique ® pour les pergages profonds e pour le pergage avec canons de pergcage

B s

acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

SS9 5
Il
l1

di I

mm inch mm

0,500 32,000
0,700 42,000
0,800 46,000
1,000 56,000
1,100 60,000
1,200 65,000
1,400 70,000
1,500 70,000
1,600 76,000
1,700 76,000
1,800 80,000
1,900 80,000
2,000 85,000
2,200 90,000
2,400 95,000
2,500 95,000
2,700 100,000
2,800 100,000
2,900 100,000
3,000 100,000
3,100 106,000
3,300 106,000
3,400 112,000
3,500 112,000
3,800 119,000
3,900 119,000
4,000 119,000
4,100 119,000
4,200 119,000
4,300 126,000
4,500 126,000
4,600 126,000
4,700 126,000
4,800 132,000
4,900 132,000
5,000 132,000
5,200 132,000
5,300 132,000
5,400 139,000
5,500 139,000
5,600 139,000
5,700 139,000

12
mm
12,000
21,000
25,000
33,000
37,000
41,000
45,000
45,000
50,000
50,000
53,000
53,000
56,000
59,000
62,000
62,000
66,000
66,000
66,000
66,000
69,000
69,000
73,000
73,000
78,000
78,000
78,000
78,000
78,000
82,000
82,000
82,000
82,000
87,000
87,000
87,000
87,000
87,000
91,000
91,000
91,000
91,000

di
mm
5,800
5,900
6,000
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,200
7,300
7,500
7,600
7,700
7,800
7,900
8,000
8,100
8,200
8,500
8,600
8,700
8,800
8,900
9,000
9,100
9,200
9,400
9,500
9,800
9,900
10,000
10,200
10,800
11,000
11,500
12,000
12,500

inch

11
mm
139,000
139,000
139,000
148,000
148,000
148,000
148,000
148,000
148,000
148,000
156,000
156,000
156,000
156,000
156,000
156,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
184,000
184,000
184,000
184,000
195,000
195,000
195,000
205,000
205,000

12
mm
91,000
91,000
91,000
97,000
97,000
97,000
97,000
97,000
97,000
97,000
102,000
102,000
102,000
102,000
102,000
102,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
121,000
121,000
121,000
121,000
128,000
128,000
128,000
134,000
134,000

115
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172

12,700 205,000 134,000 15,000 220,000 144,000
13,000 205,000 134,000 15,500 227,000 149,000
13,500 214,000 140,000 16,000 227,000 149,000
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Amin. de I’'dme > @ 14,500 e afflitage a dépouille conique ® pour les percages profonds
matieres dures et friables e laitons, alliages de magnésium e bronze, bronze phosphoreux e ardoise, mica, pertinax

SS9 5
Il
I
di bl 12 di 1 12
mm mm mm mm mm mm

0,600 35,000 15,000 4,700 126,000 82,000
0,700 42,000 21,000 4,800 132,000 87,000
0,750 42,000 21,000 4,900 132,000 87,000
0,800 46,000 25,000 5,000 132,000 87,000
0,900 51,000 29,000 5,200 132,000 87,000
1,000 56,000 33,000 5,300 132,000 87,000
1,050 56,000 33,000 5,400 139,000 91,000
1,100 60,000 37,000 5,500 139,000 91,000
1,150 60,000 37,000 5,700 139,000 91,000
1,200 65,000 41,000 5,800 139,000 91,000
1,300 65,000 41,000 5,900 139,000 91,000
1,500 70,000 45,000 6,000 139,000 91,000
1,600 76,000 50,000 6,200 148,000 97,000
1,700 76,000 50,000 6,300 148,000 97,000
1,750 80,000 53,000 6,500 148,000 97,000
1,800 80,000 53,000 6,600 148,000 97,000
1,850 80,000 53,000 6,700 148,000 97,000
2,000 85,000 56,000 6,800 156,000 102,000
2,050 85,000 56,000 6,900 156,000 102,000
2,200 90,000 59,000 7,000 156,000 102,000
2,300 90,000 59,000 7,200 156,000 102,000
2,500 95,000 62,000 7,500 156,000 102,000
2,600 95,000 62,000 8,000 165,000 109,000
2,700 100,000 66,000 8,200 165,000 109,000
2,900 100,000 66,000 8,250 165,000 109,000
3,000 100,000 66,000 8,800 175,000 115,000
3,100 106,000 69,000 9,000 175,000 115,000
3,150 106,000 69,000 9,250 175,000 115,000
3,200 106,000 69,000 9,500 175,000 115,000
3,250 106,000 69,000 10,000 184,000 121,000
3,300 106,000 69,000 11,250 195,000 128,000
3,400 112,000 73,000 14,000 214,000 140,000
3,500 112,000 73,000 14,500 220,000 144,000
3,600 112,000 73,000 15,000 220,000 144,000
3,900 119,000 78,000

4,000 119,000 78,000

4,100 119,000 78,000

4,200 119,000 78,000

4,300 126,000 82,000

4,400 126,000 82,000

4,500 126,000 82,000

4,600 126,000 82,000
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Amin. de I'dme > @ 14,250 e affitage a dépouille conique ® pour les percages profonds

matiéres tendres et a copeaux longs e aluminium/alliages d’aluminium a copeaux longs e zinc, cuivre de 1ére fusion, Alpax, électrode
e thermoplastiques, bois

SS9 5
Il
I
di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
0,500 32,000 12,000 3,500 112,000 73,000
0,600 35,000 15,000 3,600 112,000 73,000
0,700 42,000 21,000 3,650 112,000 73,000
0,800 46,000 25,000 3,700 112,000 73,000
0,900 51,000 29,000 3,750 112,000 73,000
0,950 51,000 29,000 3,800 119,000 78,000
1,000 56,000 33,000 3,900 119,000 78,000
1,050 56,000 33,000 4,000 119,000 78,000
1,100 60,000 37,000 4,100 119,000 78,000
1,200 65,000 41,000 4,150 119,000 78,000
1,250 65,000 41,000 4,200 119,000 78,000
1,300 65,000 41,000 4,250 119,000 78,000
1,350 70,000 45,000 4,300 126,000 82,000
1,500 70,000 45,000 4,400 126,000 82,000
1,600 76,000 50,000 4,500 126,000 82,000
1,780 80,000 53,000 4,600 126,000 82,000
1,800 80,000 53,000 4,700 126,000 82,000
1,850 80,000 53,000 4,800 132,000 87,000
1,900 80,000 53,000 4,900 132,000 87,000
1,950 85,000 56,000 5,000 132,000 87,000
2,000 85,000 56,000 5,100 132,000 87,000
2,050 85,000 56,000 5,200 132,000 87,000
2,100 85,000 56,000 5,250 132,000 87,000
2,150 90,000 59,000 5,300 132,000 87,000
2,200 90,000 59,000 5,400 139,000 91,000
2,300 90,000 59,000 5,500 139,000 91,000
2,500 95,000 62,000 5,600 139,000 91,000
2,550 95,000 62,000 5,700 139,000 91,000
2,700 100,000 66,000 5,800 139,000 91,000
2,800 100,000 66,000 6,000 139,000 91,000
2,850 100,000 66,000 6,100 148,000 97,000
2,900 100,000 66,000 6,200 148,000 97,000
2,950 100,000 66,000 6,300 148,000 97,000
3,000 100,000 66,000 6,400 148,000 97,000
3,050 106,000 69,000 6,500 148,000 97,000
3,100 106,000 69,000 6,600 148,000 97,000
3,200 106,000 69,000 6,700 148,000 97,000
3,250 106,000 69,000 6,750 17/64 156,000 102,000
3,300 106,000 69,000 6,800 156,000 102,000
3,350 106,000 69,000 6,900 156,000 102,000
3,400 112,000 73,000 7,000 156,000 102,000
3,450 112,000 73,000 7,100 156,000 102,000
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7,200 156,000 102,000 9,700 184,000 121,000
7,300 156,000 102,000 9,750 184,000 121,000
7,400 156,000 102,000 9,800 184,000 121,000
7,750 165,000 109,000 11,000 195,000 128,000
7,800 165,000 109,000 11,300 195,000 128,000

109,000

8,300 165,000 109,000 14,250 220,000 144,000
8,400 165,000 109,000 14,500 220,000 144,000
165,000 109,000 227,000 149,000

8,900 175,000 115,000
9,000 175,000 115,000
175,000 115,000
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Amin. de I’'dme > @ 1,000 e aff(itage a dépouille conique ® goujures larges ® en cas de mauvaise évacuation des copeaux
fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

SS9 5
Il
I
di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
0,900 51,000 29,000 4,300 126,000 82,000
1,000 56,000 33,000 4,400 126,000 82,000
1,100 60,000 37,000 4,500 126,000 82,000
1,200 65,000 41,000 4,600 126,000 82,000
1,300 65,000 41,000 4,700 126,000 82,000
1,400 70,000 45,000 4,750 126,000 82,000
1,500 70,000 45,000 4,800 132,000 87,000
1,600 76,000 50,000 4,900 132,000 87,000
1,700 76,000 50,000 5,000 132,000 87,000
1,800 80,000 53,000 5,100 132,000 87,000
1,900 80,000 53,000 5,200 132,000 87,000
2,000 85,000 56,000 5,400 139,000 91,000
2,100 85,000 56,000 5,500 139,000 91,000
2,200 90,000 59,000 5,600 139,000 91,000
2,300 90,000 59,000 5,700 139,000 91,000
2,400 95,000 62,000 5,800 139,000 91,000
2,500 95,000 62,000 5,900 139,000 91,000
2,600 95,000 62,000 6,000 139,000 91,000
2,650 95,000 62,000 6,100 148,000 97,000
2,700 100,000 66,000 6,200 148,000 97,000
2,750 100,000 66,000 6,300 148,000 97,000
2,800 100,000 66,000 6,500 148,000 97,000
2,850 100,000 66,000 6,600 148,000 97,000
2,900 100,000 66,000 6,700 148,000 97,000
2,950 100,000 66,000 6,800 156,000 102,000
3,000 100,000 66,000 6,900 156,000 102,000
3,100 106,000 69,000 7,000 156,000 102,000
3,170 1/8 106,000 69,000 7,100 156,000 102,000
3,200 106,000 69,000 7,200 156,000 102,000
3,250 106,000 69,000 7,300 156,000 102,000
3,300 106,000 69,000 7,400 156,000 102,000
3,400 112,000 73,000 7,500 156,000 102,000
3,500 112,000 73,000 7,600 165,000 109,000
3,600 112,000 73,000 7,700 165,000 109,000
3,700 112,000 73,000 7,800 165,000 109,000
3,750 112,000 73,000 7,900 165,000 109,000
3,800 119,000 78,000 8,000 165,000 109,000
3,900 119,000 78,000 8,100 165,000 109,000
4,000 119,000 78,000 8,200 165,000 109,000
4,100 119,000 78,000 8,300 165,000 109,000
4,200 119,000 78,000 8,400 165,000 109,000
4,250 119,000 78,000 8,500 165,000 109,000
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8,600 175,000 115,000 11,000 195,000 128,000
8,700 175,000 115,000 11,200 195,000 128,000
8,800 175,000 115,000 11,250 195,000 128,000
9,200 175,000 115,000 12,200 205,000 134,000
9,300 175,000 115,000 12,500 205,000 134,000

115,000

205,000 134,000

9,800 184,000 121,000
9,900 184,000 121,000
184,000 121,000
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Amin. de I’'dme > @ 1,000 e aff(itage a dépouille conique ® goujures larges ® en cas de mauvaise évacuation des copeaux
fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

N° d’article 84506
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Amin. de I’'dme = @ 1,000 e afftage a dépouille conique ® goujures larges ® en cas de mauvaise évacuation des copeaux
fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

340 ‘
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l2
l1
d1 bl 12 di 1 12
mm mm mm mm mm mm
1,000 56,000 33,000 4,000 119,000 78,000
1,100 60,000 37,000 4,100 119,000 78,000
1,200 65,000 41,000 4,200 119,000 78,000
1,300 65,000 41,000 4,300 126,000 82,000
1,400 70,000 45,000 4,400 126,000 82,000
1,500 70,000 45,000 4,500 126,000 82,000
1,600 76,000 50,000 4,600 126,000 82,000
1,700 76,000 50,000 4,700 126,000 82,000
1,800 80,000 53,000 4,800 132,000 87,000
1,900 80,000 53,000 4,900 132,000 87,000
2,000 85,000 56,000 5,000 132,000 87,000
2,100 85,000 56,000 5,100 132,000 87,000
2,200 90,000 59,000 5,200 132,000 87,000
2,300 90,000 59,000 5,300 132,000 87,000
2,400 95,000 62,000 5,400 139,000 91,000
2,500 95,000 62,000 5,500 139,000 91,000
2,600 95,000 62,000 5,600 139,000 91,000
2,700 100,000 66,000 5,700 139,000 91,000
2,800 100,000 66,000 5,800 139,000 91,000
2,900 100,000 66,000 5,900 139,000 91,000
3,000 100,000 66,000 6,000 139,000 91,000
3,100 106,000 69,000 6,100 148,000 97,000
3,200 106,000 69,000 6,200 148,000 97,000
3,300 106,000 69,000 6,300 148,000 97,000
3,400 112,000 73,000 6,400 148,000 97,000
3,500 112,000 73,000 6,500 148,000 97,000
3,600 112,000 73,000 6,600 148,000 97,000
3,700 112,000 73,000 6,700 148,000 97,000
3,800 119,000 78,000 6,800 156,000 102,000
3,900 119,000 78,000 6,900 156,000 102,000
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7,000
7,200
7,300

7,800
7,900
8,000

156,000
156,000
156,000

165,000
165,000
165,000

102,000
102,000
102,000

109,000
109,000
109,000

8,500
8,700
9,000

11,500
12,000
12,700

165,000
175,000
175,000

195,000
205,000
205,000

109,000
115,000
115,000

128,000
134,000
134,000
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Amin. de I’'dme > @ 2,400 e aff(itage a dépouille conique ® goujures particulierement volumineuses

matiéres tendres et & copeaux longs ® jusqu’a 500 N/mm? e aciers de décolletage, doux ¢ aluminium/alliages d’aluminium a copeaux
longs e zinc, cuivre de 1ére fusion, Alpax, électrode ¢ zamak, thermoplastiques, bois

SS9 5
Il
I

di I

mm inch mm

1,000 56,000
1,400 70,000
1,500 70,000
2,000 85,000
2,100 85,000
2,200 90,000
2,300 90,000
2,400 95,000
2,500 95,000
2,700 100,000
2,800 100,000
2,900 100,000
3,000 100,000
3,100 106,000
3,200 106,000
3,250 106,000
3,300 106,000
3,400 112,000
3,500 112,000
3,600 112,000
3,700 112,000
3,800 119,000
3,900 119,000
4,000 119,000
4,100 119,000
4,200 119,000
4,300 126,000
4,400 126,000
4,500 126,000
4,600 126,000
4,700 126,000
4,800 132,000
4,900 132,000
5,000 132,000
5,100 132,000
5,200 132,000
5,400 139,000
5,500 139,000
5,600 139,000
5,700 139,000
5,800 139,000
5,900 139,000

124

12
mm
33,000
45,000
45,000
56,000
56,000
59,000
59,000
62,000
62,000
66,000
66,000
66,000
66,000
69,000
69,000
69,000
69,000
73,000
73,000
73,000
73,000
78,000
78,000
78,000
78,000
78,000
82,000
82,000
82,000
82,000
82,000
87,000
87,000
87,000
87,000
87,000
91,000
91,000
91,000
91,000
91,000
91,000

di
mm
6,000
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7,200
7,300
7,500
7,600
7,700
7,800
7,900
8,000
8,100
8,200
8,400
8,500
8,600
8,700
8,800
8,900
9,000
9,100
9,200
9,300
9,400
9,500
9,600
9,700
9,800
10,000
10,100
10,500
10,700
10,800

inch

B s

11
mm
139,000
148,000
148,000
148,000
148,000
148,000
148,000
148,000
156,000
156,000
156,000
156,000
156,000
156,000
156,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
184,000
184,000
184,000
184,000
184,000
184,000
195,000
195,000

12
mm
91,000
97,000
97,000
97,000
97,000
97,000
97,000
97,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
121,000
121,000
121,000
121,000
121,000
121,000
128,000
128,000
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11,200 195,000 128,000 12,400 205,000 134,000
11,500 195,000 128,000 12,500 205,000 134,000
11,800 195,000 128,000 12,800 205,000 134,000
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Amin. de I’'dme > @ 1,000 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

aciers, alliés ou non alliés, et fontes > 800 N/mm? e aciers & outils, travail a froid et & chaud e aciers a roulement e aciers hautement alliés
e aciers de cémentation et d’amélioration

SS9 5
Il
I
di bl 12 di 1 12
mm mm mm mm mm mm

0,500 32,000 12,000 6,500 148,000 97,000
0,600 35,000 15,000 6,600 148,000 97,000
0,700 42,000 21,000 6,700 148,000 97,000
0,800 46,000 25,000 6,800 156,000 102,000
0,900 51,000 29,000 6,900 156,000 102,000
1,000 56,000 33,000 7,000 156,000 102,000
1,100 60,000 37,000 7,200 156,000 102,000
1,200 65,000 41,000 7,300 156,000 102,000
1,400 70,000 45,000 7,400 156,000 102,000
1,500 70,000 45,000 7,600 165,000 109,000
1,900 80,000 53,000 7,700 165,000 109,000
2,000 85,000 56,000 7,800 165,000 109,000
2,200 90,000 59,000 7,900 165,000 109,000
2,500 95,000 62,000 8,000 165,000 109,000
3,000 100,000 66,000 8,300 165,000 109,000
3,100 106,000 69,000 8,400 165,000 109,000
3,200 106,000 69,000 8,600 175,000 115,000
3,300 106,000 69,000 8,700 175,000 115,000
3,400 112,000 73,000 8,800 175,000 115,000
3,500 112,000 73,000 8,900 175,000 115,000
3,900 119,000 78,000 9,000 175,000 115,000
4,000 119,000 78,000 9,100 175,000 115,000
4,100 119,000 78,000 9,200 175,000 115,000
4,200 119,000 78,000 9,300 175,000 115,000
4,300 126,000 82,000 9,400 175,000 115,000
4,400 126,000 82,000 9,500 175,000 115,000
4,500 126,000 82,000 9,600 184,000 121,000
4,600 126,000 82,000 9,700 184,000 121,000
4,700 126,000 82,000 9,900 184,000 121,000
4,800 132,000 87,000 10,000 184,000 121,000
4,900 132,000 87,000 10,500 184,000 121,000
5,000 132,000 87,000 10,800 195,000 128,000
5,100 132,000 87,000 11,000 195,000 128,000
5,300 132,000 87,000 11,200 195,000 128,000
5,500 139,000 91,000 12,000 205,000 134,000
5,600 139,000 91,000 12,500 205,000 134,000
5,700 139,000 91,000

5,800 139,000 91,000

5,900 139,000 91,000

6,000 139,000 91,000

6,300 148,000 97,000

6,400 148,000 97,000
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Forets hélicoidaux longs
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Amin. de I’'dme > @ 1,100 e aff(tage a dépouille conique e acier rapide au Co e goujures larges ® meilleure résistance a I'usure ® en cas

de mauvaise évacuation des copeaux

aciers, alliés ou non alliés, et fontes > 800 N/mm? e aciers a outils, travail & froid et & chaud e aciers & roulement e aciers hautement alliés
e aciers de cémentation et d’amélioration

]
Il
l1
di I
mm inch mm
1,000 56,000
1,100 60,000
1,200 65,000
1,250 65,000
1,300 65,000
1,400 70,000
1,500 70,000
1,600 76,000
1,700 76,000
1,800 80,000
1,900 80,000
2,000 85,000
2,100 85,000
2,200 90,000
2,300 90,000
2,400 95,000
2,440 95,000
2,500 95,000
2,600 95,000
2,700 100,000
2,800 100,000
2,900 100,000
3,000 100,000
3,050 106,000
3,100 106,000
3,200 106,000
3,300 106,000
3,400 112,000
3,500 112,000
3,600 112,000
3,700 112,000
3,800 119,000
3,900 119,000
4,000 119,000
4,050 119,000
4,100 119,000
4,200 119,000
4,300 126,000
4,400 126,000
4,500 126,000
4,600 126,000
4,700 126,000

12
mm
33,000
37,000
41,000
41,000
41,000
45,000
45,000
50,000
50,000
53,000
53,000
56,000
56,000
59,000
59,000
62,000
62,000
62,000
62,000
66,000
66,000
66,000
66,000
69,000
69,000
69,000
69,000
73,000
73,000
73,000
73,000
78,000
78,000
78,000
78,000
78,000
78,000
82,000
82,000
82,000
82,000
82,000

di
mm
4,760
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,150
6,200
6,250
6,300
6,350
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7,200
7,300
7,400
7,500
7,600
7,700
7,800
7,900
8,000
8,100
8,200
8,300
8,400
8,500

inch
3/16

1/4

11
mm
132,000
132,000
132,000
132,000
132,000
132,000
132,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
148,000
148,000
148,000
148,000
148,000
148,000
148,000
148,000
148,000
148,000
156,000
156,000
156,000
156,000
156,000
156,000
156,000
156,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000

12
mm
87,000
87,000
87,000
87,000
87,000
87,000
87,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
97,000
97,000
97,000
97,000
97,000
97,000
97,000
97,000
97,000
97,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
109,000
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8,600 175,000 115,000 10,800 195,000 128,000
8,700 175,000 115,000 10,900 195,000 128,000
8,800 175,000 115,000 11,000 195,000 128,000
9,200 175,000 115,000 12,000 205,000 134,000
9,300 175,000 115,000 12,500 205,000 134,000

115,000

205,000 134,000

9,800 184,000 121,000
9,900 184,000 121,000
184,000 121,000
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Amin. de I’'dme > @ 1,400 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

titane et ses alliages ® aciers austénit., inox., inaltérables aux acides, réfractaires e aciers > 900 N/mm?, & copeaux courts e aciers &
roulement e Hastelloy, Inconel, Nimonic

N° d’article 81362
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Amin. de I’'dme = @ 1,000 e affitage a dépouille conique e acier rapide au Co ¢ meilleure résistance a l'usure

titane et ses alliages ® aciers austénit., inox., inaltérables aux acides, réfractaires e aciers > 900 N/mm?, & copeaux courts e aciers a
roulement e Hastelloy, Inconel, Nimonic

340 ‘
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l2
l1
d1 bl 12 di 1 12
mm mm mm mm mm mm
1,000 56,000 33,000 4,000 119,000 78,000
1,100 60,000 37,000 4,100 119,000 78,000
1,200 65,000 41,000 4,200 119,000 78,000
1,300 65,000 41,000 4,300 126,000 82,000
1,400 70,000 45,000 4,400 126,000 82,000
1,500 70,000 45,000 4,500 126,000 82,000
1,600 76,000 50,000 4,600 126,000 82,000
1,700 76,000 50,000 4,700 126,000 82,000
1,800 80,000 53,000 4,800 132,000 87,000
1,900 80,000 53,000 4,900 132,000 87,000
2,000 85,000 56,000 5,000 132,000 87,000
2,100 85,000 56,000 5,100 132,000 87,000
2,200 90,000 59,000 5,200 132,000 87,000
2,300 90,000 59,000 5,300 132,000 87,000
2,400 95,000 62,000 5,400 139,000 91,000
2,500 95,000 62,000 5,500 139,000 91,000
2,600 95,000 62,000 5,600 139,000 91,000
2,700 100,000 66,000 5,700 139,000 91,000
2,800 100,000 66,000 5,800 139,000 91,000
2,900 100,000 66,000 5,900 139,000 91,000
3,000 100,000 66,000 6,000 139,000 91,000
3,100 106,000 69,000 6,100 148,000 97,000
3,200 106,000 69,000 6,200 148,000 97,000
3,300 106,000 69,000 6,300 148,000 97,000
3,400 112,000 73,000 6,400 148,000 97,000
3,500 112,000 73,000 6,500 148,000 97,000
3,600 112,000 73,000 6,600 148,000 97,000
3,700 112,000 73,000 6,700 148,000 97,000
3,800 119,000 78,000 6,800 156,000 102,000
3,900 119,000 78,000 6,900 156,000 102,000
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7,000 156,000 102,000 8,500 165,000 109,000
7,100 156,000 102,000 8,700 175,000 115,000
7,300 156,000 102,000 9,000 175,000 115,000
7,700 165,000 109,000 11,000 195,000 128,000
7,800 165,000 109,000 11,500 195,000 128,000
8,000 165,000 109,000 12,000 205,000 134,000
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N° d’article 84814
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Amin. de I’'dme > @ 1,000 e aff(tage en pente e acier rapide au Co e faible effort d’avance nécessaire ¢ faible effort de couple nécessaire
e meilleure résistance a l'usure e pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers & roulement ® métaux non ferreux e fontes
e aciers inoxydables e matériaux synthétiques

N° d’article 84812
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Amin. de I’'dme = @ 1,000 e aff(tage en pente e acier rapide au Co e faible effort de couple nécessaire e faible effort d’avance nécessaire
e meilleure résistance a l'usure ¢ pour applications universelles

aciers alliés ou non alliés < 800 N/mm? e aciers & outils, travail a froid ou & chaud e aciers & roulement ® métaux non ferreux e fontes
e matériaux synthétiques e aciers inoxydables
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l2
l1
d1 bl 12 di 1 12
mm mm mm mm mm mm
1,000 56,000 33,000 4,000 119,000 78,000
1,100 60,000 37,000 4,100 119,000 78,000
1,200 65,000 41,000 4,200 119,000 78,000
1,300 65,000 41,000 4,300 126,000 82,000
1,400 70,000 45,000 4,400 126,000 82,000
1,500 70,000 45,000 4,500 126,000 82,000
1,600 76,000 50,000 4,600 126,000 82,000
1,700 76,000 50,000 4,700 126,000 82,000
1,800 80,000 53,000 4,800 132,000 87,000
1,900 80,000 53,000 4,900 132,000 87,000
2,000 85,000 56,000 5,000 132,000 87,000
2,100 85,000 56,000 5,100 132,000 87,000
2,200 90,000 59,000 5,200 132,000 87,000
2,300 90,000 59,000 5,300 132,000 87,000
2,400 95,000 62,000 5,400 139,000 91,000
2,500 95,000 62,000 5,500 139,000 91,000
2,600 95,000 62,000 5,600 139,000 91,000
2,700 100,000 66,000 5,700 139,000 91,000
2,800 100,000 66,000 5,800 139,000 91,000
2,900 100,000 66,000 5,900 139,000 91,000
3,000 100,000 66,000 6,000 139,000 91,000
3,100 106,000 69,000 6,100 148,000 97,000
3,200 106,000 69,000 6,200 148,000 97,000
3,300 106,000 69,000 6,300 148,000 97,000
3,400 112,000 73,000 6,400 148,000 97,000
3,500 112,000 73,000 6,500 148,000 97,000
3,600 112,000 73,000 6,600 148,000 97,000
3,700 112,000 73,000 6,700 148,000 97,000
3,800 119,000 78,000 6,800 156,000 102,000
3,900 119,000 78,000 6,900 156,000 102,000
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7,000 156,000 102,000 9,500 175,000 115,000
7,100 156,000 102,000 9,600 184,000 121,000
7,200 156,000 102,000 9,700 184,000 121,000
7,600 165,000 109,000 10,100 184,000 121,000
7,700 165,000 109,000 10,200 184,000 121,000

8,200 165,000 109,000 11,500 195,000 128,000
8,300 165,000 109,000 12,000 205,000 134,000
165,000 109,000 205,000 134,000

8,800 175,000 115,000
9,000 175,000 115,000
175,000 115,000
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affitage en pente e aréte de coupe principale rectiligne
matiéres synthétiques renforcées de fibres de verre e thermodurcissables abrasifs avec effet abrasif sur arétes de coupe et listels

SN NN S

Il

I

0,500 38,000 8,500 1,300 38,000 17,000
0,600 38,000 9,500 1,400 38,000 17,000
0,650 38,000 10,500 1,450 38,000 17,000
0,850 38,000 14,500
0,900 38,000 14,500
1,000 38,000 17,000
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Amin. de I’'dme > @ 2,400 e aff(tage a dépouille conique ® pour les pergages tres profonds
acier, fonte aciérée (alliée / non alliée) e fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

SS9 5
Il
I
di bl 12 di 1 12

mm mm mm mm mm mm
1,600 115,000 75,000 6,400 215,000 150,000
1,800 120,000 80,000 6,500 215,000 150,000
1,900 120,000 80,000 6,600 215,000 150,000
2,000 125,000 85,000 6,700 215,000 150,000
2,200 135,000 90,000 6,800 225,000 155,000
2,300 135,000 90,000 7,000 225,000 155,000
2,400 140,000 95,000 7,100 225,000 155,000
2,500 140,000 95,000 7,500 225,000 155,000
2,700 150,000 100,000 7,600 240,000 165,000
2,800 150,000 100,000 7,700 240,000 165,000
2,900 150,000 100,000 7,800 240,000 165,000
3,000 150,000 100,000 7,900 240,000 165,000
3,100 155,000 105,000 8,000 240,000 165,000
3,200 155,000 105,000 8,100 240,000 165,000
3,250 155,000 105,000 8,200 240,000 165,000
3,300 155,000 105,000 8,500 240,000 165,000
3,400 165,000 115,000 8,600 250,000 175,000
3,500 165,000 115,000 8,800 250,000 175,000
3,700 165,000 115,000 9,000 250,000 175,000
3,800 175,000 120,000 9,400 250,000 175,000
3,900 175,000 120,000 9,500 250,000 175,000
4,000 175,000 120,000 9,700 265,000 185,000
4,100 175,000 120,000 10,000 265,000 185,000
4,200 175,000 120,000 10,200 265,000 185,000
4,300 185,000 125,000 10,500 265,000 185,000
4,500 185,000 125,000 11,000 280,000 195,000
4,600 185,000 125,000 11,500 280,000 195,000
4,700 185,000 125,000 11,800 280,000 195,000
4,800 195,000 135,000 12,000 295,000 205,000
4,900 195,000 135,000 12,500 295,000 205,000
5,000 195,000 135,000 13,000 295,000 205,000
5,100 195,000 135,000

5,200 195,000 135,000

5,300 195,000 135,000

5,400 205,000 140,000

5,500 205,000 140,000

5,700 205,000 140,000

5,800 205,000 140,000

5,900 205,000 140,000

6,000 205,000 140,000

6,200 215,000 150,000

6,300 215,000 150,000
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N° d’article 81440

Forets hélicoidaux extra-longs, série 1

HARTNER

Y

>0
2,36

Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds

‘FN

~15xD

1869

h8

130°

G

BC

J

>_<

e en cas de mauvaise évacuation des copeaux
fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

SS9 5
Il
l1

di I

mm inch mm

2,000 125,000
2,200 135,000
2,300 135,000
2,400 140,000
2,500 140,000
2,600 140,000
2,700 150,000
2,850 150,000
2,900 150,000
2,950 150,000
3,000 150,000
3,100 155,000
3,170 1/8 155,000
3,200 155,000
3,300 155,000
3,400 165,000
3,500 165,000
3,600 165,000
3,700 165,000
3,750 165,000
3,800 175,000
3,900 175,000
4,000 175,000
4,200 175,000
4,500 185,000
4,600 185,000
4,700 185,000
4,800 195,000
5,000 195,000
5,100 195,000
5,200 195,000
5,300 195,000
5,400 205,000
5,500 205,000
5,600 205,000
5,700 205,000
5,800 205,000
5,900 205,000
6,000 205,000
6,200 215,000
6,300 215,000
6,400 215,000

12
mm
85,000
90,000
90,000
95,000
95,000
95,000
100,000
100,000
100,000
100,000
100,000
105,000
105,000
105,000
105,000
115,000
115,000
115,000
115,000
115,000
120,000
120,000
120,000
120,000
125,000
125,000
125,000
135,000
135,000
135,000
135,000
135,000
140,000
140,000
140,000
140,000
140,000
140,000
140,000
150,000
150,000
150,000

di
mm
6,500
6,600
6,800
7,000
7,100
7,300
7,500
7,800
7,900
8,000
8,100
8,200
8,400
8,500
8,800
9,000
9,200
9,300
9,400
9,500
9,600
9,700
9,800
9,900
10,000
10,200
10,500
11,000
11,500
11,750
11,800
12,000
12,500
12,700
13,000

inch

172

B s
[ ) e o

11
mm
215,000
215,000
225,000
225,000
225,000
225,000
225,000
240,000
240,000
240,000
240,000
240,000
240,000
240,000
250,000
250,000
250,000
250,000
250,000
250,000
265,000
265,000
265,000
265,000
265,000
265,000
265,000
280,000
280,000
280,000
280,000
295,000
295,000
295,000
295,000

12
mm
150,000
150,000
155,000
155,000
155,000
155,000
155,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
175,000
175,000
175,000
175,000
175,000
175,000
185,000
185,000
185,000
185,000
185,000
185,000
185,000
195,000
195,000
195,000
195,000
205,000
205,000
205,000
205,000
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Forets hélicoidaux extra-longs, série 1

N° d’article 84425

B s
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Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

SN H S
Il
I
di bl 12 di 1 12

mm mm mm mm mm mm

2,000 125,000 85,000 5,500 205,000 140,000
2,100 125,000 85,000 5,800 205,000 140,000
2,500 140,000 95,000 6,000 205,000 140,000
3,000 150,000 100,000 6,500 215,000 150,000
3,200 155,000 105,000 6,600 215,000 150,000
3,500 165,000 115,000 7,000 225,000 155,000
4,000 175,000 120,000 7,500 225,000 155,000
4,200 175,000 120,000 8,000 240,000 165,000
4,500 185,000 125,000 9,000 250,000 175,000
4,600 185,000 125,000 10,000 265,000 185,000
5,000 195,000 135,000 11,000 280,000 195,000
5,100 195,000 135,000 12,000 295,000 205,000

136



v
HARTNER

Forets hélicoidaux extra-longs, série 1
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Amin. de I’'dme > @ 2,500 e aff(itage a dépouille conique ® pour les pergages tres profonds

matiéres tendres et & copeaux longs < 500 N/mm? e aciers de décolletage, doux e aluminium/alliages d’aluminium a copeaux longs
e zinc, cuivre de 1ére fusion, Alpax, électrode e zamak, thermoplastiques, bois

N NN

Il

dy

2,000 125,000 85,000 7,000 225,000 155,000
2,500 140,000 95,000 9,500 250,000 175,000
2,600 140,000 95,000

4,000 175,000 120,000
5,000 195,000 135,000
5,500 205,000 140,000
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Forets hélicoidaux extra-longs, série 1

N° d’article 81441
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Amin. de I’'dme > @ 3,000 e affitage a dépouille conique e acier rapide au Co e goujures larges ® meilleure résistance a 'usure ® pour les
percages tres profonds

® en cas de mauvaise évacuation des copeaux

aciers, alliés ou non alliés, et fontes > 800 N/mm? e aciers & outils, travail a froid et & chaud e aciers & roulement e aciers hautement alliés
e aciers de cémentation et d’amélioration

NN D B
Il
I

di I 12 di1 bl 12

mm inch mm mm mm inch mm mm
3,000 150,000 100,000 8,000 240,000 165,000
3,500 165,000 115,000 8,200 240,000 165,000
4,000 175,000 120,000 8,500 240,000 165,000
4,300 185,000 125,000 9,000 250,000 175,000
4,500 185,000 125,000 9,500 250,000 175,000
4,760 3/16 195,000 135,000 10,000 265,000 185,000
5,000 195,000 135,000
5,400 205,000 140,000
5,500 205,000 140,000
6,000 205,000 140,000
6,500 215,000 150,000
7,000 225,000 155,000
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Forets hélicoidaux extra-longs, série 2

DIN N2
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Amin. de I’'dme > @ 3,000 e aff(tage a dépouille conique ® pour les pergages tres profonds
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

N NN

Il

dy

3,000 190,000 130,000 320,000 220,000
3,170 200,000 135,000 9 500 320,000 220,000
3,300 200,000 135,000 10,000 340,000 235,000
4,500 235,000 160,000 12,000 375,000 260,000
4,800 245,000 170,000
5,000 245,000 170,000

6,000 260,000 180,000
6,500 275,000 190,000
6,800 290,000 200,000
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Forets hélicoidaux extra-longs, série 2

N° d’article 81540

B s
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Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

NN D B
Il
I
di I 12 di1 bl 12
mm inch mm mm mm inch mm mm

2,000 160,000 110,000 8,200 305,000 210,000
2,500 180,000 120,000 8,500 305,000 210,000
2,800 190,000 130,000 9,000 320,000 220,000
3,000 190,000 130,000 9,500 320,000 220,000
3,200 200,000 135,000 9,800 340,000 235,000
3,300 200,000 135,000 10,000 340,000 235,000
3,500 210,000 145,000 10,200 340,000 235,000
4,000 220,000 150,000 10,500 340,000 235,000
4,100 220,000 150,000 10,720 27/64 365,000 250,000
4,200 220,000 150,000 11,000 365,000 250,000
4,500 235,000 160,000 11,500 365,000 250,000
5,000 245,000 170,000 12,000 375,000 260,000
5,500 260,000 180,000 12,500 375,000 260,000
6,000 260,000 180,000 12,700 1/2 375,000 260,000
6,500 275,000 190,000 13,000 375,000 260,000
7,000 290,000 200,000

7,500 290,000 200,000

8,000 305,000 210,000
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Forets hélicoidaux extra-longs, série 2

N° d’article 84426

S
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. (T || FN | L20xD | 1gg0 Hs% ‘ h8 H@ WQ} ‘><‘

Amin. de I’'dme > @ 3,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

===—9 =
Il
I

di bl 12 di 1 12

mm mm mm mm mm mm
3,000 190,000 130,000 6,800 290,000 200,000
4,000 220,000 150,000 7,000 290,000 200,000
4,200 220,000 150,000 8,000 305,000 210,000
4,500 235,000 160,000 8,500 305,000 210,000
5,000 245,000 170,000
6,000 260,000 180,000
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Forets hélicoidaux extra-longs, série 2

N° d’article 81541
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Amin. de I’'dme > @ 3,000 e affitage a dépouille conique e acier rapide au Co e meilleure résistance a I'usure ® goujures larges ® pour les
percages tres profonds

® en cas de mauvaise évacuation des copeaux

aciers, alliés ou non alliés, et fontes > 800 N/mm? e aciers & outils, travail a froid et & chaud e aciers & roulement e aciers hautement alliés
e aciers de cémentation et d’amélioration

NN D B
Il
I

di I 12 di1 bl 12

mm inch mm mm mm inch mm mm
3,000 190,000 130,000 7,500 290,000 200,000
3,170 1/8 200,000 135,000 8,000 305,000 210,000
3,200 200,000 135,000 8,500 305,000 210,000
3,500 210,000 145,000 9,000 320,000 220,000
4,000 220,000 150,000 10,000 340,000 235,000
4,200 220,000 150,000
5,000 245,000 170,000
6,000 260,000 180,000
6,200 275,000 190,000
6,350 1/4 275,000 190,000
6,500 275,000 190,000
7,000 290,000 200,000
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Forets hélicoidaux extra-longs, série 3
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Amin. de I’'dme > & 4,000 e aff(tage a dépouille conique ® pour les pergages tres profonds
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

SN NN S

Il

l1

4,000 280,000 190,000 10,000 430,000 295,000
5,000 315,000 210,000 10,500 430,000 295,000
5,500 330,000 225,000 11,000 455,000 310,000
7,000 370,000 250,000
7,500 370,000 250,000
7,800 390,000 265,000
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Forets hélicoidaux extra-longs, série 3

N° d’article 81640

B s
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Amin. de I’'dme > @ 3,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

NN D B
Il
I
di I 12 di1 bl 12
mm inch mm mm mm inch mm mm
3,000 240,000 160,000 8,200 390,000 265,000
3,170 1/8 250,000 170,000 8,500 390,000 265,000
3,300 250,000 170,000 9,000 410,000 280,000
3,500 265,000 180,000 9,500 410,000 280,000
3,700 265,000 180,000 9,520 3/8 430,000 295,000
4,000 280,000 190,000 10,000 430,000 295,000
4,200 280,000 190,000 10,500 430,000 295,000
4,500 295,000 200,000 11,000 455,000 310,000
5,000 315,000 210,000 11,500 455,000 310,000
5,100 315,000 210,000 12,000 480,000 330,000
5,500 330,000 225,000 12,500 480,000 330,000
6,000 330,000 225,000 13,000 480,000 330,000
6,350 1/4 350,000 235,000
6,500 350,000 235,000
6,800 370,000 250,000
7,000 370,000 250,000
7,500 370,000 250,000
8,000 390,000 265,000
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Forets hélicoidaux extra-longs
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Amin. de I’'dme > @ 6,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds

e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

N NN

el

Il

6,000
8,000
10,000

500,000
500,000
600,000

400,000
400,000
500,000

l1
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Forets hélicoidaux extra-longs
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Amin. de I’'dme > @ 8,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds

e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

N NN

el

Il

146

8,000
10,000
11,000

750,000
750,000
750,000

650,000
650,000
650,000

l1
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Forets hélicoidaux extra-longs
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Amin. de I’'dme > @ 10,000 e afflitage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

SN NN S
2
l1
10,000 1000,000 850,000
12,000 1000,000 850,000
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Forets de chaudronnerie

N° d’article 81810

[ ) o ° O
>0
| [CEEE S G
Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® pour trous coniques e avec tenon suiv. DIN 1809
1:50 5
/ |
5
Is
Io
Iy
di d2 1 12 15 di d2 bl 12 15
mm mm mm mm mm mm mm mm mm mm
2,000 3,150 86,000 52,000 48,000 8,000 10,000 207,000 157,000 145,000
2,500 3,150 86,000 52,000 48,000 10,000 12,500 245,000 190,000 175,000
3,000 4,000 100,000 63,000 58,000 12,000 16,000 290,000 228,000 228,500
4,000 5,000 112,000 74,000 68,000
5,000 6,300 122,000 81,000 73,000
6,000 8,000 160,000 114,000 105,000
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Forets spéciaux avec arétes de coupe CW

M
o

CSREME IS

Amin. de I’'dme > @ 3,100 e aff(tage en pente ¢ a plaquette(s) cw rapportée(s) ® avec tenon suiv. DIN 1809
matiéres synthétiques renforcées de fibres de verre e thermodurcissables abrasifs avec effet abrasif sur arétes de coupe et listels

o
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Forets spéciaux avec arétes de coupe CW

N° d’article 89301

B s
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Amin. de I’'dme > @ 2,600 e aff(itage en pente ¢ a plaquette(s) cw rapportée(s) ® avec tenon suiv. DIN 1809

bande d’acier a ressorts ® fontes dures > 300 HB ® molybdéne pur ® bronzes tenaces et durs

_—— X
o
1
di 1 12 di bl 12
mm mm mm mm mm mm

2,600 50,000 20,000 7,700 80,000 40,000
3,000 50,000 20,000 7,800 80,000 40,000
3,100 56,000 25,000 8,000 80,000 40,000
3,200 56,000 25,000 8,200 90,000 50,000
3,300 56,000 25,000 8,400 90,000 50,000
3,500 56,000 25,000 8,500 90,000 50,000
3,700 56,000 25,000 8,600 90,000 50,000
3,800 56,000 25,000 8,800 90,000 50,000
3,900 56,000 25,000 9,000 90,000 50,000
4,000 56,000 25,000 9,500 90,000 50,000
4,100 63,000 28,000 9,600 100,000 56,000
4,200 63,000 28,000 9,700 100,000 56,000
4,300 63,000 28,000 9,800 100,000 56,000
4,400 63,000 28,000 10,000 100,000 56,000
4,500 63,000 28,000 10,200 100,000 56,000
4,800 63,000 28,000 10,500 100,000 56,000
4,900 63,000 28,000 11,000 100,000 56,000
5,000 63,000 28,000 11,500 112,000 63,000
5,100 71,000 32,000 12,000 112,000 63,000
5,200 71,000 32,000 12,500 112,000 63,000
5,300 71,000 32,000 13,000 112,000 63,000
5,400 71,000 32,000 13,500 125,000 71,000
5,500 71,000 32,000 14,000 125,000 71,000
5,800 71,000 32,000 14,500 125,000 71,000
6,000 71,000 32,000 15,000 125,000 71,000
6,200 71,000 32,000 15,500 140,000 80,000
6,300 71,000 32,000 16,000 140,000 80,000
6,400 71,000 32,000 16,500 140,000 80,000
6,500 71,000 32,000 17,000 140,000 80,000
6,700 80,000 40,000 17,500 160,000 90,000
6,800 80,000 40,000 18,000 160,000 90,000
7,000 80,000 40,000 18,500 160,000 90,000
7,100 80,000 40,000 19,000 160,000 90,000
7,200 80,000 40,000 19,500 160,000 90,000
7,400 80,000 40,000 20,000 160,000 90,000
7,500 80,000 40,000

150



N° d’article 86010

Forets aléseurs, queue cylindrique
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affGtage a dépouille conique e particulieérement rigide e avec tenon suiv. DIN 1809 e pour les percages préalablement coulés, percés ou
estampés e précision d'alignement corrigée ® erreur de circularité corrigée e état de surface du percage amélioré ¢ @ d’entrée < que le @
du pergage a aléser ® respecter le @ minimum de I'avant-percage

d4

2
l4
di do I
mm inch mm mm
3,800 2,8 96,000
4,000 2,8 96,000
4,750 3,2 102,000
4,800 815 108,000
4,900 815 108,000
5,000 815 108,000
5,800 4,2 116,000
6,000 4,2 116,000
6,200 4,2 124,000
6,400 4,2 124,000
6,800 4,9 133,000
7,500 4,9 133,000
7,700 5,6 142,000
7,800 5,6 142,000
7,850 5,6 142,000
8,000 5,6 142,000
8,050 5,6 142,000
8,200 5,6 142,000
8,300 5,6 142,000
8,600 6,3 151,000
9,400 6,3 151,000
9,600 7,0 162,000
9,800 7,0 162,000
10,000 7,0 162,000

12
mm
64,000
64,000
69,000
74,000
74,000
74,000
80,000
80,000
86,000
86,000
93,000
93,000
100,000
100,000
100,000
100,000
100,000
100,000
100,000
107,000
107,000
116,000
116,000
116,000

di

10,200
10,500
10,600
11,000
11,300
11,750
12,000
12,700
12,750
13,000
13,500
18,750
14,000
14,750
15,000

inch

do
mm
7,0
7,0
7,0
7,7
7,7
8,4
8,4
9,1
9,1
9,1
9,8
9,8
9,8
10,5
10,5

1
mm
162,000
162,000
162,000
173,000
173,000
184,000
184,000
184,000
184,000
184,000
194,000
194,000
194,000
202,000
202,000

12
mm
116,000
116,000
116,000
125,000
125,000
134,000
134,000
134,000
134,000
134,000
142,000
142,000
142,000
147,000
147,000
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Precision Cutting Tools

FORETS A QUEUE
CONE MORSE

Forets & queue
cone morse

HSS, HSS-E, CW
polis et revétus



v
HARTNER

I M II S H Nome  Tpe  Malltrede g, Sensde C‘E}:ﬁniit Profon- 1/ Progr.
Forets hélicoidaux
L s o )
(] e O DIN 345 N - @) a droite CM ~5xD 3,000 - 70,000 82010 158
I e e =

° DIN 345 W - O a droite CM ~5xD 6,800 - 30,500 82030 157

-, — -
(] e O DIN 345 N - ©) a droite CM ~5xD 5,500 - 30,000 84460 160
e = =
e O e O DIN 345 N - . a droite CM ~5xD 5,000 - 50,000 82011 161
B | ==SeSesets
o e o o DIN 345 IS _ O a droite CM ~5xD 11,500 - 32,000 82012 162
| =SSOSR
o e O DIN 345 FN _ (A a droite CM ~5xD 14,200 - 28,000 84660 163
O s e
e O e O DIN 345 N - Q) a droite CcM ~5xD 8,000 - 31,000 84859 164
Forets hélicoidaux courts
e
e o o o e O Normeusine \Y - @) a droite CM ~3xD 10,000 - 38,000 82971 166
W =<Se S
o e o o Norme usine IS - O a droite CM ~3xD 10,000 - 29,000 82972 165
Forets NC
— =2
e O e e O Norme usine N _ . a droite CM 12,000 - 25,000 82191 167
L )
e O e e O Norme usine N - @) a droite CM 12,000 - 25,000 82192 167

154



Y

HARTNER

Matiere de
I M II S H Norme Type coupe Surface

Forets hélicoidaux longs

F

o - B o DIN 341 N_O

Forets hélicoidaux extra-longs, série 1

°
°
o

l

e o o o o o0 DIN1ST0 FN _ €02

Forets hélicoidaux extra-longs, série 2

0 e o DIN 1870 N - @)

e SO OSESESSESES S

DIN 1870 FN _ &2

Forets hélicoidaux extra-longs

= = S

: ]

E

[ ) [ )
[ ) [ )
[ ] [ ]
Z =z
o o
: :
3 3
(0] [0
C c
[Z8 [Z8
> >
(0] [0}
m m
pz4 pz4
O (
:

Norme usine FN - O

Sens de
coupe

a droite

a droite

a droite

a droite

a droite

a droite

a droite

a droite

a droite

a droite

a droite

Forme
d’atta-
chement

CM

CM

CM

CM

CM

CM

CM

CM

CM

CM

CM

Profon-

s d1/mm

~10xD 4,000 - 50,000

~10xD 5,000 - 30,000

~15xD 8,500 - 33,000

~15xD 8,000 - 30,000

~15xD 10,000 - 17,000

~20xD 8,500 - 49,000

~20xD 8,000 - 30,000

>20xD 8,000 - 20,000

>20xD 14,000 - 38,000

>20xD 14,000 - 18,000

>20xD 15,000 - 18,000

82210

82211

82310

82340

82341

82410

82440

82466

82467

82468

82469

Progr.,
page

168

169

170

171

172

173

174

175

176

177

178

155



v
HARTNER

Matiere de Sens de
I M II S H Norme Type coupe Surface coupe

Forets hélicoidaux a trous d‘huile, longs

?

e o e e O Norme usine N _ @) a droite

1

o e o Norme usine FN _ @) a droite
e e o o e O Normeusine FN _ @) a droite

Forets hélicoidaux a trous d‘huile, extra longs

|
|

e e e o O Normeusine FN _ @) a droite

Forets spéciaux avec arétes de coupe CW

@

(e}
[e]

o DIN 8041 N _ O & droite

Forets aléseurs, queue CM

e o e O DIN 343 N - @) a droite
e o e e O DIN 343 N _ @) a droite

Forets de chaudronnerie

DIN 1898 N _ @) a droite

[ ]
(e}
[ ]
e}

)]

6

Forme
d’atta-
chement

CM

CM

CM

CM

CM

CM

CM

CM

Profon-
deur

~10xD

~10xD

~10xD

~15xD

10,000 - 40,000

10,000 - 20,000

15,000 - 32,500

14,000 - 29,000

8,500 - 40,000

8,600 - 40,000

12,000 - 22,000

5,000 - 20,000

82521

82535

82525

82515

89302

86110

86111

82810

Progr.,
page

180

179

181

182

183

184

185

186



N° d’article 82030

B 8555+

Y

HARTNER

Forets hélicoidaux

Bow

~5xD|| 345

o | ][® e

Amin. de I’'dme > @ 15,000 e afflitage a dépouille conique
matiéres tendres et a copeaux longs e aluminium/alliages d’aluminium a copeaux longs e zinc, cuivre de 1ére fusion, Alpax, électrode

| T ESS SS N o

s :
I
di S bl

mm mm
6,800 MK-1 150,000
9,000 MK-1 162,000
9,500 MK-1 162,000
10,000 MK-1 168,000
10,200 MK-1 168,000
12,000 MK-1 182,000

mm
69,000
81,000
81,000
87,000
87,000

101,000

di
mm
15,000
19,000
24,300
30,500

MK-2
MK-2
MK-3
MK-3

B s
[ )

11
mm
212,000
233,000
281,000
301,000

12
mm
114,000
135,000
160,000
180,000

157



N° d’article 82010

e s

HARTNER

Forets hélicoidaux

Y

o

N

~5xD

345

S | e[| [ |y

Amin. de I’'dme > @ 14,100 e afflitage a dépouille conique

B s

acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

‘ ITESS SS S0 3
s :
I
di S I
mm inch mm
3,000 MK-1 114,000
3,300 MK-1 117,000
3,600 MK-1 120,000
3,750 MK-1 120,000
4,000 MK-1 124,000
4,100 MK-1 124,000
4,200 MK-1 124,000
4,250 MK-1 124,000
4,500 MK-1 128,000
4,900 MK-1 133,000
5,000 MK-1 133,000
5,200 MK-1 133,000
5,500 MK-1 138,000
5,700 MK-1 138,000
6,000 MK-1 138,000
6,200 MK-1 144,000
6,500 MK-1 144,000
6,600 MK-1 144,000
6,700 MK-1 144,000
6,750 17/64 MK-1 150,000
6,800 MK-1 150,000
7,000 MK-1 150,000
7,250 MK-1 150,000
7,500 MK-1 150,000
7,800 MK-1 156,000
7,900 MK-1 156,000
8,000 MK-1 156,000
8,100 MK-1 156,000
8,200 MK-1 156,000
8,400 MK-1 156,000
8,500 MK-1 156,000
8,700 MK-1 162,000
8,750 MK-1 162,000
8,800 MK-1 162,000
9,000 MK-1 162,000
9,200 MK-1 162,000
9,500 MK-1 162,000
9,700 MK-1 168,000
9,750 MK-1 168,000
9,800 MK-1 168,000
10,000 MK-1 168,000
10,100 MK-1 168,000

158

12
mm
33,000
36,000
39,000
39,000
43,000
43,000
43,000
43,000
47,000
52,000
52,000
52,000
57,000
57,000
57,000
63,000
63,000
63,000
63,000
69,000
69,000
69,000
69,000
69,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
81,000
81,000
81,000
81,000
81,000
81,000
87,000
87,000
87,000
87,000
87,000

di
mm
10,200
10,250
10,300
10,500
10,600
10,700
10,750
10,800
11,000
11,100
11,200
11,250
11,500
11,750
11,800
12,000
12,100
12,200
12,250
12,500
12,750
12,800
13,000
13,200
13,250
13,490
13,500
13,750
13,800
14,000
14,100
14,200
14,250
14,300
14,500
14,600
14,750
15,000
15,200
15,250
15,500
15,750

inch

17/32

MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-1
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2

11
mm
168,000
168,000
168,000
168,000
168,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
189,000
189,000
189,000
189,000
189,000
189,000
212,000
212,000
212,000
212,000
212,000
212,000
212,000
212,000
218,000
218,000
218,000
218,000

12
mm
87,000
87,000
87,000
87,000
87,000
94,000
94,000
94,000
94,000
94,000
94,000
94,000
94,000
94,000
94,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000
108,000
108,000
108,000
108,000
108,000
108,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
120,000
120,000
120,000
120,000



d1
mm
15,800
16,000
16,100
16,200
16,250
16,500
16,750
17,000
17,250
17,500
17,750
18,000
18,200
18,250
18,500
18,750
19,000
19,250
19,500
19,700
19,750
20,000
20,100
20,200
20,250
20,400
20,500
20,750
21,000
21,250
21,500
21,750
22,000
22,100
22,200
22,250
22,500
22,750
23,000
23,250
23,500
23,750
24,000
24,250
24,500
24,750
25,000
25,200
25,250
25,400
25,500
25,750
25,800
26,000
26,250
26,500
27,000
27,250
27,500
27,750
28,000
28,250
28,500
28,750
29,000
29,250

inch

63/64

11/64

MK-3

11
mm
218,000
218,000
223,000
223,000
223,000
223,000
223,000
223,000
228,000
228,000
228,000
228,000
233,000
233,000
233,000
233,000
233,000
238,000
238,000
238,000
238,000
238,000
243,000
243,000
243,000
243,000
243,000
243,000
243,000
248,000
248,000
248,000
248,000
248,000
248,000
248,000
253,000
253,000
253,000
276,000
276,000
281,000
281,000
281,000
281,000
281,000
281,000
286,000
286,000
286,000
286,000
286,000
286,000
286,000
286,000
286,000
291,000
291,000
291,000
291,000
291,000
296,000
296,000
296,000
296,000
296,000

HARTNER

Forets hélicoidaux

12
mm
120,000
120,000
125,000
125,000
125,000
125,000
125,000
125,000
130,000
130,000
130,000
130,000
135,000
135,000
135,000
135,000
135,000
140,000
140,000
140,000
140,000
140,000
145,000
145,000
145,000
145,000
145,000
145,000
145,000
150,000
150,000
150,000
150,000
150,000
150,000
150,000
155,000
155,000
155,000
155,000
155,000
160,000
160,000
160,000
160,000
160,000
160,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
165,000
170,000
170,000
170,000
170,000
170,000
175,000
175,000
175,000
175,000
175,000

Y

di
mm
29,500
29,750
30,000
30,250
30,500
30,600
30,750
31,000
31,250
31,500
31,750
32,000
32,500
33,000
33,500
34,000
34,500
35,000
35,500
36,000
36,500
37,000
37,500
38,000
38,500
39,000
39,500
40,000
40,500
41,000
41,500
42,000
42,500
43,000
43,500
44,000
44,500
45,000
45,500
46,000
46,500
47,000
47,500
48,000
48,500
49,000
49,500
50,000
50,500
50,800
51,000
52,000
53,000
54,000
55,000
56,000
56,500
57,000
58,000
59,000
60,000
63,000
65,000
70,000

inch

11/4

133/64

MK-5
MK-5
MK-5
MK-5
MK-5
MK-5
MK-5
MK-5
MK-5
MK-5
MK-5
MK-5
MK-5

11
mm
296,000
296,000
296,000
301,000
301,000
301,000
301,000
301,000
301,000
301,000
306,000
334,000
334,000
334,000
334,000
339,000
339,000
339,000
339,000
344,000
344,000
344,000
344,000
349,000
349,000
349,000
349,000
349,000
354,000
354,000
354,000
354,000
354,000
359,000
359,000
359,000
359,000
359,000
364,000
364,000
364,000
364,000
364,000
369,000
369,000
369,000
369,000
369,000
374,000
374,000
412,000
412,000
412,000
417,000
417,000
417,000
422,000
422,000
422,000
422,000
422,000
427,000
432,000
437,000

12
mm
175,000
175,000
175,000
180,000
180,000
180,000
180,000
180,000
180,000
180,000
185,000
185,000
185,000
185,000
185,000
190,000
190,000
190,000
190,000
195,000
195,000
195,000
195,000
200,000
200,000
200,000
200,000
200,000
205,000
205,000
205,000
205,000
205,000
210,000
210,000
210,000
210,000
210,000
215,000
215,000
215,000
215,000
215,000
220,000
220,000
220,000
220,000
220,000
225,000
225,000
225,000
225,000
225,000
230,000
230,000
230,000
235,000
235,000
235,000
235,000
235,000
240,000
245,000
250,000

159



N° d’article 84460

S S S

HARTNER

Forets hélicoidaux

Y

@

N

~5xD

345

S | e[| [ |y

Amin. de I’'dme > @ 5,500 e aff(tage a dépouille conique

B s

acier, fonte aciérée (alliée / non alliée) » fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

‘ SS SS N0 3
s :
I
di S I
mm inch mm
5,500 MK-1 138,000
6,000 MK-1 138,000
6,800 MK-1 150,000
8,000 MK-1 156,000
8,200 MK-1 156,000
8,500 MK-1 156,000
8,800 MK-1 162,000
9,000 MK-1 162,000
9,200 MK-1 162,000
9,500 MK-1 162,000
9,800 MK-1 168,000
10,000 MK-1 168,000
10,200 MK-1 168,000
10,250 MK-1 168,000
10,500 MK-1 168,000
10,750 MK-1 175,000
11,000 MK-1 175,000
11,250 MK-1 175,000
11,500 MK-1 175,000
11,750 MK-1 175,000
12,000 MK-1 182,000
12,250 MK-1 182,000
12,500 MK-1 182,000
12,750 MK-1 182,000
12,800 MK-1 182,000
13,000 MK-1 182,000
13,250 MK-1 189,000
13,500 MK-1 189,000
13,750 MK-1 189,000
14,000 MK-1 189,000
14,200 MK-2 212,000
14,250 MK-2 212,000
14,500 MK-2 212,000
14,750 MK-2 212,000
15,000 MK-2 212,000
15,250 MK-2 218,000

160

12
mm
57,000
57,000
69,000
75,000
75,000
75,000
81,000
81,000
81,000
81,000
87,000
87,000
87,000
87,000
87,000
94,000
94,000
94,000
94,000
94,000
101,000
101,000
101,000
101,000
101,000
101,000
108,000
108,000
108,000
108,000
114,000
114,000
114,000
114,000
114,000
120,000

di
mm
15,500
16,000
16,250
16,500
16,750
17,000
17,250
17,500
18,000
18,500
19,000
19,500
20,000
20,400
20,500
20,750
21,000
21,250
21,750
22,000
22,500
23,000
24,000
24,500
25,000
25,500
26,000
26,500
27,000
28,000
28,500
29,000
29,500
30,000

inch

63/64

MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3

11
mm
218,000
218,000
223,000
223,000
223,000
223,000
228,000
228,000
228,000
233,000
233,000
238,000
238,000
243,000
243,000
243,000
243,000
248,000
248,000
248,000
253,000
253,000
281,000
281,000
281,000
286,000
286,000
286,000
291,000
291,000
296,000
296,000
296,000
296,000

12
mm
120,000
120,000
125,000
125,000
125,000
125,000
130,000
130,000
130,000
135,000
135,000
140,000
140,000
145,000
145,000
145,000
145,000
150,000
150,000
150,000
155,000
155,000
160,000
160,000
160,000
165,000
165,000
165,000
170,000
170,000
175,000
175,000
175,000
175,000



N° d’article 82011

L e

HARTNER

Forets hélicoidaux

Y

o

~5xD

345

S | e[| [ |y

Amin. de I’'dme > @ 5,000 e aff(tage a dépouille conique e acier rapide au Co ® meilleure résistance a l'usure

aciers, alliés ou non alliés, et fontes > 800 N/mm? e aciers a outils, travail a froid et & chaud e aciers & roulement e aciers hautement alliés

e aciers de cémentation et d’amélioration

‘ ITESS SS S0 3
s :
I
di S I
mm inch mm
5,000 MK-1 133,000
6,000 MK-1 138,000
7,000 MK-1 150,000
7,500 MK-1 150,000
8,000 MK-1 156,000
8,500 MK-1 156,000
9,000 MK-1 162,000
9,500 MK-1 162,000
10,000 MK-1 168,000
10,250 MK-1 168,000
10,500 MK-1 168,000
11,000 MK-1 175,000
11,200 MK-1 175,000
11,500 MK-1 175,000
12,000 MK-1 182,000
12,200 MK-1 182,000
12,250 MK-1 182,000
12,500 MK-1 182,000
12,750 MK-1 182,000
13,000 MK-1 182,000
13,500 MK-1 189,000
13,800 MK-1 189,000
14,000 MK-1 189,000
14,200 MK-2 212,000
14,290 9/16 MK-2 212,000
14,500 MK-2 212,000
14,750 MK-2 212,000
15,000 MK-2 212,000
15,250 MK-2 218,000
15,500 MK-2 218,000
15,750 MK-2 218,000
16,000 MK-2 218,000
16,250 MK-2 223,000
16,500 MK-2 223,000
16,750 MK-2 223,000
17,000 MK-2 223,000
17,250 MK-2 228,000
17,460 11/16 MK-2 228,000
17,500 MK-2 228,000
17,750 MK-2 228,000
18,000 MK-2 228,000
18,200 MK-2 233,000

12
mm
52,000
57,000
69,000
69,000
75,000
75,000
81,000
81,000
87,000
87,000
87,000
94,000
94,000
94,000
101,000
101,000
101,000
101,000
101,000
101,000
108,000
108,000
108,000
114,000
114,000
114,000
114,000
114,000
120,000
120,000
120,000
120,000
125,000
125,000
125,000
125,000
130,000
130,000
130,000
130,000
130,000
135,000

di
mm
18,500
19,000
19,050
19,500
20,000
20,250
20,500
20,750
21,000
21,500
22,000
22,500
23,000
23,500
24,000
24,500
25,000
25,250
25,500
26,000
26,500
27,000
27,500
28,000
28,500
28,570
29,000
29,500
30,000
31,000
31,500
32,000
33,000
34,000
35,000
36,000
38,000
40,000
50,000

inch

3/4

63/64

11/8

MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4

11
mm
233,000
233,000
238,000
238,000
238,000
243,000
243,000
243,000
243,000
248,000
248,000
253,000
253,000
276,000
281,000
281,000
281,000
286,000
286,000
286,000
286,000
291,000
291,000
291,000
296,000
296,000
296,000
296,000
296,000
301,000
301,000
334,000
334,000
339,000
339,000
344,000
349,000
349,000
369,000

12
mm
135,000
135,000
140,000
140,000
140,000
145,000
145,000
145,000
145,000
150,000
150,000
155,000
155,000
155,000
160,000
160,000
160,000
165,000
165,000
165,000
165,000
170,000
170,000
170,000
175,000
175,000
175,000
175,000
175,000
180,000
180,000
185,000
185,000
190,000
190,000
195,000
200,000
200,000
220,000

161



v
HARTNER

Forets hélicoidaux

. (O] 18 ||~5xD|| 548 U ‘ h8 H@ ‘UMK =
130°

Forets INOX e aff(itage a dépouille conique ® acier rapide au Co ¢ meilleure résistance a I'usure
aciers austénit., inox., inaltérablesaux acides, réfractaires (V2A et V4A)

11,500 MK-1 175,000 94,000 23,000 MK-2 253,000 155,000
12,000 MK-1 182,000 101,000 26,000 MK-3 286,000 165,000
14,000 MK-1 189,000 108,000 27,500 MK-3 291,000 170,000
16,500 MK-2 223,000 125,000 31,500 MK-3 301,000 180,000
17,000 MK-2 223,000 125,000 32,000 MK-4 334,000 185,000
17,250 MK-2 228,000 130,000

19,500 MK-2 238,000 140,000
20,000 MK-2 238,000 140,000
20,500 MK-2 243,000 145,000
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Forets hélicoidaux

N° d’article 84660
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Amin. de I’'dme > @ 14,200 e afflitage a dépouille conique ® goujures larges ® acier rapide au Co e résistance a |'usure, améliorée e parfait
pour les profondeurs > 3xD

aciers, alliés ou non alliés, et fontes > 1000 N/mm? e aciers & outils, travail a froid et & chaud e aciers a roulement  aciers hautement
alliés e aciers de cémentation et d’amélioration

| T ESS SS N o
s :
I
di S bl 12 di S 1 12

mm mm mm mm mm mm
14,200 MK-2 212,000 114,000
14,500 MK-2 212,000 114,000
19,000 MK-2 233,000 135,000
19,500 MK-2 238,000 140,000
24,500 MK-3 281,000 160,000
28,000 MK-3 291,000 170,000
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B @ o] 2] G [ o [ [ <

Amin. de I’'dme > @ 8,000 ¢ aff(itage a dépouille conique e acier rapide au Co e résistance a l'usure, améliorée

aciers, alliés ou non alliés, et fontes > 800 N/mm? e aciers a outils, travail & froid et & chaud e aciers & roulement e aciers hautement alliés
e aciers de cémentation et d’amélioration

8,000 MK-1 156,000 75,000
14,000 MK-1 189,000 108,000
23,000 MK-2 253,000 155,000
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Forets hélicoidaux courts

. O] 18 ||-3xp @ %3% ‘ h8 H@ ‘UMK 2

Forets INOX e aff(itage a dépouille conique ® acier rapide au Co ¢ meilleure résistance a I'usure
aciers austénit., inox., inaltérablesaux acides, réfractaires (V2A et V4A)

d1

10,000 MK-1 138,000 57,000 21,500 MK-3 219,000 98,000
10,500 MK-1 138,000 57,000 29,000 MK-4 263,000 114,000
10,800 MK-1 142,000 61,000
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Forets hélicoidaux courts
N° d’article 82971
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Amin. de I’'dme > @ 10,000 e afflitage a dépouille conique e acier rapide au Co ® meilleure résistance a I'usure
mat. difficiles a usiner e aciers inoxydables, inaltérables aux acides e aciers a ressorts, aciers austénitiques

\ LSS SS SN0 5
s :
I

di S bl 12 di S 1 12

mm mm mm mm mm mm
10,000 MK-1 138,000 57,000 18,500 MK-2 186,000 88,000
10,200 MK-1 138,000 57,000 19,000 MK-2 186,000 88,000
10,500 MK-1 138,000 57,000 20,000 MK-3 212,000 91,000
11,000 MK-1 142,000 61,000 21,000 MK-3 216,000 95,000
11,500 MK-1 142,000 61,000 21,500 MK-3 219,000 98,000
11,800 MK-1 142,000 61,000 22,000 MK-3 219,000 98,000
12,000 MK-1 147,000 66,000 23,000 MK-3 222,000 101,000
12,500 MK-1 147,000 66,000 24,000 MK-3 225,000 104,000
13,000 MK-1 147,000 66,000 25,000 MK-3 225,000 104,000
13,500 MK-2 168,000 70,000 26,000 MK-4 256,000 107,000
14,000 MK-2 168,000 70,000 26,500 MK-4 256,000 107,000
14,500 MK-2 172,000 74,000 27,000 MK-4 259,000 110,000
15,000 MK-2 172,000 74,000 28,000 MK-4 259,000 110,000
15,500 MK-2 176,000 78,000 29,000 MK-4 263,000 114,000
16,000 MK-2 176,000 78,000 38,000 MK-5 317,000 130,000
17,000 MK-2 179,000 81,000
17,500 MK-2 183,000 85,000
18,000 MK-2 183,000 85,000
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N° d’article 82192

Bovm\y

affGtage a dépouille conique ® seulement prévu pour amorcer un percage
e particulierement rigide

N° d’article 82191

L———
. O ‘ N ‘WN‘ %2% hé ‘@HUMK Dy

affGtage a dépouille conique  seulement prévu pour amorcer un percage
e particulierement rigide

-c‘)_ |-
| )
\
MK l2
l4
di S I 12 di
mm inch mm mm mm
12,000 MK-1 122,000 30,000
16,000 MK-2 148,000 37,500
20,000 MK-2 148,000 45,000
25,000 MK-3 171,000 58,000

inch

mm

mm
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Forets hélicoidaux longs
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Amin. de I’'dme > @ 14,500 e afflitage a dépouille conique ® pour le percage avec canons de pergage

B s

acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté, maillechort, graphite

‘ SS SS N0 3
s :
I
di S I
mm inch mm
4,000 MK-1 145,000
4,200 MK-1 145,000
5,000 MK-1 155,000
5,200 MK-1 155,000
5,500 MK-1 161,000
5,800 MK-1 161,000
6,000 MK-1 161,000
6,800 MK-1 174,000
7,000 MK-1 174,000
7,800 MK-1 181,000
8,000 MK-1 181,000
8,200 MK-1 181,000
8,500 MK-1 181,000
9,000 MK-1 188,000
9,900 MK-1 197,000
10,000 MK-1 197,000
10,200 MK-1 197,000
10,500 MK-1 197,000
11,000 MK-1 206,000
11,500 MK-1 206,000
11,800 MK-1 206,000
12,000 MK-1 215,000
12,500 MK-1 215,000
13,000 MK-1 215,000
13,500 MK-1 223,000
13,750 MK-1 223,000
14,000 MK-1 223,000
14,500 MK-2 245,000
15,000 MK-2 245,000
15,500 MK-2 251,000
15,750 MK-2 251,000
16,000 MK-2 251,000
16,400 MK-2 257,000
16,500 MK-2 257,000
17,000 MK-2 257,000
17,500 MK-2 263,000
18,000 MK-2 263,000
18,750 MK-2 269,000
19,000 MK-2 269,000
19,500 MK-2 275,000
20,000 MK-2 275,000
20,500 MK-2 282,000
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12
mm
64,000
64,000
74,000
74,000
80,000
80,000
80,000
93,000
93,000
100,000
100,000
100,000
100,000
107,000
116,000
116,000
116,000
116,000
125,000
125,000
125,000
134,000
134,000
134,000
142,000
142,000
142,000
147,000
147,000
153,000
153,000
153,000
159,000
159,000
159,000
165,000
165,000
171,000
171,000
177,000
177,000
184,000

di
mm
21,000
21,400
21,500
22,000
22,500
23,000
23,250
24,000
24,500
25,000
25,500
26,000
26,500
27,000
27,500
28,000
29,000
29,500
30,000
31,000
32,000
33,000
34,000
35,000
36,000
38,000
39,000
39,500
40,000
41,000
42,000
44,000
45,000
48,000
49,000
50,000

inch

63/64

MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4

11
mm
282,000
289,000
289,000
289,000
296,000
296,000
319,000
327,000
327,000
327,000
335,000
335,000
335,000
343,000
343,000
343,000
351,000
351,000
351,000
360,000
397,000
397,000
406,000
406,000
416,000
426,000
426,000
426,000
426,000
436,000
436,000
447,000
447,000
470,000
470,000
470,000

12
mm
184,000
191,000
191,000
191,000
198,000
198,000
198,000
206,000
206,000
206,000
214,000
214,000
214,000
222,000
222,000
222,000
230,000
230,000
230,000
239,000
248,000
248,000
257,000
257,000
267,000
277,000
277,000
277,000
277,000
287,000
287,000
298,000
298,000
321,000
321,000
321,000



N° d’article 82211

HARTNER

Y

Forets hélicoidaux longs
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34

Amin. de I’'dme > @ 5,000 e aff(tage a dépouille conique e acier rapide au Co e meilleure résistance a I'usure ® pour le percage avec

canons de pergage

5 [ ][® e

B s
e O e e O

aciers, alliés ou non alliés, et fontes > 800 N/mm? e aciers & outils, travail & froid et & chaud e aciers a roulement e aciers hautement alliés

e aciers de cémentation et d’amélioration

‘ ITESS SS S0 3
s :
I
di S I
mm inch mm
5,000 MK-1 155,000
6,800 MK-1 174,000
8,500 MK-1 181,000
10,000 MK-1 197,000
10,200 MK-1 197,000
11,500 MK-1 206,000
12,000 MK-1 215,000
13,000 MK-1 215,000
14,000 MK-1 223,000
14,500 MK-2 245,000
16,000 MK-2 251,000
17,500 MK-2 263,000

12
mm
74,000
93,000
100,000
116,000
116,000
125,000
134,000
134,000
142,000
147,000
153,000
165,000

di

18,000
20,000
22,500
23,000
25,000
30,000

inch

63/64

MK-2
MK-2
MK-2
MK-2
MK-3
MK-3

1
mm
263,000
275,000
296,000
296,000
327,000
351,000

12
mm
165,000
177,000
198,000
198,000
206,000
230,000
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Forets hélicoidaux extra-longs, série 1

N° d’article 82310

B s
[ ) ® O

B0+ sl @ [ 8

Amin. de I’'dme > @ 8,500 e aff(itage a dépouille conique ® pour les pergages tres profonds
acier, fonte aciérée (alliée / non alliée) ® fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

\ LSS SS SN0 5
s :
I
di S bl 12 di S 1 12

mm mm mm mm mm mm
8,500 MK-1 265,000 165,000 18,500 MK-2 370,000 245,000
9,000 MK-1 275,000 175,000 20,000 MK-2 385,000 260,000
9,500 MK-1 275,000 175,000 21,000 MK-2 385,000 260,000
10,000 MK-1 285,000 185,000 22,500 MK-2 405,000 270,000
10,200 MK-1 285,000 185,000 23,500 MK-3 425,000 270,000
11,000 MK-1 300,000 195,000 24,000 MK-3 440,000 290,000
11,800 MK-1 300,000 195,000 24,500 MK-3 440,000 290,000
12,500 MK-1 310,000 205,000 25,000 MK-3 440,000 290,000
13,000 MK-1 310,000 205,000 26,000 MK-3 440,000 290,000
14,000 MK-1 325,000 220,000 26,500 MK-3 440,000 290,000
14,500 MK-2 340,000 220,000 30,000 MK-3 460,000 305,000
15,000 MK-2 340,000 220,000 30,500 MK-3 480,000 320,000
15,750 MK-2 355,000 230,000 33,000 MK-4 505,000 320,000
15,800 MK-2 355,000 230,000
16,000 MK-2 355,000 230,000
16,250 MK-2 355,000 230,000
17,750 MK-2 370,000 245,000
18,000 MK-2 370,000 245,000
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Forets hélicoidaux extra-longs, série 1

N° d’article 82340
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Amin. de I’'dme > @ 8,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

‘ ITESS SS S0 3
s :
I
di S I
mm inch mm
8,000 MK-1 265,000
8,500 MK-1 265,000
8,700 MK-1 275,000
9,000 MK-1 275,000
10,000 MK-1 285,000
10,500 MK-1 285,000
11,000 MK-1 300,000
11,500 MK-1 300,000
12,000 MK-1 310,000
12,500 MK-1 310,000
13,000 MK-1 310,000
13,500 MK-1 325,000
14,000 MK-1 325,000
14,500 MK-2 340,000
15,000 MK-2 340,000
15,500 MK-2 355,000
16,000 MK-2 355,000
16,500 MK-2 355,000

12

mm
165,000
165,000
175,000
175,000
185,000
185,000
195,000
195,000
205,000
205,000
205,000
220,000
220,000
220,000
220,000
230,000
230,000
230,000

di
mm
17,000
17,500
18,000
19,000
19,500
20,000
20,500
21,000
22,000
23,000
24,000
25,000
26,000
28,000
29,000
30,000

inch

63/64

MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-2
MK-3
MK-3
MK-3
MK-3
MK-3
MK-3

11
mm
355,000
370,000
370,000
370,000
385,000
385,000
385,000
385,000
405,000
405,000
440,000
440,000
440,000
460,000
460,000
460,000

12
mm
230,000
245,000
245,000
245,000
260,000
260,000
260,000
260,000
270,000
270,000
290,000
290,000
290,000
305,000
305,000
305,000
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N° d’article 82341
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Amin. de I’'dme > @ 10,000 e afflitage a dépouille conique e goujures larges ® meilleure résistance a l'usure e acier rapide au Co ® pour
les percages tres profonds
® en cas de mauvaise évacuation des copeaux

aciers et fontes aciérées a haute résistance ® fontes grises, fontes malléables, fontes a graphite sphéroidal

‘ T ~So S SO 3|
5 o
I

di S]

mm mm
10,000 MK-1 285,000
14,000 MK-1 325,000
15,000 MK-2 340,000
16,500 MK-2 355,000
17,000 MK-2 355,000
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12

mm

185,000
220,000
220,000
230,000
230,000

di S 1 12
mm mm mm

H

(e]
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Forets hélicoidaux extra-longs, série 2

N° d’article 82410

B s
[ ) ® O

B0+ sl @ [0

Amin. de I’'dme > @ 8,500 e aff(itage a dépouille conique ® pour les pergages tres profonds

acier, fonte aciérée (alliée / non alliée) » fontes grises, fontes malléables, fontes a graphite sphéroidal e fer fritté et graphite

‘ ITESS SS S0 3
s :
I
di S I 12 di S 11 12
mm inch mm mm mm inch mm mm
8,500 MK-1 330,000 210,000 16,000 MK-2 445,000 295,000
9,000 MK-1 345,000 220,000 18,000 MK-2 465,000 310,000
9,500 MK-1 345,000 220,000 19,000 MK-2 465,000 310,000
10,000 MK-1 360,000 235,000 20,000 MK-2 490,000 325,000
10,500 MK-1 360,000 235,000 21,000 MK-2 490,000 325,000
11,000 MK-1 375,000 250,000 21,500 MK-2 515,000 345,000
13,000 MK-1 395,000 260,000 22,000 MK-2 515,000 345,000
13,500 MK-1 410,000 275,000 23,000 MK-2 515,000 345,000
14,000 MK-1 410,000 275,000 24,000 MK-3 555,000 365,000
14,500 MK-2 425,000 275,000 25,000 63/64 MK-3 555,000 365,000
15,000 MK-2 425,000 275,000 30,000 MK-3 580,000 385,000
15,500 MK-2 445,000 295,000 49,000 MK-4 765,000 510,000
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Forets hélicoidaux extra-longs, série 2
N° d’article 82440
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Amin. de I’'dme > @ 8,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

1870 ‘

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

‘ ITESS SS S0 3
s :
I
di S I 12 di S 11 12
mm inch mm mm mm inch mm mm

8,000 MK-1 330,000 210,000 17,000 MK-2 445,000 295,000
8,500 MK-1 330,000 210,000 17,500 MK-2 465,000 310,000
9,000 MK-1 345,000 220,000 18,000 MK-2 465,000 310,000
9,500 MK-1 345,000 220,000 18,500 MK-2 465,000 310,000
9,800 MK-1 360,000 235,000 19,000 MK-2 465,000 310,000
10,000 MK-1 360,000 235,000 19,500 MK-2 490,000 325,000
10,500 MK-1 360,000 235,000 20,000 MK-2 490,000 325,000
11,000 MK-1 375,000 250,000 20,500 MK-2 490,000 325,000
12,000 MK-1 395,000 260,000 21,000 MK-2 490,000 325,000
12,500 MK-1 395,000 260,000 22,000 MK-2 515,000 345,000
13,000 MK-1 395,000 260,000 23,000 MK-2 515,000 345,000
13,500 MK-1 410,000 275,000 24,000 MK-3 555,000 365,000
14,000 MK-1 410,000 275,000 25,000 63/64 MK-3 555,000 365,000
14,500 MK-2 425,000 275,000 26,000 MK-3 555,000 365,000
15,000 MK-2 425,000 275,000 28,000 MK-3 580,000 385,000
15,500 MK-2 445,000 295,000 29,000 MK-3 580,000 385,000
16,000 MK-2 445,000 295,000 30,000 MK-3 580,000 385,000
16,500 MK-2 445,000 295,000
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Amin. de I’'dme > @ 8,000 e aff(tage a dépouille conique ® goujures larges ® pour les pergages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

\ LSS SS SN0 5

s :
I
di S bl

mm mm
8,000 MK-1 500,000
8,500 MK-1 500,000
9,000 MK-1 500,000
10,000 MK-1 500,000
12,000 MK-1 500,000
13,000 MK-1 500,000
14,000 MK-1 500,000
15,000 MK-2 500,000
16,000 MK-2 500,000
17,000 MK-2 500,000
18,000 MK-2 500,000
19,000 MK-2 500,000

12
mm
420,000
420,000
420,000
420,000
420,000
420,000
420,000
400,000
400,000
400,000
400,000
400,000

di S 11
mm mm
20,000 MK-2 500,000
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Forets hélicoidaux extra-longs
N° d’article 82467
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Amin. de I’'dme > @ 14,000 e afflitage a dépouille conique ® goujures larges ® pour les percages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

>20xD

WN‘

\ LSS SS SN0 5
s :
I
di S bl 12 di S 1 12
mm mm mm mm mm mm
14,000 MK-1 600,000 500,000 32,000 MK-4 600,000 450,000
15,000 MK-2 600,000 500,000 38,000 MK-4 600,000 450,000
16,000 MK-2 600,000 500,000
18,000 MK-2 600,000 500,000
19,000 MK-2 600,000 500,000
20,000 MK-2 600,000 500,000
21,000 MK-2 600,000 500,000
22,000 MK-2 600,000 500,000
23,000 MK-2 600,000 500,000
24,000 MK-3 600,000 475,000
25,000 MK-3 600,000 475,000
30,000 MK-3 600,000 475,000
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Forets hélicoidaux extra-longs
N° d’article 82468
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Amin. de I’'dme > @ 14,000 e afflitage a dépouille conique ® goujures larges ® pour les percages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

B s
[ ) e o

‘ T ~So S SO 3|
5 o
I
di S] 1 12 di S 1 12

mm mm mm mm mm mm
14,000 MK-1 750,000 650,000
15,000 MK-2 750,000 650,000
16,000 MK-2 750,000 650,000
18,000 MK-2 750,000 650,000
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Forets hélicoidaux extra-longs
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Amin. de I’'dme > @ 15,000 e afflitage a dépouille conique ® goujures larges ® pour les percages trés profonds
e en cas de mauvaise évacuation des copeaux

fontes grises et aciers jusqu’a 1000 N/mm? e Ne pas utiliser pour les aciers CrNi et les aciers inox

d1

15,000 MK-2 1000,000 850,000
18,000 MK-2 1000,000 850,000
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Forets hélicoidaux a trous d‘huile, longs

N° d’article 82535
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Amin. de I’'dme > @ 10,000 e affitage a dépouille conique ® adduction axiale du liquide de refroid. p. le CM e pour le pergage avec
canons de percage

toles superposées e acier et fonte aciérée, fonte grise e aciers austénitiques jusqu’a 800 N/mm?

T T TSS SS9 3
— |
S 2
I

di S I 12 di S bl

mm mm mm mm mm
10,000 MK-2 224,000 116,000 18,500 MK-3 303,000
10,500 MK-2 224,000 116,000 19,000 MK-3 303,000
11,000 MK-2 233,000 125,000 19,500 MK-3 309,000
11,500 MK-2 233,000 125,000 20,000 MK-3 309,000
12,000 MK-2 242,000 134,000
12,500 MK-2 242,000 134,000
15,000 MK-2 255,000 147,000
16,000 MK-2 261,000 153,000
16,500 MK-2 267,000 159,000
17,000 MK-2 267,000 159,000
17,500 MK-2 273,000 165,000
18,000 MK-2 273,000 165,000

S

12
mm
171,000
171,000
177,000
177,000
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Forets hélicoidaux a trous d‘huile, longs

N° d’article 82521
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Amin. de I’'dme > @ 10,000 e affitage a dépouille conique ® adduction axiale du liquide de refroid. p. le CM e pour le pergage avec
canons de percage

toles superposées e acier et fonte aciérée, fonte grise e aciers austénitiques jusqu’a 800 N/mm?

T T TSS SS9 3
— |
S 2
I

di S I 12 di S bl

mm mm mm mm mm
10,000 MK-2 233,000 116,000 21,000 MK-3 320,000
11,000 MK-2 242,000 125,000 22,000 MK-3 327,000
12,000 MK-2 251,000 134,000 23,000 MK-3 334,000
13,000 MK-2 251,000 134,000 24,000 MK-3 342,000
13,200 MK-2 251,000 134,000 25,000 MK-3 342,000
13,500 MK-2 259,000 142,000 26,000 MK-3 350,000
13,800 MK-2 259,000 142,000 26,500 MK-3 350,000
14,000 MK-2 259,000 142,000 27,000 MK-4 385,000
15,000 MK-2 264,000 147,000 28,000 MK-4 385,000
16,000 MK-2 270,000 153,000 29,000 MK-4 393,000
16,250 MK-2 276,000 159,000 30,000 MK-4 393,000
17,000 MK-2 276,000 159,000 32,000 MK-4 421,000
18,000 MK-2 282,000 165,000 33,000 MK-4 421,000
18,500 MK-3 307,000 171,000 35,000 MK-4 430,000
18,750 MK-3 307,000 171,000 40,000 MK-4 450,000
19,000 MK-3 307,000 171,000
19,500 MK-3 313,000 177,000
20,000 MK-3 313,000 177,000
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S
o

12
mm
184,000
191,000
198,000
206,000
206,000
214,000
214,000
222,000
222,000
230,000
230,000
248,000
248,000
257,000
277,000



N° d’article 82525

- s SS S SS ST

Forets hélicoidaux a trous d‘huile, longs

HARTNER

Y

s O

FN

~10xD| | [\wN

w || [

Amin. de I’'dme > @ 15,000 e afflitage a dépouille conique ¢ adduction axiale du liquide de refroid. p. le CM e acier rapide au Co
e meilleure résistance a I'usure e pour le pergcage avec canons de percage

aciers tenaces et aciers a haute résistance e fontes aciérées, fontes grises ® aciers inox., inaltérables aux acides et réfractaires
e résistance jusqu’a 1300 N/mm?

T T TSS SS9 3
— I
S 2
I

di S I

mm mm
15,000 MK-2 264,000
17,000 MK-2 276,000
18,000 MK-2 282,000
21,000 MK-3 320,000
22,000 MK-3 327,000
32,500 MK-4 421,000

12
mm
147,000
159,000
165,000
184,000
191,000
248,000

di
mm

S
[ ) [ ] ° [ ) [ ]

mm

H

(e]
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Forets hélicoidaux a trous d‘huile, extra longs

N° d’article 82515

— e S S S SSEST
o |0 [ [

Amin. de I’'dme > @ 14,000 e afflitage a dépouille conique ® adduction axiale du liquide de refroid. p. le CM e acier rapide au Co
e meilleure résistance a I'usure e pour le pergcage avec canons de percage

aciers tenaces et aciers a haute résistance e fontes aciérées, fontes grises ® aciers inox., inaltérables aux acides et réfractaires
e résistance jusqu’a 1300 N/mm?

s O

FN

~15xD| | [N

T T TSS SS9 3
— |
S 2
I

di S I

mm mm
14,000 MK-2 337,000
15,000 MK-2 337,000
16,000 MK-2 347,000
17,500 MK-2 362,000
18,000 MK-2 362,000
20,000 MK-3 396,000

182

12
mm
220,000
220,000
230,000
245,000
245,000
260,000

di
mm
29,000

S
[ ) [ ] ° [ ) [ ]



N° d’article 89302

HARTNER

Y

Forets spéciaux avec arétes de coupe CW

i —l

Le

8041 U

118°

G

Amin. de I’'dme > @ 8,500 e aff(itage en pente ¢ a plaquette(s) cw rapportée(s)
bande d’acier a ressorts ® fontes dures > 300 HB e molybdéne pur e bronzes tenaces et durs

dy

I
S
I
di S bl
mm mm

8,500 MK-1 135,000
10,000 MK-1 140,000
10,200 MK-1 140,000
10,500 MK-1 140,000
11,000 MK-1 140,000
11,500 MK-1 146,000
12,000 MK-1 146,000
12,500 MK-1 146,000
13,000 MK-1 146,000
13,500 MK-2 168,000
14,000 MK-2 168,000
14,500 MK-2 168,000
15,000 MK-2 168,000
15,500 MK-2 175,000
16,000 MK-2 175,000
16,500 MK-2 175,000
17,000 MK-2 175,000
17,500 MK-2 185,000

mm
45,000
50,000
50,000
50,000
50,000
56,000
56,000
56,000
56,000
63,000
63,000
63,000
63,000
70,000
70,000
70,000
70,000
80,000

di
mm
18,000
19,000
20,000
21,500
22,000
25,000
26,500
27,000
30,000
32,000
33,000
40,000

MK-2
MK-2
MK-3
MK-3
MK-3
MK-3
MK-4
MK-4
MK-4
MK-4
MK-4
MK-4

B s

e}

11
mm
185,000
185,000
215,000
215,000
215,000
225,000
260,000
260,000
275,000
275,000
290,000
310,000

o

12
mm
80,000
80,000
90,000
90,000
90,000
100,000
110,000
110,000
125,000
125,000
140,000
160,000

o
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Forets aléseurs, queue CM
N° d’article 86110
- M - N S H
e~ —
ORI

affGtage a dépouille conique e 3 dents e particulieérement rigide e pour les percages préalablement coulés, percés ou estampés
e précision d’alignement corrigée e erreur de circularité corrigée e état de surface du pergage amélioré ¢ @ d’entrée < que le @ du
percage a aléser e respecter le @ minimum de I'avant-percage ® aprés le foret aléseur, alésage final optimisé

°

| | o~ —

| I

S

l1
di do S bl 12 d1 do S 1 12
mm mm mm mm mm mm mm mm

8,600 6,3 MK-1 162,000 81,000 22,000 15,3 MK-2 248,000 150,000
9,000 6,3 MK-1 162,000 81,000 22,700 16,0 MK-2 253,000 155,000
9,800 7,0 MK-1 168,000 87,000 23,000 16,0 MK-2 253,000 155,000
10,000 7,0 MK-1 168,000 87,000 24,000 16,6 MK-3 281,000 160,000
10,100 7,0 MK-1 168,000 87,000 25,000 17,3 MK-3 281,000 160,000
11,000 7,7 MK-1 175,000 94,000 25,700 18,0 MK-3 286,000 165,000
11,500 7,7 MK-1 175,000 94,000 26,000 18,0 MK-3 286,000 165,000
11,600 7,7 MK-1 175,000 94,000 26,700 18,6 MK-3 291,000 170,000
11,750 8,4 MK-1 182,000 101,000 27,000 18,6 MK-3 291,000 170,000
13,000 9,1 MK-1 182,000 101,000 27,700 19,3 MK-3 291,000 170,000
18,750 9,8 MK-1 189,000 108,000 28,000 19,3 MK-3 291,000 170,000
14,000 9,8 MK-1 189,000 108,000 29,000 20,0 MK-3 296,000 175,000
14,100 10,5 MK-2 212,000 114,000 29,700 20,5 MK-3 296,000 175,000
14,750 10,5 MK-2 212,000 114,000 30,000 20,5 MK-3 296,000 175,000
15,000 10,5 MK-2 212,000 114,000 31,000 21,0 MK-3 301,000 180,000
15,750 11,2 MK-2 218,000 120,000 31,600 22,0 MK-4 334,000 185,000
16,000 11,2 MK-2 218,000 120,000 32,000 22,0 MK-4 334,000 185,000
16,250 11,9 MK-2 223,000 125,000 32,600 23,0 MK-4 334,000 185,000
16,750 11,9 MK-2 223,000 125,000 33,000 23,0 MK-4 334,000 185,000
17,000 11,9 MK-2 223,000 125,000 34,000 24,0 MK-4 339,000 190,000
17,750 12,6 MK-2 228,000 130,000 35,000 25,0 MK-4 339,000 190,000
18,000 12,6 MK-2 228,000 130,000 35,600 25,5 MK-4 344,000 195,000
18,700 13,3 MK-2 233,000 135,000 36,000 25,5 MK-4 344,000 195,000
19,000 13,3 MK-2 233,000 135,000 36,600 26,0 MK-4 344,000 195,000
19,700 14,0 MK-2 238,000 140,000 37,600 26,5 MK-4 349,000 200,000
19,750 14,0 MK-2 238,000 140,000 38,000 26,5 MK-4 349,000 200,000
20,000 14,0 MK-2 238,000 140,000 39,000 27,0 MK-4 349,000 200,000
20,700 14,6 MK-2 243,000 145,000 40,000 28,0 MK-4 349,000 200,000
21,000 14,6 MK-2 243,000 145,000
21,700 15,3 MK-2 248,000 150,000
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N° d’article 86111

s

v
HARTNER

Forets aléseurs, queue CM

s O

343

120°

) (@ [

affGtage a dépouille conique e 3 dents e particulieérement rigide e pour les percages préalablement coulés, percés ou estampés
e précision d’alignement corrigée e erreur de circularité corrigée e état de surface du pergage amélioré ¢ @ d’entrée < que le @ du

percage a aléser e respecter le @ minimum de I'avant-percage ® aprés le foret aléseur, alésage final optimisé

°
| | o~ —
| I
S
l1
di do S bl
mm mm mm
12,000 8,400 MK-1 182,000
14,000 9,800 MK-1 189,000
22,000 15,300 MK-2 248,000

12 di do S
mm mm mm
101,000
108,000
150,000

185



N° d’article 82810

Y

HARTNER

Forets de chaudronnerie

o

1898

i) (B0 o]

Amin. de I’'dme > @ 13,000 e afflitage a dépouille conique ¢ Pour les pergages coniques pour les logements de goupilles coniques selon
normes DIN 1 (nouv. DIN EN 22 339), DIN 7978 (nouv. DIN EN 28 736), DIN 7977 (nouv. DIN EN 28737) et DIN 258

- 1:50 5
|
‘ Is
S Ip
I
di S bl 12
mm mm mm
5,000 MK-1 155,000 81,000
6,000 MK-1 187,000 108,000
8,000 MK-1 227,000 149,000
10,000 MK-1 257,000 180,000
13,000 MK-2 325,000 229,000
14,000 MK-2 325,000 229,000

186

15
mm
75,000
105,000
145,000
175,000
220,000
220,000

di S 11 12 15
mm mm mm mm
20,000 MK-3 377,000 263,000 250,000
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Precision Cutting Tools
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Precision Cutting Tools

TS-DRILLS

TS-Dirills

Outils de haute technologie, en CW
polis et revétus
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Forme

Matiere de Sens de 5 Profon- Progr.,
I M II S H Norme Type coupe Surface coupe 0?1 :;:g;t iy di/mm page
‘ .

Forets TS sans trous d‘huile

e 0o e o o o DIN6537K TS100U - ® a droite HE 3xD 3,000 - 20,000 89264 196
S

e 0 e o o o DIN6537K TS100U - . a droite HE 3xD 3,000 - 20,000 89402 194
e O e O O o DIN6537K TS100U - . a droite HA 3xD 3,000 - 20,000 89413 194
° e O DIN6537K TS 100H - . a droite HA 3xD 3,000 - 20,000 89422 198
L —————— =~ \—_w

e o e O o o DIN6539 TS 100U _ @ a droite cyl. 3xD 3,000 - 16,000 89237 200
e o e O o o DIN6539 TS 100U _ . a droite cyl. 3xD 3,000 - 16,000 89401 200
e 0o e o o o DING6537L TS100U - . a droite HA 5xD 3,000 - 20,000 89414 202
e 0 e o o o DINB537L TS100U - . a droite HE 5xD 3,000 - 20,000 89417 202
e o e o o o Normeusine TS100U - ©) a droite cyl. 5xD 5,000 - 16,000 89275 204

‘ .

Forets TS avec trous d‘huile

e ©o O O DIN 6538K TS 80U - @ a droite HE 3xD 10,000 - 25,000 89306 208
e O e o o o DINB6537K TS100U _ @ a droite HE 3xD 4,000 - 20,000 89266 207
e 0 e o o o DIN6537K TS100U _ . a droite HA 3xD 3,000 - 20,000 89410 205
e 0 e o o o DIN6537K TS100U - . a droite HE 3xD 3,000 - 20,000 89415 205
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Forme

Matiere de Sens de 5 Profon- Progr.,
I M II S H Norme Type coupe Surface coupe 0?1 :;:g;t iy di/mm page
‘ .

Forets TS avec trous d‘huile
L] e O DIN6537K TS 100H - . a droite HA 3xD 3,000 - 20,000 89423 211
o e O DIN6537K TS 100H - . a droite HE 3xD 3,000 - 20,000 89424 211

-_ = ~
° DIN 6537K TS 100 INOX- e a droite HA 3xD 3,000 - 20,000 89450 209
~— S ~——
° DIN 6537K TS 100 INOX_ e a droite HE 3xD 3,000 - 20,000 89550 209
Norme usine TS 150 GG _ O a droite HA 4xD 3,000 - 20,000 89292 213
L] DIN 6538M TS 80U - ® a droite HE 5xD 9,800 - 25,500 89307 217
L] o o DING6537L TS 100U _ ® a droite HE 5xD 3,700 - 19,500 89272 214
L] o o DIN6537L TS 100U _ . a droite HE 5xD 3,000 - 20,000 89408 215
. o o DIN6537L TS 100U - . a droite HA 5xD 3,000 - 20,000 89411 215
DIN 6537L TS 100 R - . a droite HA 5xD 3,000 - 20,000 89420 222
o e O DING537L TS 100H - . a droite HA 5xD 3,000 - 20,000 89425 220
o e O DING537L TS 100H _ . a droite HE 5xD 3,000 - 20,000 89426 220
—— ——
(] DIN 6537L TS 100 INOX_ 0 a droite HA 5xD 3,000 - 20,000 89451 218
—r —_——

(] DIN 6537L TS 100 INOX_ e a droite HE 5xD 3,000 - 20,000 89551 218
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Forme

I M II S H Norme Type Mitci)ir:ede Surface S::jpcée Cﬁ:t;g;t Prdoefzr— d1/mm - P;ggg’
Forets TS avec trous d‘huile
de — N— s —
e o o o DIN6538L TS80U - ©) a droite HE 7xD 10,000 - 22,000 89308 226
e —
o e Norme usine TS 150 GG _ O a droite HA 7xD 3,000 - 20,000 89294 230
R S
e o e o o o Normeusine TS100U _ ® a droite HA 7xD 3,000 - 20,000 89412 224
R e
e o e o o o Normeusine TS100U - ® a droite HE 7xD 3,000 - 20,000 89416 224
. s =)
° Norme usine TS 100 R - . a droite HA 7xD 4,000 - 20,000 89421 228
NSNS S
. ® O Normeusine TS 100H - ® a droite HA 7xD 3,000 - 16,000 89427 227
— ————y
o e Norme usine TS 150 GG _ O a droite HA 10xD 3,000 - 20,000 89293 231
—
e © Norme usine TS 150 GG _ O a droite HA 10xD 3,000 - 20,000 89295 231
_———— e e e S S NS
e o e o o o Normeusine TS100U _ ® a droite HA 12xD 3,000 - 20,000 89418 233
P S SSSSS
e o o o0 o o Normeusine TS100T - (A a droite HA 15xD 3,000 - 14,000 86509 235
— SIS
e o o o O O Normeusine TS100T - (/] a droite HA 20xD 3,000 - 14,000 86511 236
e SIS SSSS
e o o O O O Normeusine TS100T - 0 a droite HA 25xD 3,000 - 12,000 86512 237
e TR TR TR IR IS
e o e o o o Normeusine TS100T _ (/] a droite HA 30xD 3,000 - 10,000 86513 238
e ST S S S S SSS
@ o o o O O Normeusine TS100T _ 0o a droite HA 40xD 3,000 - 8,000 86514 239

1

©

2
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. Forme
Matiere de Sens de 5 Profon- Progr.,
I M II s H Norme Type coupe Surface coupe Cﬁea'::g;lt deur d1/mm - page

Forets TS, 3 levres

[ S N N

o o DIN 6537L TS3G O a droite HA 5xD 3,000 - 20,000 89247 240

o o DIN 6539 TS3G O a droite cyl. 5xD 3,000 - 20,000 89239 241

!
I

Outils d’ébavurage

l

e e o o e o Normeusine TS100EG - O a droite cyl. 84100 243

e o o o e O Normeusine TS100EG _ O a droite HA 84101 244
- °

Ebavureur avant et arriére 90

e o o © e o Normeusine TS 100VR - (a) a droite HA 3,000 - 12,000 80495 245
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Forets TS sans trous d‘huile

N° d’article 89413
H - S
OSBRI GHIRIC JES

Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

(7]
I

6537K

N° d’article 89402
e E v R
(e — -«
. . 140° ‘ m7 H@ ‘BHE‘ ‘@‘ B

Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers (alliés / non alliés) jusqu'a 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

(7]
=

3xD

TS 100
U

6537K

tmax = 12-1,5 X dy

8 SO NEt
I3 lo
4
di d2 hé I 12 13 di d2 hé 11 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
3,000 6,000 62,000 20,000 36,000 5,200 6,000 66,000 28,000 36,000
3,100 6,000 62,000 20,000 36,000 5,300 6,000 66,000 28,000 36,000
3,170 1/8 6,000 62,000 20,000 36,000 5,400 6,000 66,000 28,000 36,000
3,200 6,000 62,000 20,000 36,000 5,500 6,000 66,000 28,000 36,000
3,250 6,000 62,000 20,000 36,000 5,550 6,000 66,000 28,000 36,000
3,300 6,000 62,000 20,000 36,000 5,560 7/32 6,000 66,000 28,000 36,000
3,400 6,000 62,000 20,000 36,000 5,600 6,000 66,000 28,000 36,000
3,500 6,000 62,000 20,000 36,000 5,700 6,000 66,000 28,000 36,000
3,570 9/64 6,000 62,000 20,000 36,000 5,800 6,000 66,000 28,000 36,000
3,600 6,000 62,000 20,000 36,000 5,900 6,000 66,000 28,000 36,000
3,700 6,000 62,000 20,000 36,000 5,950 15/64 6,000 66,000 28,000 36,000
3,800 6,000 66,000 24,000 36,000 6,000 6,000 66,000 28,000 36,000
3,900 6,000 66,000 24,000 36,000 6,100 8,000 79,000 34,000 36,000
3,970 5/32 6,000 66,000 24,000 36,000 6,200 8,000 79,000 34,000 36,000
4,000 6,000 66,000 24,000 36,000 6,300 8,000 79,000 34,000 36,000
4,100 6,000 66,000 24,000 36,000 6,350 1/4 8,000 79,000 34,000 36,000
4,200 6,000 66,000 24,000 36,000 6,400 8,000 79,000 34,000 36,000
4,300 6,000 66,000 24,000 36,000 6,500 8,000 79,000 34,000 36,000
4,370 11/64 6,000 66,000 24,000 36,000 6,600 8,000 79,000 34,000 36,000
4,400 6,000 66,000 24,000 36,000 6,700 8,000 79,000 34,000 36,000
4,500 6,000 66,000 24,000 36,000 6,750 17/64 8,000 79,000 34,000 36,000
4,600 6,000 66,000 24,000 36,000 6,800 8,000 79,000 34,000 36,000
4,650 6,000 66,000 24,000 36,000 6,900 8,000 79,000 34,000 36,000
4,700 6,000 66,000 24,000 36,000 7,000 8,000 79,000 34,000 36,000
4,760 3/16 6,000 66,000 28,000 36,000 7,100 8,000 79,000 41,000 36,000
4,800 6,000 66,000 28,000 36,000 7,140 9/32 8,000 79,000 41,000 36,000
4,900 6,000 66,000 28,000 36,000 7,200 8,000 79,000 41,000 36,000
5,000 6,000 66,000 28,000 36,000 7,300 8,000 79,000 41,000 36,000
5,100 6,000 66,000 28,000 36,000 7,400 8,000 79,000 41,000 36,000
5,160 13/64 6,000 66,000 28,000 36,000 7,500 8,000 79,000 41,000 36,000
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di
mm
7,540
7,600
7,700
7,800
7,900
7,940
8,000
8,100
8,200
8,300
8,330
8,400
8,500
8,600
8,700
8,730
8,800
8,900
9,000
9,100
9,130
9,200
9,250
9,300
9,400
9,500
9,520
9,600
9,700
9,800
9,900
9,920
10,000
10,100
10,200
10,300
10,320
10,400
10,500
10,600
10,700
10,800
10,900
11,000
11,100
11,110
11,200
11,300

inch
19/64

5/16

21/64

11/32

23/64

3/8

25/64

13/32

7/16

d2 h6
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000

11
mm
79,000
79,000
79,000
79,000
79,000
79,000
79,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000

Forets TS sans trous d‘huile

12
mm
41,000
41,000
41,000
41,000
41,000
41,000
41,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000

HARTNER

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
11,400
11,500
11,600
11,700
11,800
11,900
11,910
12,000
12,100
12,200
12,300
12,400
12,500
12,600
12,700
12,800
13,000
13,100
13,200
13,300
13,500
13,700
13,800
14,000
14,100
14,200
14,290
14,500
14,700
15,000
15,100
15,200
15,500
15,700
15,800
16,000
16,200
16,500
17,000
17,500
18,000
18,500
19,000
19,500
20,000

inch

15/32

31/64

1/2

33/64

9/16

d2 hé
mm
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000

11
mm
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
123,000
123,000
123,000
123,000
123,000
131,000
131,000
131,000
131,000

12
mm
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
73,000
73,000
73,000
73,000
73,000
79,000
79,000
79,000
79,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

tmax = |2-1)5 X d1

t max

N —
$ NN 3
ls 1 2
I
di d2 hé I
mm inch mm mm
3,000 6,000 62,000
3,100 6,000 62,000
3,200 6,000 62,000
3,300 6,000 62,000
3,400 6,000 62,000
3,500 6,000 62,000
3,600 6,000 62,000
3,700 6,000 62,000
3,800 6,000 66,000
3,900 6,000 66,000
4,000 6,000 66,000
4,100 6,000 66,000
4,200 6,000 66,000
4,300 6,000 66,000
4,500 6,000 66,000
4,600 6,000 66,000
4,700 6,000 66,000
4,760 3/16 6,000 66,000
4,800 6,000 66,000
4,900 6,000 66,000
5,000 6,000 66,000
5,100 6,000 66,000
5,200 6,000 66,000
5,300 6,000 66,000
5,400 6,000 66,000
5,500 6,000 66,000
5,560 7/32 6,000 66,000
5,600 6,000 66,000
5,700 6,000 66,000
5,800 6,000 66,000
5,900 6,000 66,000
6,000 6,000 66,000
6,100 8,000 79,000
6,200 8,000 79,000
6,300 8,000 79,000
6,400 8,000 79,000
6,500 8,000 79,000
6,600 8,000 79,000
6,700 8,000 79,000
6,750 17/64 8,000 79,000
6,800 8,000 79,000
7,000 8,000 79,000

196

12
mm
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm

7,140
7,400
7,500
7,600
7,700
7,800
7,900
8,000
8,100
8,200
8,300
8,330
8,400
8,500
8,700
8,730
8,800
8,900
9,000
9,100
9,300
9,400
9,500
9,600
9,700
9,800
9,900
9,920
10,000
10,100
10,200
10,300
10,500
10,600
10,800
11,000
11,100
11,200
11,400
11,500
11,600
11,700

inch
9/32

21/64

11/32

25/64

d2 hé
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000

11
mm
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000

12
mm
41,000
41,000
41,000
41,000
41,000
41,000
41,000
41,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000



d1
mm
11,800
11,900
12,000
12,100
12,200
12,300
12,400
12,500
13,000
13,200
13,300
13,500
13,800
13,890
14,000
14,200
14,290
14,300

inch

31/64

35/64

9/16

d2 h6
mm
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000

11
mm
102,000
102,000
102,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
107,000
115,000
115,000
115,000

Forets TS sans trous d‘huile

55,000
55,000
55,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
65,000
65,000
65,000

HARTNER

Y

d1

mm
14,400
15,000
15,200
15,800
15,870
16,000
16,100
16,300
16,500
17,000
17,500
18,000
18,300
19,000
19,200
19,500
20,000

inch

5/8

d2 hé
mm
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000

1
mm
115,000
115,000
115,000
115,000
115,000
115,000
123,000
123,000
123,000
123,000
123,000
123,000
131,000
131,000
131,000
131,000
131,000

mm
65,000
65,000
65,000
65,000
65,000
65,000
73,000
73,000
73,000
73,000
73,000
73,000
79,000
79,000
79,000
79,000
79,000

mm
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
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N° d’article 89422

6537K

B ® ol @

Amin. de I’'dme > @ 3,000 e aff(tage a dépouille conique ® Forme de |'aréte de coupe principale légérement concave ® géométrie de
coupe optimisée
aciers alliés et & haute résistance jusqu’a 1400 N/mm? e Inconel, Hastelloy, Monel ® titane et ses alliages

tmax = 12-1,5 x ¢

do
é

I3 o
1
di d2 hé I 12 13 di d2 hé bl 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
3,000 6,000 62,000 20,000 36,000 6,100 8,000 79,000 34,000 36,000
3,100 6,000 62,000 20,000 36,000 6,200 8,000 79,000 34,000 36,000
3,170 1/8 6,000 62,000 20,000 36,000 6,300 8,000 79,000 34,000 36,000
3,200 6,000 62,000 20,000 36,000 6,350 1/4 8,000 79,000 34,000 36,000
3,250 6,000 62,000 20,000 36,000 6,400 8,000 79,000 34,000 36,000
3,300 6,000 62,000 20,000 36,000 6,500 8,000 79,000 34,000 36,000
3,400 6,000 62,000 20,000 36,000 6,600 8,000 79,000 34,000 36,000
3,500 6,000 62,000 20,000 36,000 6,700 8,000 79,000 34,000 36,000
3,570 9/64 6,000 62,000 20,000 36,000 6,750 17/64 8,000 79,000 34,000 36,000
3,600 6,000 62,000 20,000 36,000 6,800 8,000 79,000 34,000 36,000
3,700 6,000 62,000 20,000 36,000 6,900 8,000 79,000 34,000 36,000
3,800 6,000 66,000 24,000 36,000 7,000 8,000 79,000 34,000 36,000
3,900 6,000 66,000 24,000 36,000 7,100 8,000 79,000 41,000 36,000
3,970 5/32 6,000 66,000 24,000 36,000 7,140 9/32 8,000 79,000 41,000 36,000
4,000 6,000 66,000 24,000 36,000 7,200 8,000 79,000 41,000 36,000
4,100 6,000 66,000 24,000 36,000 7,300 8,000 79,000 41,000 36,000
4,200 6,000 66,000 24,000 36,000 7,400 8,000 79,000 41,000 36,000
4,300 6,000 66,000 24,000 36,000 7,500 8,000 79,000 41,000 36,000
4,370 11/64 6,000 66,000 24,000 36,000 7,540 19/64 8,000 79,000 41,000 36,000
4,400 6,000 66,000 24,000 36,000 7,600 8,000 79,000 41,000 36,000
4,500 6,000 66,000 24,000 36,000 7,700 8,000 79,000 41,000 36,000
4,600 6,000 66,000 24,000 36,000 7,800 8,000 79,000 41,000 36,000
4,650 6,000 66,000 24,000 36,000 7,900 8,000 79,000 41,000 36,000
4,700 6,000 66,000 24,000 36,000 7,940 5/16 8,000 79,000 41,000 36,000
4,760 3/16 6,000 66,000 28,000 36,000 8,000 8,000 79,000 41,000 36,000
4,800 6,000 66,000 28,000 36,000 8,100 10,000 89,000 47,000 40,000
4,900 6,000 66,000 28,000 36,000 8,200 10,000 89,000 47,000 40,000
5,000 6,000 66,000 28,000 36,000 8,300 10,000 89,000 47,000 40,000
5,100 6,000 66,000 28,000 36,000 8,330 21/64 10,000 89,000 47,000 40,000
5,160 13/64 6,000 66,000 28,000 36,000 8,400 10,000 89,000 47,000 40,000
5,200 6,000 66,000 28,000 36,000 8,500 10,000 89,000 47,000 40,000
5,300 6,000 66,000 28,000 36,000 8,600 10,000 89,000 47,000 40,000
5,400 6,000 66,000 28,000 36,000 8,700 10,000 89,000 47,000 40,000
5,500 6,000 66,000 28,000 36,000 8,730 11/32 10,000 89,000 47,000 40,000
5,550 6,000 66,000 28,000 36,000 8,800 10,000 89,000 47,000 40,000
5,560 7/32 6,000 66,000 28,000 36,000 8,900 10,000 89,000 47,000 40,000
5,600 6,000 66,000 28,000 36,000 9,000 10,000 89,000 47,000 40,000
5,700 6,000 66,000 28,000 36,000 9,100 10,000 89,000 47,000 40,000
5,800 6,000 66,000 28,000 36,000 9,130 23/64 10,000 89,000 47,000 40,000
5,900 6,000 66,000 28,000 36,000 9,200 10,000 89,000 47,000 40,000
5,950 15/64 6,000 66,000 28,000 36,000 9,250 10,000 89,000 47,000 40,000
6,000 6,000 66,000 28,000 36,000 9,300 10,000 89,000 47,000 40,000
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d1
mm
9,400
9,500
9,520
9,600
9,700
9,800
9,900
9,920
10,000
10,100
10,200
10,300
10,320
10,400
10,500
10,600
10,700
10,800
10,900
11,000
11,100
11,110
11,200
11,300
11,400
11,500
11,600
11,700
11,800
11,900
11,910
12,000
12,200
12,500
12,700
12,800

inch

3/8

25/64

13/32

7/16

15/32

172

d2 h6
mm
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000

11
mm
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
102,000
107,000
107,000
107,000
107,000

Forets TS sans trous d‘huile

mm
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
60,000
60,000
60,000
60,000

HARTNER

mm
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
13,000
13,300
13,500
13,700
14,000
14,200
14,290
14,300
14,500
14,700
15,000
15,200
15,300
15,500
15,700
16,000
16,300
16,500
16,900
17,000
17,300
17,500
18,000
18,500
18,900
19,000
19,050
19,300
19,500
20,000

inch

9/16

3/4

d2 hé
mm
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000

1
mm
107,000
107,000
107,000
107,000
107,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
123,000
123,000
123,000
123,000
123,000
123,000
123,000
131,000
131,000
131,000
131,000
131,000
131,000
131,000

mm
60,000
60,000
60,000
60,000
60,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
65,000
73,000
73,000
73,000
73,000
73,000
73,000
73,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000

mm
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

(7]
I

N° d’article 89401
———S W v R
. o ° o

i o [ @ [Jod 9]

Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers (alliés / non alliés) jusqu'a 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

(7]
=

3xD

TS 100
U

6539

tmax = |2'1 ,5 X d1
tmax
s — s
I3 ! I
l4
di d2 hé I 12 13 di d2 hé 11 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
3,000 3,000 46,000 16,000 30,000 7,000 7,000 74,000 34,000 40,000
3,100 3,100 49,000 18,000 31,000 7,100 7,100 74,000 34,000 40,000
3,200 3,200 49,000 18,000 31,000 7,140 9/32 7,140 74,000 34,000 40,000
3,300 3,300 49,000 18,000 31,000 7,200 7,200 74,000 34,000 40,000
3,400 3,400 52,000 20,000 32,000 7,400 7,400 74,000 34,000 40,000
3,500 3,500 52,000 20,000 32,000 7,500 7,500 74,000 34,000 40,000
3,600 3,600 52,000 20,000 32,000 7,800 7,800 79,000 37,000 42,000
3,700 3,700 52,000 20,000 32,000 8,000 8,000 79,000 37,000 42,000
3,800 3,800 55,000 22,000 33,000 8,200 8,200 79,000 37,000 42,000
3,900 3,900 55,000 22,000 33,000 8,400 8,400 79,000 37,000 42,000
4,000 4,000 55,000 22,000 33,000 8,500 8,500 79,000 37,000 42,000
4,100 4,100 55,000 22,000 33,000 8,600 8,600 84,000 40,000 44,000
4,200 4,200 55,000 22,000 33,000 8,700 8,700 84,000 40,000 44,000
4,500 4,500 58,000 24,000 34,000 8,800 8,800 84,000 40,000 44,000
4,800 4,800 62,000 26,000 36,000 9,000 9,000 84,000 40,000 44,000
5,000 5,000 62,000 26,000 36,000 9,500 9,500 84,000 40,000 44,000
5,100 5,100 62,000 26,000 36,000 9,800 9,800 89,000 43,000 46,000
5,200 5,200 62,000 26,000 36,000 10,000 10,000 89,000 43,000 46,000
5,300 5,300 62,000 26,000 36,000 10,100 10,100 89,000 43,000 46,000
5,500 5,500 66,000 28,000 38,000 10,200 10,200 89,000 43,000 46,000
5,600 5,600 66,000 28,000 38,000 10,300 10,300 89,000 43,000 46,000
5,700 5,700 66,000 28,000 38,000 10,500 10,500 89,000 43,000 46,000
5,800 5,800 66,000 28,000 38,000 10,600 10,600 89,000 43,000 46,000
6,000 6,000 66,000 28,000 38,000 10,800 10,800 95,000 47,000 48,000
6,100 6,100 70,000 31,000 39,000 11,000 11,000 95,000 47,000 48,000
6,200 6,200 70,000 31,000 39,000 11,110 7/16 11,110 95,000 47,000 48,000
6,400 6,400 70,000 31,000 39,000 11,500 11,500 95,000 47,000 48,000
6,500 6,500 70,000 31,000 39,000 11,800 11,800 95,000 47,000 48,000
6,700 6,700 70,000 31,000 39,000 12,000 12,000 102,000 51,000 51,000
6,800 6,800 74,000 34,000 40,000 12,500 12,500 102,000 51,000 51,000
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12,700 172 12,700 102,000 51,000 51,000 15,500 15,500 115,000 58,000 57,000
13,000 13,000 102,000 51,000 51,000 16,000 16,000 115,000 58,000 57,000
13,500 13,500 107,000 54,000 53,000

201



v
HARTNER

Forets TS sans trous d‘huile
N° d’article 89414
S B - B
. ® 7S100! |5xD | lg537L %‘% ‘m7 H@ ‘DHA‘ Q> ‘><‘

Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

(7]
I

N° d’article 89417
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Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers (alliés / non alliés) jusqu'a 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

(7]
=

5xD

TS 100
U

6537L

tmax = 12-1,5 X dy

8 SO NEt
I3 lo
4
di d2 hé I 12 13 di d2 hé 11 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
3,000 6,000 66,000 28,000 36,000 5,200 6,000 82,000 44,000 36,000
3,100 6,000 66,000 28,000 36,000 5,300 6,000 82,000 44,000 36,000
3,170 1/8 6,000 66,000 28,000 36,000 5,400 6,000 82,000 44,000 36,000
3,200 6,000 66,000 28,000 36,000 5,500 6,000 82,000 44,000 36,000
3,250 6,000 66,000 28,000 36,000 5,550 6,000 82,000 44,000 36,000
3,300 6,000 66,000 28,000 36,000 5,560 7/32 6,000 82,000 44,000 36,000
3,400 6,000 66,000 28,000 36,000 5,600 6,000 82,000 44,000 36,000
3,500 6,000 66,000 28,000 36,000 5,700 6,000 82,000 44,000 36,000
3,570 9/64 6,000 66,000 28,000 36,000 5,800 6,000 82,000 44,000 36,000
3,600 6,000 66,000 28,000 36,000 5,900 6,000 82,000 44,000 36,000
3,700 6,000 66,000 28,000 36,000 5,950 15/64 6,000 82,000 44,000 36,000
3,800 6,000 74,000 36,000 36,000 6,000 6,000 82,000 44,000 36,000
3,900 6,000 74,000 36,000 36,000 6,100 8,000 91,000 53,000 36,000
3,970 5/32 6,000 74,000 36,000 36,000 6,200 8,000 91,000 53,000 36,000
4,000 6,000 74,000 36,000 36,000 6,300 8,000 91,000 53,000 36,000
4,100 6,000 74,000 36,000 36,000 6,350 1/4 8,000 91,000 53,000 36,000
4,200 6,000 74,000 36,000 36,000 6,400 8,000 91,000 53,000 36,000
4,300 6,000 74,000 36,000 36,000 6,500 8,000 91,000 53,000 36,000
4,370 11/64 6,000 74,000 36,000 36,000 6,600 8,000 91,000 53,000 36,000
4,400 6,000 74,000 36,000 36,000 6,700 8,000 91,000 53,000 36,000
4,500 6,000 74,000 36,000 36,000 6,750 17/64 8,000 91,000 53,000 36,000
4,600 6,000 74,000 36,000 36,000 6,800 8,000 91,000 58,000 36,000
4,650 6,000 74,000 36,000 36,000 6,900 8,000 91,000 53,000 36,000
4,700 6,000 74,000 36,000 36,000 7,000 8,000 91,000 58,000 36,000
4,760 3/16 6,000 82,000 44,000 36,000 7,100 8,000 91,000 53,000 36,000
4,800 6,000 82,000 44,000 36,000 7,140 9/32 8,000 91,000 53,000 36,000
4,900 6,000 82,000 44,000 36,000 7,200 8,000 91,000 53,000 36,000
5,000 6,000 82,000 44,000 36,000 7,300 8,000 91,000 53,000 36,000
5,100 6,000 82,000 44,000 36,000 7,400 8,000 91,000 53,000 36,000
5,160 13/64 6,000 82,000 44,000 36,000 7,500 8,000 91,000 53,000 36,000
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di
mm
7,540
7,600
7,700
7,800
7,900
7,940
8,000
8,100
8,200
8,300
8,330
8,400
8,500
8,600
8,700
8,730
8,800
8,900
9,000
9,100
9,130
9,200
9,250
9,300
9,400
9,500
9,520
9,600
9,700
9,800
9,900
9,920
10,000
10,100
10,200
10,300
10,320
10,400
10,500
10,600
10,700
10,800
10,900
11,000
11,100
11,110
11,200
11,300

inch
19/64

5/16

21/64

11/32

23/64

3/8

25/64

13/32

7/16

d2 h6
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000

11
mm
91,000
91,000
91,000
91,000
91,000
91,000
91,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000

Forets TS sans trous d‘huile

12
mm
53,000
53,000
53,000
53,000
53,000
53,000
53,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000

HARTNER

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
11,400
11,500
11,600
11,700
11,800
11,900
11,910
12,000
12,100
12,200
12,500
12,700
13,000
13,100
13,500
13,700
13,800
14,000
14,100
14,200
14,290
14,500
14,700
15,000
15,100
15,200
15,500
15,700
16,000
16,500
17,000
17,500
18,000
18,500
19,000
19,500
20,000

inch

15/32

1/2

33/64

9/16

d2 hé
mm
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000

11
mm
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
143,000
143,000
143,000
143,000
153,000
153,000
153,000
153,000

12
mm
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
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Amin. de I’'dme > @ 5,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

tmax = 1-1,5 X dy
tmax
) S NN D B
I 1 I,
4
di d2 hé I 12

mm inch mm mm mm

5,000 5,000 73,000 34,000
5,160 13/64 5,160 76,000 38,000
5,200 5,200 76,000 38,000
5,500 5,500 76,000 38,000
5,560 7/32 5,560 81,000 41,000
5,700 5,700 81,000 41,000
5,800 5,800 81,000 41,000
6,000 6,000 81,000 41,000
6,350 1/4 6,350 81,000 41,000
6,400 6,400 81,000 41,000
6,500 6,500 81,000 41,000
6,750 17/64 6,750 83,000 43,000
6,800 6,800 83,000 43,000
7,000 7,000 83,000 43,000
7,500 7,500 87,000 45,000
7,800 7,800 90,000 48,000
7,940 5/16 7,940 90,000 48,000
8,000 8,000 90,000 48,000
8,100 8,100 96,000 53,000
8,330 21/64 8,330 96,000 53,000
8,400 8,400 96,000 53,000
8,500 8,500 96,000 53,000
8,600 8,600 98,000 55,000
8,730 11/32 8,730 98,000 55,000
8,800 8,800 98,000 55,000
9,000 9,000 98,000 55,000
9,130 23/64 9,130 102,000 58,000
9,500 9,500 102,000 58,000
9,520 3/8 9,520 105,000 60,000
9,800 9,800 105,000 60,000
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d1
mm
10,000
10,200
10,300
10,320
10,500
10,720
10,800
11,000
11,110
11,500
11,800
11,910
12,000
12,500
12,700
13,000
13,500
14,000
14,500
15,000
15,500
16,000

inch

13/32

27/64

7/16

15/32

172

d2 hé
mm
10,000
10,200
10,300
10,320
10,500
10,720
10,800
11,000
11,110
11,500
11,800
11,910
12,000
12,500
12,700
13,000
18,500
14,000
14,500
15,000
15,500
16,000

11
mm
105,000
112,000
112,000
112,000
112,000
114,000
114,000
114,000
118,000
118,000
121,000
121,000
121,000
135,000
137,000
137,000
144,000
147,000
151,000
153,000
157,000
160,000

B s
e O e o o

mm
60,000
66,000
66,000
66,000
66,000
68,000
68,000
68,000
71,000
71,000
73,000
73,000
73,000
76,000
78,000
78,000
84,000
86,000
89,000
91,000
94,000
96,000

(e]

mm
45,000
46,000
46,000
46,000
46,000
46,000
46,000
46,000
47,000
47,000
48,000
48,000
48,000
59,000
59,000
59,000
60,000
61,000
62,000
62,000
63,000
64,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si
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Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers (alliés / non alliés) jusqu'a 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

t max

t max

1-1,5 x d

s T
ls 1 o
l1
di d2 hé I
mm inch mm mm
3,000 6,000 62,000
3,100 6,000 62,000
3,170 1/8 6,000 62,000
3,200 6,000 62,000
3,250 6,000 62,000
3,300 6,000 62,000
3,400 6,000 62,000
3,500 6,000 62,000
3,570 9/64 6,000 62,000
3,600 6,000 62,000
3,700 6,000 62,000
3,800 6,000 66,000
3,900 6,000 66,000
3,970 5/32 6,000 66,000
4,000 6,000 66,000
4,100 6,000 66,000
4,200 6,000 66,000
4,300 6,000 66,000
4,370 11/64 6,000 66,000
4,400 6,000 66,000
4,500 6,000 66,000
4,600 6,000 66,000
4,650 6,000 66,000
4,700 6,000 66,000
4,760 3/16 6,000 66,000
4,800 6,000 66,000
4,900 6,000 66,000
5,000 6,000 66,000
5,100 6,000 66,000
5,160 13/64 6,000 66,000

12
mm
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
28,000
28,000
28,000
28,000
28,000
28,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm
5,200
5,300
5,400
5,500
5,550
5,560
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,400
7,500

inch

7/32

15/64

1/4

17/64

9/32

d2 hé
mm
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000

11
mm
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000

12
mm
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
41,000
41,000
41,000
41,000
41,000
41,000

(7]
=

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
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di1 d2 h6 I 12 13 d1 d2 hé I 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
7,540 19/64 8,000 79,000 41,000 36,000 11,400 12,000 102,000 55,000 45,000
7,600 8,000 79,000 41,000 36,000 11,500 12,000 102,000 55,000 45,000
7,700 8,000 79,000 41,000 36,000 11,600 12,000 102,000 55,000 45,000
7,800 8,000 79,000 41,000 36,000 11,700 12,000 102,000 55,000 45,000
7,900 8,000 79,000 41,000 36,000 11,800 12,000 102,000 55,000 45,000
7,940 5/16 8,000 79,000 41,000 36,000 11,900 12,000 102,000 55,000 45,000
8,000 8,000 79,000 41,000 36,000 11,910 15/32 12,000 102,000 55,000 45,000
8,100 10,000 89,000 47,000 40,000 12,000 12,000 102,000 55,000 45,000
8,200 10,000 89,000 47,000 40,000 12,100 14,000 107,000 60,000 45,000
8,300 10,000 89,000 47,000 40,000 12,200 14,000 107,000 60,000 45,000
8,330 21/64 10,000 89,000 47,000 40,000 12,300 31/64 14,000 107,000 60,000 45,000
8,400 10,000 89,000 47,000 40,000 12,500 14,000 107,000 60,000 45,000
8,500 10,000 89,000 47,000 40,000 12,700 1/2 14,000 107,000 60,000 45,000
8,600 10,000 89,000 47,000 40,000 13,000 14,000 107,000 60,000 45,000
8,700 10,000 89,000 47,000 40,000 13,200 14,000 107,000 60,000 45,000
8,730 11/32 10,000 89,000 47,000 40,000 13,300 14,000 107,000 60,000 45,000
8,800 10,000 89,000 47,000 40,000 13,500 14,000 107,000 60,000 45,000
8,900 10,000 89,000 47,000 40,000 13,700 14,000 107,000 60,000 45,000
9,000 10,000 89,000 47,000 40,000 14,000 14,000 107,000 60,000 45,000
9,100 10,000 89,000 47,000 40,000 14,200 16,000 115,000 65,000 48,000
9,130 23/64 10,000 89,000 47,000 40,000 14,290 9/16 16,000 115,000 65,000 48,000
9,200 10,000 89,000 47,000 40,000 14,400 16,000 115,000 65,000 48,000
9,250 10,000 89,000 47,000 40,000 14,500 16,000 115,000 65,000 48,000
9,300 10,000 89,000 47,000 40,000 14,600 16,000 115,000 65,000 48,000
9,400 10,000 89,000 47,000 40,000 14,700 16,000 115,000 65,000 48,000
9,500 10,000 89,000 47,000 40,000 15,000 16,000 115,000 65,000 48,000
9,520 3/8 10,000 89,000 47,000 40,000 15,200 16,000 115,000 65,000 48,000
9,600 10,000 89,000 47,000 40,000 15,500 16,000 115,000 65,000 48,000
9,700 10,000 89,000 47,000 40,000 15,700 16,000 115,000 65,000 48,000
9,800 10,000 89,000 47,000 40,000 16,000 16,000 115,000 65,000 48,000
9,900 10,000 89,000 47,000 40,000 16,100 18,000 123,000 73,000 48,000
9,920 25/64 10,000 89,000 47,000 40,000 16,500 18,000 123,000 73,000 48,000
10,000 10,000 89,000 47,000 40,000 16,900 18,000 123,000 73,000 48,000
10,100 12,000 102,000 55,000 45,000 17,000 18,000 123,000 73,000 48,000
10,200 12,000 102,000 55,000 45,000 17,300 18,000 123,000 73,000 48,000
10,300 12,000 102,000 55,000 45,000 17,500 18,000 123,000 73,000 48,000
10,320 13/32 12,000 102,000 55,000 45,000 18,000 18,000 123,000 73,000 48,000
10,400 12,000 102,000 55,000 45,000 18,500 20,000 131,000 79,000 50,000
10,500 12,000 102,000 55,000 45,000 18,900 20,000 131,000 79,000 50,000
10,600 12,000 102,000 55,000 45,000 19,000 20,000 131,000 79,000 50,000
10,700 12,000 102,000 55,000 45,000 19,500 20,000 131,000 79,000 50,000
10,800 12,000 102,000 55,000 45,000 20,000 20,000 131,000 79,000 50,000
10,900 12,000 102,000 55,000 45,000
11,000 12,000 102,000 55,000 45,000
11,100 12,000 102,000 55,000 45,000
11,110 7/16 12,000 102,000 55,000 45,000
11,200 12,000 102,000 55,000 45,000
11,300 12,000 102,000 55,000 45,000
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aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

tmax = 1-1,5 x d4

t max

o [E T
ls 1 Iz
l1

di d2 hé I
mm inch mm mm
4,000 6,000 66,000
5,000 6,000 66,000
5,500 6,000 66,000
5,800 6,000 66,000
6,000 6,000 66,000
6,400 8,000 79,000
6,800 8,000 79,000
7,000 8,000 79,000
7,400 8,000 79,000
7,500 8,000 79,000
7,800 8,000 79,000
7,940 5/16 8,000 79,000
8,000 8,000 79,000
8,100 10,000 89,000
8,400 10,000 89,000
8,500 10,000 89,000
8,700 10,000 89,000
8,800 10,000 89,000
9,000 10,000 89,000
9,500 10,000 89,000
9,800 10,000 89,000
10,000 10,000 89,000
10,200 12,000 102,000
10,500 12,000 102,000

24,000
28,000
28,000
28,000
28,000
34,000
34,000
34,000
41,000
41,000
41,000
41,000
41,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
55,000
55,000

d1
mm
10,720
10,800
11,000
11,500
11,800
12,000
12,500
12,700
13,000
13,500
14,000
14,500
15,000
15,200
15,500
16,200
16,500
18,000
18,500
19,000
20,000

inch
27/64

172

d2 hé
mm
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
20,000
20,000
20,000

11
mm
102,000
102,000
102,000
102,000
102,000
102,000
107,000
107,000
107,000
107,000
107,000
115,000
115,000
115,000
115,000
123,000
123,000
123,000
131,000
131,000
131,000

mm
55,000
55,000
55,000
55,000
55,000
55,000
60,000
60,000
60,000
60,000
60,000
65,000
65,000
65,000
65,000
73,000
73,000
73,000
79,000
79,000
79,000

mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
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Forets TS avec trous d‘huile

N° d’article 89306
= - -
B (© v [0 s | @ [l 3=

Amin. de I’'dme > @ 10,000 e afflitage a dépouille conique e amortit vibrations et chocs e support HSS avec plaquette CW brasée

aciers non alliés ou faiblement alliés ® fontes grises, fontes a graphite sphéroidal e laitons, bronzes, matiéres plastiques, graphite

tmax = 1-1,5 x d4

ol

do

d1 d2 h6 11 12 13 di d2 hé 1 12 13
mm mm mm mm mm mm mm mm mm mm
10,000 16,000 103,000 51,000 48,000 17,000 20,000 130,000 76,000 50,000
10,500 16,000 103,000 51,000 48,000 17,500 20,000 130,000 76,000 50,000
10,600 16,000 103,000 51,000 48,000 17,700 20,000 130,000 76,000 50,000
11,000 16,000 103,000 51,000 48,000 18,000 20,000 130,000 76,000 50,000
12,000 16,000 103,000 51,000 48,000 18,500 25,000 144,000 84,000 56,000
12,200 16,000 111,000 59,000 48,000 19,000 25,000 144,000 84,000 56,000
12,500 16,000 111,000 59,000 48,000 19,700 25,000 144,000 84,000 56,000
13,000 16,000 111,000 59,000 48,000 20,000 25,000 144,000 84,000 56,000
13,700 16,000 111,000 59,000 48,000 20,500 25,000 153,000 93,000 56,000
14,000 16,000 111,000 59,000 48,000 21,000 25,000 153,000 93,000 56,000
14,200 20,000 122,000 68,000 50,000 21,500 25,000 153,000 93,000 56,000
14,400 20,000 122,000 68,000 50,000 22,000 25,000 153,000 93,000 56,000
14,600 20,000 122,000 68,000 50,000 22,500 25,000 161,000 101,000 56,000
15,000 20,000 122,000 68,000 50,000 23,500 25,000 161,000 101,000 56,000
15,300 20,000 122,000 68,000 50,000 25,000 32,000 174,000 110,000 60,000
15,800 20,000 122,000 68,000 50,000
16,000 20,000 122,000 68,000 50,000
16,500 20,000 130,000 76,000 50,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée
aciers inox., inaltérables aux acides et réfractaires e titane et ses alliages ® Inconel, Hastelloy, Monel

N° d’article 89550

)

TS 100
INOX

3xD

6537K

e | | (e €9

B

Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée
aciers inox., inaltérables aux acides et réfractaires e titane et ses alliages ® Inconel, Hastelloy, Monel

t max

t max

|2'1 ,5 X d1

s =T
ls 1 o
l1
di d2 hé I
mm inch mm mm
3,000 6,000 62,000
3,100 6,000 62,000
3,170 1/8 6,000 62,000
3,200 6,000 62,000
3,250 6,000 62,000
3,300 6,000 62,000
3,400 6,000 62,000
3,500 6,000 62,000
3,570 9/64 6,000 62,000
3,600 6,000 62,000
3,700 6,000 62,000
3,800 6,000 66,000
3,900 6,000 66,000
3,970 5/32 6,000 66,000
4,000 6,000 66,000
4,100 6,000 66,000
4,200 6,000 66,000
4,300 6,000 66,000
4,370 11/64 6,000 66,000
4,400 6,000 66,000
4,500 6,000 66,000
4,600 6,000 66,000
4,650 6,000 66,000
4,700 6,000 66,000
4,760 3/16 6,000 66,000
4,800 6,000 66,000
4,900 6,000 66,000
5,000 6,000 66,000
5,100 6,000 66,000
5,160 13/64 6,000 66,000

12
mm
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
28,000
28,000
28,000
28,000
28,000
28,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm
5,200
5,300
5,400
5,500
5,550
5,560
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,400
7,500

inch

7/32

15/64

1/4

17/64

9/32

d2 hé
mm
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000

11
mm
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000

12
mm
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
41,000
41,000
41,000
41,000
41,000
41,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
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Forets TS avec trous d‘huile

di1 d2 h6 I 12 13 d1 d2 hé I 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
7,540 19/64 8,000 79,000 41,000 36,000 11,400 12,000 102,000 55,000 45,000
7,600 8,000 79,000 41,000 36,000 11,500 12,000 102,000 55,000 45,000
7,700 8,000 79,000 41,000 36,000 11,600 12,000 102,000 55,000 45,000
7,800 8,000 79,000 41,000 36,000 11,700 12,000 102,000 55,000 45,000
7,900 8,000 79,000 41,000 36,000 11,800 12,000 102,000 55,000 45,000
7,940 5/16 8,000 79,000 41,000 36,000 11,900 12,000 102,000 55,000 45,000
8,000 8,000 79,000 41,000 36,000 11,910 15/32 12,000 102,000 55,000 45,000
8,100 10,000 89,000 47,000 40,000 12,000 12,000 102,000 55,000 45,000
8,200 10,000 89,000 47,000 40,000 12,200 14,000 107,000 60,000 45,000
8,300 10,000 89,000 47,000 40,000 12,500 14,000 107,000 60,000 45,000
8,330 21/64 10,000 89,000 47,000 40,000 12,700 1/2 14,000 107,000 60,000 45,000
8,400 10,000 89,000 47,000 40,000 12,800 14,000 107,000 60,000 45,000
8,500 10,000 89,000 47,000 40,000 13,000 14,000 107,000 60,000 45,000
8,600 10,000 89,000 47,000 40,000 13,300 14,000 107,000 60,000 45,000
8,700 10,000 89,000 47,000 40,000 13,500 14,000 107,000 60,000 45,000
8,730 11/32 10,000 89,000 47,000 40,000 13,700 14,000 107,000 60,000 45,000
8,800 10,000 89,000 47,000 40,000 14,000 14,000 107,000 60,000 45,000
8,900 10,000 89,000 47,000 40,000 14,200 16,000 115,000 65,000 48,000
9,000 10,000 89,000 47,000 40,000 14,290 9/16 16,000 115,000 65,000 48,000
9,100 10,000 89,000 47,000 40,000 14,300 16,000 115,000 65,000 48,000
9,130 23/64 10,000 89,000 47,000 40,000 14,500 16,000 115,000 65,000 48,000
9,200 10,000 89,000 47,000 40,000 14,700 16,000 115,000 65,000 48,000
9,250 10,000 89,000 47,000 40,000 15,000 16,000 115,000 65,000 48,000
9,300 10,000 89,000 47,000 40,000 15,200 16,000 115,000 65,000 48,000
9,400 10,000 89,000 47,000 40,000 15,300 16,000 115,000 65,000 48,000
9,500 10,000 89,000 47,000 40,000 15,500 16,000 115,000 65,000 48,000
9,520 3/8 10,000 89,000 47,000 40,000 15,700 16,000 115,000 65,000 48,000
9,600 10,000 89,000 47,000 40,000 16,000 16,000 115,000 65,000 48,000
9,700 10,000 89,000 47,000 40,000 16,300 18,000 123,000 73,000 48,000
9,800 10,000 89,000 47,000 40,000 16,500 18,000 123,000 73,000 48,000
9,900 10,000 89,000 47,000 40,000 16,900 18,000 123,000 73,000 48,000
9,920 25/64 10,000 89,000 47,000 40,000 17,000 18,000 123,000 73,000 48,000
10,000 10,000 89,000 47,000 40,000 17,300 18,000 123,000 73,000 48,000
10,100 12,000 102,000 55,000 45,000 17,500 18,000 123,000 73,000 48,000
10,200 12,000 102,000 55,000 45,000 18,000 18,000 123,000 73,000 48,000
10,300 12,000 102,000 55,000 45,000 18,500 20,000 131,000 79,000 50,000
10,320 13/32 12,000 102,000 55,000 45,000 18,900 20,000 131,000 79,000 50,000
10,400 12,000 102,000 55,000 45,000 19,000 20,000 131,000 79,000 50,000
10,500 12,000 102,000 55,000 45,000 19,300 20,000 131,000 79,000 50,000
10,600 12,000 102,000 55,000 45,000 19,500 20,000 131,000 79,000 50,000
10,700 12,000 102,000 55,000 45,000 20,000 20,000 131,000 79,000 50,000
10,800 12,000 102,000 55,000 45,000
10,900 12,000 102,000 55,000 45,000
11,000 12,000 102,000 55,000 45,000
11,100 12,000 102,000 55,000 45,000
11,110 7/16 12,000 102,000 55,000 45,000
11,200 12,000 102,000 55,000 45,000
11,300 12,000 102,000 55,000 45,000
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N° d’article 89423
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coupe optimisée
aciers alliés et & haute résistance jusqu’a 1400 N/mm? e Inconel, Hastelloy, Monel ® titane et ses alliages

N° d’article 89424

e ||| [l

Amin. de I’'dme > @ 3,000 e aff(tage a dépouille conique ® Forme de |'aréte de coupe principale légérement concave ® géométrie de

v @)

TS 100
H

coupe optimisée
aciers alliés et & haute résistance jusqu’a 1400 N/mm? e Inconel, Hastelloy, Monel ® titane et ses alliages

3xD

6537K

t max

t max

5 | |[@ e

Amin. de I’'dme = @ 3,000 e afftage a dépouille conique ® Forme de |'aréte de coupe principale légérement concave ® géométrie de

= |2'1 ,5 X d1

s T
ls 1 o
l1
di d2 hé I
mm inch mm mm
3,000 6,000 62,000
3,100 6,000 62,000
3,170 1/8 6,000 62,000
3,200 6,000 62,000
3,250 6,000 62,000
3,300 6,000 62,000
3,400 6,000 62,000
3,500 6,000 62,000
3,570 9/64 6,000 62,000
3,600 6,000 62,000
3,700 6,000 62,000
3,800 6,000 66,000
3,900 6,000 66,000
3,970 5/32 6,000 66,000
4,000 6,000 66,000
4,100 6,000 66,000
4,200 6,000 66,000
4,300 6,000 66,000
4,370 11/64 6,000 66,000
4,400 6,000 66,000
4,500 6,000 66,000
4,600 6,000 66,000
4,650 6,000 66,000
4,700 6,000 66,000
4,760 3/16 6,000 66,000
4,800 6,000 66,000
4,900 6,000 66,000
5,000 6,000 66,000
5,100 6,000 66,000
5,160 13/64 6,000 66,000

12
mm
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
28,000
28,000
28,000
28,000
28,000
28,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm
5,200
5,300
5,400
5,500
5,550
5,560
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,400
7,500

inch

7/32

15/64

1/4

17/64

9/32

d2 hé
mm
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000

B

B

11
mm
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000

12
mm
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
41,000
41,000
41,000
41,000
41,000
41,000

o O

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
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di1 d2 h6 I 12 13 d1 d2 hé I 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
7,540 19/64 8,000 79,000 41,000 36,000 11,400 12,000 102,000 55,000 45,000
7,600 8,000 79,000 41,000 36,000 11,500 12,000 102,000 55,000 45,000
7,700 8,000 79,000 41,000 36,000 11,600 12,000 102,000 55,000 45,000
7,800 8,000 79,000 41,000 36,000 11,700 12,000 102,000 55,000 45,000
7,900 8,000 79,000 41,000 36,000 11,800 12,000 102,000 55,000 45,000
7,940 5/16 8,000 79,000 41,000 36,000 11,900 12,000 102,000 55,000 45,000
8,000 8,000 79,000 41,000 36,000 11,910 15/32 12,000 102,000 55,000 45,000
8,100 10,000 89,000 47,000 40,000 12,000 12,000 102,000 55,000 45,000
8,200 10,000 89,000 47,000 40,000 12,200 14,000 107,000 60,000 45,000
8,300 10,000 89,000 47,000 40,000 12,500 14,000 107,000 60,000 45,000
8,330 21/64 10,000 89,000 47,000 40,000 12,700 1/2 14,000 107,000 60,000 45,000
8,400 10,000 89,000 47,000 40,000 12,800 14,000 107,000 60,000 45,000
8,500 10,000 89,000 47,000 40,000 13,000 14,000 107,000 60,000 45,000
8,600 10,000 89,000 47,000 40,000 13,300 14,000 107,000 60,000 45,000
8,700 10,000 89,000 47,000 40,000 13,500 14,000 107,000 60,000 45,000
8,730 11/32 10,000 89,000 47,000 40,000 13,700 14,000 107,000 60,000 45,000
8,800 10,000 89,000 47,000 40,000 14,000 14,000 107,000 60,000 45,000
8,900 10,000 89,000 47,000 40,000 14,200 16,000 115,000 65,000 48,000
9,000 10,000 89,000 47,000 40,000 14,290 9/16 16,000 115,000 65,000 48,000
9,100 10,000 89,000 47,000 40,000 14,300 16,000 115,000 65,000 48,000
9,130 23/64 10,000 89,000 47,000 40,000 14,500 16,000 115,000 65,000 48,000
9,200 10,000 89,000 47,000 40,000 14,700 16,000 115,000 65,000 48,000
9,250 10,000 89,000 47,000 40,000 15,000 16,000 115,000 65,000 48,000
9,300 10,000 89,000 47,000 40,000 15,200 16,000 115,000 65,000 48,000
9,400 10,000 89,000 47,000 40,000 15,300 16,000 115,000 65,000 48,000
9,500 10,000 89,000 47,000 40,000 15,500 16,000 115,000 65,000 48,000
9,520 3/8 10,000 89,000 47,000 40,000 15,700 16,000 115,000 65,000 48,000
9,600 10,000 89,000 47,000 40,000 16,000 16,000 115,000 65,000 48,000
9,700 10,000 89,000 47,000 40,000 16,300 18,000 123,000 73,000 48,000
9,800 10,000 89,000 47,000 40,000 16,500 18,000 123,000 73,000 48,000
9,900 10,000 89,000 47,000 40,000 16,900 18,000 123,000 73,000 48,000
9,920 25/64 10,000 89,000 47,000 40,000 17,000 18,000 123,000 73,000 48,000
10,000 10,000 89,000 47,000 40,000 17,300 18,000 123,000 73,000 48,000
10,100 12,000 102,000 55,000 45,000 17,500 18,000 123,000 73,000 48,000
10,200 12,000 102,000 55,000 45,000 18,000 18,000 123,000 73,000 48,000
10,300 12,000 102,000 55,000 45,000 18,500 20,000 131,000 79,000 50,000
10,320 13/32 12,000 102,000 55,000 45,000 18,900 20,000 131,000 79,000 50,000
10,400 12,000 102,000 55,000 45,000 19,000 20,000 131,000 79,000 50,000
10,500 12,000 102,000 55,000 45,000 19,050 3/4 20,000 131,000 79,000 50,000
10,600 12,000 102,000 55,000 45,000 19,300 20,000 131,000 79,000 50,000
10,700 12,000 102,000 55,000 45,000 19,500 20,000 131,000 79,000 50,000
10,800 12,000 102,000 55,000 45,000 20,000 20,000 131,000 79,000 50,000
10,900 12,000 102,000 55,000 45,000
11,000 12,000 102,000 55,000 45,000
11,100 12,000 102,000 55,000 45,000
11,110 7/16 12,000 102,000 55,000 45,000
11,200 12,000 102,000 55,000 45,000
11,300 12,000 102,000 55,000 45,000
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e respecter la pression du liquide de refroid.
aluminium et alliages d’aluminium e alliages d’aluminium avec haut % de Si

tmax = 1-1,5 X d4
tmax
s} [FE2==C =9
I3 I,
1
di d2 hé I

mm inch mm mm

3,000 6,000 66,000
3,100 6,000 66,000
3,200 6,000 66,000
3,300 6,000 66,000
3,400 6,000 66,000
3,500 6,000 66,000
3,600 6,000 66,000
3,700 6,000 66,000
3,800 6,000 74,000
3,900 6,000 74,000
4,000 6,000 74,000
4,200 6,000 74,000
5,000 6,000 74,000
5,100 6,000 74,000
5,300 6,000 74,000
5,900 6,000 74,000
6,000 6,000 74,000
6,200 8,000 91,000
6,300 8,000 91,000
6,400 8,000 91,000
6,600 8,000 91,000
6,700 8,000 91,000
6,800 8,000 91,000
7,000 8,000 91,000
7,400 8,000 91,000
7,500 8,000 91,000
8,000 8,000 91,000
8,100 10,000 103,000
8,200 10,000 103,000
8,300 10,000 103,000

w || [l

Amin. de I’'dme > @ 3,000 e aff(tage en pente e tolérances serrées des diamétres e état de surface d.pergages de qualité supérieure

24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
30,000
30,000
30,000
30,000
36,000
36,000
36,000
36,000
36,000
583,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
61,000
61,000
61,000

d1
mm
8,400
8,500
8,700
9,000
9,400
10,000
10,200
10,500
11,000
11,500
12,000
12,300
12,500
12,700
13,000
14,000
15,000
16,000
16,500
17,000
17,500
18,000
19,000
20,000

inch

31/64

172

d2 hé
mm
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000
20,000

B s

11
mm
103,000
103,000
103,000
103,000
103,000
103,000
118,000
118,000
118,000
118,000
118,000
124,000
124,000
124,000
124,000
124,000
133,000
133,000
143,000
143,000
143,000
143,000
153,000
153,000

12
mm
61,000
61,000
61,000
61,000
61,000
61,000
71,000
71,000
71,000
71,000
71,000
74,000
74,000
74,000
74,000
74,000
83,000
83,000
93,000
93,000
93,000
93,000
101,000
101,000

mm
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
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Amin. de I’'dme > @ 3,700 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

tmax = 1-1,5 x d4

t max

dp
7
A

d1
mm
3,700
5,000
5,160
5,500
5,560
5,800
6,000
6,350
6,400
6,500
6,750
6,800
7,000
7,140
7,500
7,540
7,700
7,800
7,940
8,000
8,500
8,600
8,730
8,800
9,000
9,300
9,500
9,520
9,700
9,800
9,920
10,000
10,200
10,320
10,500
10,720

214

inch

13/64

7/32

1/4

17/64

9/32

19/64

5/16

11/32

3/8

25/64

13/32

27/64

d2 h6
mm
6,000
6,000
6,000
6,000
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000

11
mm
66,000
82,000
82,000
82,000
82,000
82,000
82,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
118,000
118,000
118,000
118,000

28,000
44,000
44,000
44,000
44,000
44,000
44,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
71,000
71,000
71,000
71,000

d1
mm
10,800
11,000
11,110
11,200
11,500
11,510
11,800
11,910
12,000
12,500
12,700
13,000
13,500
14,000
14,290
14,500
15,000
15,500
15,870
16,000
16,500
17,000
17,500
18,000
19,500

inch

7/16

29/64

15/32

172

9/16

5/8

d2 hé
mm
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
20,000

11
mm
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
124,000
124,000
124,000
124,000
124,000
133,000
133,000
133,000
133,000
133,000
133,000
143,000
143,000
143,000
143,000
153,000

12
mm
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
77,000
77,000
77,000
77,000
77,000
83,000
83,000
83,000
83,000
83,000
83,000
93,000
93,000
93,000
93,000
101,000

mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si
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Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers (alliés / non alliés) jusqu'a 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

t max

t max

1-1,5 x d

s T
ls 1 o
l1
di d2 hé I
mm inch mm mm
3,000 6,000 66,000
3,100 6,000 66,000
3,170 1/8 6,000 66,000
3,200 6,000 66,000
3,250 6,000 66,000
3,300 6,000 66,000
3,400 6,000 66,000
3,500 6,000 66,000
3,570 9/64 6,000 66,000
3,600 6,000 66,000
3,700 6,000 66,000
3,800 6,000 74,000
3,900 6,000 74,000
3,970 5/32 6,000 74,000
4,000 6,000 74,000
4,100 6,000 74,000
4,200 6,000 74,000
4,300 6,000 74,000
4,370 11/64 6,000 74,000
4,400 6,000 74,000
4,500 6,000 74,000
4,600 6,000 74,000
4,650 6,000 74,000
4,700 6,000 74,000
4,760 3/16 6,000 82,000
4,800 6,000 82,000
4,900 6,000 82,000
5,000 6,000 82,000
5,100 6,000 82,000
5,160 13/64 6,000 82,000

12
mm
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
28,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
44,000
44,000
44,000
44,000
44,000
44,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm
5,200
5,300
5,400
5,500
5,550
5,560
5,600
5,700
5,800
5,900
5,950
6,000
6,100
6,200
6,300
6,350
6,400
6,500
6,600
6,700
6,750
6,800
6,900
7,000
7,100
7,140
7,200
7,300
7,400
7,500

inch

7/32

15/64

1/4

17/64

9/32

d2 hé
mm
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000

11
mm
82,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
82,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000

12
mm
44,000
44,000
44,000
44,000
44,000
44,000
44,000
44,000
44,000
44,000
44,000
44,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000

(7]
=

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
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di1 d2 h6 I 12 13 d1 d2 hé I 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
7,540 19/64 8,000 91,000 53,000 36,000 11,400 12,000 118,000 71,000 45,000
7,600 8,000 91,000 53,000 36,000 11,500 12,000 118,000 71,000 45,000
7,700 8,000 91,000 53,000 36,000 11,600 12,000 118,000 71,000 45,000
7,800 8,000 91,000 53,000 36,000 11,700 12,000 118,000 71,000 45,000
7,900 8,000 91,000 53,000 36,000 11,800 12,000 118,000 71,000 45,000
7,940 5/16 8,000 91,000 53,000 36,000 11,900 12,000 118,000 71,000 45,000
8,000 8,000 91,000 53,000 36,000 11,910 15/32 12,000 118,000 71,000 45,000
8,100 10,000 103,000 61,000 40,000 12,000 12,000 118,000 71,000 45,000
8,200 10,000 103,000 61,000 40,000 12,100 14,000 124,000 77,000 45,000
8,300 10,000 103,000 61,000 40,000 12,200 14,000 124,000 77,000 45,000
8,330 21/64 10,000 103,000 61,000 40,000 12,300 31/64 14,000 124,000 77,000 45,000
8,400 10,000 103,000 61,000 40,000 12,400 14,000 124,000 77,000 45,000
8,500 10,000 103,000 61,000 40,000 12,500 14,000 124,000 77,000 45,000
8,600 10,000 103,000 61,000 40,000 12,600 14,000 124,000 77,000 45,000
8,700 10,000 103,000 61,000 40,000 12,700 1/2 14,000 124,000 77,000 45,000
8,730 11/32 10,000 103,000 61,000 40,000 12,800 14,000 124,000 77,000 45,000
8,800 10,000 103,000 61,000 40,000 13,000 14,000 124,000 77,000 45,000
8,900 10,000 103,000 61,000 40,000 13,100 33/64 14,000 124,000 77,000 45,000
9,000 10,000 103,000 61,000 40,000 13,300 14,000 124,000 77,000 45,000
9,100 10,000 103,000 61,000 40,000 13,500 14,000 124,000 77,000 45,000
9,130 23/64 10,000 103,000 61,000 40,000 13,700 14,000 124,000 77,000 45,000
9,200 10,000 103,000 61,000 40,000 13,800 14,000 124,000 77,000 45,000
9,250 10,000 103,000 61,000 40,000 14,000 14,000 124,000 77,000 45,000
9,300 10,000 103,000 61,000 40,000 14,100 16,000 133,000 83,000 48,000
9,400 10,000 103,000 61,000 40,000 14,200 16,000 133,000 83,000 48,000
9,500 10,000 103,000 61,000 40,000 14,290 9/16 16,000 133,000 83,000 48,000
9,520 3/8 10,000 103,000 61,000 40,000 14,500 16,000 133,000 83,000 48,000
9,600 10,000 103,000 61,000 40,000 14,700 16,000 133,000 83,000 48,000
9,700 10,000 103,000 61,000 40,000 14,800 16,000 133,000 83,000 48,000
9,800 10,000 103,000 61,000 40,000 15,000 16,000 133,000 83,000 48,000
9,900 10,000 103,000 61,000 40,000 15,100 16,000 133,000 83,000 48,000
9,920 25/64 10,000 103,000 61,000 40,000 15,200 16,000 133,000 83,000 48,000
10,000 10,000 103,000 61,000 40,000 15,300 16,000 133,000 83,000 48,000
10,100 12,000 118,000 71,000 45,000 15,500 16,000 133,000 83,000 48,000
10,200 12,000 118,000 71,000 45,000 15,700 16,000 133,000 83,000 48,000
10,300 12,000 118,000 71,000 45,000 15,800 16,000 133,000 83,000 48,000
10,320 13/32 12,000 118,000 71,000 45,000 16,000 16,000 133,000 83,000 48,000
10,400 12,000 118,000 71,000 45,000 16,500 18,000 143,000 93,000 48,000
10,500 12,000 118,000 71,000 45,000 16,900 18,000 143,000 93,000 48,000
10,600 12,000 118,000 71,000 45,000 17,000 18,000 143,000 93,000 48,000
10,700 12,000 118,000 71,000 45,000 17,500 18,000 143,000 93,000 48,000
10,800 12,000 118,000 71,000 45,000 18,000 18,000 143,000 93,000 48,000
10,900 12,000 118,000 71,000 45,000 18,500 20,000 153,000 101,000 50,000
11,000 12,000 118,000 71,000 45,000 18,900 20,000 153,000 101,000 50,000
11,100 12,000 118,000 71,000 45,000 19,000 20,000 153,000 101,000 50,000
11,110 7/16 12,000 118,000 71,000 45,000 19,050 3/4 20,000 153,000 101,000 50,000
11,200 12,000 118,000 71,000 45,000 19,500 20,000 153,000 101,000 50,000
11,300 12,000 118,000 71,000 45,000 20,000 20,000 153,000 101,000 50,000
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di

ol

d1
mm

9,800

10,000
10,200
10,500
10,600
10,700
10,800
11,000
11,800
11,900
12,000
12,300
12,500
12,700
12,900
13,000
13,100
13,500
13,600
13,700
13,900
14,000
14,500
14,600
15,000
15,200
15,500
15,700
16,000
16,200

d2 h6
mm
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000

mm
127,000
127,000
127,000
127,000
127,000
127,000
127,000
127,000
127,000
127,000
127,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
154,000
154,000
154,000
154,000
154,000
154,000
154,000
166,000

12
mm
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
100,000
100,000
100,000
100,000
100,000
100,000
100,000
112,000

mm
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000

di

16,500
16,800
17,000
17,200
17,300
17,500
18,000
18,300
18,500
19,000
19,500
19,700
20,000
20,500
21,000
22,000
22,220
22,500
23,000
23,500
24,000
24,500
25,000
25,500

d2 hé

20,000
20,000
20,000
20,000
20,000
20,000
20,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
32,000
32,000
32,000

1
mm
166,000
166,000
166,000
166,000
166,000
166,000
166,000
184,000
184,000
184,000
184,000
184,000
184,000
197,000
197,000
197,000
209,000
209,000
209,000
209,000
209,000
226,000
226,000
226,000

12
mm
112,000
112,000
112,000
112,000
112,000
112,000
112,000
124,000
124,000
124,000
124,000
124,000
124,000
137,000
137,000
137,000
149,000
149,000
149,000
149,000
149,000
162,000
162,000
162,000

mm
50,000
50,000
50,000
50,000
50,000
50,000
50,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
60,000
60,000
60,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée
aciers inox., inaltérables aux acides et réfractaires e titane et ses alliages ® Inconel, Hastelloy, Monel
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Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers inox., inaltérables aux acides et réfractaires e titane et ses alliages ® Inconel, Hastelloy, Monel

Tmax = 11,5 X ¢y
tmax
: S5
ls 1 o
l1
di d2 hé I 12 13 di d2 hé 11 12 13
mm inch mm mm mm mm mm inch mm mm mm mm

3,000 6,000 66,000 28,000 36,000 5,200 6,000 82,000 44,000 36,000
3,100 6,000 66,000 28,000 36,000 5,300 6,000 82,000 44,000 36,000
3,170 1/8 6,000 66,000 28,000 36,000 5,400 6,000 82,000 44,000 36,000
3,200 6,000 66,000 28,000 36,000 5,500 6,000 82,000 44,000 36,000
3,250 6,000 66,000 28,000 36,000 5,550 6,000 82,000 44,000 36,000
3,300 6,000 66,000 28,000 36,000 5,560 7/32 6,000 82,000 44,000 36,000
3,400 6,000 66,000 28,000 36,000 5,600 6,000 82,000 44,000 36,000
3,500 6,000 66,000 28,000 36,000 5,700 6,000 82,000 44,000 36,000
3,570 9/64 6,000 66,000 28,000 36,000 5,800 6,000 82,000 44,000 36,000
3,600 6,000 66,000 28,000 36,000 5,900 6,000 82,000 44,000 36,000
3,700 6,000 66,000 28,000 36,000 5,950 15/64 6,000 82,000 44,000 36,000
3,800 6,000 74,000 36,000 36,000 6,000 6,000 82,000 44,000 36,000
3,900 6,000 74,000 36,000 36,000 6,100 8,000 91,000 53,000 36,000
3,970 5/32 6,000 74,000 36,000 36,000 6,200 8,000 91,000 53,000 36,000
4,000 6,000 74,000 36,000 36,000 6,300 8,000 91,000 53,000 36,000
4,100 6,000 74,000 36,000 36,000 6,350 1/4 8,000 91,000 53,000 36,000
4,200 6,000 74,000 36,000 36,000 6,400 8,000 91,000 53,000 36,000
4,300 6,000 74,000 36,000 36,000 6,500 8,000 91,000 53,000 36,000
4,370 11/64 6,000 74,000 36,000 36,000 6,600 8,000 91,000 53,000 36,000
4,400 6,000 74,000 36,000 36,000 6,700 8,000 91,000 53,000 36,000
4,500 6,000 74,000 36,000 36,000 6,750 17/64 8,000 91,000 53,000 36,000
4,600 6,000 74,000 36,000 36,000 6,800 8,000 91,000 58,000 36,000
4,650 6,000 74,000 36,000 36,000 6,900 8,000 91,000 53,000 36,000
4,700 6,000 74,000 36,000 36,000 7,000 8,000 91,000 58,000 36,000
4,760 3/16 6,000 82,000 44,000 36,000 7,100 8,000 91,000 53,000 36,000
4,800 6,000 82,000 44,000 36,000 7,140 9/32 8,000 91,000 53,000 36,000
4,900 6,000 82,000 44,000 36,000 7,200 8,000 91,000 53,000 36,000
5,000 6,000 82,000 44,000 36,000 7,300 8,000 91,000 53,000 36,000
5,100 6,000 82,000 44,000 36,000 7,400 8,000 91,000 53,000 36,000
5,160 13/64 6,000 82,000 44,000 36,000 7,500 8,000 91,000 53,000 36,000
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di
mm
7,540
7,600
7,700
7,800
7,900
7,940
8,000
8,100
8,200
8,300
8,330
8,400
8,500
8,600
8,700
8,730
8,800
8,900
9,000
9,100
9,130
9,200
9,250
9,300
9,400
9,500
9,520
9,600
9,700
9,800
9,900
9,920
10,000
10,100
10,200
10,300
10,320
10,400
10,500
10,600
10,700
10,800
10,900
11,000
11,100
11,110
11,200
11,300

inch
19/64

5/16

21/64

11/32

23/64

3/8

25/64

13/32

7/16

d2 h6
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000

11
mm
91,000
91,000
91,000
91,000
91,000
91,000
91,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000

Forets TS avec trous d‘huile

12
mm
53,000
53,000
53,000
53,000
53,000
53,000
53,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000

HARTNER

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
11,400
11,500
11,600
11,700
11,800
11,900
11,910
12,000
12,200
12,500
12,700
12,800
13,000
13,300
13,500
13,700
14,000
14,200
14,290
14,300
14,500
14,700
15,000
15,200
15,300
15,500
15,700
16,000
16,300
16,500
16,900
17,000
17,300
17,500
18,000
18,500
18,900
19,000
19,050
19,300
19,500
20,000

inch

15/32

1/2

9/16

3/4

d2 hé
mm
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000

11
mm
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
143,000
143,000
143,000
143,000
143,000
143,000
143,000
153,000
153,000
153,000
153,000
153,000
153,000
153,000

12
mm
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000

219



v
HARTNER

Forets TS avec trous d‘huile
N° d’article 89425
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Amin. de I’'dme > @ 3,000 e aff(tage a dépouille conique ® Forme de |'aréte de coupe principale légérement concave ® géométrie de
coupe optimisée
aciers alliés et & haute résistance jusqu’a 1400 N/mm? e Inconel, Hastelloy, Monel ® titane et ses alliages

N° d’article 89426
Fv R s s
e e | [|@ [ B,

Amin. de I’'dme = @ 3,000 e afftage a dépouille conique ® Forme de |'aréte de coupe principale légérement concave ® géométrie de
coupe optimisée
aciers alliés et & haute résistance jusqu’a 1400 N/mm? e Inconel, Hastelloy, Monel ® titane et ses alliages

5xD

TS 100
H

6537L

tmax = |2'1 15 X d1

t max

s T
ls 1 o
l1
di d2 hé I 12 13 di d2 hé 11 12 13
mm inch mm mm mm mm mm inch mm mm mm mm
3,000 6,000 66,000 28,000 36,000 5,200 6,000 82,000 44,000 36,000
3,100 6,000 66,000 28,000 36,000 5,300 6,000 82,000 44,000 36,000
3,170 1/8 6,000 66,000 28,000 36,000 5,400 6,000 82,000 44,000 36,000
3,200 6,000 66,000 28,000 36,000 5,500 6,000 82,000 44,000 36,000
3,250 6,000 66,000 28,000 36,000 5,550 6,000 82,000 44,000 36,000
3,300 6,000 66,000 28,000 36,000 5,560 7/32 6,000 82,000 44,000 36,000
3,400 6,000 66,000 28,000 36,000 5,600 6,000 82,000 44,000 36,000
3,500 6,000 66,000 28,000 36,000 5,700 6,000 82,000 44,000 36,000
3,570 9/64 6,000 66,000 28,000 36,000 5,800 6,000 82,000 44,000 36,000
3,600 6,000 66,000 28,000 36,000 5,900 6,000 82,000 44,000 36,000
3,700 6,000 66,000 28,000 36,000 5,950 15/64 6,000 82,000 44,000 36,000
3,800 6,000 74,000 36,000 36,000 6,000 6,000 82,000 44,000 36,000
3,900 6,000 74,000 36,000 36,000 6,100 8,000 91,000 53,000 36,000
3,970 5/32 6,000 74,000 36,000 36,000 6,200 8,000 91,000 53,000 36,000
4,000 6,000 74,000 36,000 36,000 6,300 8,000 91,000 53,000 36,000
4,100 6,000 74,000 36,000 36,000 6,350 1/4 8,000 91,000 53,000 36,000
4,200 6,000 74,000 36,000 36,000 6,400 8,000 91,000 53,000 36,000
4,300 6,000 74,000 36,000 36,000 6,500 8,000 91,000 53,000 36,000
4,370 11/64 6,000 74,000 36,000 36,000 6,600 8,000 91,000 53,000 36,000
4,400 6,000 74,000 36,000 36,000 6,700 8,000 91,000 53,000 36,000
4,500 6,000 74,000 36,000 36,000 6,750 17/64 8,000 91,000 53,000 36,000
4,600 6,000 74,000 36,000 36,000 6,800 8,000 91,000 58,000 36,000
4,650 6,000 74,000 36,000 36,000 6,900 8,000 91,000 53,000 36,000
4,700 6,000 74,000 36,000 36,000 7,000 8,000 91,000 58,000 36,000
4,760 3/16 6,000 82,000 44,000 36,000 7,100 8,000 91,000 53,000 36,000
4,800 6,000 82,000 44,000 36,000 7,140 9/32 8,000 91,000 53,000 36,000
4,900 6,000 82,000 44,000 36,000 7,200 8,000 91,000 53,000 36,000
5,000 6,000 82,000 44,000 36,000 7,300 8,000 91,000 53,000 36,000
5,100 6,000 82,000 44,000 36,000 7,400 8,000 91,000 53,000 36,000
5,160 13/64 6,000 82,000 44,000 36,000 7,500 8,000 91,000 53,000 36,000
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di
mm
7,540
7,600
7,700
7,800
7,900
7,940
8,000
8,100
8,200
8,300
8,330
8,400
8,500
8,600
8,700
8,730
8,800
8,900
9,000
9,100
9,130
9,200
9,250
9,300
9,400
9,500
9,520
9,600
9,700
9,800
9,900
9,920
10,000
10,100
10,200
10,300
10,320
10,400
10,500
10,600
10,700
10,800
10,900
11,000
11,100
11,110
11,200
11,300

inch
19/64

5/16

21/64

11/32

23/64

3/8

25/64

13/32

7/16

d2 h6
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000

11
mm
91,000
91,000
91,000
91,000
91,000
91,000
91,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000

Forets TS avec trous d‘huile

12
mm
53,000
53,000
53,000
53,000
53,000
53,000
53,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000

HARTNER

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
11,400
11,500
11,600
11,700
11,800
11,900
11,910
12,000
12,200
12,500
12,700
12,800
13,000
13,300
13,500
13,700
14,000
14,200
14,290
14,300
14,500
14,700
15,000
15,200
15,300
15,500
15,700
16,000
16,300
16,500
16,900
17,000
17,300
17,500
18,000
18,500
18,900
19,000
19,050
19,300
19,500
20,000

inch

15/32

1/2

9/16

3/4

d2 hé
mm
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000

11
mm
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
143,000
143,000
143,000
143,000
143,000
143,000
143,000
153,000
153,000
153,000
153,000
153,000
153,000
153,000

12
mm
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
93,000
93,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000
101,000
101,000
101,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
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N° d’article 89420

v
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Forets TS avec trous d‘huile
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6537L

A GUIEE

B s

Amin. de I’'dme > @ 3,000 e aff(tage des rayons, breveté e Forme de |'aréte de coupe rectiligne (par correction)
fontes vermiculaires GGV et ADI, CDI e fontes grises, fontes malléables, fontes a graphite sphéroidal

tmax = 1-1,5 x d4

t max

8 | oS s e
ls 1 2
I
di d2 hé I 12 13 di
mm inch mm mm mm mm mm inch
3,000 6,000 66,000 28,000 36,000 6,100
3,100 6,000 66,000 28,000 36,000 6,200
3,170 1/8 6,000 66,000 28,000 36,000 6,300
3,200 6,000 66,000 28,000 36,000 6,350 1/4
3,250 6,000 66,000 28,000 36,000 6,400
3,300 6,000 66,000 28,000 36,000 6,500
3,400 6,000 66,000 28,000 36,000 6,600
3,500 6,000 66,000 28,000 36,000 6,700
3,570 9/64 6,000 66,000 28,000 36,000 6,750 17/64
3,600 6,000 66,000 28,000 36,000 6,800
3,700 6,000 66,000 28,000 36,000 6,900
3,800 6,000 74,000 36,000 36,000 7,000
3,900 6,000 74,000 36,000 36,000 7,100
3,970 5/32 6,000 74,000 36,000 36,000 7,140 9/32
4,000 6,000 74,000 36,000 36,000 7,200
4,100 6,000 74,000 36,000 36,000 7,300
4,200 6,000 74,000 36,000 36,000 7,400
4,300 6,000 74,000 36,000 36,000 7,500
4,370 11/64 6,000 74,000 36,000 36,000 7,540 19/64
4,400 6,000 74,000 36,000 36,000 7,600
4,500 6,000 74,000 36,000 36,000 7,700
4,600 6,000 74,000 36,000 36,000 7,800
4,650 6,000 74,000 36,000 36,000 7,900
4,700 6,000 74,000 36,000 36,000 7,940 5/16
4,760 3/16 6,000 82,000 44,000 36,000 8,000
4,800 6,000 82,000 44,000 36,000 8,100
4,900 6,000 82,000 44,000 36,000 8,200
5,000 6,000 82,000 44,000 36,000 8,300
5,100 6,000 82,000 44,000 36,000 8,330 21/64
5,160 13/64 6,000 82,000 44,000 36,000 8,400
5,200 6,000 82,000 44,000 36,000 8,500
5,300 6,000 82,000 44,000 36,000 8,600
5,400 6,000 82,000 44,000 36,000 8,700
5,500 6,000 82,000 44,000 36,000 8,730 11/32
5,550 6,000 82,000 44,000 36,000 8,800
5,560 7/32 6,000 82,000 44,000 36,000 8,900
5,600 6,000 82,000 44,000 36,000 9,000
5,700 6,000 82,000 44,000 36,000 9,100
5,800 6,000 82,000 44,000 36,000 9,130 23/64
5,900 6,000 82,000 44,000 36,000 9,200
5,950 15/64 6,000 82,000 44,000 36,000 9,250
6,000 6,000 82,000 44,000 36,000 9,300

222

d2 hé
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000

11
mm
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
91,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000

12
mm
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
53,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000



d1
mm

9,400

9,500

9,520

9,600

9,700

9,800

9,900

9,920

10,000
10,100
10,200
10,300
10,320
10,400
10,500
10,600
10,700
10,720
10,800
10,900
11,000
11,100
11,110
11,200
11,300
11,400
11,500
11,600
11,700
11,800
11,900
11,910
12,000
12,100
12,200
12,300
12,400
12,500
12,600
12,700
12,800
12,900

inch

3/8

25/64

13/32

27/64

7/16

15/32

31/64

172

d2 h6
mm
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000

11
mm
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
103,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
118,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000

Forets TS avec trous d‘huile

12
mm
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
61,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
71,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000

HARTNER

13
mm
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
13,000
13,100
13,300
13,400
13,500
13,700
13,800
13,900
14,000
14,100
14,200
14,290
14,300
14,400
14,500
14,600
14,700
14,900
15,000
15,100
15,200
15,300
15,400
15,500
15,600
15,700
15,800
15,870
15,900
16,000
16,500
16,670
17,000
17,500
18,000
18,500
19,000
19,500
20,000

inch

33/64

9/16

5/8

21/32

d2 hé
mm
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000

1
mm
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
124,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
143,000
143,000
143,000
143,000
143,000
153,000
153,000
153,000
153,000

12
mm
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
77,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
83,000
93,000
93,000
93,000
93,000
93,000
101,000
101,000
101,000
101,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
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N° d’article 89412

Forets TS avec trous d‘huile

HARTNER

Y

T,

S100

7xD

WN

e ||| [l

Amin. de I’'dme > @ 3,000 e aff(itage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

N° d’article 89416

e R SSSESSSS

TS 100
U

70|

e | | (e €9

L] (¢} L] [¢]

Amin. de I’'dme = @ 3,000 e aff(tage en pente e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers (alliés / non alliés) jusqu'a 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

t max

t max

1-1,5 x d

s T
ls 1 o
l1
di d2 hé I
mm inch mm mm
3,000 6,000 70,000
3,100 6,000 70,000
3,170 1/8 6,000 70,000
3,200 6,000 70,000
3,250 6,000 70,000
3,300 6,000 70,000
3,400 6,000 75,000
3,500 6,000 75,000
3,570 9/64 6,000 75,000
3,600 6,000 75,000
3,700 6,000 75,000
3,800 6,000 75,000
3,900 6,000 75,000
3,970 5/32 6,000 75,000
4,000 6,000 75,000
4,100 6,000 75,000
4,200 6,000 75,000
4,300 6,000 85,000
4,370 11/64 6,000 85,000
4,400 6,000 85,000
4,500 6,000 85,000
4,600 6,000 85,000
4,650 6,000 85,000
4,700 6,000 85,000
4,760 3/16 6,000 90,000
4,800 6,000 90,000
4,900 6,000 90,000
5,000 6,000 90,000
5,100 6,000 90,000
5,160 13/64 6,000 90,000

224

12
mm
30,000
30,000
30,000
30,000
30,000
30,000
35,500
35,500
35,500
35,500
35,500
37,500
37,500
37,500
37,500
37,500
37,500
45,000
45,000
45,000
45,000
45,000
45,000
45,000
50,000
50,000
50,000
50,000
50,000
50,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm
5,200
5,300
5,400
5,500
5,700
5,800
5,900
5,950
6,000
6,200
6,300
6,350
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7,200
7,500
7,600
7,700
7,800
8,000
8,100
8,200
8,400
8,500
8,600

inch

15/64

1/4

d2 hé
mm
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000

11
mm
90,000
90,000
97,000
97,000
97,000
97,000
97,000
97,000
97,000
106,000
106,000
106,000
106,000
106,000
106,000
106,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
131,000
131,000
131,000
131,000
131,000

12
mm
50,000
50,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
76,000
76,000
76,000
76,000
76,000
76,000
76,000
76,000
76,000
87,000
87,000
87,000
87,000
87,000

(7]
=

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000



di
mm
8,700
8,800
9,000
9,100
9,200
9,250
9,300
9,400
9,500
9,520
9,700
9,800
9,900
10,000
10,200
10,300
10,500
10,800
11,000
11,200
11,500
11,800
12,000
12,100
12,200
12,500
12,700
13,000
13,100
13,500

inch

3/8

1/2

33/64

d2 h6
mm
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000

11
mm
131,000
131,000
131,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
155,000
155,000
155,000
155,000
155,000
163,000
163,000
163,000
163,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000

Forets TS avec trous d‘huile

12
mm
87,000
87,000
87,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
106,000
106,000
106,000
106,000
106,000
114,000
114,000
114,000
114,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000

HARTNER

mm
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
14,000
14,100
14,200
14,500
15,000
15,100
15,500
16,000
16,500
16,900
17,000
17,500
18,000
18,500
18,900
19,000
19,050
19,500
20,000

inch

3/4

d2 hé
mm
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000
20,000
20,000

11
mm
182,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
223,000
223,000
223,000
223,000
223,000
244,000
244,000
244,000
244,000
244,000
244,000

12
mm
133,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
171,000
171,000
171,000
171,000
171,000
190,000
190,000
190,000
190,000
190,000
190,000

mm
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
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Forets TS avec trous d‘huile

N° d’article 89308

TS80 || 7xD
Bl @ [vsm] 7x0 gatn,

e | o @ [oe] =

Amin. de I’'dme > @ 10,000 e afflitage a dépouille conique e amortit vibrations et chocs e support HSS avec plaquette CW brasée

aciers non alliés ou faiblement alliés ® fontes grises, fontes a graphite sphéroidal e laitons, bronzes, matiéres plastiques, graphite

tmax = 1-1,5 x d4

ol

do

d1 d2 h6 11 12 13 di d2 hé 1 12 13
mm mm mm mm mm mm mm mm mm mm
10,000 16,000 151,000 99,000 48,000 18,000 20,000 202,000 148,000 50,000
11,000 16,000 151,000 99,000 48,000 19,000 25,000 224,000 164,000 56,000
11,800 16,000 151,000 99,000 48,000 20,000 25,000 224,000 164,000 56,000
12,000 16,000 151,000 99,000 48,000 22,000 25,000 241,000 181,000 56,000
13,000 16,000 167,000 115,000 48,000
13,500 16,000 167,000 115,000 48,000
14,000 16,000 167,000 115,000 48,000
15,000 20,000 186,000 132,000 50,000
16,000 20,000 186,000 132,000 50,000
16,500 20,000 202,000 148,000 50,000
17,000 20,000 202,000 148,000 50,000
17,500 20,000 202,000 148,000 50,000
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N° d’article 89427

Forets TS avec trous d‘huile

HARTNER

Y

TS 100

7xD

WN

coupe optimisée
aciers alliés et & haute résistance jusqu’a 1400 N/mm? e Inconel, Hastelloy, Monel ® titane et ses alliages

e ||| [l

Amin. de I’'dme > @ 3,000 e aff(tage a dépouille conique ® Forme de |'aréte de coupe principale légérement concave ® géométrie de

tmax = 1-1,5 x d4

t max

e )5}
di d2 hé I
mm inch mm mm
3,000 6,000 70,000
3,250 6,000 70,000
3,300 6,000 70,000
3,400 6,000 75,000
3,500 6,000 75,000
3,700 6,000 75,000
4,000 6,000 75,000
4,200 6,000 75,000
4,300 6,000 85,000
4,500 6,000 85,000
4,650 6,000 85,000
5,000 6,000 90,000
5,100 6,000 90,000
5,200 6,000 90,000
5,500 6,000 97,000
5,550 6,000 97,000
6,000 6,000 97,000
6,500 8,000 106,000
6,750 17/64 8,000 106,000
6,800 8,000 106,000
6,900 8,000 116,000
7,000 8,000 116,000
7,400 8,000 116,000
7,500 8,000 116,000
7,800 8,000 116,000
8,000 8,000 116,000
8,500 10,000 131,000
8,600 10,000 131,000
8,800 10,000 131,000
9,000 10,000 131,000

30,000
30,000
30,000
35,500
35,500
35,500
37,500
37,500
45,000
45,000
45,000
50,000
50,000
50,000
57,000
57,000
57,000
66,000
66,000
66,000
76,000
76,000
76,000
76,000
76,000
76,000
87,000
87,000
87,000
87,000

d1
mm

9,250

9,400

9,500

10,000
10,200
10,400
10,500
10,800
11,000
11,300
11,400
11,500
12,000
12,500
13,000
13,100
13,500
14,000
14,500
15,000
15,100
15,500
16,000

inch

33/64

d2 hé
mm
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
16,000

B s

11
mm
139,000
139,000
139,000
139,000
155,000
155,000
155,000
155,000
155,000
163,000
163,000
163,000
163,000
182,000
182,000
182,000
182,000
182,000
204,000
204,000
204,000
204,000
204,000

12
mm
95,000
95,000
95,000
95,000
106,000
106,000
106,000
106,000
106,000
114,000
114,000
114,000
114,000
133,000
133,000
133,000
133,000
133,000
152,000
152,000
152,000
152,000
152,000

mm
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
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N° d’article 89421

Forets TS avec trous d‘huile

HARTNER
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$100| | 7xD

WN

R GIUISIE
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Amin. de I’'dme > @ 4,000 e aff(tage des rayons, breveté ¢ Forme de |'aréte de coupe rectiligne (par correction)
fontes vermiculaires GGV et ADI, CDI e fontes grises, fontes malléables, fontes a graphite sphéroidal

tmax = 1-1,5 x d4

t max

8 | oS s e
ls 1 2
I

di d2 hé I

mm inch mm mm
4,000 6,000 75,000
4,100 6,000 75,000
4,200 6,000 75,000
4,300 6,000 85,000
4,370 11/64 6,000 85,000
4,400 6,000 85,000
4,500 6,000 85,000
4,600 6,000 85,000
4,650 6,000 85,000
4,700 6,000 85,000
4,760 3/16 6,000 90,000
4,800 6,000 90,000
4,900 6,000 90,000
5,000 6,000 90,000
5,100 6,000 90,000
5,160 13/64 6,000 90,000
5,200 6,000 90,000
5,300 6,000 90,000
5,400 6,000 97,000
5,500 6,000 97,000
5,550 6,000 97,000
5,560 7/32 6,000 97,000
5,600 6,000 97,000
5,700 6,000 97,000
5,800 6,000 97,000
5,900 6,000 97,000
5,950 15/64 6,000 97,000
6,000 6,000 97,000
6,100 8,000 106,000
6,200 8,000 106,000
6,300 8,000 106,000
6,350 1/4 8,000 106,000
6,400 8,000 106,000
6,500 8,000 106,000
6,600 8,000 106,000
6,700 8,000 106,000
6,750 17/64 8,000 106,000
6,800 8,000 106,000
6,900 8,000 116,000
7,000 8,000 116,000
7,100 8,000 116,000
7,140 9/32 8,000 116,000

228

12
mm
37,500
37,500
37,500
45,000
45,000
45,000
45,000
45,000
45,000
45,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
57,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
76,000
76,000
76,000
76,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm

7,200
7,300
7,400
7,500
7,540
7,600
7,700
7,800
7,900
7,940
8,000
8,100
8,200
8,300
8,330
8,400
8,500
8,600
8,700
8,730
8,800
8,900
9,000
9,100
9,130
9,200
9,250
9,300
9,400
9,500
9,520
9,600
9,700
9,800
9,900
9,920
10,000
10,100
10,200
10,300
10,320
10,400

inch

19/64

5/16

21/64

11/32

23/64

3/8

25/64

13/32

d2 hé
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000

11
mm
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
116,000
131,000
131,000
131,000
131,000
131,000
131,000
131,000
131,000
131,000
131,000
131,000
131,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
139,000
155,000
155,000
155,000
155,000
155,000

12
mm
76,000
76,000
76,000
76,000
76,000
76,000
76,000
76,000
76,000
76,000
76,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
87,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
95,000
106,000
106,000
106,000
106,000
106,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000



d1
mm
10,500
10,600
10,700
10,720
10,800
10,900
11,000
11,100
11,110
11,200
11,300
11,400
11,500
11,600
11,700
11,800
11,900
11,910
12,000
12,100
12,200
12,300
12,400
12,500
12,600
12,700
12,800
12,900
13,000
13,100
13,300
13,400
13,500
13,700
13,800
13,900

inch

27/64

7/16

15/32

31/64

1/2

33/64

d2 h6
mm
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000

11
mm
155,000
155,000
155,000
155,000
155,000
155,000
155,000
163,000
163,000
163,000
163,000
163,000
163,000
163,000
163,000
163,000
163,000
163,000
163,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000
182,000

Forets TS avec trous d‘huile

12
mm
106,000
106,000
106,000
106,000
106,000
106,000
106,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
114,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000
133,000

HARTNER

mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

Y

d1
mm
14,000
14,100
14,200
14,290
14,300
14,400
14,500
14,600
14,700
14,900
15,000
15,100
15,200
15,300
15,400
15,500
15,600
15,700
15,800
15,870
15,900
16,000
16,500
16,670
17,000
17,500
18,000
18,500
19,000
19,500
20,000

inch

9/16

5/8

21/32

d2 hé
mm
14,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
20,000
20,000

1
mm
182,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
204,000
223,000
223,000
223,000
223,000
223,000
244,000
244,000
244,000
244,000

12
mm
133,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
152,000
171,000
171,000
171,000
171,000
171,000
190,000
190,000
190,000
190,000

mm
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
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Amin. de I’'dme > @ 3,000 e afftage a dépouille conique e tolérances serrées des diameétres e état de surface d.percages de qualité
supérieure e respecter la pression optimale du liqu.de refroid.

aluminium et alliages d’aluminium e alliages d’aluminium avec haut % de Si

tmax = 1-1,5 X d4
tmax
st e =Y
ls I
1
di d2 hé I 12 13 di d2 hé bl 12 13
mm inch mm mm mm mm mm inch mm mm mm mm

3,000 6,000 74,000 32,000 36,000 9,500 10,000 139,000 95,000 40,000
3,100 6,000 74,000 32,000 36,000 10,000 10,000 139,000 95,000 40,000
3,200 6,000 74,000 32,000 36,000 10,200 12,000 163,000 114,000 45,000
3,300 6,000 74,000 32,000 36,000 10,500 12,000 163,000 114,000 45,000
3,400 6,000 74,000 34,000 36,000 11,000 12,000 163,000 114,000 45,000
3,500 6,000 74,000 34,000 36,000 11,500 12,000 163,000 114,000 45,000
3,600 6,000 74,000 34,000 36,000 12,000 12,000 163,000 114,000 45,000
3,700 6,000 74,000 34,000 36,000 12,300 31/64 14,000 182,000 133,000 45,000
3,800 6,000 97,000 45,000 36,000 12,500 14,000 182,000 133,000 45,000
3,900 6,000 97,000 45,000 36,000 12,700 1/2 14,000 182,000 133,000 45,000
4,000 6,000 97,000 45,000 36,000 13,000 14,000 182,000 133,000 45,000
4,100 6,000 97,000 45,000 36,000 13,500 14,000 182,000 133,000 45,000
4,200 6,000 97,000 45,000 36,000 14,000 14,000 182,000 133,000 45,000
4,300 6,000 97,000 45,000 36,000 14,500 16,000 204,000 152,000 48,000
4,400 6,000 97,000 45,000 36,000 15,000 16,000 204,000 152,000 48,000
4,500 6,000 97,000 45,000 36,000 15,500 16,000 204,000 152,000 48,000
4,700 6,000 97,000 45,000 36,000 16,000 16,000 204,000 152,000 48,000
4,800 6,000 97,000 57,000 36,000 16,500 18,000 223,000 171,000 48,000
4,900 6,000 97,000 57,000 36,000 17,000 18,000 223,000 171,000 48,000
5,000 6,000 97,000 57,000 36,000 17,500 18,000 223,000 171,000 48,000
5,500 6,000 97,000 57,000 36,000 18,000 18,000 223,000 171,000 48,000
6,000 6,000 97,000 57,000 36,000 18,500 20,000 244,000 190,000 50,000
6,500 8,000 116,000 76,000 36,000 19,000 20,000 244,000 190,000 50,000
6,800 8,000 116,000 76,000 36,000 19,500 20,000 244,000 190,000 50,000
7,000 8,000 116,000 76,000 36,000 20,000 20,000 244,000 190,000 50,000
7,500 8,000 116,000 76,000 36,000

7,800 8,000 116,000 76,000 36,000

8,000 8,000 116,000 76,000 36,000

8,500 10,000 139,000 95,000 40,000

9,000 10,000 139,000 95,000 40,000

230



Vil O

N° d’article 89293

Forets TS avec trous d‘huile

HARTNER

Y

TS 150
P 10xD

WN

w || [l

Amin. de I’'dme > @ 3,000 e afftage a dépouille conique e tolérances serrées des diameétres e état de surface d.percages de qualité

supérieure e respecter la pression optimale du liqu.de refroid.
aluminium et alliages d’aluminium e alliages d’aluminium avec haut % de Si

e

N° d’article 89295
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Amin. de I’'dme = @ 3,000 e afftage en pente e tolérances serrées des diamétres e état de surface d.pergages de qualité supérieure

e respecter la pression optimale du liqu.de refroid.
fontes grises, fontes malléables, fontes a graphite sphéroidal

d»

tmax = 12-1,5 X dy

| |

i v

i C 6
>
Iy
di d2 hé I 12
mm inch mm mm mm

3,000 6,000 91,000 42,000
3,100 6,000 91,000 42,000
3,170 1/8 6,000 91,000 42,000
3,250 6,000 91,000 42,000
3,300 6,000 91,000 42,000
3,500 6,000 91,000 48,000
3,570 9/64 6,000 91,000 48,000
3,600 6,000 91,000 48,000
3,700 6,000 91,000 48,000
3,800 6,000 121,000 77,000
3,900 6,000 121,000 77,000
3,970 5/32 6,000 121,000 77,000
4,000 6,000 121,000 77,000
4,200 6,000 121,000 77,000
4,400 6,000 121,000 77,000
4,500 6,000 121,000 77,000
4,700 6,000 121,000 77,000
4,800 6,000 121,000 82,000
4,900 6,000 121,000 82,000
5,000 6,000 121,000 82,000
5,500 6,000 121,000 82,000
6,000 6,000 121,000 82,000
6,350 1/4 8,000 146,000 106,000
6,500 8,000 146,000 106,000
6,800 8,000 146,000 106,000
7,000 8,000 146,000 106,000
7,140 9/32 8,000 146,000 106,000
7,500 8,000 146,000 106,000
7,800 8,000 146,000 106,000
7,940 5/16 8,000 146,000 106,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm
8,000
8,330
8,500
8,730
9,000
9,130
9,500
9,520
10,000
10,200
10,320
10,500
10,720
11,000
11,110
11,500
11,510
12,000
12,300
12,500
12,700
13,000
13,500
14,000
14,500
15,000
15,500
16,000
17,500
18,000

inch

21/64

11/32

23/64

3/8

13/32

27/64

7/16

29/64

31/64

1/2

d2 hé
mm
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000
16,000
16,000
16,000
16,000
18,000
18,000

B

B
® O

11
mm
146,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
175,000
209,000
209,000
209,000
209,000
209,000
209,000
209,000
209,000
209,000
233,000
233,000
233,000
233,000
233,000
233,000
260,000
260,000
260,000
260,000
284,000
284,000

12
mm
106,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
159,000
159,000
159,000
159,000
159,000
159,000
159,000
159,000
159,000
183,000
183,000
183,000
183,000
183,000
183,000
207,000
207,000
207,000
207,000
231,000
231,000

13
mm
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
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18,500 20,000 308,000 255,000 50,000
19,500 20,000 308,000 255,000 50,000
20,000 20,000 308,000 255,000 50,000
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Amin. de I’'dme > @ 3,000 e aff(itage en pente e Pointe revétue e aréte de coupe principale rectiligne ® géométrie de coupe optimisée

L

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration  aciers (alliés / non alliés) jusqua 1200 N/mm?
e fontes ® bronze, laiton e alliages Al haut % en Si

tmax:|2'1 5 x d1
|
‘ tmax
S ———
|3 lo
l4
di d2 hé I 12
mm inch mm mm mm

3,000 6,000 90,000 50,000
3,100 6,000 90,000 50,000
3,170 1/8 6,000 90,000 50,000
3,200 6,000 90,000 50,000
3,300 6,000 90,000 50,000
3,400 6,000 90,000 50,000
3,500 6,000 90,000 50,000
3,600 6,000 90,000 50,000
3,700 6,000 90,000 50,000
3,800 6,000 102,000 64,000
3,900 6,000 102,000 64,000
4,000 6,000 102,000 64,000
4,100 6,000 102,000 64,000
4,200 6,000 102,000 64,000
4,300 6,000 102,000 64,000
4,400 6,000 102,000 64,000
4,500 6,000 102,000 64,000
4,600 6,000 102,000 64,000
4,700 6,000 102,000 64,000
4,800 6,000 116,000 78,000
4,900 6,000 116,000 78,000
5,000 6,000 116,000 78,000
5,100 6,000 116,000 78,000
5,200 6,000 116,000 78,000
5,300 6,000 116,000 78,000
5,400 6,000 116,000 78,000
5,500 6,000 116,000 78,000
5,600 6,000 116,000 78,000
5,700 6,000 116,000 78,000
5,800 6,000 116,000 78,000
5,900 6,000 116,000 78,000
6,000 6,000 116,000 78,000
6,100 8,000 146,000 108,000
6,200 8,000 146,000 108,000
6,300 8,000 146,000 108,000
6,350 1/4 8,000 146,000 108,000
6,400 8,000 146,000 108,000
6,500 8,000 146,000 108,000
6,600 8,000 146,000 108,000
6,700 8,000 146,000 108,000
6,800 8,000 146,000 108,000
6,900 8,000 146,000 108,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000

d1
mm

7,000
7,100
7,200
7,300
7,400
7,500
7,600
7,700
7,800
7,900
8,000
8,100
8,200
8,300
8,400
8,500
8,600
8,700
8,800
8,900
9,000
9,100
9,200
9,300
9,400
9,500
9,520
9,600
9,700
9,800
9,900
10,000
10,200
10,500
11,000
11,500
12,000
12,500
12,700
13,000
13,500
14,000

inch

3/8

172

d2 hé
mm
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000

11
mm
146,000
146,000
146,000
146,000
146,000
146,000
146,000
146,000
146,000
146,000
146,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
162,000
204,000
204,000
204,000
204,000
204,000
230,000
230,000
230,000
230,000
230,000

12
mm
108,000
108,000
108,000
108,000
108,000
108,000
108,000
108,000
108,000
108,000
108,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
120,000
156,000
156,000
156,000
156,000
156,000
182,000
182,000
182,000
182,000
182,000

13
mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
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14,500
15,000
15,500

17,500
18,000
18,500

234

16,000
16,000
16,000

18,000
18,000
20,000

260,000
260,000
260,000

285,000
285,000
310,000

208,000
208,000
208,000

234,000
234,000
258,000

48,000
48,000
48,000

48,000
48,000
50,000

20,000 20,000 310,000 258,000 50,000
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Amin. de I’'dme > @ 3,000 ¢ aff(tage a dépouille conique ® Pointe revétue e forme concave de l'aréte de coupe principale e section des
goujures optimisée ¢ section maximale des canaux de lubrification e respecter la pression du liquide de refroid.

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers

inoxydables e fontes

N =
O ==
I
di d2 hé I 12
mm inch mm mm mm
3,000 6,000 95,000 55,000
3,170 1/8 6,000 106,000 67,000
3,500 6,000 116,000 76,000
3,570 9/64 6,000 116,000 76,000
3,970 5/32 6,000 116,000 76,000
4,000 6,000 116,000 76,000
4,370 11/64 6,000 133,000 93,000
4,500 6,000 133,000 93,000
4,760 3/16 6,000 133,000 93,000
5,000 6,000 133,000 93,000
5,100 6,000 150,000 110,000
5,160 13/64 6,000 150,000 110,000
5,410 6,000 150,000 110,000
5,500 6,000 150,000 110,000
5,560 7/32 6,000 150,000 110,000
5,950 15/64 6,000 150,000 110,000
6,000 6,000 150,000 110,000
6,350 1/4 8,000 167,000 127,000
6,500 8,000 167,000 127,000
6,750 17/64 8,000 167,000 127,000
7,000 8,000 167,000 127,000
7,140 9/32 8,000 183,000 143,000
7,500 8,000 183,000 143,000
7,540 19/64 8,000 183,000 143,000

d1
mm
7,940
8,000
8,330
8,500
9,000
9,130
9,520
9,920
10,000
10,320
10,720
11,000
11,110
11,510
11,910
12,000
12,300
12,700
13,100
13,490
13,890
14,000

inch
5/16

21/64

23/64
3/8
25/64

13/32
27/64

7/16
29/64
15/32

31/64
172
33/64
17/32
35/64

d2 hé
mm
8,000
8,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000
14,000

11
mm
183,000
183,000
204,000
204,000
204,000
221,000
221,000
221,000
221,000
247,000
247,000
247,000
263,000
263,000
263,000
263,000
297,000
297,000
297,000
297,000
297,000
297,000

12
mm
143,000
143,000
160,000
160,000
160,000
177,000
177,000
177,000
177,000
198,000
198,000
198,000
214,000
214,000
214,000
214,000
248,000
248,000
248,000
248,000
248,000
248,000

mm
36,000
36,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

235
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Amin. de I’'dme > @ 3,000 ¢ aff(tage a dépouille conique ® Pointe revétue e forme concave de l'aréte de coupe principale e section des
goujures optimisée ¢ section maximale des canaux de lubrification e respecter la pression du liquide de refroid.

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers

inoxydables e fontes

N =
O ==
I
di d2 hé I 12
mm inch mm mm mm
3,000 6,000 110,000 70,000
3,170 1/8 6,000 123,000 83,000
3,500 6,000 136,000 96,000
3,970 5/32 6,000 136,000 96,000
4,000 6,000 136,000 96,000
4,500 6,000 158,000 118,000
4,760 3/16 6,000 158,000 118,000
5,000 6,000 158,000 118,000
5,500 6,000 180,000 140,000
5,560 7/32 6,000 180,000 140,000
6,000 6,000 180,000 140,000
6,350 1/4 8,000 202,000 162,000
6,500 8,000 202,000 162,000
7,000 8,000 202,000 162,000
7,140 9/32 8,000 223,000 183,000
7,500 8,000 223,000 183,000
8,000 8,000 223,000 183,000
8,500 10,000 249,000 205,000

236

d1

mm
9,000
9,920
10,000
11,000
12,000
12,300
13,100
13,490
13,890
14,000

inch

25/64

31/64
33/64
17/32
35/64

d2 hé
mm
10,000
10,000
10,000
12,000
12,000
14,000
14,000
14,000
14,000
14,000

11
mm
249,000
271,000
271,000
302,000
323,000
367,000
367,000
367,000
367,000
367,000

12
mm
205,000
227,000
227,000
253,000
274,000
318,000
318,000
318,000
318,000
318,000

mm
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
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Amin. de I’'dme > @ 3,000 ¢ aff(tage a dépouille conique ® Pointe revétue e forme concave de l'aréte de coupe principale e section des
goujures optimisée ¢ section maximale des canaux de lubrification e respecter la pression du liquide de refroid.

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers

inoxydables e fontes

N =
O ==
I
di d2 hé I 12
mm inch mm mm mm
3,000 6,000 125,000 85,000
3,100 6,000 141,000 101,000
3,170 1/8 6,000 141,000 101,000
3,500 6,000 156,000 116,000
3,800 6,000 156,000 116,000
3,970 5/32 6,000 156,000 116,000
4,000 6,000 156,000 116,000
4,200 6,000 183,000 143,000
4,500 6,000 183,000 143,000
4,760 3/16 6,000 183,000 143,000
5,000 6,000 183,000 143,000
5,500 6,000 210,000 170,000
5,560 7/32 6,000 210,000 170,000
6,000 6,000 210,000 170,000
6,300 8,000 237,000 197,000
6,350 1/4 8,000 237,000 197,000
6,500 8,000 237,000 197,000
7,000 8,000 237,000 197,000

d1

mm
7,140
7,500
8,000
8,500
8,800
9,000
9,920
10,000
10,320
11,000
11,510
11,910
12,000

inch
9/32

25/64

13/32

29/64
15/32

d2 hé
mm
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000
12,000
12,000
12,000
12,000
12,000

11
mm
263,000
263,000
263,000
294,000
294,000
294,000
321,000
321,000
359,000
359,000
386,000
386,000
386,000

12
mm
223,000
223,000
223,000
250,000
250,000
250,000
277,000
277,000
310,000
310,000
337,000
337,000
337,000

mm
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000
45,000
45,000
45,000
45,000
45,000

237
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Amin. de I’'dme > @ 3,000 ¢ aff(tage a dépouille conique ® Pointe revétue e forme concave de l'aréte de coupe principale e section des
goujures optimisée ¢ section maximale des canaux de lubrification e respecter la pression du liquide de refroid.

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers

inoxydables e fontes

N =
O ==
I
di d2 hé I 12
mm inch mm mm mm
3,000 6,000 140,000 100,000
3,100 6,000 158,000 118,000
3,170 1/8 6,000 158,000 118,000
3,500 6,000 176,000 136,000
3,800 6,000 176,000 136,000
3,970 5/32 6,000 176,000 136,000
4,000 6,000 176,000 136,000
4,200 6,000 208,000 168,000
4,500 6,000 208,000 168,000
4,760 3/16 6,000 208,000 168,000
5,000 6,000 208,000 168,000
5,500 6,000 240,000 200,000
5,560 7/32 6,000 240,000 200,000
6,000 6,000 240,000 200,000
6,300 8,000 272,000 232,000
6,350 1/4 8,000 272,000 232,000
6,500 8,000 272,000 232,000
7,000 8,000 272,000 232,000

238

d1

mm
7,140
7,500
8,000
8,500
8,800
9,000
9,920
10,000

inch
9/32

25/64

d2 hé
mm
8,000
8,000
8,000
10,000
10,000
10,000
10,000
10,000

11
mm
303,000
303,000
303,000
339,000
339,000
339,000
371,000
371,000

12
mm
263,000
263,000
263,000
295,000
295,000
295,000
327,000
327,000

mm
36,000
36,000
36,000
40,000
40,000
40,000
40,000
40,000



N° d’article 86514
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HARTNER

Forets TS avec trous d‘huile

TS 100

40xD

WN

w |7 [ [l

Amin. de I’'dme > @ 3,000 ¢ aff(tage a dépouille conique ® Pointe revétue e forme concave de l'aréte de coupe principale e section des
goujures optimisée ¢ section maximale des canaux de lubrification e respecter la pression du liquide de refroid.

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers

inoxydables e fontes

N =
O ==
I
di d2 hé I 12
mm inch mm mm mm
3,000 6,000 170,000 130,000
3,100 6,000 193,000 153,000
3,170 1/8 6,000 193,000 153,000
3,500 6,000 193,000 153,000
3,570 9/64 6,000 216,000 176,000
3,800 6,000 216,000 176,000
3,970 5/32 6,000 216,000 176,000
4,000 6,000 216,000 176,000
4,200 6,000 238,000 198,000
4,370 11/64 6,000 238,000 198,000
4,500 6,000 238,000 198,000
4,760 3/16 6,000 258,000 218,000
5,000 6,000 258,000 218,000
5,100 6,000 280,000 240,000
5,160 13/64 6,000 280,000 240,000
5,410 6,000 280,000 240,000
5,500 6,000 280,000 240,000
5,560 7/32 6,000 300,000 260,000

di

mm inch
5,950 15/64
6,000
6,300
6,350 1/4
6,500
6,750 17/64
7,000
7,140 9/32
7,500
7,540 19/64
7,940 5/16
8,000

d2 hé
mm
6,000
6,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000

11
mm
300,000
300,000
322,000
322,000
322,000
342,000
342,000
363,000
363,000
383,000
383,000
383,000

12
mm
260,000
260,000
282,000
282,000
282,000
302,000
302,000
323,000
323,000
343,000
343,000
343,000

mm
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
36,000
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Forets TS, 3 levres
N° d’article 89247
- M - N S H
eSS
. O 183G| | 5XD| |g537L %3% ‘m7 H@ ‘DHA‘ Q} ‘EEE::E ‘

Amin. de I’'dme > @ 3,000 e aff(itage Spiropoint ® goujures larges e centrage optimal e pour une coupe interrompue

fonte e alliages Al a copeaux longs e laitons, bronzes

tmax = |2'1 15 X d1

d>

d1 d2 11 12 13 di d2 1 12 13
mm mm mm mm mm mm mm mm mm mm
3,000 6,000 66,000 28,000 36,000 8,700 10,000 103,000 61,000 40,000
3,100 6,000 66,000 28,000 36,000 8,800 10,000 103,000 61,000 40,000
3,200 6,000 66,000 28,000 36,000 9,000 10,000 103,000 61,000 40,000
3,300 6,000 66,000 28,000 36,000 9,100 10,000 103,000 61,000 40,000
3,500 6,000 66,000 28,000 36,000 9,500 10,000 103,000 61,000 40,000
3,700 6,000 66,000 28,000 36,000 9,800 10,000 103,000 61,000 40,000
3,800 6,000 74,000 36,000 36,000 10,000 10,000 103,000 61,000 40,000
4,000 6,000 74,000 36,000 36,000 10,100 12,000 118,000 71,000 45,000
4,100 6,000 74,000 36,000 36,000 10,200 12,000 118,000 71,000 45,000
4,200 6,000 74,000 36,000 36,000 10,300 12,000 118,000 71,000 45,000
4,500 6,000 74,000 36,000 36,000 10,500 12,000 118,000 71,000 45,000
4,800 6,000 82,000 44,000 36,000 11,000 12,000 118,000 71,000 45,000
5,000 6,000 82,000 44,000 36,000 11,200 12,000 118,000 71,000 45,000
5,100 6,000 82,000 44,000 36,000 11,500 12,000 118,000 71,000 45,000
5,200 6,000 82,000 44,000 36,000 11,800 12,000 118,000 71,000 45,000
5,300 6,000 82,000 44,000 36,000 12,000 12,000 118,000 71,000 45,000
5,500 6,000 82,000 44,000 36,000 12,100 14,000 124,000 77,000 45,000
5,800 6,000 82,000 44,000 36,000 12,500 14,000 124,000 77,000 45,000
6,000 6,000 82,000 44,000 36,000 13,000 14,000 124,000 77,000 45,000
6,100 8,000 91,000 53,000 36,000 13,500 14,000 124,000 77,000 45,000
6,200 8,000 91,000 53,000 36,000 14,000 14,000 124,000 77,000 45,000
6,400 8,000 91,000 53,000 36,000 14,500 16,000 133,000 83,000 48,000
6,500 8,000 91,000 53,000 36,000 15,000 16,000 133,000 83,000 48,000
6,700 8,000 91,000 53,000 36,000 15,500 16,000 133,000 83,000 48,000
6,800 8,000 91,000 53,000 36,000 16,000 16,000 133,000 83,000 48,000
7,000 8,000 91,000 53,000 36,000 16,500 18,000 143,000 93,000 48,000
7,100 8,000 91,000 53,000 36,000 17,000 18,000 143,000 93,000 48,000
7,400 8,000 91,000 53,000 36,000 17,500 18,000 143,000 93,000 48,000
7,500 8,000 91,000 53,000 36,000 18,000 18,000 143,000 93,000 48,000
7,800 8,000 91,000 53,000 36,000 18,500 20,000 153,000 101,000 50,000
8,000 8,000 91,000 53,000 36,000 19,000 20,000 153,000 101,000 50,000
8,100 10,000 103,000 61,000 40,000 19,500 20,000 153,000 101,000 50,000
8,200 10,000 103,000 61,000 40,000 20,000 20,000 153,000 101,000 50,000
8,400 10,000 103,000 61,000 40,000
8,500 10,000 103,000 61,000 40,000
8,600 10,000 103,000 61,000 40,000
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Forets TS, 3 levres

v
HARTNER

(O~

5xD || g539

= | @ [

Amin. de I’'dme > @ 3,000 e aff(tage en pente e pour les pergages de grande précision e état de surface d.pergages de qualité supérieure
® pour une coupe interrompue

fontes e alliages de fontes d’aluminium

tmax = 1-1,5 x dy
tmax
S
2
1
di bl
mm mm
3,000 46,000
3,100 49,000
3,200 49,000
3,300 49,000
3,400 52,000
3,500 52,000
3,600 52,000
3,700 52,000
3,800 55,000
3,900 55,000
4,000 55,000
4,100 55,000
4,200 55,000
4,300 58,000
4,500 58,000
4,600 58,000
4,700 58,000
4,800 62,000
4,900 62,000
5,000 62,000
5,100 62,000
5,200 62,000
5,300 62,000
5,400 66,000
5,500 66,000
5,600 66,000
5,700 66,000
5,800 66,000
5,900 66,000
6,000 66,000
6,100 70,000
6,200 70,000
6,300 70,000
6,400 70,000
6,500 70,000
6,600 70,000
6,700 70,000
6,800 74,000
7,000 74,000
7,100 74,000
7,200 74,000
7,300 74,000

J

12
mm
22,000
24,000
24,000
24,000
27,000
27,000
27,000
27,000
30,000
30,000
30,000
30,000
30,000
32,000
32,000
32,000
32,000
35,000
35,000
35,000
35,000
35,000
35,000
39,000
39,000
39,000
39,000
39,000
39,000
39,000
42,000
42,000
42,000
42,000
42,000
42,000
42,000
45,000
45,000
45,000
45,000
45,000

d1
mm
7,400
7,500
7,600
7,700
7,800
8,000
8,100
8,200
8,400
8,500
8,700
8,800
9,000
9,100
9,200
9,300
9,500
9,600
9,700
9,800
10,000
10,200
10,300
10,500
10,700
11,000
11,110
11,200
11,500
11,800
12,000
12,500
12,700
13,000
13,500
13,800
14,000
14,300
14,500
15,000
15,500
16,000

B s

1
mm
74,000
74,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
79,000
84,000
84,000
84,000
84,000
84,000
84,000
84,000
89,000
89,000
89,000
89,000
89,000
89,000
89,000
95,000
95,000
95,000
95,000
95,000
95,000
102,000
102,000
102,000
102,000
107,000
107,000
107,000
111,000
111,000
111,000
115,000
115,000

12
mm
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
52,000
52,000
52,000
52,000
52,000
52,000
52,000
55,000
55,000
55,000
55,000
55,000
55,000
55,000
60,000
60,000
60,000
60,000
60,000
60,000
65,000
65,000
65,000
65,000
66,000
66,000
66,000
70,000
70,000
70,000
73,000
73,000
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Forets TS, 3 léevres

17,000 119,000 73,000
18,500 127,000 76,000
19,000 127,000 76,000
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N° d’article 84100

——

Vil O

avec lubrification intér. e avec diam. d"attach. cyl. identique au diam. nominal, pour les pinces de serrage
ébavurage intérieur et extérieur e utilisation universelle sur machines-outils, fraiseuses, tours et aussi sur machines robotisées

d2

TS 100
EG

WN®

[os

X -
O\ T
::::::::::::::::1_‘_1‘ )
I
Capacité @ di d2
mm mm

1,91-2,15 1,900 1,900
2,16-2,40 2,100 2,100
2,41-2,70 2,400 2,400
2,71-2,90 2,600 2,600
2,91-3,25 2,900 2,900
3,26-3,60 3,200 3,200
3,61-4,25 3,600 3,600
4,26-4,75 4,200 4,200
4,76-5,30 4,700 4,700
5,31-5,80 5,200 5,200
5,81-6,20 5,600 5,600
6,21-6,70 6,000 6,000
6,71-7,10 6,500 6,500
7,11-7,60 6,900 6,900
7,61-8,05 7,300 7,300

HARTNER

Outils d’ébavurage

Y

mm
80,000
80,000
80,000
90,000
90,000
90,000
90,000
90,000

100,000
100,000
110,000
110,000
110,000
110,000
110,000

mm
1,000
1,500
1,500
1,500
2,000
2,000
2,000
2,500
2,500
2,500
3,000
3,000
3,000
3,500
3,500

mm
2,050
2,600
2,900
2,950
3,650
3,800
4,100
4,600
4,850
4,850
5,800
5,900
5,850
6,950
7,000

0,350
0,400
0,400
0,450
0,450
0,600
0,700
0,700
0,750
0,750
0,800
0,900
0,850
0,950
1,000

N° de code

2,000
2,250
2,500
2,750
3,000
3,500
4,000
4,500
5,000
5,500
6,000
6,500
7,000
7,500
8,000
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N° d’article 84101
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Vil O

TS 100
EG WN

G

i

pour les mandrins hydrauliques et mandrins a fretter e avec attachement selon DIN 6535 e avec lubrification intér.
ébavurage intérieur et extérieur e utilisation universelle sur machines-outils, fraiseuses, tours et aussi sur machines robotisées

HARTNER

Outils d’ébavurage

Y

X 54 X
[aV] w_\l [ H‘ © | 5
o i 1 jL t ) *»
l4
I3 ) Na) <
11 1 | <
—

Capacité @ di d2 I 12 13

mm mm mm mm mm
1,91 -2,15 1,900 6,000 120,000 69,000 36,000
2,16 -2,40 2,100 6,000 120,000 69,000 36,000
2,41 -2,70 2,400 6,000 120,000 69,000 36,000
2,71 -2,90 2,600 6,000 130,000 79,000 36,000
2,91 -3,25 2,900 6,000 130,000 79,000 36,000
3,26 -3,60 3,200 10,000 135,000 80,000 40,000
3,61 -4,25 3,600 10,000 135,000 80,000 40,000
4,26 -4,75 4,200 10,000 135,000 80,000 40,000
4,76 -5,30 4,700 10,000 145,000 80,000 40,000
5,31 -5,80 5,200 10,000 145,000 90,000 40,000
5,81 -6,20 5,600 10,000 155,000 90,000 40,000
6,21 -6,70 6,000 16,000 165,000 102,000 48,000
6,71 -7,10 6,500 16,000 165,000 102,000 48,000
7,11 -7,60 6,900 16,000 165,000 102,000 48,000
7,61 -8,05 7,300 16,000 165,000 102,000 48,000

244

mm
1,000
1,500
1,500
1,500
2,000
2,000
2,000
2,500
2,500
2,500
3,000
3,000
3,000
3,500
3,500

B s
e e e O e

mm
2,050
2,600
2,900
2,950
3,650
3,800
4,100
4,600
4,850
4,850
5,800
5,900
5,850
6,950
7,000

mm
0,350
0,400
0,400
0,450
0,450
0,600
0,700
0,700
0,750
0,750
0,800
0,900
0,850
0,950
1,000

(e]

N° de code

2,000
2,250
2,500
2,750
3,000
3,500
4,000
4,500
5,000
5,500
6,000
6,500
7,000
7,500
8,000



N° d’article 80495

HARTNER

Y

Ebavureur avant et arriere 90°

ﬂ

G

TS 100
VR WN

do

({

3¢ (@[]

avec attachement selon DIN 6535 e pour les mandrins hydrauliques et mandrins a fretter
ébavurage intérieur et extérieur ® ébavurage de pergcages et contours

d1

mm
3,000
4,000
5,000
6,000
8,000
10,000
12,000

d2 h6
mm
4,000
4,000
5,000
6,000
6,000
6,000
6,000

d3

mm
2,200
2,900
3,900
3,900
6,000
6,000
6,000

~T—
[ ﬂi— —
Ke) ©
I3 | ©
d5 11
mm mm
0,600 75,000
0,800 75,000
1,000 75,000
1,200 100,000
1,600 100,000
2,000 100,000
2,400 100,000

mm
9,300
12,300
15,000
14,300

mm
0,500
0,500
0,500
0,500
0,500
0,500
0,500

N

AR BADDEDD

N° de code

3,000
4,000
5,000
6,000
8,000
10,000
12,000
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Ebavureur fourchette carbure monobloc TS 100 EG

. . y . .
Opération Exemple d’application Sens de travail
1. Exemple m
Piece pourvue d'un percage ,‘”\3‘1
transversal
Ebavurage de I'entrée - ! Trou séquent

du pergage /

Z’ Ebavurage Trou
B 777777,%7777”7 central

Précautions pour I'usinage avec pergage transversal:

- la valeur du @ du pergage transversal ne doit pas dépasser 35% de
celle du @ du pergage central

- le diamétre du trou central doit étre 40% plus grand que la longueur de

Arétes de coupe

Avance jusqu’a l'intersection

coupe |,
2. Exemple
Piéce avec ébavurage
Ebavurage de la sortie du percage multiple L1 — 1 i
Etape par etape: Application universelle:

Ebavurage automatique inter. et exter. des trous avec I’ébavur-  Le nouvel ébavureur fourchette permet I'ébavurage de piece
eur fourchette carbure monobloc TS 100 EG est simple et per- avec ébavurage multiple avec une grande précision et une
met la réduction des colts et est une alternative a ’ébavurage  bonne qualité.

manuel. Un outil pour toutes les étapes d’ébavurage.

<04 | 8-10 . 01-02 Attention: o . |
G4-<36 | 10-14 | 01-02 II's aglt’ de \'/alelurs de coupe approxnma‘ilves qui, en f’onct|-
on de lI'application, peuvent varier, donc étre augmentées ou
6-08 | 14-20 | 01-02

diminuiées.

Outil a ébavurer TS 100 VR en poussée et tirage

Conditions de coupe des outils a ébavurer en poussant et en tirant TS 100 VR Gamme d’avance n° (mm / tr.)

Aciers < 850 120 - 200 71 < 3,00 0,060 0,080
850-1200 100 - 180 71 4,00 0,100 0,125
> 1200 80 - 140 71 5,00 0,100 0,125
Aciers trempés <54 HRC 60-120 71 6,30 0,125 0,160
54-60 HRC  40- 80 71 8,00 0,160 0,200
Aciers inox./inalt. aux acides < 850 80-120 71 10,00 0,200 0,250
Alliages a base de nickel < 1300 30 - 60 71 12,50 0,200 0,250
Alliages de Titane <1300 50-100 71
Fontes <240 HB30 120 - 180 72
> 240 HB30 100 - 160 72
Alliages malléab. d’Al < 3% Si 150 - 250 72 Attention:
Alliages oAl d’inject. > 3% Si 100 - 200 72 Il s'agit de valeurs de coupe
i o approximatives qui, en fonction de
Alliages de Magnésium 150 - 250 2 I'application, peuvent varier, donc étre
Alliages non-ferreux < 850 30 - 200 72 augmentées ou amoindries.
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Precision Cutting Tools

OUTILS DE PERCAGE A
UNE ET DEUX LEVRES
POUR FORAGES
PROFONDS

et deux

levres pour forages profonds

Ouitils de percage a une

CW mono, embout CW ou plaquettes
interchangeables
polis et revétus
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. Forme
Matiere de Sens de 5 Profon- Progr.,
I " II s " reme Type coupe e coupe Cﬂeartntgr-"t deur s - page

Forets a une lévre E 100

‘

e e O e O O Normeusine TLBE 100 e a droite HA 25xD 2,380 - 12,000 89520 253

e o O e O O Normeusine TLBE 100 e a droite HA 50xD 2,380 - 8,000 89521 254

e o O e O o Normeusine TLBE 100 (a) a droite HA 75xD 2,380 - 6,000 89522 255

T

© o o e e o Normeusine TLBE 100 O a droite HA 45.000 1,200 - 3,200 89503 256

Y

e o e o o o Normeusine TLBE 100 ® a droite HA 45.000 1,200 - 3,200 89510 256

T

© o o e e o Normeusine TLBE 100 a droite HA 80.000 1,200 - 5,000 89501 257

Y

e o e o o o Normeusine TLBE 100 ® a droite HA 80.000 1,200 - 5,000 89511 257

T

© o o e e o Normeusine TLBE 100 O a droite HA 120.000 1,500 - 5,000 89504 258

Y

e o e o o o Normeusine TLBE 100 ® a droite HA 120.000 1,500 - 5,000 89512 258

T

© o o e e o Normeusine TLBE 100 O a droite HA 160.000 1,500 - 8,000 89502 259

Y

e o e o o o Normeusine TLBE 100 ® a droite HA 160.000 1,500 - 8,000 89513 259

O

Forets a une lévre E 80

l

e O e o O o Normeusine TLBEB80 @ a droite HA 20xD 3,970 - 12,700 89505 260

© e o o e o Normeusine TLBES80 . a droite HA 20xD 3,970 - 12,700 89514 260

Ill

2

[6))
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Forme

Matiere de Sens de 5 Profon- Progr.,
I M II S H Norme Type coupe Surface coupe Cﬁ:rt;g;t s d1/mm - page
Forets a une lévre E 80
[
e o0 e o O o Normeusine TLBEB80 - @ a droite HA 30xD 3,970 - 12,700 89509 261
— ————
© e o o e o Normeusine TLBE80 - © a droite HA 30xD 3,970 - 12,700 89515 261
[— ]
e o e o o o Normeusine TLBES80O - @ a droite HA 40xD 3,970 -12,700 89506 262
—_————
0O e o o e o Normeusine TLBEB80 _ . a droite HA 40xD 3,970 - 12,700 89516 262
——
e o e o o o Normeusine TLBES80 _ ©) a droite HA 80xD 4,950 - 12,650 89507 263
— e —
© e o o e o Normeusine TLBEB80 _ © a droite HA 80xD 4,950 - 12,650 89517 263
Forets a une lévre E 800 avec plaquettes interchangeables
e ————
e O O e O Norme usine TLB E 800 - ©) a droite HB 30xD 12,000 - 24,000 89530 264
Plaquettes de coupe pour forets a une lévre E 800
e o o e O Norme usine - @ a droite 12,000 - 40,000 89535 265
Patins de guidage pour les forets a une lévre E 800
e 0o o e O Norme usine - @ 12,000 - 40,000 89536 266
Outils de forage a deux lévres Z 80
— I -
(] Norme usine TLB Z 80 - O a droite HA 30xD 8,000 - 12,000 89508 267
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Outils de forage a deux levres Z 80

.:- Norme usine TLB Z 80 - O a droite HA 30xD 8,000 - 12,000 89518 267
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Forets a une levre E 100

LB
O i [25x0

profondeur jusqu’a 25xD e forme périphérique G e a partir de d1=3mm ou d2=6mm, attach.cyl.cw monobloc av.extrémité conique MQL

1xD
*# _ *
3| -——JFF————=— ]
4 |3 |2
l
2,380 3/32 4,000 100,000 70,000 28,000
2,500 4,000 115,000 85,000 28,000
2,780 7/64 4,000 115,000 85,000 28,000

3,970 5/32 6,000 160,000 120,000 36,000
4,000 6,000 160,000 120,000 36,000
5,000 6,000 220,000 180,000 36,000

7,000 8,000 260,000 210,000 36,000
7,140 9/32 8,000 285,000 240,000 36,000
8,000 8,000 285,000 240,000 36,000

12,000 12,000 420,000 360,000 45,000
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Forets a une levre E 100

LB
O 0 [soxD

profondeur jusqu’a 50xD e forme périphérique G e a partir de d1=3mm ou d2=6mm, attach.cyl.cw monobloc av.extrémité conique MQL

1xD
*# _ *
o = =55
4 |3 |2
l
2,380 3/32 4,000 160,000 130,000 28,000
2,500 4,000 185,000 155,000 28,000
2,780 7/64 4,000 185,000 155,000 28,000
3,970 5/32 6,000 260,000 220,000 36,000
4,000 6,000 260,000 220,000 36,000
5,000 6,000 370,000 330,000 36,000
7,000 8,000 430,000 385,000 36,000
7,140 9/32 8,000 485,000 440,000 36,000
8,000 8,000 485,000 440,000 36,000
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HARTNER

Forets a une levre E 100

LB
(a JrAROT

profondeur jusqu’a 75xD e forme périphérique G e a partir de d1=3mm ou d2=6mm, attach.cyl.cw monobloc av.extrémité conique MQL

1xD
—— - *
o = =55
* |3 |2
I

2,380 3/32 4,000 220,000 190,000 28,000
2,500 4,000 255,000 220,000 28,000
2,780 7/64 4,000 255,000 220,000 28,000
3,970 5/32 6,000 360,000 320,000 36,000
4,000 6,000 360,000 320,000 36,000
5,000 6,000 525,000 485,000 36,000
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Forets a une levre E 100

l

O ||gk8)l 45,00 @ ‘ h5 ‘@‘ ‘DHA‘

longueur taillée 45 mm e forme périphérique G

I

TLB
® 735 oo i o (B[

longueur taillée 45 mm e forme périphérique G

do
d4

I3 lo
l
1,200 4,000 90,000 45,000 28,000
1,500 4,000 90,000 45,000 28,000
1,600 4,000 90,000 45,000 28,000
3,000 10,000 100,000 45,000 40,000
3,200 10,000 100,000 45,000 40,000



v
HARTNER

Forets a une levre E 100

l

O oL5 | 80,00 @ ‘ h5 ‘@‘ ‘DHA‘

longueur taillée 80 mm e forme périphérique G

I

TLB
. ‘E LB 80,00 ‘@H h5 ‘@‘ ‘DHA‘

longueur taillée 80 mm e forme périphérique G

N ° I
kel
I3 lo
l
1,200 4,000 125,000 80,000 28,000
1,500 4,000 125,000 80,000 28,000
1,600 4,000 125,000 80,000

3,000 10,000 135,000 80,000 40,000
3,200 10,000 135,000 80,000 40,000
135,000

135,000




v
HARTNER

Forets a une levre E 100

l

O || gkl 120,00 @ ‘ h5 ‘@‘ ‘DHA‘

longueur taillée 120 mm e forme périphérique G

I

120,00

® 735 o i o (B[

longueur taillée 120 mm e forme périphérique G

do
d4

165,000 120,000
165,000 120,000
165,000 120,000

175,000 120,000
175,000 120,000
175,000 120,000
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Forets a une levre E 100

l

O ET#c?o 160,00 @ ‘ h5 ‘@‘ ‘DHA‘E

longueur taillée 160 mm e forme périphérique G

I

TLB

E 100 160,00

® CIERGHIE

longueur taillée 160 mm e forme périphérique G

N ° I
kel
I3 lo
l
1,500 4,000 205,000 160,000 28,000
1,600 4,000 205,000 160,000 28,000
2,000 4,000 205,000 160,000

3,200 10,000 215,000 160,000 40,000
3,500 10,000 215,000 160,000 40,000
215,000 160,000

225,000 160,000
8,000 16,000 225,000 160,000 48,000
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Forets a une lévre E 80

LB
@ | £50| 20xD

profondeur jusqu’a 20xD e forme périphérique G ® avec brise-copeaux latéral

TLB
E 80 ‘2OXD

o e (@ Do

profondeur jusqu’a 20xD e forme périphérique G e pour aciers alliés et hautement alliés

do

="

I3 lo

100,000
100,000
110,000

4

3,970 5/32 10,000 150,000
4,000 12,000 150,000
4,200 12,000 160,000

40,000
45,000

5,500 16,000 190,000
6,000 16,000 210,000
220,000

140,000
160,000
170,000

48,000
48,000

260,000
9,000 16,000 280,000
290,000

210,000
230,000
240,000

48,000

12,000 20,000 370,000
12,700 172 20,000 385,000

310,000
330,000

50,000
50,000

2

60



v
HARTNER

Forets a une lévre E 80

LB
@ g5 30xD

profondeur jusqu’a 30xD e forme périphérique G ® avec brise-copeaux latéral

TLB
© ‘ESO ‘30xD

o e (@ Do

profondeur jusqu’a 30xD e forme périphérique G e pour aciers alliés et hautement alliés

do

="

I3 lo

155,000
155,000
165,000

4

3,970 5/32 10,000 200,000
4,000 12,000 200,000
4,200 12,000 210,000

40,000
45,000

5,500 16,000 245,000
6,000 16,000 260,000
275,000

197,000
212,000
227,000

48,000
48,000

320,000
9,000 16,000 350,000
380,000

272,000
302,000
330,000

48,000

12,000 20,000 450,000
12,700 172 20,000 500,000

400,000
450,000

50,000
50,000
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Forets a une lévre E 80

LB
@ || 2% | 4oxD

profondeur jusqu’a 40xD e forme périphérique G ® avec brise-copeaux latéral

TLB
e ‘40xD

o e (@ Do

profondeur jusqu’a 40xD e forme périphérique G e pour aciers alliés et hautement alliés

do

="

I3 lo

185,000
185,000
195,000

4

3,970 5/32 10,000 230,000
4,000 12,000 230,000
4,200 12,000 240,000

40,000
45,000

5,500 16,000 300,000
6,000 16,000 320,000
340,000

252,000
272,000
292,000

48,000
48,000

420,000
9,000 16,000 450,000
480,000

372,000
402,000
432,000

48,000

12,000 20,000 600,000
12,700 172 20,000 635,000

550,000
585,000

50,000
50,000

2
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N° d’article 89507

Forets a une lévre E 80

Y

HARTNER

@ £5

80xD

WN

NG

profondeur jusqu’a 80xD e forme périphérique G ® avec brise-copeaux latéral ® pour les matieres a copeaux longs ¢ profondeur

maximale de pergage pour chacun des outils 40 x D, lorsqu’il s’agit de pergcages plus profonds utiliser, auparavant, le forert n° d’article

89506

N° d’article 89517

®

‘SOXD

RN G IS

profondeur jusqu’a 80xD e forme périphérique G ® Profondeur maximale de pergage pour chacun des outils 40 x D, lorsqu’il s’agit de
plus grandes profondeurs, utiliser auparavant le foret n° d'article 89516 e pour aciers alliés et hautement alliés

do

di
mm
4,950
5,106
5,950
6,300
6,950
7,888
7,950
8,950
9,475
9,950
10,950
11,063
11,950
12,650

inch

15/64

d2 h6
mm
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
20,000
20,000
20,000
20,000
20,000

11
mm
480,000
480,000
560,000
590,000
650,000
740,000
740,000
820,000
870,000
910,000
995,000
995,000
1080,000
1140,000

[¢] ° [e] [¢] °

12
mm
432,000
432,000
512,000
542,000
602,000
692,000
692,000
772,000
822,000
860,000
945,000
945,000
1030,000
1090,000

13
mm
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000

H

o

263



v
HARTNER

Forets a une lévre E 800 avec plaquettes interchangeables

M
o o
TLB -
@ | |58, 20xD | [ ‘ he ‘@‘ ‘B“B‘=

profondeur jusqu’a 30xD e avec plaquettes interchangeables e avec patins de guidage interchangeables e avec tournevis e avec vis
e pour applications universelles

dot . -~ _ 1 =0 J@SLJCH
I3 lo
Iy
12,000 20,000 446,000 384,000 50,000
12,700 1/2 20,000 468,000 406,000 50,000
14,000 20,000 510,000 448,000 50,000

20,000 32,000 712,000 640,000 60,000
24,000 32,000 840,000 768,000 60,000
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Plaquettes de coupe pour forets a une levre E 800

N° d’article 89535

B s
e O O e O

Wl @ | ®

pour applications universelles

d1
b |~
di I b N° de code di il b N° de code
mm mm mm mm mm mm
12,000 10,000 2,800 12,000 25,500 15,000 4,000 25,500
12,500 10,000 2,800 12,500 25,800 15,000 4,000 25,800
12,700 10,000 2,800 12,700 26,000 16,000 5,000 26,000
13,000 10,000 2,800 13,000 26,500 16,000 5,000 26,500
13,500 10,000 2,800 13,500 27,000 16,000 5,000 27,000
14,000 10,000 2,800 14,000 27,500 16,000 5,000 27,500
14,500 10,000 2,800 14,500 28,000 16,000 5,000 28,000
15,000 10,000 2,800 15,000 28,100 16,000 5,000 28,100
16,000 12,000 3,000 16,000 28,500 16,000 5,000 28,500
16,100 12,000 3,000 16,100 29,000 16,000 5,000 29,000
16,300 12,000 3,000 16,300 29,500 16,000 5,000 29,500
16,500 12,000 3,000 16,500 29,700 16,000 5,000 29,700
17,000 12,000 3,000 17,000 30,000 18,000 6,000 30,000
17,500 12,000 3,000 17,500 30,100 18,000 6,000 30,100
18,000 12,000 3,000 18,000 30,500 18,000 6,000 30,500
18,400 12,000 3,000 18,400 31,000 18,000 6,000 31,000
18,500 12,000 3,000 18,500 31,500 18,000 6,000 31,500
19,000 12,000 3,000 19,000 32,000 18,000 6,000 32,000
19,300 12,000 3,000 19,300 32,500 18,000 6,000 32,500
19,500 12,000 3,000 19,500 33,000 18,000 6,000 33,000
19,800 12,000 3,000 19,800 33,500 18,000 6,000 33,500
20,000 15,000 4,000 20,000 34,000 19,000 6,500 34,000
20,200 15,000 4,000 20,200 34,500 19,000 6,500 34,500
20,500 15,000 4,000 20,500 35,000 19,000 6,500 35,000
21,000 15,000 4,000 21,000 35,500 19,000 6,500 35,500
21,500 15,000 4,000 21,500 36,000 19,000 6,500 36,000
22,000 15,000 4,000 22,000 36,500 19,000 6,500 36,500
22,200 15,000 4,000 22,200 37,000 19,000 6,500 37,000
22,500 15,000 4,000 22,500 37,500 19,000 6,500 37,500
23,000 15,000 4,000 23,000 37,700 19,000 6,500 37,700
23,500 15,000 4,000 23,500 38,000 20,000 7,000 38,000
24,000 15,000 4,000 24,000 38,100 20,000 7,000 38,100
24,500 15,000 4,000 24,500 38,500 20,000 7,000 38,500
25,000 15,000 4,000 25,000 39,000 20,000 7,000 39,000
25,100 15,000 4,000 25,100 39,500 20,000 7,000 39,500
25,400 15,000 4,000 25,400 40,000 20,000 7,000 40,000
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Patins de guidage pour les forets a une levre E 800

N° d’article 89536

B s
e O O e O

Wl @

pour applications universelles

&L dy bf

di I b N° de code di il b N° de code
mm mm mm mm mm mm
12,000 19,950 2,150 12,000 25,500 25,000 3,350 25,500
12,500 19,950 2,150 12,500 25,800 25,000 3,500 25,800
12,700 19,950 2,250 12,700 26,000 25,000 3,850 26,000
13,000 19,950 2,150 13,000 26,500 25,000 3,850 26,500
13,500 19,950 2,150 13,500 27,000 25,000 3,850 27,000
14,000 19,950 2,150 14,000 27,500 25,000 3,850 27,500
14,500 19,950 2,150 14,500 28,000 25,000 3,850 28,000
15,000 19,950 2,150 15,000 28,100 25,000 3,900 28,100
16,000 20,000 2,850 16,000 28,500 25,000 3,850 28,500
16,100 20,000 2,900 16,100 29,000 25,000 3,850 29,000
16,300 20,000 3,000 16,300 29,500 25,000 3,850 29,500
16,500 20,000 2,850 16,500 29,700 25,000 3,950 29,700
17,000 20,000 2,850 17,000 30,000 30,000 4,350 30,000
17,500 20,000 2,850 17,500 30,100 30,000 4,400 30,100
18,000 20,000 2,850 18,000 30,500 30,000 4,350 30,500
18,400 20,000 3,050 18,400 31,000 30,000 4,350 31,000
18,500 20,000 2,850 18,500 31,500 30,000 4,350 31,500
19,000 20,000 2,850 19,000 32,000 30,000 4,350 32,000
19,300 20,000 3,000 19,300 32,500 30,000 4,350 32,500
19,500 20,000 2,850 19,500 33,000 30,000 4,350 33,000
19,800 20,000 3,000 19,800 33,500 30,000 4,350 33,500
20,000 25,000 3,350 20,000 34,000 30,000 4,850 34,000
20,200 25,000 3,450 20,200 34,500 30,000 4,850 34,500
20,500 25,000 3,350 20,500 35,000 30,000 4,850 35,000
21,000 25,000 3,350 21,000 35,500 30,000 4,850 35,500
21,500 25,000 3,350 21,500 36,000 30,000 4,850 36,000
22,000 25,000 3,350 22,000 36,500 30,000 4,850 36,500
22,200 25,000 3,450 22,200 37,000 30,000 4,850 37,000
22,500 25,000 3,350 22,500 37,500 30,000 4,850 37,500
23,000 25,000 3,350 23,000 37,700 30,000 4,950 37,700
23,500 25,000 3,350 23,500 38,000 30,000 5,350 38,000
24,000 25,000 3,350 24,000 38,100 30,000 5,400 38,100
24,500 25,000 3,350 24,500 38,500 30,000 5,350 38,500
25,000 25,000 3,350 25,000 39,000 30,000 5,350 39,000
25,100 25,000 3,400 25,100 39,500 30,000 5,350 39,500
25,400 25,000 3,550 25,400 40,000 30,000 5,600 40,000
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Outils de forage a deux lévres Z 80

O 28] 5000 [ | 15 (@Y [Jon

profondeur jusqu’a 30xD e Foret TLB a 4 listels ® pour aluminium

O] [25% 0 [ | 15 [ [Jon

profondeur jusqu’a 30xD e Foret TLB a 4 listels ® pour les fontes

N UI
U

I3 Iy
l
8,000 16,000 330,000 280,000 48,000
10,000 20,000 390,000 340,000 50,000
12,000 20,000 450,000 400,000 50,000
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Forets a une levre E 100

Appropriés a presque tous les matériaux, de @ 0,9 - 12,0 mm,

avec une longueur taillée max. 500* mm y
*selon le @

Pour toute demande d‘un foret 1lévre E100 spécialement
adapté a votre application, remplissez le formulaire p284

Pour certains matériaux, un revétement s’avére obligatoire.
Choisir le revétement approprié sur le guide Hartner des définitions de revétement.

MTN @TiAN @TicN @FRE () TAISN @ ATIN @ AITIN nano

Calcul des dimensions pour les
machines conventionnelles

Long. de I’embaout

Piece a usiner F Attachement

72 :

Collet de
Réaffitage Intervalle min.  |redressage
~4xD Long. de forage ~6xD (15 mm) | Long. de I'attachement

Long. taillée

Long. totale

Les formes périphériques
(Position des patins de guidage.
Formes périphériques particulieres sur demande) G

Appropriée pour la plupart des matériaux
mais surtout pour obtenir des tolérances assez serrées.
Patins de guidage

C

Appropriée aux matériaux difficiles a
usiner comme par ex. les aciers hautement alliés

Affiitage standard

(affitages spéciaux sur

demande) @ 2...4,00 mm @ > 4,01...20 mm Conicité 1:800 (Standard)
(dimensions
en mm)

23,99
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Forets a une levre E 100

Valeurs approx. pour Valeurs approx.
vitesse de coupe pour 'avance
Alliages d’aluminium
(dépendant du % Si)
0,060
Aciers de construction
et de décolletage — 0.050
Aciers d’amélioration — /
3 0,040
For;:tes glglses, ”
t et Fts
,/ 0,030
Aciers de cémentation _ / 7
! / s 0,020
Aciers de nitruration é / /
! - 7// 0,010
Aclers & outils — ——=
fé 0,005
Aciers inoxydables
20 40 60 80 100 200 0 1 2 3 4 5
Vitesse de coupe ve m/min @ de I'outil mm
Valeurs du liquide de refroidissement Z 80 E100 avec attachement cylindrique CW monobloc
(Valeurs de référence pour huile soluble)
110 \\ 40
. 4
100 NG /1 71% _— e —
= 90‘\ \ / // 30 . ~ .
g \\ \\ // // = Version revétue AITiN nano
a 80 NN 7 % E appropriée a presque tous les matériaux
S 70 N / 20 o
8 =
& 60 <> 15 §
50 10 —
40" S~ 5
- il - -
] Attachement cylindrique CW monobloc
1 4 7 10 13 16 avec extrémité conique MQL
@ de I'outil (mm)
=== Pression maximale s Débit maximal

—— Pression minimale Débit minimal
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Appropriés a presque tous les matériaux, de @ 2 - 40,0 mm,

Y

HARTNER

Forets a une lévre embout CW E 80

avec une longueur totale max. 3000 mm

Afin de réaliser I‘outil E80 le mieux adapté a votre cas d‘usinage, veuillez compléter le formulaire de demande.
Les outils de forage de @ = 6,00 a 20,00 mm peuvent, sur demande, étre pourvus d'inserts en PCD ou en PCB. Par exemple,
sur les alliages d"aluminium chargés de silicium, leurs durées de vie sont considérablement augmentées.

Pour certains matériaux, un revétement s’avere obligatoire.

Choisir le revétement approprié sur le guide Hartner des définitions de revétement.

@TN @TiAN @TicN @FRE ) TiASN @ ATIN @ AITiN nano

Calcul des dimensions pour les
machines conventionnelles

Long. de I’embout

o]

Piece a usiner

v

* Attention la longueur taillée maximale est
de 40 x D, dans le cas de profondeurs plus
importantes, utilisez deux outils par exemple
@10 x 450 et @ 9,95 x 850 mm)

T Attachement

!

Réafftage

D6 ~4xD
D20~2xD
D40~1xD

Long. de forage

~4xD

Intervalle min.

Long. de I"attachement

Long. taillée *

Long. totale

Les formes
périphériques
(Positionnement des patins
de guidage)

Affiitage standard (affatages spéciaux sur demande)

Version standard

G

Appropriée pour la plupart des

Version spéciale

Appropriée pour la plupart des
matériaux mais surtout pour obtenir
des tolérances moins serrées.

matériaux mais surtout pour obtenir A
des tolérances assez serrées.

C

Appropriée pour la plupart des
matériaux mais surtout a utiliser
dans le cas d’entrées de forage tres
difficiles a réaliser.

Appropriée aux matériaux difficiles D
a usiner comme par ex. les aciers
hautement alliés.

Patins de guidage

@ 2...4,00 mm

30°

Cette version est principalement
prévue pour le forage des fontes grises

...20,00 mm
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HARTNER

Forets a une lévre embout CW E 80

Les affitages standards avec rainure
brise-copeaux
pour N° d‘article 89505, 89509, 89506 et 89507

Service rapide pour forets a embout brasé

En complément du programme en stock, Hartner propose un service rapide
d‘affitage d‘embouts standards pour les forets E 80 avec attachements
standards selon les dimensions suivantes. Le délai de livraison est de 3

semaines max.

@ nominal échelonem. forme Longueur
mm des mm  périphérique totale
200139 01 @ Slomny
4,00...13,90 0,1 c >7.5 mm @ Prix sur
1200 max demande

14,00...22,00 0,5
14,00...22,00 0,5

1200 max

oo

Valeurs approx. pour
vitesse de coupe

Alliages d’aluminium
(dépendant du % Si)

Aciers de construction
et de décolletage

Aciers d’amélioration

Aciers de cémentation

Aciers de nitruration

Fontes grises,
Ft et Fts
]
|

Aciers a outils

—

Aciers inoxydables

20 40 60 80 100
Vitesse de coupe vg m/min

Valeurs du liquide de refroidissement E 80
(Valeurs de référence pour huile soluble)

Vi
70 7
= 60 AN \ / /
S NI 7/
2 50| N 4
a AN /T
2 .
2 39 v
o -~
P —
10 —
5 12 19 26 33 40

Diametro utensile mm

e Débit maximal
Débit minimal

== Pression maximale
——— Pression minimale

75
65
55
45
35
25
15

Débit Q in I/min

200

Rainure brise-copeaux

Matiere de coupe:

CW monobloc

@

Superficie:

Longueur de I’embout standard (mm)
Capacité @ Long. Capacité @ Long.
2,00...2,49 15 10,00...10,99 35
2,50...2,99 18 11,00...17,00 40
3,00...3,99 20 17,01...20,00 45
4,00...5,19 25 20,01...23,00 50
5,20...6,99 30 23,01...26,00 55
7,00...9,99 35 26,01...40,00 65

Longueur de la goujure: min. 20 x D

Valeurs approx.
pour 'avance

s

=~

\

//

\

—

N\

\
N\

AN

—

o
o
-
o

15

20 25
@ de 'outil mm

30

I
o

0,175

0,150

0,125

0,100

0,075

0,050

0,025

Version revétu TiN
avec rainure brise-copeaux
pour les aciers a copeaux longs

Version revétu TiCN
sans rainure brise-copeaux pour
les aciers alliés et hautement alliés

J1/WW § 9oUBAY
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Forets a 2 levres a embout CW Z 80

Pour les fontes, alliages d’Al et non-ferreux a copeaux courts,
d 6,0 - 27,0 mm, avec une longueur totale max. 1000 mm

—

Afin de réaliser I‘outil Z80 le mieux adapté a votre cas d‘usinage, veuillez compléter le formulaire de demande.

%

© AITiN nano

® rre

Pour certains matériaux, un revétement s’avére obligatoire. Le bon fonctionnement des outils de forage polis, non revétus, ne peut pas du tout étre garanti.

Principal avantage de I'outil de forage a deux lévres de
coupe: par rapport a l'outil de forage a une lévre de coupe
I'avance en usinage est nettement plus élevée. Cela provient
de la fabrication de I'outil qui est pourvu de deux levres de
coupe et de deux goujures. Ainsi, la réalisation des forages
avec ces outils est beaucoup plus rapide. Toutefois, cet usi-
nage nettement plus rapide ne permet pas de réaliser la pré-
cision obtenue avec un foret a une levre de coupe. Cela pro-
vient aussi de la fabrication de I'outil a deux arétes de coupe

Calcul des dimensions pour les
machines conventionnelles

Long. de 'embout

au lieu d'une, le guidage est moins bon et I'effet de lissage de
la paroi moins accentué.

Pour les profondeurs de < 10 x D, nous recommandons |'uti-
lisation du foret TS 150 GG. Ce foret standard est livrable du
stock et pour ces profondeurs, revient moins cher qu’un outil
de forage a embout CW brasé. De plus, le TS 150 GG peut
dans la plupart des cas, réaliser un percage dans le plein,
sans pergage pilote.

*Attention la longueur taillée maximale est
de 40 x D, dans le cas de profondeurs plus
importantes, utilisez deux outils par exemple
2 10 x 450 et 2 9,95 x 8

r Attachement
T | )
5 _ _
Reéaffltage Intervalle min.
1,5xD Long. de forage 3xD Long. de I'attachement
Long. taillée *
Long. totale
Affitage standard Affiitages spéciaux, p.ex.:
(affGtages spéciaux sur demande)
Affitage G Affitage A aluminium fontes

Usinage des fontes Usinage des aluminiums
&) a

N

o7

272

0
or

T

",

T



v
HARTNER

Forets a 2 levres a embout CW Z 80
]

Valeurs approx. pour Valeurs approx.
vitesse de coupe pour I'avance

WEN — Art. 89518 Affatage pour les fontes
N\ pd
\\ N 4
~ [
= ——
1 T —
/ =
‘/
Art. 89508 Affltage pour les aluminiums
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Forets a une lévre E 800

Avec plaquette interchangeable et patins de guidage,
appropriés a presque tous les matériaux, de @ 12,0 - 52,0 mm, t;
longueur totale max. 3000 mm =¥

@ 40.01 - 52.00 mm avec
plaquettes internes et externes

E 800-Valeurs approx. pour E 800-Valeurs approx.
Vitesse de coupe pour I'avance
Alliages d’aluminium 0.18
(dépendant du % Si) —~ 7~
0,16 / e
e 0 =
e - ___—
E @ /
o e — =
& /
| T o
[Agers st - oz
desiogaes - e
0,045 20 25 30 35 40
Vitesse de coupe v, m/mn @ de 'outil mm

Afin de réaliser |‘'outil E800 le mieux adapté a votre cas d‘usinage, veuillez
compléter le formulaire de demande.

Valeurs du liquide de refroidissement E 800
(Valeurs de référence pour huile soluble)

80
/'/
40 7 17
g L
S NI\ 7|0 E
= ~
c 30 \\ 7 50 =
kel g
g N 40 =
o} a
& 20 30 &
N
A -
10 10
15 20 25 30 35 40
@ de I'outil (mm)
=== Pression maximale s Débit maximal

—— Pression minimale Débit minimal
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Forets a une lévre E 800

7]

16
18
20
24

Plaquette
interchangeable
Art. 89535 @ 16,0 + TiN
Art. 89535 @ 18,0 + TiN
Art. 89535 @ 20,0 + TiN
Art. 89535 @ 24,0 + TiN

Vis de fixation
pour WP

89537 3,002
89537 3,002
89537 4,001
89537 4,001

Tournevis pour vis
WP

89538 9.001
89538 9.001
89538 15.001
89538 15.001

Lors de la premiére commande, le foret une levre E800 est livré complet avec plaquettes de coupe interchangeables, patins de guidage et
accessoires. Pour les commandes ultérieures, utilisez les codes articles suivants :

Patins de guidage

Art. 89536 @ 16,0 + TiN
Art. 89536 @ 18,0 + TiN
Art. 89536 @ 20,0 + TiN
Art. 89536 @ 24,0 + TiN

Vis pour Tournevis pour
patins de guidage patins de guidage
89537 2,203 89538 7.001
89537 2,203 89538 7.001
89537 2,502 89538 8.001
89537 2,502 89538 8.001

Chaque outil de forage E 800, a une lévre de coupe et plaquettes interchangeables, qu‘il soit standard ou spécial,
peut étre modifié selon les plages de diemétres ci — dessous.

Taille Plages de diamétres (mm) Taille J-Plages de diamétres (mm)
0.00 12,00 - 12,49 3.02 27,00 - 27,49
0.01 12,50 - 12,99 3.08 27,50 - 27,99
0.02 13,00 - 13,49 3.04 28,00 - 28,49
0.03 13,50 - 13,99 3.05 28,50 - 28,99
0.04 14,00 - 14,49 3.06 29,00 - 29,49
0.05 14,50 - 14,99 3.07 29,50 - 29,99
0.06 15,00 - 15,49 4.00 30,00 - 30,49
0.07 15,50 - 15,99 4.01 30,50 - 30,99
1.00 16,00 - 16,49 4.02 31,00 - 31,49
1.01 16,50 - 16,99 4.08 31,50 - 31,99
1.02 17,00 - 17,49 4.04 32,00 - 32,49
1.03 17,50 - 17,99 4.05 32,50 - 32,99
1.04 18,00 - 18,49 4.06 33,00 - 33,49
1.05 18,50 - 18,99 4.07 33,50 - 33,99
1.06 19,00 - 19,49 5.00 34,00 - 34,49
1.07 19,50 - 19,99 5.01 34,50 - 34,99
2.00 20,00 - 20,49 5.02 35,00 - 35,49
2.01 20,50 - 20,99 5.03 35,50 - 35,99
2.02 21,00 - 21,49 5.04 36,00 - 36,49
2.03 21,50 - 21,99 5.05 36,50 - 36,99
2.04 22,00 - 22,49 5.06 37,00 - 37,49
2.05 22,50 - 22,99 5.07 37,50 - 37,99
2.06 23,00 - 23,49 6.00 38,00 - 38,49
2.07 23,50 - 23,99 6.01 38,50 - 38,99
2.08 24,00 - 24,49 6.02 39,00 - 39,49
2.09 24,50 - 24,99 6.03 39,50 - 40,00
2.10 25,00 - 25,49 7.00 40,01 - 43,99
2.11 25,50 - 25,99 8.00 44,00 - 47,99
3.00 26,00 - 26,49 9.00 48,00 - 52,00
3.01 26,50 - 26,99
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Forets a une levre E 800 avec plaquettes interchangeables

Tableau des accessoires pour @ 12,0 - 52,0 mm

Plaquettes de coupe
Plaquettes ext. Vis Tounevis
Revétu TiN

Diamétre / Plage Support de base/

il du support Support

212,00 - @12,49
212,50 - @12,99
213,00 - @13,49 N° de commande
©13,50 - @13,99 4071 2,502 N° de commande
314,00 - @14,49 T8 86842 8,001
@14,50 - @14,99 M2,5x 5,2
215,00 - @15,49
015,50 - @15,99
016,00 - @16,49
016,50 - @16,99
017,00 - @17,49 N° de commande N° de commande
017,50 - @17,99 4071 3,002 86842 9,001
218,00 - @18,49 T9
18,50 - ©18,99 M3x6,4
19,00 - @19,49
219,50 - @19,99
@20,00 - @20,49
320,50 - @20,99
@21,00 - @21,49
@21,50 - @21,99
©22,00 - @22,49 N° de commande
022,50 - @22,99 4071 4,001
023,00 - @23,49 T15

023,50 - @23,99 M4x7,7
©24,00 - @24,49
024,50 - @24,99
225,00 - @25,49 N° d’article 89535

@25,50 - ©25,99 Support de + Diamétre N° de commande
026,00 - 926,49 base / Support nominal 86842 15,001
926,50 - @26,99 falianti = N° de commande
0 Réalisation

Do spécifique selon

27,50 - @27,99 besoin individuel
28,00 - 328,49 €soIn Individuel

©28.50 - 28,99 du client.
229,00 - @29,49 Longueur totale N° de commande
229,50 - ©29,99 jusqu'a 3000 4071 4,002
30,00 - 030,49 mm, longueur T15
230,50 - @30,99 de goujure a M4x10,6
031,00 - @31,49 partir de 15 x D
@31,50 - @31,99
©32,00 - @32,49 Alternative:
32,50 - ©32,99 Programme
633,00 = 633,49 standard N°
933,50 - 933,99 d'article 89530,
234,00 - @34,49 @ de 12,00 &
334,50 - @34,99 24,00 mm dans
ggggg : ggggg les @ usuels, complet
036,00 - 036,49 avec plaqusttes N° de commande .
de coupe et patins 4071 5,002 N° de commande

236,50 - 336,99 )
037,00 - ©37,49 de guidage T20 86842 20,001

37,50 - @37,99 interchangeables, M5x14.2
38,00 - ©@38,49 revétus TiN !
038,50 - @38,99
239,00 - @39,49
039,50 - @40,00
040,01 - @40,49
40,50 - @40,99
©41,00 - @41,49 N° de commande N° de commande
@41,50 - @41,99 4071 3,002 86842 9,001
@42,00 - @42,49 TX9
@42,50 - @42,99 M3x6,4
@43,00 - @43,49
343,50 - @43,99
@44,00 - @44,49
@44,50 - @44,99
@45,00 - @45,49 N° de commande
surcemance [ 40401
046,50 - @46,99 M4x7,7
©47,00 - @47,49
947,50 - @47,99 N° de commande
©48,00 - @48,49 86842 15,001
48,50 - @48,99
049,00 - @49,49 N° de commande
@49,50 - @49,99 4071 4,002
@50,00 - @50,49 TX15
@50,50 - @50,99 M4x10,6
351,00 - @51,49
951,50 - @52,00

Autres revétements sur demande
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Forets a une lévre E 800 avec plaquettes interchangeables
-

N° d’article 89536
+ Diamétre
nominal
= N° de commande

sur demande sur demande
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Parametres techniques supplémentaires

Exemples d’aff(itages spéciaux pour forets a une lévre avec téte en CW monobloc

a volume de lubrification décalé avec brise-copeaux avec rainure brise-copeaux

rainure de fragment.

Dx0,13

Conicité
(dimensions en mm)

1:600 1:800 (Standard) 1:1000

?10

Ajustements des tubes des outils de forage sur leur attachement

Standard
Lorsque le diametre nominal est inférieur a celui de I'attachement

( Différence de 6 mm minimum ) le tube est brasé a l'intérieur de
son attachement.

Standard avec raccord

Lorsque le diametre nominal est égal a celui de I'attachement Ly M
( maximum de méme diametre ) le tube se brase sur le raccord. 5‘

Standard brasé

L . . = avec raccord
Lorsque le diamétre nominal est plus grand que celui de 0l

I'attachement, le tube est brasé sur le raccord, en appui sur son
attachement.
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Attachements

Attachements
sur les foreuses

Attachements

selon DIN 1835

Attachements
selon DIN 6535

I 5 9 Forme E 10 Forme HA
T T s 4
|I' Iy
Code d, I, l, I Code Code d, I, Code d, I,
1.1 10 40 24 - 9.1 8 36 10.1 8 36
1.2 10 40 24 45 9.2 10 40 102 10 40
1.3 10 40 24 55 9.3 12 45 103 12 45
1.4 16 45 312 - 9.4 16 48 104 16 48
1.5 25 70 34 - 9.5 20 50 105 20 50
1.6 25 70 34 78 9.6 25 56 106 25 56
6 9.7 32 60 107 32 60
2 Iz . 9.8 3175 70 108 25 70
? © 99 381 70 109 40 70
N 910 40 70
B 8 Forme HB cooe
i Attachements 86,8788
selon projet VDI
Code d, I, l, | Code |
2.1 16 50 47 - 12 — s f——— 1"
2.2 16 50 47 55 ]
2.3 1650 47 70 | Iy
3 L 7 Code d, |,
| I 8.1 8 36
o E—
; Code d | 8.2 10 40
4*,,7 —t —1— 11 5 _ 1 1
: L 121 10 68 T
B 122 16 90 :
I 123 25 112 85 20 50
8.6 25 56
8.7 32 60
Code  d, I, I, I, Code Attachements
8.8 40 70
3.1 25 70 34 100 ; .
selon systéme Speed-Bit
4 11 Forme HE
i 13 == —— ]
B % N -.
Iy I —
Code d, I,
Code 4 | I 11.1 8 36
1 1 112 10 40
41 19,05 70 113 12 45
42 12,70 70 Code  d, I, I SGA G
43 2540 70 13.1 16 40 16 115 20 50
44 31,75 70 132 25 50 25 116 254 70
45 3810 70 13.3 356 60 117 95 58
118 32 60
119 40 70

Le programme d’attachements ci-dessous représente les attachements standards tenus
en stock. Nous pouvons réaliser n’importe quel attachement de précision, sur plan client
ou pour vous, individuellement, selon vos besoins. Attention! Les attachements des forets
E100 doivent absolument étre pourvus du collet de redressage! Informations sur demande.

16 sim. forme HA

Code d, I,
16.1 10 50
16.2 16 64
16.3 20 70
16.4 25 81
16.5 32 92

17 sim. forme HE

2 DIN 332

dr

25| |

25

Code d, I,
171 19.056 70
172 2540 70
173 3175 70
174 381 70
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Le processus de forage

Introduction bréve a la technique de forage

Dans le domaine du percage, pour les profondeurs au-dessus

de 10 x &, I'on parle souvent de “forage*, et non de “percage’

mais les percages moins profonds peuvent également étre
réalisés par forage. Dans ce cas, I'on profite des avantages
du forage, état de surface de qualité, diametre nettement plus
précis et rectitude du percage améliorée.

Conditions d’utilisation des outils de forage sur les

machines conventionnelles:

e Réaliser un percage “pilote” (tolérance H8). Avancer a
environ 500 mm/mn. et a faible vitesse de rotation, environ
200 T/mn. afin d’entrer dans le prépercage.

e Mettre la lub. sous pression et programmer la vitesse de

rotation d’usinage

e Forer continuellement, sans débourrages. Lors de
I'utilisation des forets a une lévre de tres grandes longueurs
et petits diameétres ( par exemple sur E 100 a partir d'une
longueur de goujure de 160 mm ) nous vous conseillons
de réduire les paramétres de coupe sur une profondeur de
forage d’environ 25 mm (a peu pres a 75% des valeurs de

coupe optimales ).

¢ En fin de forage, stopper la lubrification
e Retirer I'outil de forage, sans rotation, en avance rapide

O

Lorsqu’ils commencent a
forer, les outils de forage
doivent toujours étre guidés!

A vide, la vitesse de rotation

des outils de forage doit étre
modeérée!

280

Le forage n’est pas sorcier, il
s’agit d’un usinage qui peut
étre pratiqué par quiconque a
condition de respecter quel-
ques points techniques.

Sur les pages suivantes vous
trouverez les conditions d’uti-
lisation pour chacun des outils
de forage Hartner.

Aujourd’hui, la pompe haute pression ne fait plus
exception!

Depuis ces derniéres années, bon nombre de forets sont
pourvus de canaux de lubrification intérieure, ainsi le produit
liquide de coupe, lubrifiant et réfrigérant, arrive toujours a
I'endroit précis, la ou il est indispensable de I’avoir. Cela
permet d’augmenter les durées de vie des forets, tarauds,
alésoirs etc. et de diminuer la casse des ouitils.
Actuellement, chaque machine conventionnelle d'usinage
peut étre équipée d’'une pompe haute pression avec
adduction centrale du lubrifiant, cela permet de réaliser le
forage! Les outils de forage sont de plus en plus utilisés sur
les tours ou centres d'usinage. Ainsi le forage devient de plus
en plus populaire!
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Concept d’usinage

Schéma d’application
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La précision

Des percages réalisés en forage

La tolérance des diamétres

En forage, le diamétre réalisé est nettement plus précis. Cela
provient de la répartition des forces résultantes de la coupe
sur les patins de guidage périphériques. En pergage avec
des forets hélicoidaux, une erreur minime de la géométrie
des arétes de coupe suffit pour réaliser un plus grand
diamétre.

L'état de surface

L'effort de coupe sur la lévre de coupe principale se
répercute sur les patins de guidage qui eux, lissent la
superficie du pergage. Le film gras de la lubrification entre
les patins de guidage et la surface du percage joue un réle
treés important. Meilleure est la qualité du lubrifiant, meilleur
sera |'état de surface obtenul!

282

conditions
normales

Classe de
tolérance pouvant
étre obtenue

conditions
optimales

Cuivres, nickel, zinc,
et leurs alliages

Alliages d’aluminium
(dépendant du % Si)

Aciers d’amélioration

Fontes

Aciers de nitruration

Aciers inoxydables

Aciers de construction

Aciers de cémentation

Classe de la tolérance IT

Etat de surface
pouvant
étre obtenu

Percage foret

o

SR

hélicoidaux
Percage forets
trois levres
BrOChage “
ROdage h
32 1,6 0,2

Etat de surf. Raenym 25 12,5 6,3 0,8 04

Classe derugosité N N11 N10 N9 N8 N7 N6 N5 N4
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La précision

La rectitude du percage

Sur les outils de forage, brasés, I'embout de précision en
carbure monobloc est toujours brasé sur un tube flexible,
ainsi, il ne peut pas étre influencé par une éventuelle
erreur de battement de l'outil et assure la bonne rectitude
du percage. Il est certain que de grosses différences de
structure dans la matiere a usiner, ou autres facteurs,
peuvent considérablement influencer la rectitude.

Excentricité du percage

La qualité de la symétrie de I'affitage d'un foret hélicoidal
influence le positionnement et la concentricité du percage.
Des efforts de coupe inégaux et mal répartis font dévier
I'outil. En forage, les efforts de coupe sont absorbés par les
patins de guidage ce qui assure une bonne concentricité
d’usinage.

Rectitude en mm

Déviation en mm

0,06

0,05

0,04

0,03

0,02

0,01

1,0

0,8

0,6

0,4

0,2

250 500 750 1000

Long. de forage in mm

Piéce a usiner fixe - Outil en rotation

- Piéce & usiner en rotation & sens inverse. Outil en rotation

250 500 750 1000

Long. de forage in mm
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Formulaire de demande E 100, E 80 et Z 80

U Demande [ Commande per Fax: +49 7431 125-21547
ou par e-mail a : info@hartner.de

N° Client Nouveau client  N° de commande
Correspondant Société Correspondant
Hartner GmbH Rue / N° Code postal / Lieu

Boite Postale 10 04 27

D-72425 Albstadt

Tel. +49 74 31 1 25-0 Téléphone Fax
Fax +49 74 31 1 25-5 47

Date Signature

Outils de forage: U Forets a une lévre en CW E 100 U Forets a une lévre embout CW E 80 U Forets a 2 levres Z 80

FormeU:_ Quantité nécessaire : pieces
Collet de redress. Longueur de I'attachement
15 mm

Forets a une
i levre en CW

Longueur totale mm

Longueur taillée mm

T Attachement
/[ Py Forets a
_ . une lévre/a
g =
- 1/ embout CW

Croquis/descriptif
Forets a une lévre ‘

mm h5

Forets
a 2 lévres <°:< =)
= S
Anschliff G Anschliff A
seulement besoin pour cas spéciaux

Attachement : U sans U code: U selon croquis ci-joint
Revétement : A TiN O Fire U TiCN O MolyGlide O TiAIN 4 AITiN a
Piéce a usiner : Profondeur : Tol. de percage : Matiere/désignation :
Type de la machine : U foreuse U machine conventionnelle

U percage pilote U canon de guidage
Liquide de lubrification : O huile de forage U huile soluble

pression bars quantité I/min
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Formulaire de demande E 800

U Demande [ Commande per Fax: +49 7431 125-21547
ou par e-mail a : info@hartner.de

N° Client Nouveau client  N° de commande
Correspondant Société Correspondant
Hartner GmbH Rue / N° Code postal / Lieu

Boite Postale 10 04 27

D-72425 Albstadt

Tel. +49 74 31 1 25-0 Téléphone Fax
Fax +49 74 31 1 25-5 47

Date Signature
dh) Matiéere a usiner : Diameétre du forage : Etat de surface a réaliser :
=
7] o N
= Désignation de la piéce : Tolérance du diamétre : Encombrements Contours génants :
74} non oui mm
3
@ Nbre de piéces/an: Profondeur de forage : Info supplém. :
o
Centre d’usinage (CU) : Foreuse : Liquide de lubr./refroid. :
Huile soluble Huile entiere
ch Attachements :
‘e Attachement: Pression :
o Nbre de broches : bar
=
Nbre de broches : Longueur totale de l'outi | : Débit :
I/min

Outils de forage avec plaquettes E 800 pour votre propre cas d’usinage

Attention : - Longueur minimale de la goujure = 15 x D
- Tolérance du diameétre réalisable IT9/IT10

A chaque offre de prix et délais, nous ajoutons un plan
avec nos numéros darticle et indications nécessaires.

Attachement

Vis de fixation

Patin de guidage

Vis de fixation i Tube

Hartner GmbH Outils de forage
T Boite Postale 10 04 27 A chaque offre de prix et
D-72425 Albstadt délais, nous ajoutons un
. Tel. +49 74 31 1 25-0 plan avec nos N° darticle
Plaquette interchangeable Vis de fixation Fax +49 74 31 1 25-5 47 | et indications nécessaires.

Diameétres de @ 12 a @ 40
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Precision Cutting Tools

MICROFORETS

CW et HSS-E-PM
polis et revétus

Microforets
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I M II S H Nome  Tpe  Malltrede g, Sensde cg}:t’fgit Profon- g4/ Progr,
Micro-forets sans trous d’huile

e o o o O DIN 1899 N - O a droite cyl. ~5xD 0,050 - 1,900 87011 289
—_—

e o o o O DIN 1899 N - O agauche  cyl. ~5xD 0,150 - 1,450 87016 291
—_—

e o o o O DIN 1899 N - @ a droite cyl. ~5xD 0,200 - 1,500 84810 292
e —EE

o o Norme usine N - (/] a droite cyl. 0,100 - 3,000 86402 294
e —— T

e o o O O Norme usine N _ ® a droite cyl. 4xD 0,500 - 3,000 86400 295
—_— e

e o e o o o Normeusine N _ O a droite cyl. ~5xD 0,200 - 1,300 89281 293
e — e

e o o O O Norme usine N - ® a droite cyl. 7xD 0,500 - 3,000 86401 296
Micro-forets a trous d’huile

e —

e e e O O Norme usine N - (/] a droite cyl. 5xD 1,400 - 3,000 86405 297
e e B s e 2

e e e O O Norme usine N - 0O a droite cyl. 8xD 1,400 - 3,000 86408 298
B el B T T b =

e o o O O Norme usine N _ . a droite cyl. 15xD 1,400 - 3,000 86412 299
288



N° d’article 87011

HARTNER

Y

Micro-forets sans trous d’huile

e

~5xD

1899

118°

[

affitage en pente ® < @ 0,15 mm acier rapide au Co ® avec attachement renforcé
aciers hautement alliés

tmax = 21,5 x d,

L] %

do

I

d1
mm
0,050
0,060
0,080
0,090
0,100
0,110
0,120
0,130
0,140
0,150
0,160
0,170
0,180
0,190
0,200
0,205
0,210
0,215
0,220
0,225
0,230
0,235
0,240
0,245
0,250
0,255
0,260
0,265
0,270
0,275
0,280
0,285
0,290
0,295
0,300
0,310
0,315
0,320
0,325
0,330
0,335
0,340

d2
mm
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000

i

11
mm
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000

mm
0,400
0,400
0,500
0,500
0,500
0,500
0,500
0,800
0,800
0,800
1,100
1,100
1,100
1,100
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,900
1,900
1,900
1,900
1,900
1,900
1,900
1,900
1,900
1,900
1,900
1,900
2,400
2,400
2,400
2,400
2,400
2,400
2,400

di
mm
0,345
0,350
0,355
0,360
0,365
0,370
0,375
0,380
0,390
0,400
0,405
0,410
0,415
0,420
0,425
0,430
0,440
0,450
0,460
0,470
0,480
0,485
0,490
0,495
0,500
0,510
0,520
0,530
0,535
0,540
0,550
0,555
0,560
0,570
0,580
0,585
0,590
0,600
0,610
0,620
0,630
0,640

d2

1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000

11
mm
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000

mm
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2,400
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,400
3,400
3,400
3,400
3,400
3,400
3,400
3,900
3,900
3,900
3,900
3,900
3,900
3,900
3,900
3,900
3,900
4,200
4,200
4,200
4,200

289
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d1
mm
0,650
0,660
0,665
0,670
0,680
0,690
0,700
0,710
0,720
0,730
0,740
0,750
0,760
0,770
0,780
0,790
0,800
0,810
0,820
0,830
0,840
0,850
0,860
0,870
0,880
0,890
0,900
0,910
0,920
0,930
0,940
0,950
0,960
0,970
0,980
0,990
1,000
1,010
1,020
1,030
1,040
1,050

d2
mm
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500

HARTNER

Y

Micro-forets sans trous d’huile

11
mm
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000

mm
4,200
4,200
4,200
4,200
4,800
4,800
4,800
4,800
4,800
4,800
4,800
4,800
5,300
5,300
5,300
5,300
5,300
5,300
5,300
5,300
5,300
5,300
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,800
6,800
6,800
6,800
6,800
6,800
6,800
6,800
6,800
6,800

d1
mm
1,060
1,070
1,080
1,100
1,110
1,120
1,140
1,150
1,160
1,180
1,190
1,200
1,210
1,230
1,240
1,250
1,260
1,270
1,280
1,300
1,310
1,320
1,340
1,350
1,380
1,390
1,400
1,410
1,420
1,430
1,440
1,450
1,500
1,600
1,630
1,800
1,850
1,900

d2
mm
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
2,000
2,000
2,000
2,000
2,000
2,000

11
mm
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
30,000
30,000
30,000
30,000
30,000
30,000

12
mm
6,800
7,600
7,600
7,600
7,600
7,600
7,600
7,600
7,600
7,600
8,500
8,500
8,500
8,500
8,500
8,500
8,500
8,500
8,500
8,500
8,500
8,500
9,500
9,500
9,500
9,500
9,500
9,500
9,500
9,500
9,500
9,500
9,500
10,600
10,600
11,800
11,800
11,800



N° d’article 87016

HARTNER

Y

Micro-forets sans trous d’huile

e

~5xD

1899

118°

D) [

affitage en pente ® < @ 0,15 mm acier rapide au Co ® avec attachement renforcé
aciers hautement alliés

tmax = 21,5 x d,

L] %

do

I

d1
mm
0,150
0,160
0,200
0,210
0,220
0,230
0,240
0,280
0,300
0,310
0,330
0,350
0,370
0,380
0,390
0,400
0,410
0,420
0,430
0,440
0,450
0,460
0,480
0,490
0,500
0,510
0,520
0,540
0,550
0,560
0,570
0,600
0,610
0,670
0,680
0,700

d2
mm
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000

i

11
mm
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000

mm
0,800
1,100
1,500
1,500
1,500
1,500
1,500
1,900
1,900
2,400
2,400
2,400
2,400
2,400
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,400
3,400
3,400
3,400
3,900
3,900
3,900
3,900
3,900
4,200
4,200
4,800
4,800

di
mm
0,710
0,750
0,760
0,780
0,800
0,820
0,830
0,840
0,870
0,900
0,910
0,920
0,930
0,940
0,950
0,970
0,980
0,990
1,000
1,010
1,040
1,080
1,100
1,150
1,250
1,300
1,340
1,350
1,450

d2

1,000
1,000
1,000
1,000
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500

mm
4,800
4,800
5,300
5,300
5,300
5,300
5,300
5,300
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,800
6,800
6,800
6,800
6,800
6,800
7,600
7,600
7,600
8,500
8,500
9,500
9,500
9,500
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Micro-forets sans trous d’huile

DIN
B @ v [ oo ) ] prond R | Jou

affGtage en pente e avec attachement renforcé e meilleure résistance a I'usure
aciers hautement alliés

tomax = 12-1,5 x

S
tmax !
]

do

0,200 1,000 25,000 1,500 1,050 1,500 25,000 6,800
0,300 1,000 25,000 1,900 1,100 1,500 25,000 7,600
0,450 1,000 25,000 3,000 1,150 1,500 25,000 7,600
0,520 1,000 25,000 3,400 1,400 1,500 25,000 9,500
0,590 1,000 25,000 3,900 1,450 1,500 25,000 9,500
0,600 1,000 25,000 3,900 1,500 2,000 30,000 9,500
0,880 1,500 25,000 6,000
0,900 1,500 25,000 6,000
0,920 1,500 25,000 6,000
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N° d’article 89281

HARTNER

Y

Micro-forets sans trous d’huile

Vil O

N

~5xD WN

130°

e @ [ 8

Amin. de I’'dme > @ 0,800 e aff(itage en pente e aréte de coupe principale rectiligne

aciers de construction et de cémentation e fontes e bronze, laiton e aluminium et alliages d’aluminium e magnésium, alliages de
magnésium e matiéres synthét. et mat.synthét.renforcées de fibres

trae = 11,5 X d
tmax
N
2
I

di d2 1

mm mm mm
0,200 1,000 25,000
0,300 1,000 25,000
0,350 1,000 25,000
0,400 1,000 25,000
0,500 1,000 25,000
0,600 1,000 25,000

mm
1,500
1,900
2,400
3,000
3,400
3,900

di
mm
0,700
0,800
1,000
1,100
1,250
1,300

d2

1,000
1,500
1,500
1,500
1,500
1,500

(] o [ ] e} o

mm
4,800
5,300
6,800
7,600
8,500
8,500

H

(e]
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Micro-forets sans trous d’huile

N° d’article 86402

B s

e~ wm i @&

Amin. de I’'dme > @ 0,800 e aff(tage en pente e queue décolletée 3 mm e longueur taillée 38 mm

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e fontes
e usinage des platines

tmax = 21,5 x d,

L] %

i

I

di d2 hé bl 12 di d2 hé I 12
mm inch mm mm mm mm inch mm mm mm
0,100 3,000 38,000 1,200 0,980 3,000 38,000 10,000
0,150 3,000 38,000 2,000 0,990 3,000 38,000 10,000
0,200 3,000 38,000 2,500 1,000 3,000 38,000 10,000
0,250 3,000 38,000 3,000 1,100 3,000 38,000 10,000
0,300 3,000 38,000 5,000 1,110 3,000 38,000 10,000
0,310 3,000 38,000 5,000 1,150 3,000 38,000 10,000
0,350 3,000 38,000 6,000 1,200 3,000 38,000 10,000
0,370 3,000 38,000 6,000 1,210 3,000 38,000 10,000
0,400 3,000 38,000 7,000 1,400 3,000 38,000 10,000
0,450 3,000 38,000 7,000 1,450 3,000 38,000 10,000
0,500 3,000 38,000 7,000 1,500 3,000 38,000 10,000
0,550 3,000 38,000 7,000 1,510 3,000 38,000 10,000
0,600 3,000 38,000 7,000 1,520 3,000 38,000 10,000
0,640 3,000 38,000 7,000 1,550 3,000 38,000 10,000
0,650 3,000 38,000 7,000 1,600 3,000 38,000 12,000
0,700 3,000 38,000 8,000 1,650 3,000 38,000 12,000
0,710 3,000 38,000 8,000 1,700 3,000 38,000 12,000
0,720 3,000 38,000 8,000 1,800 3,000 38,000 12,000
0,740 3,000 38,000 8,000 1,810 3,000 38,000 12,000
0,750 3,000 38,000 8,000 1,830 3,000 38,000 12,000
0,760 3,000 38,000 8,000 1,850 3,000 38,000 12,000
0,770 3,000 38,000 8,000 1,900 3,000 38,000 12,000
0,780 3,000 38,000 8,000 1,920 3,000 38,000 12,000
0,790 3,000 38,000 8,000 1,950 3,000 38,000 12,000
0,800 3,000 38,000 10,000 1,980 3,000 38,000 12,000
0,810 3,000 38,000 10,000 2,000 3,000 38,000 12,000
0,820 3,000 38,000 10,000 2,050 3,000 38,000 12,000
0,830 3,000 38,000 10,000 2,100 3,000 38,000 12,000
0,840 3,000 38,000 10,000 2,400 3,000 38,000 12,000
0,850 3,000 38,000 10,000 2,500 3,000 38,000 12,000
0,860 3,000 38,000 10,000 2,600 3,000 38,000 12,000
0,870 3,000 38,000 10,000 2,750 3,000 38,000 12,000
0,880 3,000 38,000 10,000 2,950 3,000 38,000 12,000
0,890 3,000 38,000 10,000 3,000 3,000 38,000 12,000
0,900 3,000 38,000 10,000
0,910 3,000 38,000 10,000
0,920 3,000 38,000 10,000
0,930 3,000 38,000 10,000
0,940 3,000 38,000 10,000
0,950 3,000 38,000 10,000
0,960 3,000 38,000 10,000
0,970 3,000 38,000 10,000
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N° d’article 86400

B s
e e e O o

CDRECEIRCIEES

Amin. de I’'dme > @ 0,500 e aff(itage en pente e aréte de coupe principale rectiligne e affilage de I’aréte de coupe automatisé

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers
inoxydables e fontes

tmax = 21,5 x d,

L] %

i

I

di d2 hé bl 12 di d2 hé I 12
mm inch mm mm mm mm inch mm mm mm

0,500 3,000 47,000 3,000 1,950 3,000 52,000 11,700
0,550 3,000 47,000 3,300 1,980 4,000 59,000 12,000
0,600 3,000 47,000 3,600 2,000 4,000 59,000 12,000
0,650 3,000 47,000 3,900 2,050 4,000 59,000 12,300
0,700 3,000 47,000 4,200 2,100 4,000 59,000 12,600
0,750 3,000 47,000 4,500 2,150 4,000 59,000 12,900
0,800 3,000 47,000 4,800 2,200 4,000 59,000 13,200
0,850 3,000 47,000 5,100 2,250 4,000 59,000 13,500
0,900 3,000 47,000 5,400 2,300 4,000 59,000 13,800
0,950 3,000 47,000 5,700 2,350 4,000 59,000 14,100
1,000 3,000 47,000 6,000 2,380 4,000 59,000 14,400
1,050 3,000 47,000 6,300 2,400 4,000 59,000 14,400
1,100 3,000 47,000 6,600 2,450 4,000 59,000 14,700
1,150 3,000 47,000 6,900 2,500 4,000 59,000 15,000
1,200 3,000 47,000 7,200 2,550 4,000 59,000 15,300
1,250 3,000 47,000 7,500 2,600 4,000 59,000 15,600
1,300 3,000 47,000 7,800 2,650 4,000 59,000 15,900
1,350 3,000 47,000 8,100 2,700 4,000 59,000 16,200
1,400 3,000 47,000 8,400 2,750 4,000 59,000 16,500
1,450 3,000 47,000 8,700 2,780 4,000 59,000 16,800
1,500 3,000 47,000 9,000 2,800 4,000 59,000 16,800
1,550 3,000 47,000 9,300 2,850 4,000 59,000 17,100
1,590 3,000 47,000 9,600 2,900 4,000 59,000 17,400
1,600 3,000 47,000 9,600 2,950 4,000 59,000 17,700
1,650 3,000 47,000 9,900 3,000 4,000 59,000 18,000
1,700 3,000 47,000 10,200

1,750 3,000 47,000 10,500

1,800 3,000 52,000 10,800

1,850 3,000 52,000 11,100

1,900 3,000 52,000 11,400
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N° d’article 86401

B s
e e e O o

CDREEE TN

Amin. de I’'dme > @ 0,500 e aff(itage en pente e aréte de coupe principale rectiligne e affilage de I’aréte de coupe automatisé

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers
inoxydables e fontes

tmax = 12-1,5 x d;
tmax U
8 » !
| i
2
l1
di d2 hé bl 12 di d2 hé I 12
mm inch mm mm mm mm inch mm mm mm

0,500 3,000 47,000 4,000 1,950 3,000 52,000 17,600
0,550 3,000 47,000 4,400 1,980 4,000 63,000 18,000
0,600 3,000 47,000 4,800 2,000 4,000 63,000 18,000
0,650 3,000 47,000 5,200 2,050 4,000 63,000 18,500
0,700 3,000 47,000 5,600 2,100 4,000 63,000 18,900
0,750 3,000 47,000 6,000 2,150 4,000 63,000 19,400
0,800 3,000 47,000 6,400 2,200 4,000 63,000 19,800
0,850 3,000 47,000 6,800 2,250 4,000 63,000 20,300
0,900 3,000 47,000 7,200 2,300 4,000 63,000 20,700
0,950 3,000 47,000 7,600 2,350 4,000 63,000 21,200
1,000 3,000 47,000 8,000 2,380 4,000 63,000 21,600
1,050 3,000 47,000 8,400 2,400 4,000 63,000 21,600
1,100 3,000 47,000 8,800 2,450 4,000 63,000 22,100
1,150 3,000 47,000 9,200 2,500 4,000 63,000 22,500
1,200 3,000 52,000 10,800 2,550 4,000 63,000 23,000
1,250 3,000 52,000 11,300 2,600 4,000 67,000 23,400
1,300 3,000 52,000 11,700 2,650 4,000 67,000 23,900
1,350 3,000 52,000 12,200 2,700 4,000 67,000 24,300
1,400 3,000 52,000 12,600 2,750 4,000 67,000 24,800
1,450 3,000 52,000 13,100 2,780 4,000 67,000 25,200
1,500 3,000 52,000 13,500 2,800 4,000 67,000 25,200
1,550 3,000 52,000 14,000 2,850 4,000 67,000 25,700
1,590 3,000 52,000 14,400 2,900 4,000 67,000 26,100
1,600 3,000 52,000 14,400 2,950 4,000 67,000 26,600
1,650 3,000 52,000 14,900 3,000 4,000 67,000 27,000
1,700 3,000 52,000 15,300

1,750 3,000 52,000 15,800

1,800 3,000 52,000 16,200

1,850 3,000 52,000 16,700

1,900 3,000 52,000 17,100
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N° d’article 86405

R

Y

HARTNER

Micro-forets a trous d’huile

5xD

WN

e | |[@ [ €

Amin. de I’'dme > @ 1,400 e aff(tage en pente e aréte de coupe principale rectiligne e affilage de I’aréte de coupe automatisé

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers

inoxydables e fontes

do

tmax = 12-1,5 x d;
tmax
lo

l1

di d2 hé
mm inch mm
1,400 4,000
1,450 4,000
1,500 4,000
1,550 4,000
1,590 4,000
1,600 4,000
1,650 4,000
1,700 4,000
1,750 4,000
1,800 4,000
1,850 4,000
1,900 4,000
1,950 4,000
1,980 4,000
2,000 4,000
2,050 4,000
2,100 4,000
2,150 4,000
2,200 4,000
2,250 4,000
2,300 4,000
2,350 4,000
2,380 4,000
2,400 4,000

mm
52,000
52,000
52,000
52,000
52,000
52,000
52,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000
62,000

mm
11,000
12,000
12,000
12,000
13,000
13,000
13,000
14,000
14,000
14,000
15,000
15,000
16,000
16,000
16,000
16,000
17,000
17,000
18,000
18,000
18,000
19,000
19,000
19,000

di

mm inch
2,450
2,500
2,550
2,600
2,650
2,700
2,750
2,780
2,800
2,850
2,900
2,950
3,000

d2 hé
mm
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000

mm
62,000
62,000
62,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000
66,000

mm
20,000
20,000
20,000
21,000
21,000
22,000
22,000
22,000
22,000
23,000
23,000
24,000
24,000
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N° d’article 86408

B0 o s [@ [od

Amin. de I’'dme > @ 1,400 e aff(tage en pente e aréte de coupe principale rectiligne e affilage de I’aréte de coupe automatisé

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers
inoxydables e fontes

trae = 11,5 X d
tmax
S ===
2
l1

di d2 h6 1 12 di d2 h6 1 12

mm mm mm mm mm mm mm mm
1,400 4,000 52,000 15,000 2,600 4,000 66,000 29,000
1,500 4,000 52,000 17,000 2,700 4,000 66,000 30,000
1,600 4,000 52,000 18,000 2,800 4,000 66,000 31,000
1,700 4,000 56,000 19,000 2,900 4,000 66,000 32,000
1,800 4,000 56,000 20,000 3,000 4,000 66,000 33,000
1,900 4,000 56,000 21,000
2,000 4,000 56,000 22,000
2,100 4,000 62,000 23,000
2,200 4,000 62,000 24,000
2,300 4,000 62,000 25,000
2,400 4,000 62,000 26,000
2,500 4,000 62,000 28,000
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N° d’article 86412

HARTNER

Y

Micro-forets a trous d’huile

15xD| | wn

inoxydables e fontes

o | (@ [ €

Amin. de I’'dme > @ 1,400 e aff(tage en pente e aréte de coupe principale rectiligne e affilage de I’aréte de coupe automatisé
aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm? e aciers

trae = 11,5 X d
tmax
S ===
2
l1
di d2 h6 1
mm mm mm
1,400 4,000 62,000
1,500 4,000 62,000
1,600 4,000 62,000
1,700 4,000 70,000
1,800 4,000 70,000
1,900 4,000 70,000
2,000 4,000 70,000
2,100 4,000 78,000
2,200 4,000 78,000
2,300 4,000 78,000
2,400 4,000 78,000
2,500 4,000 78,000

mm
25,000
27,000
29,000
31,000
32,000
34,000
36,000
38,000
40,000
42,000
44,000
45,000

di
mm
2,600
2,700
2,800
2,900
3,000

d2 hé

4,000
4,000
4,000
4,000
4,000

mm
47,000
48,000
50,000
52,000
54,000
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Precision Cutting Tools

FORETS A CENTRER /
FORETS ETAGES /
FRAISES A CHANFREINER

Forets étagés courts, forets étagés a listels continus
HSS et CW mono, avec queue cyl. ou queue CM

Forets a centrer, HSS et HSS-E
poli et revétus

Fraises a chanfreiner, HSS

Forets a centrer
Forets étagés



v
HARTNER

I M II S H Norme Type Mitci)irgede Surface S::jp%e cd:%:%?t pf‘g?r!:e/
Forets étagés pour centres int.selon DIN 332
=
e O o o Norme usine N - @) a droite cyl. 90 8,000 - 40,000 85910 306
D o
e O o o Norme usine N - @) a droite cyl. 90 8,000 - 40,000 85911 306
—T
e O o o Norme usine N - O a droite cyl. 90 8,000 - 20,000 85912 307
L=
e O o o Norme usine N - . a droite CM 90 14,000 - 40,000 85914 308
Forets étagés a queue cylindrique, courts
—_—
e O o o Norme usine N _ @ a droite cyl. 90 3,400 - 13,500 84445 313
—_——
e O o o Norme usine N _ O a droite cyl. 90 6,000 - 19,000 85916 310
—_—
e O o o Norme usine N - O a droite cyl. 90 6,600 - 21,500 85917 311
——
e O o o Norme usine N - O a droite cyl. 180 6,000 - 18,000 85918 312
———
e O o o Norme usine N - O a droite cyl. 90 3,400 - 13,500 85920 314
0O o o e o Norme usine N - O a droite HE 90 5,500 - 9,000 89254 309
Forets étagés a listels continus, queue cyl.
—
e O e O DIN 8374 N _ @) a droite cyl. 90 6,000 - 19,000 85010 315
—— RS
e O e O DIN 8374 N _ O a droite cyl. 90 7,500 - 19,000 85218 318

302
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I M II S H Nome  Tpe  Malltrede g, Sensde Cd:}:%it Angle/ g1/ Progr,

Forets étagés a listels continus, queue cyl.

—— SN

e O e O DIN 8376 N _ O a droite cyl. 180 6,000 - 18,000 85210 319
o

e O e O DIN 8378 N _ O a droite cyl. 90 3,400 - 13,500 85310 317
r— e

e O e O Norme usine N _ @) a droite cyl. 90 6,600 - 17,200 85110 316
——— NS

e o e O Norme usine N - @) a droite cyl. 180 5,900 - 16,500 85216 320
—— S

o o ©o o o o N - O a droite cyl. 180 6,000 - 11,000 89252 321

Forets étagés a listels continus, queue CM

- ESSS—-

e O e O DIN 8375 N _ O a droite CM 90 12,000 - 23,000 85619 326
[ =y

e O e O DIN 8377 N _ O a droite CM 180 10,000 - 33,000 85610 324
B e————————

e O e O DIN 8379 N _ O a droite CM 90 9,000 - 22,000 85710 323
- ASSS—-

e O e O Norme usine N _ O a droite CM 90 11,000 - 21,500 85510 322
| S

e o e O Norme usine N - @) a droite CM 180 9,400 - 33,000 85616 325

Fraises a chanfreiner 90°

e O o o DIN 335

O

a droite cyl. C 4,300 - 31,000 88200 327
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. Forme
Matiere de Sens de atta.  ANgle/
I M II S H Norme Type coupe Surface coupe 0?1 :r:gnt s

Forets a centrer sans méplat

e o0 o o DIN 333 N - O a droite cyl. A 0,500 - 12,500 83100 328
. ——

e 0 o o DIN 333 N - O agauche  cyl. A 0,500 - 4,000 83105 329
T

e o o o DIN 333 N - O a droite cyl. A 1,000 - 10,000 83300 332
~—

e o o o DIN 333 N - @ a droite cyl. A 0,500 - 12,500 84450 328
——

e 0 e o O DIN 333 N _ O a droite cyl. B 1,000 - 10,000 83200 335
—_—

e 0 o o DIN 333 N _ O a droite cyl. R 0,500 - 10,000 83000 330
D ——

e 0 o o DIN 333 N - O agauche  cyl. R 1,000 - 4,000 83005 331
——

e 0 o o DIN 333 N - @ a droite cyl. R 0,500 - 10,000 84448 330
o

e O o o Norme usine N - O a droite cyl. A 1,000 - 3,150 83110 334
R

e o o o O DIN 333 N - O a droite cyl. A 1,000 - 4,000 83101 333
~—

© o o o o o Normeusine N - O a droite cyl. A 0,500 - 6,300 83370 336
Forets a centrer avec méplat

~E

e 0 o o DIN 333 N _ O a droite cyl. A 1,600 - 12,500 83600 337
s

e o0 o o DIN 333 N - O a droite cyl. B 1,600 - 8,000 83700 338
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Forets a centrer avec méplat

lz- DIN 333 N - O a droite cyl. R 1,600 - 12,500 83500 337
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Forets étagés pour centres int.selon DIN 332

N° d’article 85910

Y

HARTNER

o

N

WN

118°

SRR QU

B
e O e e

Amin. de I’'dme > @ 8,000 ¢ aff(itage a dépouille conique ® queue a méplat e angle de chanfreinage a 60° e selon DIN 332, page 2, forme

D e utilisation sur machines: a centrer, a trongonner

N° d’article 85911

B o

N

118°

BRG]

B
e O e e

Amin. de I’'dme = @ 8,000 e aff(itage a dépouille conique ® queue a méplat e angle de chanfreinage a 60° e selon DIN 332, page 2, forme
DR e utilisation sur machines: a centrer, a trongonner

){90

S/ g /

1 L5 5
\| S
Is Iy
I

It

d1 h7 d3 hit d2 h8
mm mm mm

8,000 4,300 3,300
10,000 5,300 4,200
12,500 6,400 5,000
14,000 8,400 6,800
16,000 10,500 8,500
20,000 13,000 10,200
25,000 17,000 14,000
31,500 21,000 17,500
40,000 25,000 21,000

306

mm
6,750
8,450

10,450
12,500
14,850
18,450
23,400
29,350
36,500

11
mm
63,000
67,000
71,000
88,000
94,000
105,000
132,000
145,000
160,000

mm
23,000
27,000
33,000
41,000
47,000
59,000
67,000
76,500
90,000

15
mm
1,600
2,150
2,900
3,500
4,700
6,500
8,300
10,350
12,000

pour filetage

M 4
M5
M 6
M 8
M10
M12
M16
M20
M24



HARTNER

Y

Forets étagés pour centres int.selon DIN 332

N° d’article 85912

o

e

118°

GRS

Amin. de I’dme > @ 8,000 ¢ aff(itage a dépouille conique ® angle de chanfreinage a 60° e selon DIN 332, page 2, forme D

S/o Nyl
P/ I\ ik
5 N B
T H/ I
l1

d1 h7 d3 hi1
mm mm
8,000 4,300
10,000 5,300
12,500 6,400
14,000 8,400
16,000 10,500
20,000 13,000

d2 h8
mm
3,300
4,200
5,000
6,800
8,500
10,200

11
mm
63,000
67,000
71,000
88,000
94,000
105,000

mm
23,000
27,000
33,000
41,000
47,000
59,000

mm
11,000
13,000
16,000
19,500
23,000
28,000

B s
e O e e

pour filetage

M 4
M5
M 6
M8
M10
M12
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Forets étagés pour centres int.selon DIN 332

N° d’article 85914

.

o

N wn

L

118°

G

B s
e O e e

Amin. de I’'dme > @ 14,000 e affitage a dépouille conique ® angle de chanfreinage a 60° e selon DIN 332, page 2, forme D

308

g 5 | \ 3
Is N
lo
l1
d1 h7 d3 h11 d2 h8
mm mm mm
14,000 8,400 6,800
16,000 10,500 8,500
20,000 13,000 10,200
25,000 17,000 14,000
31,500 21,000 17,500
40,000 25,000 21,000

MK-1
MK-2
MK-2
MK-3
MK-3
MK-4

11
mm
110,000
131,000
145,000
172,000
184,000
222,000

mm
41,000
47,000
59,000
67,000
76,500
90,000

15
mm
3,500
4,700
6,500
8,300
10,350
12,000

pour filetage

M8
M10
M12
M16
M20
M24



N° d’article 89254

==

Y

HARTNER

Forets étagés a queue cylindrique, courts

Vil O

N

WN

118°

e

S GIEE

B s
o o o e O

Amin. de I’'dme > @ 3,400 e aff(tage en pente e tres résistant a la torsion e pour les machines a commande numérique e pour les
percages avant filetages, selon Norme DIN 336 e pour chanfreinages a 90° e f en fonction du plus petit diametre e vc calculée sur le
grand diametre

fontes aciérées, fontes grises et fontes dures e aciers durs au Mn, bronzes e alliages légers et non-ferreux ® matieres abrasives (alliages
d’aluminium chargés de Si) ® matieres synthétiques renforcées de fibres e thermodurcissables abrasifs avec effet abrasif sur arétes de

coupe et listels

d1 h7
mm
5,500
6,600
9,000

d2 h9

4,200
5,000
6,800

d3

mm
6,000
8,000
10,000

mm
66,000
70,000
84,000

mm
28,000
31,000
40,000

mm
13,600
16,500
21,000

pour filetage
M5

M6
M 8
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Forets étagés a queue cylindrique, courts
N° d’article 85916
| Bl s
——

SR G

Amin. de I’'dme > @ 6,000 e aff(tage a dépouille conique e tres résistant a la torsion e pour les machines a commande numérique e pour
les percages débouchants selon norme DIN EN 20 273, tolérance fine ® pour le chanfreinage des tétes de vis a 90° e f en fonction du
plus petit diameétre e vc calculée sur le grand diamétre

do

d1 hé d2 h9 I 12 14 pour filetage
mm mm mm mm mm
6,000 3,200 66,000 28,000 9,000 M3
8,000 4,300 79,000 37,000 11,000 M 4
10,000 5,300 89,000 43,000 13,000 M5
11,500 6,400 95,000 47,000 15,000 M 6
15,000 8,400 111,000 56,000 19,000 M8
19,000 10,500 127,000 64,000 23,000 M 10
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N° d’article 85917

—_—

Y

HARTNER

Forets étagés a queue cylindrique, courts

B o

N

WN

118°

SRR QU

B s
e O e e

Amin. de I’'dme > @ 6,600 e aff(tage a dépouille conique e tres résistant a la torsion e pour les machines a commande numérique e pour
les pergcages débouchants selon norme DIN EN 20 273, tolérance moyenne e pour les chanfreinages de tétes de vis a 90° selon DIN 74,
forme A e f en fonction du plus petit diamétre e vc calculée sur le grand diameétre

o
QQ Q|
o
,6’
ok
lo
l1
d1 h6 d2 h9
mm mm
6,600 3,400
9,000 4,500
11,000 5,500
13,000 6,600
17,200 9,000
21,500 11,000

11
mm
70,000
84,000
95,000
102,000
123,000
141,000

mm
31,000
40,000
47,000
51,000
62,000
70,000

mm
9,000
11,000
13,000
15,000
19,000
23,000

pour filetage

M 3
M 4
M5
M 6
M8
M 10
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Forets étagés a queue cylindrique, courts

N° d’article 85918
- M - N S H
_ -

SR G

Amin. de I’'dme > @ 6,000 e aff(tage a dépouille conique e tres résistant a la torsion e pour les machines a commande numérique e pour
les percages débouchants selon norme DIN EN 20 273, tolérance moyenne ® pour le lamage des tétes de vis a 180° e pour les vis selon
Norme DIN 6912, 7984, 34821, DIN EN ISO 1207, 4762, 14579, 14580 e f en fonction du plus petit diamétre e vc calculée sur le grand
diameétre

‘\‘bg o
©
k)
N
b T
l1
d1 hé d2 h9 I 12 14 pour filetage
mm mm mm mm mm

6,000 3,400 66,000 28,000 9,000 M3
8,000 4,500 79,000 37,000 11,000 M 4
10,000 5,500 89,000 43,000 13,000 M5
11,000 6,600 95,000 47,000 15,000 M 6
15,000 9,000 111,000 56,000 19,000 M8
18,000 11,000 123,000 62,000 23,000 M 10
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N° d’article 84445

Y

HARTNER

Forets étagés a queue cylindrique, courts

Bo &l

ERGIIEC

B s
e O e e

Amin. de I’'dme > @ 3,400 e aff(tage a dépouille conique e tres résistant a la torsion e pour les machines a commande numérique e pour
les percages avant filetages, selon Norme DIN 336 e pour chanfreinages a 90° e f en fonction du plus petit diametre e vc calculée sur le

grand diametre

o
QQ Q
e
,6’
U
- Tk
1
d1 h6 d2 h9
mm mm
3,400 2,500
4,500 3,300
6,600 5,000
9,000 6,800
11,000 8,500
13,500 10,200

11
mm
52,000
58,000
70,000
84,000
95,000
107,000

mm
20,000
24,000
31,000
40,000
47,000
54,000

mm
8,800
11,400
16,500
21,000
25,500
30,000

pour filetage

M 3
M 4
M 6
M8
M 10
M 12
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Forets étagés a queue cylindrique, courts

O v g v [@]Jon €5

Amin. de I’'dme > @ 3,400 e aff(tage a dépouille conique e tres résistant a la torsion e pour les machines a commande numérique e pour
les percages avant filetages, selon Norme DIN 336 e pour chanfreinages a 90° e f en fonction du plus petit diametre e vc calculée sur le
grand diamétre

900
dy

d1

3,400 2,500 52,000 20,000 8,800 M3
4,500 3,300 58,000 24,000 11,400 M 4
5,500 4,200 66,000 28,000 13,600 M5
13,500 10,200 107,000 54,000 30,000 M 12
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Forets étagés a listels continus, queue cyl.

N° d’article 85010

Y

HARTNER

o

N

8374

il e (@)Ll

B s
e O e O

Amin. de I’'dme > @ 6,000 e affitage a dépouille conique ® pour les pergcages débouchants selon norme DIN EN 20 273, tolérance fine

e pour le chanfreinage des tétes de vis a 90° e f en fonction du plus petit diametre e vc calculée sur le grand diamétre

dp

d{‘

S
—liL
l2
It
d1 h8 d2 h9
mm mm
6,000 3,200
8,000 4,300
10,000 5,300
11,500 6,400
15,000 8,400
19,000 10,500

11
mm
93,000
117,000
133,000
142,000
169,000
198,000

12
mm
57,000
75,000
87,000
94,000
114,000
135,000

mm
9,000
11,000
13,000
15,000
19,000
23,000

pour filetage

M 3
M 4
M5
M 6
M8
M 10
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Forets étagés a listels continus, queue cyl.
N° d’article 85110
- M - N S H
WMo w: - @6

Amin. de I’'dme > & 6,600 e aff(itage a dépouille conique ® pour les pergages débouchants selon norme DIN EN 20 273, tolérance
moyenne e pour les chanfreinages de tétes de vis a 90° selon Norme DIN 74 partie 1 (Edition 12.1980 retirée), formes A et B, classe
moyenne e f en fonction du plus petit diamétre e vc calculée sur le grand diamétre

$ 8
|5
lg
|2 -
It
d1 h8 d2 h9 I 12 14 pour filetage
mm mm mm mm mm

6,600 3,400 101,000 63,000 9,000 M3
9,000 4,500 125,000 81,000 11,000 M 4
11,000 5,500 142,000 94,000 13,000 M5
13,000 6,600 151,000 101,000 15,000 M 6
17,200 9,000 191,000 130,000 19,000 M8
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Forets étagés a listels continus, queue cyl.

@ | v [las[(] [ v (@[ Jor |6

Amin. de I’'dme > @ 3,400 e aff(itage a dépouille conique ® pour les pergages avant filetages, selon Norme DIN 336 ¢ pour chanfreinages
a 90° e f en fonction du plus petit diametre e vc calculée sur le grand diametre

%o
dp

3,400 2,500 70,000 39,000 8,800 M3
4,500 3,300 80,000 47,000 11,400 M 4
5,500 4,200 93,000 57,000 13,600 M5
13,500 10,200 160,000 108,000 30,000 M 12
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Forets étagés a listels continus, queue cyl.
N° d’article 85218
- M - N S H
— DTS
O R G

Amin. de I’'dme > @ 7,500 e aff(itage a dépouille conique ® pour les pergages débouchants selon norme DIN EN 20 273, tolérance
moyenne e pour les chanfreinages de tétes de vis a 90° selon Norme DIN 74, formes A et F e f en fonction du plus petit diamétre e vc
calculée sur le grand diameétre

$ 8
|5
lg
|2 -
It
d1 h8 d2 h9 I 12 14 pour filetage
mm mm mm mm mm
7,500 3,400 109,000 69,000 9,000 M3
9,700 4,500 133,000 87,000 11,000 M 4
12,000 5,500 151,000 101,000 13,000 M5
14,500 6,600 169,000 114,000 15,000 M 6
19,000 9,000 198,000 135,000 19,000 M8
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Forets étagés a listels continus, queue cyl.

N° d’article 85210

Y

HARTNER

Bo

8376

)| (@

B s
e O e O

Amin. de I’'dme > @ 6,000 e aff(itage a dépouille conique ® pour les pergages débouchants selon norme DIN EN 20 273, tolérance
moyenne e pour le lamage des tétes de vis a 180° ® pour les vis selon Norme DIN 6912, 7984, 34821, DIN EN ISO 1207, 4762, 14579,
14580 et DIN 7513, 7516, 7500 - 1 e f en fonction du plus petit diamétre e vc calculée sur le grand diamétre

dz

\‘?900
lg
lo -
It
d1 h8 d2 h9
mm mm
6,000 3,400
8,000 4,500
10,000 5,500
11,000 6,600
15,000 9,000
18,000 11,000

11
mm
93,000
117,000
133,000
142,000
169,000
191,000

12
mm
57,000
75,000
87,000
94,000
114,000
130,000

mm
9,000
11,000
13,000
15,000
19,000
23,000

pour filetage

M 3
M 4
M5
M 6
M8
M 10
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Forets étagés a listels continus, queue cyl.
N° d’article 85216
DO
— e

ORI G

Amin. de I’'dme > @ 5,900 e aff(itage a dépouille conique ® pour les pergages débouchants avec des lamages / chanfreinages, version
ancienne, formes H, J, K selon Norme DIN 75, partie 2 (Edition 04. 1968 retirée), tolérances moyennes et fines e pour vis selon DIN 84,
912, 6912 o f en fonction du plus petit diameétre e vc calculée sur le grand diamétre

(e]
Y 3
- -5#
4
I2 -
It
d1 h8 d2 h9 I 12 14 pour filetage
mm mm mm mm mm
5,900 3,200 93,000 57,000 11,000 M3
7,400 4,300 109,000 69,000 13,000 M4
9,400 5,300 125,000 81,000 16,000 M5
10,000 5,800 133,000 87,000 16,000 M5
10,400 6,400 133,000 87,000 19,000 M 6
11,000 7,000 142,000 94,000 19,000 M 6
13,500 8,400 160,000 108,000 22,000 M8
16,500 10,500 184,000 125,000 25,000 M 10
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Forets étagés a listels continus, queue cyl.

N° d’article 89252

—

Wi O |

118°

h8

@ [/ €

Y

HARTNER

e} o o e} o

Amin. de I’'dme > @ 8,000 e aff(itage a dépouille conique ® pour les pergages débouchants selon norme DIN EN 20 273, tolérance
moyenne e pour le lamage des tétes de vis a 180° ® pour les vis selon Norme DIN 6912, 7984, 34821, DIN EN ISO 1207, 4762, 14579,
14580 et DIN 7513, 7516, 7500 - 1 e f en fonction du plus petit diamétre e vc calculée sur le grand diamétre

dz

\‘?900
lg
lo -
It
d1 h8 d2 h9
mm mm
6,000 3,400
10,000 5,500
11,000 6,600

11
mm
93,000
133,000
142,000

mm
57,000
87,000
94,000

mm
9,000
13,000
15,000

pour filetage

M 3
M5
M 6
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Forets étagés a listels continus, queue CM
N° d’article 85510
- M - N S H
Wo|~ ml] (@[

Amin. de I’'dme > @ 11,000 e affitage a dépouille conique ® pour les percages débouchants selon norme DIN EN 20 273, tolérance
moyenne e pour les chanfreinages de tétes de vis a 90° selon Norme DIN 74 partie 1 (Edition 12.1980 retirée), formes A et B, classe
moyenne e f en fonction du plus petit diamétre e vc calculée sur le grand diamétre

° S 8
|5
o
I
i
d1 h8 d2 h9 S bl 12 14 pour filetage
mm mm mm mm mm
11,000 5,500 MK-1 175,000 94,000 13,000 M5
13,000 6,600 MK-1 182,000 101,000 15,000 M 6
17,200 9,000 MK-2 228,000 130,000 19,000 M 8
21,500 11,000 MK-2 248,000 150,000 23,000 M 10
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Forets étagés a listels continus, queue CM

N° d’article 85710

LB
G

Amin. de I’'dme > @ 9,000 e aff(itage a dépouille conique ® pour les pergages avant filetages, selon Norme DIN 336 ¢ pour chanfreinages
a 90° e f en fonction du plus petit diamétre e vc calculée sur le grand diamétre

o

N

8379

e

118°

S 8
'S5
_lL
I
h
d1 h8 d2 h9 S
mm mm
9,000 6,800 MK-1
11,000 8,500 MK-1
13,500 10,200 MK-1
15,500 12,000 MK-2
17,500 14,000 MK-2
20,000 15,500 MK-2
22,000 17,500 MK-2

1
mm
162,000
175,000
189,000
218,000
228,000
238,000
248,000

12
mm
81,000
94,000
108,000
120,000
130,000
140,000
150,000

B s
e O e O

mm
21,000
25,500
30,000
34,500
38,500
43,500
47,500

pour filetage

M8
M 10
M 12
M 14
M 16
M 18
M 20
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Forets étagés a listels continus, queue CM

N° d’article 85610
- M - N S H
Bolv = ®|«~&

Amin. de I’'dme > @ 10,000 e affitage a dépouille conique ® pour les percages débouchants selon norme DIN EN 20 273, tolérance
moyenne e pour le lamage des tétes de vis a 180° ® pour les vis selon Norme DIN 6912, 7984, 34821, DIN EN ISO 1207, 4762, 14579,
14580 et DIN 7513, 7516, 7500 - 1 e f en fonction du plus petit diamétre e vc calculée sur le grand diamétre

s & N
[
[
I
i
d1 h8 d2 h9 S bl 12 14 pour filetage
mm mm mm mm mm
10,000 5,500 MK-1 168,000 87,000 13,000 M5
11,000 6,600 MK-1 175,000 94,000 15,000 M 6
15,000 9,000 MK-2 212,000 114,000 19,000 M 8
18,000 11,000 MK-2 228,000 130,000 23,000 M 10
20,000 13,500 MK-2 238,000 140,000 27,000 M 12
24,000 15,500 MK-3 281,000 160,000 31,000 M 14
26,000 17,500 MK-3 286,000 165,000 35,000 M 16
30,000 20,000 MK-3 296,000 175,000 39,000 M 18
33,000 22,000 MK-4 334,000 185,000 43,000 M 20
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Forets étagés a listels continus, queue CM

N° d’article 85616

| =

o

N

WN

ra RN G

B s
® O e O

Amin. de I’'dme > @ 9,400 e aff(tage a dépouille conique ® pour les pergcages débouchants avec des lamages / chanfreinages, version
ancienne, formes H, J, K selon Norme DIN 75, partie 2 (Edition 04. 1968 retirée), tolérances moyennes et fines e pour vis selon DIN 84,

912, 6912 o f en fonction du plus petit diameétre e vc calculée sur le grand diamétre

s &
[
[
I
i
di h8 d2 h9 S
mm mm
9,400 5,300 MK-1
10,000 5,800 MK-1
10,400 6,400 MK-1
11,000 7,000 MK-1
14,500 9,500 MK-2
17,500 11,500 MK-2
19,000 13,000 MK-2
20,000 14,000 MK-2
23,000 15,000 MK-2
24,000 16,000 MK-3
25,000 17,000 MK-3
28,000 19,000 MK-3
29,000 20,000 MK-3
31,000 21,000 MK-3
33,000 23,000 MK-4

1
mm
162,000
168,000
168,000
175,000
212,000
228,000
233,000
238,000
253,000
281,000
281,000
291,000
296,000
301,000
334,000

12
mm
81,000
87,000
87,000
94,000
114,000
130,000
135,000
140,000
155,000
160,000
160,000
170,000
175,000
180,000
185,000

mm
16,000
16,000
19,000
19,000
22,000
25,000
28,000
28,000
30,000
30,000
33,000
36,000
36,000
39,000
39,000

pour filetage

M5
M5
M 6
M 6
M8
M 10
M 12
M 12
M 14
M 14
M 16
M 18
M 18
M 20
M 20
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Forets étagés a listels continus, queue CM
N° d’article 85619
- M - N S H
Mo~ o] = (@[

Amin. de I’'dme > @ 12,000 e afflitage a dépouille conique e pour les pergages débouchants selon norme DIN EN 20 273, tolérance fine
e pour les chanfreinages de tétes de vis a 90° selon Norme DIN 74, formes A et F e f en fonction du plus petit diametre e vc calculée sur
le grand diamétre

S 8
|5
o
I
i
d1 h8 d2 h9 S bl 12 14 pour filetage
mm mm mm mm mm
12,000 5,500 MK-1 182,000 101,000 13,000 M5
14,500 6,600 MK-2 212,000 114,000 15,000 M 6
19,000 9,000 MK-2 233,000 135,000 19,000 M 8
23,000 11,000 MK-2 253,000 155,000 23,000 M10
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Fraises a chanfreiner 90°

l

Ol 5| \/|®Jen | ¢

détalonnage radial ® 3 dents

d2
d

4,300 4,000 4,300 40,000 3 4,300
5,000 4,000 5,000 40,000 3 5,000
5,300 4,000 5,300 40,000 3 5,300

7,000 6,000 7,000 50,000 3 7,000
7,300 6,000 7,300 50,000 3 7,300
8,000 6,000 8,000 50,000 3 8,000

w

10,400 6,000 10,400 50,000 10,400

11,500 8,000 11,500 56,000 3 11,500

19,000
20,500

19,000 10,000 19,000 63,000
20,500 10,000 20,500 63,000

W ww

30,000
31,000

30,000 12,000 30,000 71,000
31,000 12,000 31,000 71,000

w W

32
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Forets a centrer sans méplat

0

M
o

O™ 555 (@ [Jon @) &

Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® sans chanfrein de protection e selon DIN 332, page 1, forme A e d1 <0,8 mm:
avec une seule pointe

@ v [5]5 [@ [Jo ] » |

Amin. de I’'ame = @ 2,000 e affltage a dépouille conique ® sans chanfrein de protection e selon DIN 332, page 1, forme A e d1 <0,8 mm:
avec une seule pointe ® meilleure résistance a I'usure

0,500 3,150 25,000 10,000 25,000 100,000
0,800 3,150 25,000 12,500 31,500 125,000

2,500 6,300 45,000
3,150 8,000 50,000
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Forets a centrer sans méplat

Nedarticle gstos
. —

BO v 5D a

Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® sans chanfrein de protection e selon DIN 332, page 1, forme A e d1 <0,8 mm:
avec une seule pointe

0,500 3,150 25,000 2,500 6,300 45,000
0,800 3,150 25,000 3,150 8,000 50,000
1,000 3,150 31,500 4,000 10,000 56,000
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Forets a centrer sans méplat
N° d’article 83000
— B - I -
_ ISIERETQNEE

Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique e dispositif correct entre pointes de centrage e pour les centrages selon Norme
DIN 332, Partie 1, Forme R ¢ d1 < 0,8 mm : avec une seule pointe

N° d’article 84448
= -
 JCIERE G R

Amin. de I’'dme = @ 2,000 ¢ aff(itage a dépouille conique e dispositif correct entre pointes de centrage ® pour les centrages selon Norme
DIN 332, Partie 1, Forme R ¢ d1 < 0,8 mm : avec une seule pointe ® meilleure résistance a l'usure

o
&~ 3
| ;% s
I \/
di d2 h8 1 di d2 h8 1
mm mm mm mm mm mm
0,500 3,150 25,000 10,000 25,000 100,000
0,800 3,150 25,000
1,000 3,150 31,500
1,250 3,150 31,500
1,600 4,000 35,500
2,000 5,000 40,000
2,500 6,300 45,000
3,150 8,000 50,000
4,000 10,000 56,000
5,000 12,500 63,000
6,300 16,000 71,000
8,000 20,000 80,000
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Forets a centrer sans méplat

 N°dParticle 83005
 ———

BOov& D e

Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique e dispositif correct entre pointes de centrage e pour les centrages selon Norme
DIN 332, Partie 1, Forme R ¢ d1 < 0,8 mm : avec une seule pointe

1,000 3,150 31,500
1,250 3,150 31,500
1,600 4,000 35,500
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Forets a centrer sans méplat
N° d’article 83300
e - M - N S H
_ ISIERETQNEE A

Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® avec épaulement, plus résistant a la casse ® sans chanfrein de protection
e chambrage entre chanfr. et perg. p. réserve de lubrif., graisse ¢ selon DIN 332, page 1, forme A

o -
%’/\ °
[ o[+
|1\/

di d2 h8 1 di d2 h8 11
mm mm mm mm mm mm
1,000 3,150 31,500 4,000 10,000 56,000
1,250 3,150 31,500 5,000 12,500 63,000
1,600 4,000 35,500 6,300 16,000 71,000
2,000 5,000 40,000 8,000 20,000 80,000
2,500 6,300 45,000 10,000 25,000 100,000

3,150 8,000 50,000
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Forets a centrer sans méplat

Nedarticle g3t
>

B O v [ ® [l @) &

Amin. de I'ame = @ 2,000 e affltage a dépouille conique ® sans chanfrein de protection e meilleure résistance a I'usure e selon DIN 332,
page 1, forme A

matériaux > 800 N/mm? e aciers au Cr Ni, inox., inaltérables aux acides, réfractaires

1,000 3,150 31,500
1,600 4,000 35,500
2,000 5,000 40,000
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Forets a centrer sans méplat

WO s @ [y 2

Amin. de I’'dme > @ 2,000 e aff(itage a dépouille conique e forets a centrer extra-longs e sans chanfrein de protection e pour les
centrages semblables a la Norme DIN 332, Page 1, Forme A e pour les centrages placés en profondeur

1,000 4,000 120,000
1,600 5,000 120,000
2,000 6,000 120,000
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Forets a centrer sans méplat

N°dParticle 83200
—T

Boval®g s

Amin. de I’'dme > @ 2,000 e aff(itage a dépouille conique ® selon DIN 332, page 1, forme B e avec chanfrein de protection 120°

1,000 4,000 35,500 4,000 14,000 67,000
1,250 5,000 40,000 5,000 18,000 75,000
1,600 6,300 45,000 6,300 20,000 80,000
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Forets a centrer sans méplat

Bl O ale]@® [Jor |+

Amin. de I’'dme > @ 2,000 e aff(tage a dépouille conique ® sans chanfrein de protection e selon DIN 332, page 1, forme A e d1 <0,8 mm:
avec une seule pointe

pour applications universelles

0,500 3,150 25,000 2,500 6,300 45,000
0,800 3,150 25,000 3,150 8,000 50,000
1,000 3,150 31,500 4,000 10,000 56,000



N° d’article 83600

HARTNER

Y

Forets a centrer avec méplat

.O N 333%

Amin. de I’'dme > @ 2,000 e afftage a dépouille conique ® selon DIN 332, page 1, forme A e sans chanfrein de protection

N° d’article 83500

@ Lo 9] »

_|[GIEREY

118°

Q -

(00/\ o

=

|1\/
d1 d2 h8
mm mm
1,600 4,000
2,000 5,000
2,500 6,300
3,150 8,000
4,000 10,000
5,000 12,500

@ [ 9 =

Amin. de I’'dme = @ 2,000 ¢ aff(itage a dépouille conique e dispositif correct entre pointes de centrage ® pour les centrages selon Norme
DIN 332, Partie 1, Forme R

35,500
40,000
45,000
50,000
56,000
63,000

mm
3,250
4,200
5,350
6,950
8,400

10,950

di
mm
6,300
8,000
10,000
12,500

d2 h8
mm
16,000
20,000
25,000
31,500

11
mm
71,000
80,000
100,000
125,000

mm
14,000
17,900
22,500
28,400

s
e O e e

B
e O e e
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Forets a centrer avec méplat

Boval®g s

Amin. de I’'dme > @ 2,000 e aff(itage a dépouille conique ® selon DIN 332, page 1, forme B e avec chanfrein de protection 120°

120°

7\)

[
da
@

516

&
V

l4
6,300

1,600 6,300 45,000 5,350 , 20,000 80,000 17,900
2,000 8,000 50,000 6,950 8,000 25,000 100,000 22,500
2,500 10,000 56,000 8,400
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Precision Cutting Tools
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Precision Cutting Tools

MULTIPLEX
MULTIPLEX HPC

Forets a plaquettes interchangeables avec trous d’huile
Plaquettes interchangeables en HSS-E, HSS-E PM,
CW monobloc

revétus

Multiplex

Multiplex HPC
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Lubrifi-

Matiere de Sens de ; Profon- Progr.,
I M II S H Norme Type coupe Surface coupe in(t:Z:iIgLTre iy d1/mm - page
Porte-outils Multiplex avec queue cylindrique
Norme usine () a droite avec <3xD 86612 349
i ~———
Norme usine () adroite  avec  <5xD 86622 350
————
Norme usine () a droite avec <7xD 86624 351
Porte-outils Multiplex avec queue cone morse
Norme usine () adroite  avec 86630 352
Norme usine & adroite  avec 86650 354
——
Norme usine () a droite avec 86670 353
Norme usine & adroite  avec 86680 355
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Matiere d Sos @ Lubrifi- 5 o Progr.,
I M II S H Norme Type it(')i"ge = Surface :gjpee insc:g:i:):re Loeap d1/mm F::g;

Porte-outils Multiplex avec queue céne morse, dimensions spéciales
Norme usine () a droite avec 86628 356

Porte-outils Multiplex avec queue céone morse, dimensions spéciales
Norme usine & adroite  avec 86678 358

Plaquettes interchangeables

e O e O Norme usine _ @ a droite 86602 361
e o e O Norme usine _ ® a droite 86608 362
e O e O Norme usine _ ® a droite 86609 363
e o e O Norme usine - ® a droite 86701 367
e O e O Norme usine _ ® a droite 86702 365

343
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Matiere d Sos @ Lubrifi- 5 o Progr.,
I M II S H Norme Type ?C'E’:e = Surface ::jp ee in(t:z:i:):re Loegp d1/mm ggg;
Plaquettes interchangeables
e O e O Norme usine - ©) a droite 86708 364
e o o O Norme usine - @ a droite 86709 366
Bagues d alimentation du liquide de refroidissement
Norme usine 86690 368
Tube d‘adduction
Norme usine O 82571 369
Déconnexion rapide
Norme usine 82578 370
Tournevis Torx
Norme usine 86842 371
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. Lubrifi-
Matiére de Sens de . Profon-
I M II S H Norme Type coupe Surface coupe in(tzg:i:):re i di/mm

Mandrin avec arrosage pour Multiplex

Progr.,
page

Norme usine 86691 372

Norme usine 86692 373

Norme usine 86693 374

Norme usine 86694 375
Douiille de réduction pour queue cylindrique

Norme usine 86699 376
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I M II S H oNmo  Tpe VARl e Sede Ggion PEoT gumm - Progr,
Porte-outils Multiplex HPC
——T
Norme usine HPC () a droite avec 1xD 86681 378
o Norme usine ~ HPC () adroite  avec  1,5xD 86682 379
Norme usine HPC () a droite avec 3xD 86683 381
Norme usine ~ HPC () adroite  avec 5xD 86684 383
Norme usine HPC () a droite avec 7xD 86685 385
Norme usine ~ HPC () adroite  avec  10xD 86686 387
Plaquettes interchangeables Multiplex HPC
L7
© o o o o o Normeusine HPC _ 0 a droite 11,000 - 40,000 86721 389
L
e O © Norme usine HPC - . a droite 11,000 - 40,000 86722 392

346




Matiere de
I M II S H Norme Type coupe Surface

Y

HARTNER

Sens de
coupe

Plaquettes interchangeables Multiplex HPC

Lubrifi-
cation
intérieure

Progr.,
page

o (] Norme usine HPC - ® a droite 11,000 - 40,000 86723 395
° Norme usine HPC - O a droite 11,000 - 40,000 86724 398
o e o o Norme usine HPC _ (a) a droite 11,000 - 40,000 86725 401
Plaqu.de lam./chanfr. Multiplex HPC
o ° Norme usine - (/) neutre 86726 404
o Norme usine - O a droite 86727 404
e o o© o o Norme usine _ ©) a droite 86728 405
Vis de fixation p.support Multiplex HPC 1,5-10xD
=
Norme usine 86843 406
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. Lubrifi-
I M II S H Nome  Tpe  MEROe e SRS caion PRIN avmm - Progr.

Clés dynamométriques

Norme usine 86844 407
Embouts pour vis Torx
- —

Norme usine 86845 408
Vis de fixation p.support de lam./chanfr.Multiplex HPC
v

Norme usine 86846 409
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Porte-outils Multiplex avec queue cylindrique

N° d’article 86612

A

-—ﬂ'

@ <3xD| | (WwN % @ ‘B—HB e

nickelé e Support pour plaquettes de coupe interchangeables. Le support avec attachement cylindrique, est pourvu canal d’arrosage
pour la lubrification et le refroidissement. Les goujures volumineuses assurent I'évacuation optimale des copeaux. Le changement des
plaquettes de coupe, par vis de blocage et sans ajustage, est simple et rapide. Le foret hélicoidal a plaquette interchangeable est prévu
pour le percage dans le plein et n'est pas approprié pour I'agrandissement de pergages réalisés auparavant. Y compris vis de blocage n°
d’article 86807

of |
5| -
B
ds | L
di d d2 h6 d3 L 12 13 B G N° de code
mm mm mm mm mm mm mm mm

10,00-11,7 9,500 20,000 25,000 108,000 50,000 40,000 2,500 86807 2.000 9,500
11,71-13,4 11,500 20,000 25,000 109,000 58,000 40,000 2,500 86807 2.000 11,500
13,41-16,4 13,000 20,000 25,000 116,000 60,000 40,000 3,500 86807 2.500 13,000
16,41-18,9 16,000 20,000 25,000 118,000 65,000 40,000 3,500 86807 2.501 16,000
18,91-22,4 18,500 20,000 25,000 124,000 73,000 40,000 4,000 86807 3.000 18,500
22,41-25,4 22,000 20,000 25,000 127,000 78,000 40,000 4,000 86807 3.001 22,000
25,41-29,0 24,000 32,000 40,000 178,000 105,000 60,000 5,000 86807 3.500 24,000
29,01-35,0 28,000 32,000 40,000 178,000 108,000 60,000 5,000 86807 3.500 28,000
35,01-45,0 34,000 32,000 40,000 223,000 152,000 60,000 7,000 86807 4.001 34,000
45,01-55,0 44,000 40,000 50,000 233,000 152,000 70,000 7,000 86807 4.001 44,000
55,01-65,0 54,000 40,000 50,000 233,000 152,000 70,000 7,000 86807 4.001 54,000
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Porte-outils Multiplex avec queue cylindrique

N° d’article 86622

@ <5xD| | (WN % ® ‘B—HB e

nickelé e Support pour plaquettes de coupe interchangeables. Le support avec attachement cylindrique, est pourvu canal d’arrosage
pour la lubrification et le refroidissement. Les goujures volumineuses assurent I'évacuation optimale des copeaux. Le changement des
plaquettes de coupe, par vis de blocage et sans ajustage, est simple et rapide. Le foret hélicoidal a plaquette interchangeable est prévu
pour le percage dans le plein et n'est pas approprié pour I'agrandissement de pergages réalisés auparavant. Y compris vis de blocage n°
d’article 86807

of |
5| -
B
ds | L
di d d2 h6 d3 L 12 13 B G N° de code
mm mm mm mm mm mm mm mm
10,00-11,7 9,500 20,000 25,000 140,000 83,000 40,000 2,500 86807 2.000 9,500
11,71-13,4 11,500 20,000 25,000 150,000 94,000 40,000 2,500 86807 2.000 11,500
13,41-16,4 13,000 20,000 25,000 160,000 104,000 40,000 3,500 86807 2.500 13,000
16,41-18,9 16,000 20,000 25,000 170,000 117,000 40,000 3,500 86807 2.501 16,000
18,91-22,4 18,500 20,000 25,000 180,000 129,000 40,000 4,000 86807 3.000 18,500
22,41-25,4 22,000 20,000 25,000 180,000 131,000 40,000 4,000 86807 3.001 22,000
25,41-29,0 24,000 32,000 40,000 240,000 166,000 60,000 5,000 86807 3.500 24,000
29,01-35,0 28,000 32,000 40,000 240,000 170,000 60,000 5,000 86807 3.500 28,000
35,01-45,0 34,000 32,000 40,000 280,000 210,000 60,000 7,000 86807 4.001 34,000
45,01-55,0 44,000 40,000 50,000 290,000 210,000 70,000 7,000 86807 4.001 44,000
55,01-65,0 54,000 40,000 50,000 290,000 210,000 70,000 7,000 86807 4.001 54,000
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Porte-outils Multiplex avec queue cylindrique

N° d’article 86624

@ <7xD| | \wN %% ® ‘B—HB e

nickelé e Support pour plaquettes de coupe interchangeables. Le support avec attachement cylindrique, est pourvu canal d’arrosage
pour la lubrification et le refroidissement. Les goujures volumineuses assurent I'évacuation optimale des copeaux. Le changement des
plaquettes de coupe, par vis de blocage et sans ajustage, est simple et rapide. Le foret hélicoidal a plaquette interchangeable est prévu
pour le percage dans le plein et n'est pas approprié pour I'agrandissement de pergages réalisés auparavant. Y compris vis de blocage n°
d’article 86807

of |
5| -
B
ds | L
di d d2 h6 d3 L 12 13 B G N° de code
mm mm mm mm mm mm mm mm
10,00-11,7 9,500 20,000 25,000 180,000 123,000 40,000 2,500 86807 2.000 9,500
11,71-13,4 11,500 20,000 25,000 190,000 134,000 40,000 2,500 86807 2.000 11,500
13,41-16,4 13,000 20,000 25,000 210,000 155,000 40,000 3,500 86807 2.500 13,000
16,41-18,9 16,000 20,000 25,000 220,000 168,000 40,000 3,500 86807 2.501 16,000
18,91-22,4 18,500 20,000 25,000 250,000 199,000 40,000 4,000 86807 3.000 18,500
22,41-25,4 22,000 20,000 25,000 250,000 201,000 40,000 4,000 86807 3.001 22,000
25,41-29,0 24,000 32,000 40,000 320,000 246,000 60,000 5,000 86807 3.500 24,000
29,01-35,0 28,000 32,000 40,000 320,000 250,000 60,000 5,000 86807 3.500 28,000
35,01-45,0 34,000 32,000 40,000 380,000 310,000 60,000 7,000 86807 4.001 34,000
45,01-55,0 44,000 40,000 50,000 390,000 310,000 70,000 7,000 86807 4.001 44,000
55,01-65,0 54,000 40,000 50,000 390,000 310,000 70,000 7,000 86807 4.001 54,000
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Porte-outils Multiplex avec queue cone morse

N° d’article 86630

130°

nickelé e Support pour plaquettes de coupe interchangeables. Le support, version courte, avec attachement conique, est pourvu

d’un systeme d’adduction interne du produit de lubrification et de refroidissement. Les goujures volumineuses assurent I'évacuation
optimale des copeaux. L'échange des plaquettes de coupe, par vis de blocage et sans ajustage, est simple et rapide. Le foret hélicoidal
a plaquette interchangeable est prévu pour le pergage dans le plein et n‘est pas approprié pour I'agrandissement de pergages réalisés
auparavant.

Arrosage au centre (radial sur demande)

Vis de blocage 86607 incluse

L 12 B G N° de code
mm mm mm mm mm
10,00-11,7 9,500 MK-2 139,000 56,000 2,500 86807 2.000 9,500
11,71-13,4 11,500 MK-2 141,000 58,000 2,500 86807 2.000 11,500
13,41-16,4 13,000 MK-2 148,000 63,000 3,500 86807 2.500 13,000
16,41-18,9 16,000 MK-2 150,000 67,000 3,500 86807 2.501 16,000
18,91-22,4 18,500 MK-3 178,000 76,000 4,000 86807 3.000 18,500
22,41-25,4 22,000 MK-3 181,000 80,000 4,000 86807 3.001 22,000
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N° d’article 86670

HARTNER

Y

Porte-outils Multiplex avec queue cone morse

130°

< @ 28 mm: nickelé, > @ 28 mm: bruni ® Support pour plaquettes de coupe interchangeables pour bague annulaire d’adduction. Le
support, version courte, avec attachement conique, est pourvu d’un systeme d’adduction interne du produit de lubrification et de
refroidissement. Les goujures volumineuses assurent |'évacuation optimale des copeaux. L'échange des plaquettes de coupe, par vis de
blocage et sans ajustage, est simple et rapide. Le foret hélicoidal a plaquette interchangeable est prévu pour le pergage dans le plein et

n‘est pas approprié pour I'agrandissement de percages réalisés auparavant.
Arrosage radial (au centre sur demande)
Support a partir du @ = 63,00 mm: a goujutres droites

Taille du cone CM 5: avec rainure transversale pour clavette
Vis de blocage 86607 incluse

d1

mm
25,01-29,0
29,01-35,0
35,01-45,0
45,01-55,0
55,01-65,0
65,01-78,0
78,01-90,0

90,01-102,0

MK-4
MK-4
MK-4
MK-4
MK-4
MK-5
MK-5
MK-5

L
mm
279,000
279,000
324,000
324,000
324,000
436,000
436,000
436,000

12
mm
108,000
108,000
152,000
152,000
152,000
216,000
216,000
216,000

5,000
5,000
7,000
7,000
7,000
9,000
9,000
9,000

G

86807 3.500
86807 3.500
86807 4.001
86807 4.001
86807 4.001
86807 5.000
86807 5.000
86807 5.000

N° de code

24,000
28,000
34,000
44,000
54,000
63,000
77,000
89,000
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Porte-outils Multiplex avec queue cone morse

N° d’article 86650

130°

nickelé e Support pour plaquettes de coupe interchangeables. Le support, version long, avec attachement conique, est pourvu d’un
systeme d’adduction interne du produit de lubrification et de refroidissement. Les goujures volumineuses assurent |'évacuation optimale
des copeaux. L'échange des plaquettes de coupe, par vis de blocage et sans ajustage, est simple et rapide. Le foret hélicoidal a
plaquette interchangeable est prévu pour le percage dans le plein et n‘est pas approprié pour I'agrandissement de percages réalisés
auparavant.

Arrosage au centre (radial sur demande)

Vis de blocage 86607 incluse

L 12 B G N° de code
mm mm mm mm mm
10,00-11,7 9,500 MK-2 186,000 103,000 2,500 86807 2.000 9,500
11,71-13,4 11,500 MK-2 191,000 108,000 2,500 86807 2.000 11,500
13,41-16,4 13,000 MK-2 210,000 125,000 3,500 86807 2.500 13,000
16,41-18,9 16,000 MK-2 218,000 135,000 3,500 86807 2.501 16,000
18,91-22,4 18,500 MK-3 258,000 156,000 4,000 86807 3.000 18,500
22,41-25,4 22,000 MK-3 266,000 166,000 4,000 86807 3.001 22,000
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N° d’article 86680

HARTNER

Y

Porte-outils Multiplex avec queue cone morse

130°

< @ 28 mm: nickelé, > @ 28 mm: bruni ® Support pour plaquettes de coupe interchangeables pour bague annulaire d’adduction.

Le support, version long, avec attachement conique, est pourvu d’un systeme d’adduction interne du produit de lubrification et de
refroidissement. Les goujures volumineuses assurent |'évacuation optimale des copeaux. L'échange des plaquettes de coupe, par vis de
blocage et sans ajustage, est simple et rapide. Le foret hélicoidal a plaquette interchangeable est prévu pour le pergage dans le plein et

n‘est pas approprié pour I'agrandissement de percages réalisés auparavant.
Arrosage radial (au centre sur demande)
Support a partir du @ = 63,00 mm: a goujutres droites

Taille du cone CM 5: avec rainure transversale pour clavette
Vis de blocage 86607 incluse

d1

mm
25,01-29,0
29,01-35,0
35,01-45,0
45,01-55,0
55,01-65,0
65,01-78,0
78,01-90,0

90,01-102,0

MK-4
MK-4
MK-4
MK-4
MK-4
MK-5
MK-5
MK-5

L
mm
379,000
379,000
429,000
429,000
429,000
536,000
536,000
536,000

12
mm
208,000
208,000
257,000
257,000
257,000
316,000
316,000
316,000

5,000
5,000
7,000
7,000
7,000
9,000
9,000
9,000

G

86807 3.500
86807 3.500
86807 4.001
86807 4.001
86807 4.001
86807 5.000
86807 5.000
86807 5.000

N° de code

24,000
28,000
34,000
44,000
54,000
63,000
77,000
89,000
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Porte-outils Multiplex avec queue cone morse, dimensions spéciales

N° d’article 86628

@ WN @ B"“B

nickelé e Support pour plaquettes de coupe interchangeables. Le support, version extra longue, avec attachement cylindrique, est
pourvu d’un systeme d’adduction interne du produit de lubrification et de refroidissement. Les goujures volumineuses assurent
I'évacuation optimale des copeaux. L'échange des plaquettes de coupe, par vis de blocage et sans ajustage, est simple et rapide. Le
foret hélicoidal a plaquette interchangeable est prévu pour le percage dans le plein et n‘est pas approprié pour I'agrandissement de
percages réalisés auparavant.

Ycompris vis de blocage 86807

3
L
d1 d d2 h6 L 12 B G N° de code
mm mm mm mm mm mm
13,41-16,4 13,000 20,000 198,500 156,500 3,500 86807 2.500 13,157
13,41-16,4 13,000 20,000 238,500 196,500 3,500 86807 2.500 13,197
13,41-16,4 13,000 20,000 318,500 276,500 3,500 86807 2.500 13,277
15,00-16,4 14,500 20,000 95,000 52,000 3,500 86807 2.500 14,052
15,00-16,4 14,500 20,000 125,000 82,000 3,500 86807 2.500 14,082
15,00-16,4 14,500 20,000 178,500 136,500 3,500 86807 2.500 14,137
15,00-16,4 14,500 20,000 198,500 156,500 3,500 86807 2.500 14,157
15,00-16,4 14,500 20,000 238,500 196,500 3,500 86807 2.500 14,197
15,00-16,4 14,500 20,000 268,500 226,500 3,500 86807 2.500 14,227
15,00-16,4 14,500 20,000 398,500 356,500 3,500 86807 2.500 14,357
16,41-18,9 16,000 20,000 260,500 218,500 3,500 86807 2.500 16,219
16,41-18,9 16,000 20,000 295,500 253,500 3,500 86807 2.500 16,254
16,41-18,9 16,000 20,000 410,500 368,500 3,500 86807 2.501 16,369
18,91-22,4 18,500 20,000 304,000 262,000 4,000 86807 3.000 18,262
18,91-22,4 18,500 20,000 344,000 302,000 4,000 86807 3.000 18,302
18,91-22,4 18,500 20,000 464,000 422,000 4,000 86807 3.000 18,422
22,41-25,4 22,000 20,000 285,000 243,000 4,000 86807 3.001 22,243
22,41-25,4 22,000 20,000 345,000 303,000 4,000 86807 3.001 22,303
22,41-25,4 22,000 20,000 385,000 343,000 4,000 86807 3.001 22,343
22,41-25,4 22,000 20,000 535,000 493,000 4,000 86807 3.001 22,493
25,41-29,0 23,000 32,000 138,000 63,000 5,000 86807 3.001 23,063
25,41-29,0 23,000 32,000 173,000 98,000 5,000 86807 3.001 23,098
25,41-29,0 23,000 32,000 225,000 150,000 5,000 86807 3.001 23,150
25,41-29,0 23,000 32,000 273,000 198,000 5,000 86807 3.001 23,198
25,41-29,0 23,000 32,000 343,000 268,000 5,000 86807 3.001 23,268
25,41-29,0 23,000 32,000 433,000 358,000 5,000 86807 3.001 23,358
25,41-29,0 23,000 32,000 503,000 428,000 5,000 86807 3.001 23,428
25,41-29,0 23,000 32,000 683,000 608,000 5,000 86807 3.001 23,608
29,01-35,0 28,000 32,000 393,000 321,500 5,000 86807 3.500 28,322
29,01-35,0 28,000 32,000 473,000 401,500 5,000 86807 3.500 28,402
29,01-35,0 28,000 32,000 553,000 481,500 5,000 86807 3.500 28,482
29,01-35,0 28,000 32,000 763,000 691,500 5,000 86807 3.500 28,692
33,20-36,0 33,000 32,000 148,000 80,500 5,000 86807 3.500 33,081
33,20-36,0 33,000 32,000 173,000 105,500 5,000 86807 3.500 33,106
33,20-36,0 33,000 32,000 223,000 155,500 5,000 86807 3.500 33,156
33,20-36,0 33,000 32,000 273,000 205,500 5,000 86807 3.500 33,206
33,20-36,0 33,000 32,000 393,000 325,500 5,000 86807 3.500 33,326
33,20-36,0 33,000 32,000 503,000 435,500 5,000 86807 3.500 33,436
33,20-36,0 33,000 32,000 603,000 535,500 5,000 86807 3.500 33,536
33,20-36,0 33,000 32,000 823,000 755,500 5,000 86807 3.500 33,756
35,01-45,0 34,000 32,000 457,000 388,000 7,000 86807 4.001 34,388
35,01-45,0 34,000 32,000 607,000 538,000 7,000 86807 4.001 34,538
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Porte-outils Multiplex avec queue cone morse, dimensions spéciales

d1
mm
35,01-45,0
45,01-55,0
45,01-55,0
45,01-55,0
55,01-65,0
55,01-65,0
55,01-65,0
65,01-78,0
65,01-78,0
65,01-78,0
65,01-78,0
65,01-78,0
78,01-90,0
78,01-90,0
78,01-90,0
78,01-90,0
78,01-90,0
90,01-102,0
90,01-102,0
90,01-102,0
90,01-102,0
90,01-102,0

34,000
44,000
44,000
44,000
54,000
54,000
54,000
63,000
63,000
63,000
63,000
63,000
77,000
77,000
77,000
77,000
77,000
89,000
89,000
89,000
89,000
89,000

d2 h6
mm
32,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000

L
mm
907,000
467,000
617,000
917,000
467,000
617,000
917,000
230,000
340,000
470,000
620,000
920,000
240,000
350,000
480,000
630,000
930,000
240,000
350,000
480,000
630,000
930,000

12
mm
838,000
394,000
544,000
844,000
393,000
543,000
843,000
155,000
265,000
395,000
545,000
845,000
155,000
265,000
395,000
545,000
845,000
155,000
265,000
395,000
545,000
845,000

7,000
7,000
7,000
7,000
7,000
7,000
7,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000

G

86807 4.001
86807 4.001
86807 4.001
86807 4.001
86807 4.001
86807 4.001
86807 4.001
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000
86807 5.000

N° de code

34,838
44,394
44,544
44,844
54,393
54,543
54,843
63,155
63,265
63,395
63,545
63,845
77,155
77,265
77,395
77,545
77,845
89,155
89,265
89,395
89,545
89,845
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Porte-outils Multiplex avec queue cone morse, dimensions spéciales

N° d’article 86678

® | wn @ UMK

état de surface < 1000 mm de longueur totale, nickelé, > 1000 mm de longueur totale, bruni ® Support pour plaquettes de coupe
interchangeables. Le support, version rallongé, avec attachement conique, est pourvu d’un systeme d’adduction interne du produit de
lubrification et de refroidissement. Les goujures volumineuses assurent I'évacuation optimale des copeaux. L'échange des plaquettes
de coupe, par vis de blocage et sans ajustage, est simple et rapide. Le foret hélicoidal a plaquette interchangeable est prévu pour le
percage dans le plein et n‘est pas approprié pour I'agrandissement de percages réalisés auparavant.

Arrosage radial (au centre sur demande)

Vis de blocage 86607 incluse

S G
E—— 4 | o\
- - = oy —— — — — — ~~J S
> S
l2
L
I
d1 d S L 12 B G N° de code
mm mm mm mm mm
35,01-45,0 34,000 MK-4 566,000 393,000 7,000 86807 4.001 34,393
35,01-45,0 34,000 MK-4 716,000 543,000 7,000 86807 4.001 34,543
35,01-45,0 34,000 MK-4 1016,000 843,000 7,000 86807 4.001 34,843
45,01-55,0 44,000 MK-4 716,000 544,500 7,000 86807 4.001 44,545
45,01-55,0 44,000 MK-4 1016,000 844,500 7,000 86807 4.001 44,845
55,01-65,0 54,000 MK-4 560,000 387,000 7,000 86807 4.001 54,387
55,01-65,0 54,000 MK-4 716,000 543,000 7,000 86807 4.001 54,543
55,01-65,0 54,000 MK-4 1016,000 843,000 7,000 86807 4.001 54,843
65,01-78,0 63,000 MK-5 766,000 547,000 9,000 86807 5.000 63,547
65,01-78,0 63,000 MK-5 1066,000 847,000 9,000 86807 5.000 63,847
78,01-90,0 77,000 MK-5 766,000 544,000 9,000 86807 5.000 77,544
78,01-90,0 77,000 MK-5 1066,000 844,000 9,000 86807 5.000 77,844
90,01-102,0 89,000 MK-5 766,000 544,000 9,000 86807 5.000 89,544
90,01-102,0 89,000 MK-5 1066,000 844,000 9,000 86807 5.000 89,844
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Gamme speciale de systemes modulaires pour Multiplex @ 97 - 210 mm

iy

Attachements

Les versions présentées ci-aprés sont disponibles sur demande:

- SK50 DIN 69871 attachements avec alimentation d’huile - SK50 DIN 69871 attachements sans
alimentation d’huile

| P 3l g © Jp— o| o
|_|H|_ EGS& =3 -+—§§
L R ) N PR
I ! I
1 jlt L Il i |
L
\G 1/4" 70
110
- SK50 DIN 2080 attachements avec alimentation d’huile - SK50 DIN 2080 attachements sans
- alimentation d’huile
E{ — I";_I"I_ f—T= S _====/ T
§[ _ u_—-'\) _ _:III _ E g gl 2 3 | - =J'.:I|-_—.k - L E 3 8
=2 Ly I||; Q| § = |-|-_y’ — SIS
————— F====" A | O i iy e o i
S i
H Il H
I ||
\G 1/4" 80
85
- MT 5 /MT 6 attachements avec alimentation d’huile - MT 5 /MT 6 attachements sans
alimentation d’huile T
| 11
\H‘ Wikii [:70 o| v — <2l @2
- - - - - TETT g &g - - - Tt — 8§ 8
MK5/MK6 ‘LJ U,k,, Ei 8 ® MK5/MK6
T —
Il I
hr %
\G 1/4"
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Gamme speciale de systemes modulaires pour Multiplex @ 97 - 210 mm

Rallonges pour téte de foret

Rallonges pour téte de foret Rallonges pour téte de foret
@97 mm - @ 130 mm @131 mm - @ 165 mm und @ 164 mm - @ 210 mm
L =186 mm L =204 mm
L =300 mm L =300 mm
L =500 mm

Bagues de raccord

petite pour téte de foret grande pour téte de foret
@ 97 mm - @ 130 mm, @131 mm - @ 165 mm
largeur 14 mm et @ 164 mm - @ 210 mm, largeur 16 mm

Téte de forage

Les dimensions suivantes sont disponibles
sur demande :

-©@ 97 mm bis @ 130 mm, L = 118,5 mm

- @ 131 mm bis @ 165 mm, L = 142,5 mm

- @ 164 mm bis @ 210 mm, L = 142,5 mm
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Plaquettes interchangeables
N° d’article 86602
ﬂ - M - N S H
B o« ® %

Amin. de I’'dme > @ 9,800 ¢ Plaquette de coupe interchangeable avec rainures brise-copeaux. Angle au sommet 135°. Pour applications
universelles.

H S
b Iy
di I b N° de code di il b N° de code
mm mm mm mm mm mm

10,000 8,700 2,500 10,000 18,000 11,700 3,500 18,000
10,200 8,700 2,500 10,200 18,250 11,700 3,500 18,250
10,500 8,700 2,500 10,500 18,500 11,700 3,500 18,500
11,000 8,700 2,500 11,000 18,750 11,700 3,500 18,750
11,110 8,700 2,500 11,110 19,000 13,700 4,000 19,000
11,500 8,700 2,500 11,500 19,500 13,700 4,000 19,500
11,750 8,700 2,500 11,750 19,750 13,700 4,000 19,750
12,000 8,700 2,500 12,000 20,000 13,700 4,000 20,000
12,300 8,700 2,500 12,300 20,250 13,700 4,000 20,250
12,500 8,700 2,500 12,500 20,500 13,700 4,000 20,500
12,750 8,700 2,500 12,750 21,000 13,700 4,000 21,000
13,000 8,700 2,500 13,000 21,250 13,700 4,000 21,250
13,250 8,700 2,500 13,250 21,500 13,700 4,000 21,500
13,500 11,700 3,500 13,500 21,750 13,700 4,000 21,750
13,750 11,700 3,500 13,750 22,000 13,700 4,000 22,000
14,000 11,700 3,500 14,000 22,500 13,700 4,000 22,500
14,250 11,700 3,500 14,250 23,000 13,700 4,000 23,000
14,500 11,700 3,500 14,500 23,500 13,700 4,000 23,500
14,750 11,700 3,500 14,750 24,000 13,700 4,000 24,000
15,000 11,700 3,500 15,000 24,500 13,700 4,000 24,500
15,250 11,700 3,500 15,250 24,750 13,700 4,000 24,750
15,500 11,700 3,500 15,500 25,000 13,700 4,000 25,000
15,750 11,700 3,500 15,750

16,000 11,700 3,500 16,000

16,500 11,700 3,500 16,500

16,750 11,700 3,500 16,750

17,000 11,700 3,500 17,000

17,250 11,700 3,500 17,250

17,500 11,700 3,500 17,500

17,750 11,700 3,500 17,750
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Plaquettes interchangeables
N° d’article 86608
‘ - M - N S H
e . &

Amin. de I’'dme > @ 10,000 e Plaquette de coupe interchangeable avec rainures brise-copeaux. Angle au sommet 135°. Pour applications
universelles.

H S
b Iy
di I b N° de code di il b N° de code
mm mm mm mm mm mm

10,000 8,700 2,500 10,000 17,750 11,700 3,500 17,750
10,500 8,700 2,500 10,500 18,000 11,700 3,500 18,000
11,000 8,700 2,500 11,000 18,250 11,700 3,500 18,250
11,500 8,700 2,500 11,500 18,500 11,700 3,500 18,500
11,750 8,700 2,500 11,750 18,750 11,700 3,500 18,750
12,000 8,700 2,500 12,000 19,000 13,700 4,000 19,000
12,500 8,700 2,500 12,500 19,500 13,700 4,000 19,500
12,750 8,700 2,500 12,750 19,750 13,700 4,000 19,750
13,000 8,700 2,500 13,000 20,000 13,700 4,000 20,000
13,250 8,700 2,500 13,250 20,250 13,700 4,000 20,250
13,500 11,700 3,500 13,500 20,500 13,700 4,000 20,500
13,750 11,700 3,500 13,750 21,000 13,700 4,000 21,000
14,000 11,700 3,500 14,000 21,250 13,700 4,000 21,250
14,250 11,700 3,500 14,250 21,500 13,700 4,000 21,500
14,500 11,700 3,500 14,500 21,750 13,700 4,000 21,750
14,750 11,700 3,500 14,750 22,000 13,700 4,000 22,000
15,000 11,700 3,500 15,000 22,500 13,700 4,000 22,500
15,250 11,700 3,500 15,250 23,000 13,700 4,000 23,000
15,500 11,700 3,500 15,500 23,500 13,700 4,000 23,500
15,750 11,700 3,500 15,750 24,000 13,700 4,000 24,000
16,000 11,700 3,500 16,000 24,500 13,700 4,000 24,500
16,500 11,700 3,500 16,500 24,750 13,700 4,000 24,750
17,000 11,700 3,500 17,000 25,000 13,700 4,000 25,000
17,500 11,700 3,500 17,500
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N° d’article 86609

WN

132°

QI

Amin. de 'ame = @ 25,000

ds

d1
mm
25,000
25,500
26,000
26,500
27,000
28,000
29,000
29,500
30,000
31,000
32,000
33,000
34,000
35,000
36,000
37,000
38,000
39,000
40,000
41,000
42,000
43,000
44,000
45,000
46,000
47,000
48,000
49,000
50,000
51,000
52,000
53,000
54,000
55,000
56,000
57,000
58,000
59,000
60,000
62,000
64,000
65,000

inch

11
mm
18,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
18,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000

Plaquettes interchangeables

b
mm
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000

HARTNER

N° de code

25,000
25,500
26,000
26,500
27,000
28,000
29,000
29,500
30,000
31,000
32,000
33,000
34,000
35,000
36,000
37,000
38,000
39,000
40,000
41,000
42,000
43,000
44,000
45,000
46,000
47,000
48,000
49,000
50,000
51,000
52,000
53,000
54,000
55,000
56,000
57,000
58,000
59,000
60,000
62,000
64,000
65,000

Y

di
mm
66,000
68,000
70,000
74,000
75,000
78,000
80,000
82,000
84,000
85,000
88,000
90,000
93,000
95,000
96,000
98,000
100,000
102,000
103,000
105,000
110,000
115,000
120,000
125,000
130,000
135,000
140,000
145,000
150,000
155,000
160,000
165,000
170,000
175,000
180,000
185,000
190,000
195,000
200,000
205,000
210,000

inch

11
mm
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000
47,000

b
mm
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000

N° de code

66,000
68,000
70,000
74,000
75,000
78,000
80,000
82,000
84,000
85,000
88,000
90,000
93,000
95,000
96,000
98,000
100,000
102,000
103,000
105,000
110,000
115,000
120,000
125,000
130,000
135,000
140,000
145,000
150,000
155,000
160,000
165,000
170,000
175,000
180,000
185,000
190,000
195,000
200,000
205,000
210,000
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Plaquettes interchangeables
N° d’article 86708
a - M - N S H
W@ w ® &%

Amin. de I’'dme > @ 9,800 ¢ Plaquette de coupe interchangeable avec rainures de division des copeaux. Pour materiaux supérieur a 600
N/mm?2. Pour applications universelles.

Angle de pointe:

<@ 25,4 mm = 135°

> @ 25,4 mm = 132°

Avec chanfrein (voir «Conseils d’utilisation pour Multiplex « / Caractéristiques techniques)

—_—
L <
L]
@
d

u l1
di I b N° de code di il b N° de code
mm mm mm mm mm mm

10,000 8,700 2,500 10,000 19,500 13,700 4,000 19,500
10,200 8,700 2,500 10,200 19,750 13,700 4,000 19,750
10,500 8,700 2,500 10,500 20,000 13,700 4,000 20,000
11,000 8,700 2,500 11,000 20,500 13,700 4,000 20,500
11,500 8,700 2,500 11,500 21,000 13,700 4,000 21,000
12,000 8,700 2,500 12,000 21,500 13,700 4,000 21,500
12,250 8,700 2,500 12,250 22,000 13,700 4,000 22,000
12,500 8,700 2,500 12,500 22,500 13,700 4,000 22,500
12,750 8,700 2,500 12,750 22,750 13,700 4,000 22,750
13,000 8,700 2,500 13,000 23,000 13,700 4,000 23,000
13,500 11,700 3,500 13,500 23,500 13,700 4,000 23,500
13,750 11,700 3,500 13,750 24,000 13,700 4,000 24,000
14,000 11,700 3,500 14,000 24,250 13,700 4,000 24,250
14,250 11,700 3,500 14,250 24,500 13,700 4,000 24,500
14,500 11,700 3,500 14,500 25,000 13,700 4,000 25,000
14,750 11,700 3,500 14,750 26,000 17,300 5,000 26,000
15,000 11,700 3,500 15,000 27,000 17,300 5,000 27,000
15,500 11,700 3,500 15,500 28,000 17,300 5,000 28,000
15,750 11,700 3,500 15,750 29,000 17,300 5,000 29,000
16,000 11,700 3,500 16,000 30,000 17,300 5,000 30,000
16,250 11,700 3,500 16,250 31,000 17,300 5,000 31,000
16,500 11,700 3,500 16,500 32,000 17,300 5,000 32,000
16,750 11,700 3,500 16,750 34,000 17,300 5,000 34,000
17,000 11,700 3,500 17,000 35,000 17,300 5,000 35,000
17,500 11,700 3,500 17,500

17,750 11,700 3,500 17,750

18,000 11,700 3,500 18,000

18,250 11,700 3,500 18,250

18,500 11,700 3,500 18,500

19,000 13,700 4,000 19,000
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N° d’article 86702
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Plaquettes interchangeables

B s
® O e O

Amin. de I’'dme > @ 10,000 e Plaquette de coupe interchangeable avec rainures de division des copeaux. Pour materiaux supérieur a 600
N/mm?2. Pour applications universelles.
Angle de pointe:

<@ 25,4 mm = 135°
> @ 25,4 mm =132°
Avec chanfrein (voir «Conseils d’utilisation pour Multiplex « / Caractéristiques techniques)

d,

d1
mm
10,000
10,200
10,500
11,000
12,000
12,500
12,750
13,000
13,500
18,750
14,000
14,100
14,500
14,750
15,000
15,500
16,000
16,250
16,500
16,750
17,000
17,500
17,750
18,000
18,250
18,500
19,000
19,500
19,750
20,000

mm
8,700
8,700
8,700
8,700
8,700
8,700
8,700
8,700

11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
13,700
13,700
13,700
13,700

mm
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
4,000
4,000
4,000
4,000

N° de code

10,000
10,200
10,500
11,000
12,000
12,500
12,750
13,000
13,500
13,750
14,000
14,100
14,500
14,750
15,000
15,500
16,000
16,250
16,500
16,750
17,000
17,500
17,750
18,000
18,250
18,500
19,000
19,500
19,750
20,000

di
mm
20,500
21,000
21,500
22,000
22,300
22,750
23,000
24,250
24,500
25,000
26,000
26,500
27,000
28,000
29,000
29,800
30,000
32,000
33,000
34,000
35,000

4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

N° de code

20,500
21,000
21,500
22,000
22,300
22,750
23,000
24,250
24,500
25,000
26,000
26,500
27,000
28,000
29,000
29,800
30,000
32,000
33,000
34,000
35,000
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Plaquettes interchangeables
N° d’article 86709
a - M - N S H
W@ w ® &%

Amin. de I’'dme > @ 9,800 ¢ Plaquette de coupe interchangeable sans rainures de division des copeaux. Pour materiaux supérieur a 600
N/mm?2. Pour applications universelles.

Angle de pointe:

<@ 25,4 mm = 135°

> @ 25,4 mm = 132°

Sans chanfrein (voir «Conseils d’utilisation pour Multiplex « / Caractéristiques techniques)

—_—
L <
L]
@
d

u l1
di I b N° de code di il b N° de code
mm mm mm mm mm mm

10,000 8,700 2,500 10,000 18,250 11,700 3,500 18,250
10,200 8,700 2,500 10,200 18,500 11,700 3,500 18,500
10,500 8,700 2,500 10,500 19,000 13,700 4,000 19,000
11,000 8,700 2,500 11,000 19,500 13,700 4,000 19,500
11,110 8,700 2,500 11,110 20,000 13,700 4,000 20,000
12,000 8,700 2,500 12,000 20,500 13,700 4,000 20,500
12,500 8,700 2,500 12,500 20,640 13,700 4,000 20,640
12,700 8,700 2,500 12,700 21,000 13,700 4,000 21,000
12,750 8,700 2,500 12,750 21,500 13,700 4,000 21,500
13,000 8,700 2,500 13,000 22,000 13,700 4,000 22,000
13,500 11,700 3,500 13,500 23,000 13,700 4,000 23,000
14,000 11,700 3,500 14,000 23,250 13,700 4,000 23,250
14,500 11,700 3,500 14,500 24,500 13,700 4,000 24,500
14,750 11,700 3,500 14,750 25,000 13,700 4,000 25,000
15,000 11,700 3,500 15,000 26,000 17,300 5,000 26,000
15,880 11,700 3,500 15,880 27,000 17,300 5,000 27,000
16,250 11,700 3,500 16,250 28,000 17,300 5,000 28,000
16,500 11,700 3,500 16,500 29,000 17,300 5,000 29,000
16,670 11,700 3,500 16,670 30,000 17,300 5,000 30,000
16,750 11,700 3,500 16,750 33,000 17,300 5,000 33,000
17,000 11,700 3,500 17,000 34,000 17,300 5,000 34,000
17,500 11,700 3,500 17,500 35,000 17,300 5,000 35,000
17,750 11,700 3,500 17,750

18,000 11,700 3,500 18,000
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N° d’article 86701
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Plaquettes interchangeables

B s
® O e O

Amin. de I’dme > @ 10,000 e Plaquette de coupe interchangeable sans rainures de division des copeaux. Pour materiaux supérieur a 600
N/mm?2. Pour applications universelles.
Angle de pointe:

<@ 25,4 mm = 135°
> @ 25,4 mm = 132°
Sans chanfrein (voir «Conseils d’utilisation pour Multiplex « / Caractéristiques techniques)

d,

d1
mm
10,000
10,200
10,500
11,000
11,500
12,000
12,500
12,750
13,000
13,500
18,750
14,000
14,250
14,500
14,750
15,000
15,500
15,750
16,000
16,250
16,500
16,750
17,000
17,500

mm
8,700
8,700
8,700
8,700
8,700
8,700
8,700
8,700
8,700

11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700
11,700

mm
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500

N° de code

10,000
10,200
10,500
11,000
11,500
12,000
12,500
12,750
13,000
13,500
13,750
14,000
14,250
14,500
14,750
15,000
15,500
15,750
16,000
16,250
16,500
16,750
17,000
17,500

di
mm
17,750
18,000
18,500
19,000
19,500
20,000
20,500
21,000
21,500
22,000
23,000
24,000
24,500
25,000
26,000
27,000
28,000
29,000
30,000
31,000
32,000
33,000
34,000
35,000

3,500
3,500
3,500
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

N° de code

17,750
18,000
18,500
19,000
19,500
20,000
20,500
21,000
21,500
22,000
23,000
24,000
24,500
25,000
26,000
27,000
28,000
29,000
30,000
31,000
32,000
33,000
34,000
35,000
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Bagues d alimentation du liquide de refroidissement

N° d’article 86690

WN

Bague d’adduction du produit de lubrification, pour support avec attachement conique CM et bague annulaire d’adduction 86670 et
86680 (sans le jeu: raccord d’accouplement).

G
L
pour di d G L N° de code
mm mm mm
MK 4 31,750 80,000 G1/4 45,000 31,750
MK 5 63,500 127,000 G1/2 60,000 63,500
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Tube d‘adduction

N° d’article 82571

O WN D““A

Tuyau d’alimentation du produit de lubrification et refroidissement pour bague d’adduction de lubrification n° d’article 86690.

1 [ *
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, J P G
i
h
G 1 N° de code G bl N° de code
mm mm
G1/4 200,000 13,160
G1/2 200,000 20,960
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Déconnexion rapide

Nedarticle 82578
i, ==
wn

9,000

G1/4 9,000 118,000
G172 13,000 118,000 13,000
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Tournevis Torx

(Nederddesssiz
S -
s

T6 150,000 6,001 T20 205,000 20,001
T7 150,000 7,001 T25 207,000 25,001
T8 150,000 8,001

|
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N° d’article 86691

Mandrin avec arrosage pour Multiplex

WN ?SK

HARTNER

Y

Mandrin de serrage a cone SA selon Norme DIN ISO 7388-1, avec adduction du produit de refroidissement et de lubrification, avec
alésage cylindrique pour les attachements d’outils cylindriques. Pour le serrage des attachements de @ inférieurs, utiliser les douilles de

réduction.

d3

— mtmju
(S b B
il
G1/4" /!
L

d3 d D

mm mm
SK 40 32,000 65,000
SK 50 40,000 65,000
SK 50 50,000 90,000

372

D1
mm
88,000
98,000
123,000

L
mm
130,000
135,000
165,000

M16
M24
M24

kg
0,909
1,694
2,981

N° de code

32,040
40,050
50,050



HARTNER

Mandrin avec arrosage pour Multiplex

N° d’article 86692

WN ?SK

Y

Mandrin de serrage a cone SA selon Norme DIN 2080, avec adduction du produit de refroidissement et de lubrification, avec alésage

cylindrique pour les attachements d’outils cylindriques. Pour le serrage des attachements de @ inférieurs, utiliser les douilles de

réduction.

= o O| a
L
d3 d D D1
mm mm mm
SK 40 32,000 65,000 88,000
SK 50 40,000 65,000 98,000
SK 50 50,000 90,000 123,000

L
mm
110,000
120,000
145,000

M16
M24
M24

kg
0,931
5,825
3,037

N° de code
32,040

40,050
50,050

373



N° d’article 86693

Mandrin avec arrosage pour Multiplex

WN UMK

HARTNER

Y

Mandrin de serrage a cone Morse CM selon Norme DIN 228 B, avec adduction du produit de refroidissement et de lubrification, avec
alésage cylindrique pour les attachements d’outils cylindriques. Pour le serrage des attachements de @ inférieurs, utiliser les douilles de

réduction.

d3

L]
= m ||
i |
G4/
L
d3 d D D1
mm mm mm
MK-4 32,000 65,000 88,000
MK-5 40,000 75,000 98,000
MK-6 40,000 75,000 98,000
MK-5 50,000 90,000 123,000
MK-6 50,000 90,000 123,000

374

L
mm
100,000
110,000
120,000
140,000
140,000

M14
M16
M16
M20
M20

kg
1,019
1,899
2,427
3,293
3,997

N° de code

32,400
40,500
40,600
50,500
50,600



N° d’article 86694

Mandrin avec arrosage pour Multiplex

| Y

Y

HARTNER

Mandrin de serrage a cone MAS BT selon Norme DIN ISO 7388 - 2, avec adduction du produit de refroidissement et de lubrification,
avec alésage cylindrique pour les attachements d’outils cylindriques. Pour le serrage des attachements de @ inférieurs, utiliser les

douilles de réduction.

d3

1

| |

Eo

I
I

D1

G1/4"/
L
d3 d D
mm mm
BT 40 32,000 65,000
BT 50 40,000 65,000
BT 50 50,000 90,000

D1
mm
88,000
98,000
123,000

L
mm
125,000
145,000
170,000

M16
M24
M24

kg
0,872
1,766
3,037

N° de code

32,040
40,050
50,050
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N° d’article 86699

Douille de réduction pour queue cylindrique

WN Cyl

v
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Douilles de réduction, pour les mandrins de serrage avec adduction du produit de lubrification et de refroidissement, pourvues d'un

alésage cylindrique pour les attachements d’outils cylindriques de diamétres inférieurs

d2

376

20,000
20,000
25,000
25,000
32,000

d2

mm
32,000
40,000
32,000
40,000
40,000

mm
65,000
75,000
65,000
75,000
75,000

mm
5,000
5,000
5,000
5,000
5,000

N° de code

20,032
20,040
25,032
25,040
32,040
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Precision Cutting Tools




N° d’article 86681
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HARTNER
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Porte-outils Multiplex HPC

®

HPC| | 1xD

WN @ ‘BHE

résistance a I'usure particulierement élevée e section des goujures optimisée e sortie optimisée des can.de refroid. ® y compris vis de
blocage n° d’article 86843 et 86846 ® Tournevis n°86842 incluse

p. pilotes de guid.et chanfr. 45°

d2h6

C_ D

I

378

Taille

110
110
120
120
130
130
140
140
160
160
180
180
200
200
220
220
240
240
260
260
280
280
300
300
320
320
360
360

mm
11,00-11,99
11,00-11,99
12,00-12,99
12,00-12,99
13,00-13,99
13,00-13,99
14,00-15,99
14,00-15,99
16,00-17,99
16,00-17,99
18,00-19,99
18,00-19,99
20,00-21,99
20,00-21,99
22,00-23,99
22,00-23,99
24,00-25,99
24,00-25,99
26,00-27,99
26,00-27,99
28,00-29,99
28,00-29,99
30,00-31,99
30,00-31,99
32,00-35,99
32,00-35,99
36,00-40,00
36,00-40,00

|Ld1 |

d2 hé
mm
12,000
12,700
12,000
12,700
14,000
15,875
16,000
15,875
18,000
19,050
20,000
19,050
25,000
25,400
25,000
25,400
25,000
25,400
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750

d5
mm
17,000
17,000
18,000
18,000
18,000
18,000
18,000
18,000
20,000
20,000
22,000
22,000
25,000
25,400
26,000
26,000
28,000
28,000
32,000
32,000
34,000
34,000
38,000
38,000
42,000
42,000
46,000
46,000

L
mm
81,000
81,000
84,000
84,000
86,000
86,000
93,000
93,000
99,000
99,000
106,000
106,000
117,000
117,000
122,000
122,000
128,000
128,000
142,000
142,000
147,000
147,000
152,000
152,000
163,000
163,000
173,000
173,000

mm
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
50,000
50,000
56,000
56,000
56,000
56,000
56,000
56,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000

N° de code

11,000
11,005
12,000
12,005
13,000
13,005
14,000
14,005
16,000
16,005
18,000
18,005
20,000
20,005
22,000
22,005
24,000
24,005
26,000
26,005
28,000
28,005
30,000
30,005
32,000
32,005
36,000
36,005



N° d’article 86682
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Porte-outils Multiplex HPC

®

HPC| |1,5xD

WN®

[Jne

résistance a I'usure particulieérement élevée e section des goujures optimisée ® sortie optimisée des can.de refroid. e Vis de blocage
n°86843 incluse ® Tournevis n°86842 incluse

=

d2h6

C_

[

Taille

110
110
115
115
120
120
125
125
130
130
135
135
140
140
145
145
150
150
155
155
160
160
165
165
170
170
175
175
180
180
185
185
190
190
195
195
200
200
205
205
210
210

d1
mm
11,00-11,49
11,00-11,49
11,50-11,99
11,50-11,99
12,00-12,49
12,00-12,49
12,50-12,99
12,50-12,99
13,00-13,49
13,00-13,49
13,50-13,99
13,50-13,99
14,00-14,49
14,00-14,49
14,50-14,99
14,50-14,99
15,00-15,49
15,00-15,49
15,50-15,99
15,50-15,99
16,00-16,49
16,00-16,49
16,50-16,99
16,50-16,99
17,00-17,49
17,00-17,49
17,50-17,99
17,50-17,99
18,00-18,49
18,00-18,49
18,50-18,99
18,50-18,99
19,00-19,49
19,00-19,49
19,50-19,99
19,50-19,99
20,00-20,49
20,00-20,49
20,50-20,99
20,50-20,99
21,00-21,49
21,00-21,49

d2 hé
mm
12,000
12,700
12,000
12,700
12,000
12,700
14,000
15,875
14,000
15,875
14,000
15,875
14,000
15,875
16,000
15,875
16,000
15,875
16,000
15,875
16,000
15,875
18,000
19,050
18,000
19,050
18,000
19,050
18,000
19,050
20,000
19,050
20,000
19,050
20,000
19,050
20,000
19,050
25,000
25,400
25,000
25,400

d1

d3
mm
10,700
10,700
11,200
11,200
11,700
11,700
12,200
12,200
12,700
12,700
13,200
13,200
18,700
18,700
14,200
14,200
14,700
14,700
15,200
15,200
15,700
15,700
16,200
16,200
16,700
16,700
17,200
17,200
17,700
17,700
18,200
18,200
18,700
18,700
19,200
19,200
19,700
19,700
20,200
20,200
20,700
20,700

L
mm
84,000
84,000
85,000
85,000
87,000
87,000
89,000
89,000
90,000
90,000
92,000
92,000
93,000
93,000
98,000
98,000
100,000
100,000
101,000
101,000
102,000
102,000
105,000
105,000
106,000
106,000
107,000
107,000
109,000
109,000
113,000
113,000
114,000
114,000
116,000
116,000
117,000
117,000
128,000
128,000
129,000
129,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
56,000
56,000
56,000
56,000

15
mm
19,300
19,300
20,100
20,100
21,000
21,000
21,900
21,900
22,600
22,600
23,600
23,600
24,500
24,500
25,300
25,300
26,100
26,100
27,000
27,000
27,800
27,800
28,700
28,700
29,600
29,600
30,400
30,400
31,200
31,200
32,100
32,100
32,900
32,900
33,700
33,700
34,600
34,600
35,500
35,500
36,400
36,400

N° de code

11,000
11,005
11,500
11,505
12,000
12,005
12,500
12,505
13,000
13,005
13,500
13,505
14,000
14,005
14,500
14,505
15,000
15,005
15,500
15,505
16,000
16,005
16,500
16,505
17,000
17,005
17,500
17,505
18,000
18,005
18,500
18,505
19,000
19,005
19,500
19,505
20,000
20,005
20,500
20,505
21,000
21,005

379



380

Taille

215
215
220
220
225
225
230
230
235
235
240
240
245
245
250
250
255
255
260
260
265
265
270
270
275
275
280
280
285
285
290
290
295
295
300
300
305
305
310
310
315
315
320
320
330
330
340
340
350
350
360
360
370
370
380
380
390
390

d1
mm
21,50-21,99
21,50-21,99
22,00-22,49
22,00-22,49
22,50-22,99
22,50-22,99
23,00-23,49
23,00-23,49
23,50-23,99
23,50-23,99
24,00-24,49
24,00-24,49
24,50-24,99
24,50-24,99
25,00-25,49
25,00-25,49
25,50-25,99
25,50-25,99
26,00-26,49
26,00-26,49
26,50-26,99
26,50-26,99
27,00-27,49
27,00-27,49
27,50-27,99
27,50-27,99
28,00-28,49
28,00-28,49
28,50-28,99
28,50-28,99
29,00-29,49
29,00-29,49
29,50-29,99
29,50-29,99
30,00-30,49
30,00-30,49
30,50-30,99
30,50-30,99
31,00-31,49
31,00-31,49
31,50-31,99
31,50-31,99
32,00-32,99
32,00-32,99
33,00-33,99
33,00-33,99
34,00-34,99
34,00-34,99
35,00-35,99
35,00-35,99
36,00-36,99
36,00-36,99
37,00-37,99
37,00-37,99
38,00-38,99
38,00-38,99
39,00-40,00
39,00-40,00

HARTNER

Y

Porte-outils Multiplex HPC

d2 hé
mm
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750

d3
mm
21,200
21,200
21,700
21,700
22,200
22,200
22,700
22,700
23,200
23,200
23,700
23,700
24,200
24,200
24,700
24,700
25,200
25,200
25,700
25,700
26,200
26,200
26,700
26,700
27,200
27,200
27,700
27,700
28,200
28,200
28,700
28,700
29,200
29,200
29,700
29,700
30,200
30,200
30,700
30,700
31,200
31,200
31,700
31,700
32,700
32,700
33,700
33,700
34,700
34,700
35,700
35,700
36,700
36,700
37,700
37,700
38,700
38,700

L
mm
130,000
130,000
131,000
131,000
134,000
134,000
135,000
135,000
137,000
137,000
138,000
138,000
140,000
140,000
142,000
142,000
148,000
148,000
151,000
151,000
153,000
153,000
155,000
155,000
156,000
156,000
157,000
157,000
159,000
159,000
161,000
161,000
162,000
162,000
164,000
164,000
166,000
166,000
167,000
167,000
168,000
168,000
172,000
172,000
175,000
175,000
178,000
178,000
181,000
181,000
184,000
184,000
188,000
188,000
191,000
191,000
194,000
194,000

13
mm
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000

15
mm
37,200
37,200
38,000
38,000
38,900
38,900
39,800
39,800
40,600
40,600
41,500
41,500
42,300
42,300
43,200
43,200
44,000
44,000
44,300
44,300
45,100
45,100
46,000
46,000
46,800
46,800
47,700
47,700
48,500
48,500
49,400
49,400
50,200
50,200
50,900
50,900
51,700
51,700
52,600
52,600
53,400
53,400
55,100
55,100
56,800
56,800
58,500
58,500
60,200
60,200
61,800
61,800
63,500
63,500
65,200
65,200
66,900
66,900

N° de code

21,500
21,505
22,000
22,005
22,500
22,505
23,000
23,005
23,500
23,505
24,000
24,005
24,500
24,505
25,000
25,005
25,500
25,505
26,000
26,005
26,500
26,505
27,000
27,005
27,500
27,505
28,000
28,005
28,500
28,505
29,000
29,005
29,500
29,505
30,000
30,005
30,500
30,505
31,000
31,005
31,500
31,505
32,000
32,005
33,000
33,005
34,000
34,005
35,000
35,005
36,000
36,005
37,000
37,005
38,000
38,005
39,000
39,005
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résistance a I'usure particulieérement élevée e section des goujures optimisée e particulierement rigide e Vis de blocage n°86843 incluse
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=
1 >

[

doh6
d1

Taille d1 d2 hé d3 L 13 15 N° de code
mm mm mm mm mm mm
110 11,00-11,49 12,000 10,700 101,000 45,000 36,600 11,000
110 11,00-11,49 12,700 10,700 101,000 45,000 36,600 11,005
115 11,50-11,99 12,000 11,200 103,000 45,000 38,100 11,500
115 11,50-11,99 12,700 11,200 103,000 45,000 38,100 11,505
120 12,00-12,49 12,000 11,700 106,000 45,000 39,700 12,000
120 12,00-12,49 12,700 11,700 106,000 45,000 39,700 12,005
125 12,50-12,99 14,000 12,200 108,000 45,000 41,300 12,500
125 12,50-12,99 15,875 12,200 108,000 45,000 41,300 12,505
130 13,00-13,49 14,000 12,700 110,000 45,000 42,900 13,000
130 13,00-13,49 15,875 12,700 110,000 45,000 42,900 13,005
135 13,50-13,99 14,000 13,200 113,000 45,000 44,600 13,500
135 13,50-13,99 15,875 13,200 113,000 45,000 44,600 13,505
140 14,00-14,49 14,000 18,700 115,000 45,000 46,200 14,000
140 14,00-14,49 15,875 18,700 115,000 45,000 46,200 14,005
145 14,50-14,99 16,000 14,200 120,000 48,000 47,800 14,500
145 14,50-14,99 15,875 14,200 120,000 48,000 47,800 14,505
150 15,00-15,49 16,000 14,700 123,000 48,000 49,300 15,000
150 15,00-15,49 15,875 14,700 123,000 48,000 49,300 15,005
155 15,50-15,99 16,000 15,200 125,000 48,000 50,900 15,500
155 15,50-15,99 15,875 15,200 125,000 48,000 50,900 15,505
160 16,00-16,49 16,000 15,700 127,000 48,000 52,900 16,000
160 16,00-16,49 15,875 15,700 127,000 48,000 52,900 16,005
165 16,50-16,99 18,000 16,200 130,000 48,000 54,100 16,500
165 16,50-16,99 19,050 16,200 130,000 48,000 54,100 16,505
170 17,00-17,49 18,000 16,700 132,000 48,000 55,800 17,000
170 17,00-17,49 19,050 16,700 132,000 48,000 55,800 17,005
175 17,50-17,99 18,000 17,200 134,000 48,000 57,400 17,500
175 17,50-17,99 19,050 17,200 134,000 48,000 57,400 17,505
180 18,00-18,49 18,000 17,700 137,000 48,000 58,900 18,000
180 18,00-18,49 19,050 17,700 137,000 48,000 58,900 18,005
185 18,50-18,99 20,000 18,200 141,000 50,000 60,500 18,500
185 18,50-18,99 19,050 18,200 141,000 50,000 60,500 18,505
190 19,00-19,49 20,000 18,700 143,000 50,000 62,100 19,000
190 19,00-19,49 19,050 18,700 143,000 50,000 62,100 19,005
195 19,50-19,99 20,000 19,200 146,000 50,000 63,700 19,500
195 19,50-19,99 19,050 19,200 146,000 50,000 63,700 19,505
200 20,00-20,49 20,000 19,700 148,000 50,000 65,300 20,000
200 20,00-20,49 19,050 19,700 148,000 50,000 65,300 20,005
205 20,50-20,99 25,000 20,200 159,000 56,000 67,000 20,500
205 20,50-20,99 25,400 20,200 159,000 56,000 67,000 20,505
210 21,00-21,49 25,000 20,700 161,000 56,000 68,600 21,000
210 21,00-21,49 25,400 20,700 161,000 56,000 68,600 21,005

381



382

Taille

215
215
220
220
225
225
230
230
235
235
240
240
245
245
250
250
255
255
260
260
265
265
270
270
275
275
280
280
285
285
290
290
295
295
300
300
305
305
310
310
315
315
320
320
330
330
340
340
350
350
360
360
370
370
380
380
390
390

d1
mm
21,50-21,99
21,50-21,99
22,00-22,49
22,00-22,49
22,50-22,99
22,50-22,99
23,00-23,49
23,00-23,49
23,50-23,99
23,50-23,99
24,00-24,49
24,00-24,49
24,50-24,99
24,50-24,99
25,00-25,49
25,00-25,49
25,50-25,99
25,50-25,99
26,00-26,49
26,00-26,49
26,50-26,99
26,50-26,99
27,00-27,49
27,00-27,49
27,50-27,99
27,50-27,99
28,00-28,49
28,00-28,49
28,50-28,99
28,50-28,99
29,00-29,49
29,00-29,49
29,50-29,99
29,50-29,99
30,00-30,49
30,00-30,49
30,50-30,99
30,50-30,99
31,00-31,49
31,00-31,49
31,50-31,99
31,50-31,99
32,00-32,99
32,00-32,99
33,00-33,99
33,00-33,99
34,00-34,99
34,00-34,99
35,00-35,99
35,00-35,99
36,00-36,99
36,00-36,99
37,00-37,99
37,00-37,99
38,00-38,99
38,00-38,99
39,00-40,00
39,00-40,00

HARTNER

Y

Porte-outils Multiplex HPC

d2 hé
mm
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750

d3
mm
21,200
21,200
21,700
21,700
22,200
22,200
22,700
22,700
23,200
23,200
23,700
23,700
24,200
24,200
24,700
24,700
25,200
25,200
25,700
25,700
26,200
26,200
26,700
26,700
27,200
27,200
27,700
27,700
28,200
28,200
28,700
28,700
29,200
29,200
29,700
29,700
30,200
30,200
30,700
30,700
31,200
31,200
31,700
31,700
32,700
32,700
33,700
33,700
34,700
34,700
35,700
35,700
36,700
36,700
37,700
37,700
38,700
38,700

L
mm
163,000
163,000
165,000
165,000
168,000
168,000
170,000
170,000
173,000
173,000
175,000
175,000
177,000
177,000
180,000
180,000
187,000
187,000
191,000
191,000
193,000
193,000
196,000
196,000
198,000
198,000
200,000
200,000
202,000
202,000
205,000
205,000
207,000
207,000
210,000
210,000
212,000
212,000
214,000
214,000
216,000
216,000
221,000
221,000
226,000
226,000
230,000
230,000
235,000
235,000
240,000
240,000
245,000
245,000
249,000
249,000
254,000
254,000

13
mm
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000

15
mm
70,100
70,100
71,700
71,700
73,300
73,300
74,900
74,900
76,500
76,500
78,100
78,100
79,700
79,700
81,300
81,300
82,900
82,900
84,000
84,000
86,100
86,100
87,200
87,200
88,900
88,900
90,400
90,400
92,500
92,500
94,600
94,600
95,100
95,100
96,700
96,700
98,300
98,300
99,800
99,800
101,400
101,400
104,600
104,600
107,800
107,800
111,000
111,000
114,200
114,200
117,300
117,300
120,500
120,500
123,700
123,700
126,900
126,900

N° de code

21,500
21,505
22,000
22,005
22,500
22,505
23,000
23,005
23,500
23,505
24,000
24,005
24,500
24,505
25,000
25,005
25,500
25,505
26,000
26,005
26,500
26,505
27,000
27,005
27,500
27,505
28,000
28,005
28,500
28,505
29,000
29,005
29,500
29,505
30,000
30,005
30,500
30,505
31,000
31,005
31,500
31,505
32,000
32,005
33,000
33,005
34,000
34,005
35,000
35,005
36,000
36,005
37,000
37,005
38,000
38,005
39,000
39,005
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=

d2h6

C_

[

Taille

110
110
115
115
120
120
125
125
130
130
135
135
140
140
145
145
150
150
155
155
160
160
165
165
170
170
175
175
180
180
185
185
190
190
195
195
200
200
205
205
210
210

d1
mm
11,00-11,49
11,00-11,49
11,50-11,99
11,50-11,99
12,00-12,49
12,00-12,49
12,50-12,99
12,50-12,99
13,00-13,49
13,00-13,49
13,50-13,99
13,50-13,99
14,00-14,49
14,00-14,49
14,50-14,99
14,50-14,99
15,00-15,49
15,00-15,49
15,50-15,99
15,50-15,99
16,00-16,49
16,00-16,49
16,50-16,99
16,50-16,99
17,00-17,49
17,00-17,49
17,50-17,99
17,50-17,99
18,00-18,49
18,00-18,49
18,50-18,99
18,50-18,99
19,00-19,49
19,00-19,49
19,50-19,99
19,50-19,99
20,00-20,49
20,00-20,49
20,50-20,99
20,50-20,99
21,00-21,49
21,00-21,49

d2 hé
mm
12,000
12,700
12,000
12,700
12,000
12,700
14,000
15,875
14,000
15,875
14,000
15,875
14,000
15,875
16,000
15,875
16,000
15,875
16,000
15,875
16,000
15,875
18,000
19,050
18,000
19,050
18,000
19,050
18,000
19,050
20,000
19,050
20,000
19,050
20,000
19,050
20,000
19,050
25,000
25,400
25,000
25,400

d1

d3
mm
10,700
10,700
11,200
11,200
11,700
11,700
12,200
12,200
12,700
12,700
13,200
13,200
18,700
18,700
14,200
14,200
14,700
14,700
15,200
15,200
15,700
15,700
16,200
16,200
16,700
16,700
17,200
17,200
17,700
17,700
18,200
18,200
18,700
18,700
19,200
19,200
19,700
19,700
20,200
20,200
20,700
20,700

L
mm
124,000
124,000
127,000
127,000
131,000
131,000
134,000
134,000
137,000
137,000
141,000
141,000
144,000
144,000
150,000
150,000
154,000
154,000
157,000
157,000
160,000
160,000
164,000
164,000
167,000
167,000
170,000
170,000
174,000
174,000
179,000
179,000
182,000
182,000
186,000
186,000
189,000
189,000
201,000
201,000
204,000
204,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
56,000
56,000
56,000
56,000

15
mm
59,600
59,600
62,100
62,100
64,700
64,700
67,300
67,300
69,900
69,900
72,600
72,600
75,200
75,200
77,800
77,800
80,300
80,300
82,900
82,900
85,900
85,900
88,100
88,100
90,800
90,800
93,400
93,400
95,900
95,900
98,500
98,500
101,100
101,100
103,700
103,700
106,300
106,300
109,000
109,000
111,600
111,600

N° de code

11,000
11,005
11,500
11,505
12,000
12,005
12,500
12,505
13,000
13,005
13,500
13,505
14,000
14,005
14,500
14,505
15,000
15,005
15,500
15,505
16,000
16,005
16,500
16,505
17,000
17,005
17,500
17,505
18,000
18,005
18,500
18,505
19,000
19,005
19,500
19,505
20,000
20,005
20,500
20,505
21,000
21,005

383



384

Taille

215
215
220
220
225
225
230
230
235
235
240
240
245
245
250
250
255
255
260
265
270
275
280
285
290
295
300
305
310
315
320
330
340
350
360
370
380
390

d1
mm
21,50-21,99
21,50-21,99
22,00-22,49
22,00-22,49
22,50-22,99
22,50-22,99
23,00-23,49
23,00-23,49
23,50-23,99
23,50-23,99
24,00-24,49
24,00-24,49
24,50-24,99
24,50-24,99
25,00-25,49
25,00-25,49
25,50-25,99
25,50-25,99
26,00-26,49
26,50-26,99
27,00-27,49
27,50-27,99
28,00-28,49
28,50-28,99
29,00-29,49
29,50-29,99
30,00-30,49
30,50-30,99
31,00-31,49
31,50-31,99
32,00-32,99
33,00-33,99
34,00-34,99
35,00-35,99
36,00-36,99
37,00-37,99
38,00-38,99
39,00-40,00

HARTNER

Y

Porte-outils Multiplex HPC

d2 hé
mm
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
32,000
31,750
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000
32,000

d3
mm
21,200
21,200
21,700
21,700
22,200
22,200
22,700
22,700
23,200
23,200
23,700
23,700
24,200
24,200
24,700
24,700
25,200
25,200
25,700
26,200
26,700
27,200
27,700
28,200
28,700
29,200
29,700
30,200
30,700
31,200
31,700
32,700
33,700
34,700
35,700
36,700
37,700
38,700

L
mm
207,000
207,000
210,000
210,000
214,000
214,000
217,000
217,000
221,000
221,000
224,000
224,000
227,000
227,000
231,000
231,000
239,000
239,000
244,000
247,000
251,000
254,000
257,000
260,000
264,000
267,000
271,000
274,000
277,000
280,000
287,000
294,000
300,000
307,000
314,000
321,000
327,000
334,000

13
mm
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000

15
mm
114,100
114,100
116,700
116,700
119,300
119,300
121,900
121,900
124,500
124,500
127,100
127,100
129,700
129,700
132,300
132,300
134,900
134,900
137,000
140,000
142,200
144,800
147,400
150,400
153,500
155,100
157,600
160,200
162,800
165,400
170,600
175,800
181,000
186,200
191,300
196,500
201,700
206,900

N° de code

21,500
21,505
22,000
22,005
22,500
22,505
23,000
23,005
23,500
23,505
24,000
24,005
24,500
24,505
25,000
25,005
25,500
25,505
26,000
26,500
27,000
27,500
28,000
28,500
29,000
29,500
30,000
30,500
31,000
31,500
32,000
33,000
34,000
35,000
36,000
37,000
38,000
39,000



N° d’article 86685

—— a—T,

HARTNER

Y

Porte-outils Multiplex HPC

®

HPC| | 7xD

WN®

[Jne

résistance a I'usure particulieérement élevée e section des goujures optimisée e particulierement rigide e Vis de blocage n°86843 incluse
e Tournevis n°86842 incluse

=

d2h6

C_

[

Taille

110
110
115
115
120
120
125
125
130
130
135
135
140
140
145
145
150
150
155
155
160
160
165
165
170
170
175
175
180
180
185
185
190
190
195
195
200
200
205
205
210
210

d1
mm
11,00-11,49
11,00-11,49
11,50-11,99
11,50-11,99
12,00-12,49
12,00-12,49
12,50-12,99
12,50-12,99
13,00-13,49
13,00-13,49
13,50-13,99
13,50-13,99
14,00-14,49
14,00-14,49
14,50-14,99
14,50-14,99
15,00-15,49
15,00-15,49
15,50-15,99
15,50-15,99
16,00-16,49
16,00-16,49
16,50-16,99
16,50-16,99
17,00-17,49
17,00-17,49
17,50-17,99
17,50-17,99
18,00-18,49
18,00-18,49
18,50-18,99
18,50-18,99
19,00-19,49
19,00-19,49
19,50-19,99
19,50-19,99
20,00-20,49
20,00-20,49
20,50-20,99
20,50-20,99
21,00-21,49
21,00-21,49

d2 hé
mm
12,000
12,700
12,000
12,700
12,000
12,700
14,000
15,875
14,000
15,875
14,000
15,875
14,000
15,875
16,000
15,875
16,000
15,875
16,000
15,875
16,000
15,875
18,000
19,050
18,000
19,050
18,000
19,050
18,000
19,050
20,000
19,050
20,000
19,050
20,000
19,050
20,000
19,050
25,000
25,400
25,000
25,400

d1

d3
mm
10,700
10,700
11,200
11,200
11,700
11,700
12,200
12,200
12,700
12,700
13,200
13,200
18,700
18,700
14,200
14,200
14,700
14,700
15,200
15,200
15,700
15,700
16,200
16,200
16,700
16,700
17,200
17,200
17,700
17,700
18,200
18,200
18,700
18,700
19,200
19,200
19,700
19,700
20,200
20,200
20,700
20,700

L
mm
147,000
147,000
151,000
151,000
156,000
156,000
160,000
160,000
164,000
164,000
169,000
169,000
173,000
173,000
180,000
180,000
185,000
185,000
189,000
189,000
193,000
193,000
198,000
198,000
202,000
202,000
206,000
206,000
211,000
211,000
217,000
217,000
221,000
221,000
226,000
226,000
230,000
230,000
243,000
243,000
247,000
247,000

13
mm
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
48,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
56,000
56,000
56,000
56,000

15
mm
82,600
82,600
86,100
86,100
89,700
89,700
93,300
93,300
96,900
96,900
100,600
100,600
104,200
104,200
107,800
107,800
111,300
111,300
114,900
114,900
118,900
118,900
122,100
122,100
125,800
125,800
129,400
129,400
132,900
132,900
136,500
136,500
140,100
140,100
143,700
143,700
147,300
147,300
151,000
151,000
154,600
154,600

N° de code

11,000
11,005
11,500
11,505
12,000
12,005
12,500
12,505
13,000
13,005
13,500
13,505
14,000
14,005
14,500
14,505
15,000
15,005
15,500
15,505
16,000
16,005
16,500
16,505
17,000
17,005
17,500
17,505
18,000
18,005
18,500
18,505
19,000
19,005
19,500
19,505
20,000
20,005
20,500
20,505
21,000
21,005

385



386

Taille

215
215
220
220
225
225
230
230
235
235
240
240
245
245
250
250
255
255
260
260
265
265
270
270
275
275
280
280
285
285
290
290
295
295
300
300
305
305
310
310
315
315

d1
mm
21,50-21,99
21,50-21,99
22,00-22,49
22,00-22,49
22,50-22,99
22,50-22,99
23,00-23,49
23,00-23,49
23,50-23,99
23,50-23,99
24,00-24,49
24,00-24,49
24,50-24,99
24,50-24,99
25,00-25,49
25,00-25,49
25,50-25,99
25,50-25,99
26,00-26,49
26,00-26,49
26,50-26,99
26,50-26,99
27,00-27,49
27,00-27,49
27,50-27,99
27,50-27,99
28,00-28,49
28,00-28,49
28,50-28,99
28,50-28,99
29,00-29,49
29,00-29,49
29,50-29,99
29,50-29,99
30,00-30,49
30,00-30,49
30,50-30,99
30,50-30,99
31,00-31,49
31,00-31,49
31,50-31,99
31,50-31,99

HARTNER

Y

Porte-outils Multiplex HPC

d2 hé
mm
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750

d3
mm
21,200
21,200
21,700
21,700
22,200
22,200
22,700
22,700
23,200
23,200
23,700
23,700
24,200
24,200
24,700
24,700
25,200
25,200
25,700
25,700
26,200
26,200
26,700
26,700
27,200
27,200
27,700
27,700
28,200
28,200
28,700
28,700
29,200
29,200
29,700
29,700
30,200
30,200
30,700
30,700
31,200
31,200

L
mm
251,000
251,000
255,000
255,000
260,000
260,000
264,000
264,000
269,000
269,000
273,000
273,000
277,000
277,000
282,000
282,000
291,000
291,000
297,000
297,000
301,000
301,000
306,000
306,000
310,000
310,000
314,000
314,000
318,000
318,000
323,000
323,000
327,000
327,000
332,000
332,000
336,000
336,000
340,000
340,000
344,000
344,000

13
mm
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000

15
mm
158,100
158,100
161,700
161,700
165,300
165,300
168,900
168,900
172,500
172,500
176,100
176,100
179,700
179,700
183,300
183,300
186,900
186,900
190,000
190,000
194,000
194,000
197,200
197,200
200,800
200,800
204,400
204,400
208,400
208,400
212,500
212,500
215,100
215,100
218,600
218,600
222,200
222,200
225,800
225,800
229,400
229,400

N° de code

21,500
21,505
22,000
22,005
22,500
22,505
23,000
23,005
23,500
23,505
24,000
24,005
24,500
24,505
25,000
25,005
25,500
25,505
26,000
26,005
26,500
26,505
27,000
27,005
27,500
27,505
28,000
28,005
28,500
28,505
29,000
29,005
29,500
29,505
30,000
30,005
30,500
30,505
31,000
31,005
31,500
31,505



v
HARTNER

Porte-outils Multiplex HPC

N° d’article 86686

@ HPC| 10xD| | i @ ‘BHE s

résistance a I'usure particulieérement élevée e section des goujures optimisée e particulierement rigide e Vis de blocage n°86843 incluse
e Tournevis n°86842 incluse

=
1 >

[

doh6
d1

Taille d1 d2 hé d3 L 13 15 N° de code
mm mm mm mm mm mm
110 11,00-11,49 12,000 10,700 182,000 45,000 117,100 11,000
110 11,00-11,49 12,700 10,700 182,000 45,000 117,100 11,005
115 11,50-11,99 12,000 11,200 187,000 45,000 122,100 11,500
115 11,50-11,99 12,700 11,200 187,000 45,000 122,100 11,505
120 12,00-12,49 12,000 11,700 194,000 45,000 127,200 12,000
120 12,00-12,49 12,700 11,700 194,000 45,000 127,200 12,005
125 12,50-12,99 14,000 12,200 199,000 45,000 132,300 12,500
125 12,50-12,99 15,875 12,200 199,000 45,000 132,300 12,505
130 13,00-13,49 14,000 12,700 205,000 45,000 137,500 13,000
130 13,00-13,49 15,875 12,700 205,000 45,000 137,500 13,005
135 13,50-13,99 14,000 13,200 211,000 45,000 142,500 13,500
135 13,50-13,99 15,875 13,200 211,000 45,000 142,500 13,505
140 14,00-14,49 14,000 18,700 217,000 45,000 147,700 14,000
140 14,00-14,49 15,875 18,700 217,000 45,000 147,700 14,005
145 14,50-14,99 16,000 14,200 225,000 48,000 152,800 14,500
145 14,50-14,99 15,875 14,200 225,000 48,000 152,800 14,505
150 15,00-15,49 16,000 14,700 232,000 48,000 157,800 15,000
150 15,00-15,49 15,875 14,700 232,000 48,000 157,800 15,005
155 15,50-15,99 16,000 15,200 237,000 48,000 162,900 15,500
155 15,50-15,99 15,875 15,200 237,000 48,000 162,900 15,505
160 16,00-16,49 16,000 15,700 243,000 48,000 168,000 16,000
160 16,00-16,49 15,875 15,700 243,000 48,000 168,000 16,005
165 16,50-16,99 18,000 16,200 249,000 48,000 170,000 16,500
165 16,50-16,99 19,050 16,200 249,000 48,000 170,000 16,505
170 17,00-17,49 18,000 16,700 255,000 48,000 178,300 17,000
170 17,00-17,49 19,050 16,700 255,000 48,000 178,300 17,005
175 17,50-17,99 18,000 17,200 260,000 48,000 183,500 17,500
175 17,50-17,99 19,050 17,200 260,000 48,000 183,500 17,505
180 18,00-18,49 18,000 17,700 267,000 48,000 188,400 18,000
180 18,00-18,49 19,050 17,700 267,000 48,000 188,400 18,005
185 18,50-18,99 20,000 18,200 274,000 50,000 193,500 18,500
185 18,50-18,99 19,050 18,200 274,000 50,000 193,500 18,505
190 19,00-19,49 20,000 18,700 280,000 50,000 198,700 19,000
190 19,00-19,49 19,050 18,700 280,000 50,000 198,700 19,005
195 19,50-19,99 20,000 19,200 286,000 50,000 203,700 19,500
195 19,50-19,99 19,050 19,200 286,000 50,000 203,700 19,505
200 20,00-20,49 20,000 19,700 292,000 50,000 208,900 20,000
200 20,00-20,49 19,050 19,700 292,000 50,000 208,900 20,005
205 20,50-20,99 25,000 20,200 306,000 56,000 214,000 20,500
205 20,50-20,99 25,400 20,200 306,000 56,000 214,000 20,505
210 21,00-21,49 25,000 20,700 312,000 56,000 219,100 21,000
210 21,00-21,49 25,400 20,700 312,000 56,000 219,100 21,005

387



388

Taille

215
215
220
220
225
225
230
230
235
235
240
240
245
245
250
250
255
255
260
260
265
265
270
270
275
275
280
280
285
285
290
290
295
295
300
300
305
305
310
310
315
315

d1
mm
21,50-21,99
21,50-21,99
22,00-22,49
22,00-22,49
22,50-22,99
22,50-22,99
23,00-23,49
23,00-23,49
23,50-23,99
23,50-23,99
24,00-24,49
24,00-24,49
24,50-24,99
24,50-24,99
25,00-25,49
25,00-25,49
25,50-25,99
25,50-25,99
26,00-26,49
26,00-26,49
26,50-26,99
26,50-26,99
27,00-27,49
27,00-27,49
27,50-27,99
27,50-27,99
28,00-28,49
28,00-28,49
28,50-28,99
28,50-28,99
29,00-29,49
29,00-29,49
29,50-29,99
29,50-29,99
30,00-30,49
30,00-30,49
30,50-30,99
30,50-30,99
31,00-31,49
31,00-31,49
31,50-31,99
31,50-31,99

HARTNER

Y

Porte-outils Multiplex HPC

d2 hé
mm
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
25,000
25,400
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750
32,000
31,750

d3
mm
21,200
21,200
21,700
21,700
22,200
22,200
22,700
22,700
23,200
23,200
23,700
23,700
24,200
24,200
24,700
24,700
25,200
25,200
25,700
25,700
26,200
26,200
26,700
26,700
27,200
27,200
27,700
27,700
28,200
28,200
28,700
28,700
29,200
29,200
29,700
29,700
30,200
30,200
30,700
30,700
31,200
31,200

L
mm
317,000
317,000
323,000
323,000
329,000
329,000
335,000
335,000
341,000
341,000
347,000
347,000
352,000
352,000
359,000
359,000
369,000
369,000
377,000
377,000
382,000
382,000
388,000
388,000
394,000
394,000
400,000
400,000
405,000
405,000
412,000
412,000
418,000
418,000
424,000
424,000
429,000
429,000
435,000
435,000
441,000
441,000

13
mm
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
56,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000

15
mm
224,200
224,200
229,300
229,300
234,400
234,400
239,500
239,500
244,600
244,600
249,700
249,700
254,800
254,800
259,900
259,900
265,000
265,000
270,000
270,000
275,000
275,000
280,100
280,100
285,200
285,200
290,300
290,300
295,400
295,400
300,500
300,500
305,600
305,600
310,600
310,600
315,700
315,700
320,800
320,800
325,900
325,900

N° de code

21,500
21,505
22,000
22,005
22,500
22,505
23,000
23,005
23,500
23,505
24,000
24,005
24,500
24,505
25,000
25,005
25,500
25,505
26,000
26,005
26,500
26,505
27,000
27,005
27,500
27,505
28,000
28,005
28,500
28,505
29,000
29,005
29,500
29,505
30,000
30,005
30,500
30,505
31,000
31,005
31,500
31,505
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HARTNER

Plaquettes interchangeables Multiplex HPC

N° d’article 86721

HPC

"
G

WN

145° ‘

|

S
(0] o o O o

Amin. de I’'dme > @ 11,000 e affitage en pente ¢ forme de I'aréte de coupe principale, rectiligne, (obtenue par correction) e Vis de

blocage n°86843 incluse

Pilote de guidage dans tous les matériaux

Taille

110
110
110
110
110
110
110
120
120
120
120
120
120
120
120
120
130
130
130
130
130
130
130
130
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140

d4

di
mm
11,000
11,200
11,500
11,510
11,700
11,800
11,910
12,000
12,100
12,200
12,300
12,500
12,600
12,700
12,800
12,900
13,000
13,100
13,490
13,500
13,600
18,700
13,800
13,890
14,000
14,100
14,290
14,400
14,500
14,600
14,680
14,700
14,800
15,000
15,080
15,100
15,200
15,300
15,480
15,500
15,600
15,700

inch

29/64

15/32

31/64

1/2

33/64
17/32

35/64

9/16

37/64

19/32

39/64

mm
1,800
1,800
1,900
1,900
1,900
1,900
1,900
1,900
2,000
2,000
2,000
2,000
2,000
2,100
2,100
2,100
2,100
2,100
2,200
2,200
2,200
2,200
2,200
2,200
2,300
2,300
2,300
2,300
2,300
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2,500
2,500
2,500
2,500
2,500

mm
4,500
4,500
4,500
4,500
4,500
4,500
4,500
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,500
5,500
5,500
5,500
5,500
5,500
5,500
5,500
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000

mm
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,400
7,400
7,400
7,400
7,400
7,400
7,400
7,400
7,400
8,200
8,200
8,200
8,200
8,200
8,200
8,200
8,200
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400
9,400

N° de code

11,000
11,200
11,500
11,510
11,700
11,800
11,910
12,000
12,100
12,200
12,300
12,500
12,600
12,700
12,800
12,900
13,000
13,100
13,490
13,500
13,600
13,700
13,800
13,890
14,000
14,100
14,290
14,400
14,500
14,600
14,680
14,700
14,800
15,000
15,080
15,100
15,200
15,300
15,480
15,500
15,600
15,700

H

(e]
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390

Taille

140
140
160
160
160
160
160
160
160
160
160
160
180
180
180
180
180
180
180
180
180
180
200
200
200
200
200
200
200
200
200
200
220
220
220
220
220
220
220
220
220
240
240
240
240
240
240
240
240
240
260
260
260
260
260
260
260
260
280
280
280
280
280
280
280
300
300
300
300
300
300
300

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,700
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
30,000
30,160
30,500
30,960
31,000
31,500
31,750

inch

5/8

41/64

21/32

43/64

11/16

45/64

23/32

47/64

3/4

49/64

25/32

51/64

13/16

53/64

27/32

55/64

7/8

57/64

29/32
59/64

15/16

61/64

31/32
63/64

11/32

13/64

138/32

17/64

156/32

13/16

17/32

11/4

14
mm
2,500
2,600
2,600
2,600
2,700
2,700
2,700
2,700
2,800
2,800
2,800
2,900
2,900
2,900
3,000
3,000
3,000
3,100
3,100
3,100
3,100
3,200
3,200
3,200
3,300
3,300
3,400
3,400
3,400
3,400
3,400
3,500
3,500
3,600
3,600
3,600
3,700
3,700
3,700
3,800
3,800
3,800
3,800
3,900
3,900
3,900
4,000
4,100
4,100
4,100
4,100
4,200
4,200
4,200
4,300
4,400
4,400
4,400
4,500
4,500
4,500
4,600
4,600
4,700
4,700
4,800
4,800
4,900
4,900
4,900
5,000
5,100

b
mm
6,000
6,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
14,000
14,000
14,000
14,000
14,000
14,000
14,000

h
mm
9,400
9,400
10,600
10,600
10,600
10,600
10,600
10,600
10,600
10,600
10,600
10,600
12,100
12,100
12,100
12,100
12,100
12,100
12,100
12,100
12,100
12,100
13,300
13,300
13,300
13,300
13,300
13,300
13,300
13,300
13,300
13,300
14,800
14,800
14,800
14,800
14,800
14,800
14,800
14,800
14,800
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
19,400
19,400
19,400
19,400
19,400
19,400
19,400
19,400
20,100
20,100
20,100
20,100
20,100
20,100
20,100
21,700
21,700
21,700
21,700
21,700
21,700
21,700

N° de code

15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,700
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
30,000
30,160
30,500
30,960
31,000
31,500
31,750



v
HARTNER

Plaquettes interchangeables Multiplex HPC

320 32,000 5,100 15,000 22,400 32,000
320 32,500 5,200 15,000 22,400 32,500
320 32,540 19/32 5,200 15,000 22,400 32,540

320 34,000 5,400 15,000 22,400 34,000
320 34,130 111/32 5,400 15,000 22,400 34,130

320 35,720 113/32 5,700 15,000 22,400 35,720
360 36,000 5,700 16,000 23,200 36,000

360 37,500 6,000 16,000 23,200 37,500
360 38,000 6,000 16,000 23,200 38,000

360 40,000 6,400 16,000 23,200 40,000
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Plaquettes interchangeables Multiplex HPC
N° d’article 86722
‘ - M - N S H
e~ w s v @

Amin. de I’'dme > @ 11,000 e affitage en pente ¢ forme de I'aréte de coupe principale, rectiligne, (obtenue par correction) e Vis de
blocage n°86843 incluse

aciers de construction et de cémentation e aciers de décolletage, aciers d’amélioration e aciers alliés jusqu’a 1200 N/mm?

HPC

h

—- : -

- Eey -°

=

l4
Taille di 14 b h N° de code
mm inch mm mm mm

110 11,000 2,100 4,500 7,500 11,000
110 11,200 2,100 4,500 7,500 11,200
115 11,500 2,100 4,500 7,500 11,500
115 11,510 29/64 2,100 4,500 7,500 11,510
115 11,700 2,200 4,500 7,500 11,700
115 11,800 2,200 4,500 7,500 11,800
115 11,910 15/32 2,200 4,500 7,500 11,910
120 12,000 2,200 5,000 7,700 12,000
120 12,100 2,300 5,000 7,700 12,100
120 12,200 2,300 5,000 7,700 12,200
120 12,300 31/64 2,300 5,000 7,700 12,300
125 12,500 2,300 5,000 7,700 12,500
125 12,600 2,300 5,000 7,700 12,600
125 12,700 1/2 2,400 5,000 7,700 12,700
125 12,800 2,400 5,000 7,700 12,800
125 12,900 2,400 5,000 7,700 12,900
130 13,000 2,400 5,500 8,500 13,000
130 13,100 33/64 2,400 5,500 8,500 13,100
130 13,490 17/32 2,500 5,500 8,500 13,490
135 13,500 2,500 5,500 8,500 13,500
135 13,600 2,500 5,500 8,500 13,600
135 13,700 2,500 5,500 8,500 13,700
135 13,800 2,600 5,500 8,500 13,800
135 13,890 35/64 2,600 5,500 8,500 13,890
140 14,000 2,600 6,000 9,600 14,000
140 14,100 2,600 6,000 9,600 14,100
140 14,290 9/16 2,700 6,000 9,600 14,290
140 14,400 2,700 6,000 9,600 14,400
145 14,500 2,700 6,000 9,600 14,500
145 14,600 2,700 6,000 9,600 14,600
145 14,680 37/64 2,700 6,000 9,600 14,680
145 14,700 2,700 6,000 9,600 14,700
145 14,800 2,700 6,000 9,600 14,800
150 15,000 2,800 6,000 9,800 15,000
150 15,080 19/32 2,800 6,000 9,800 15,080
150 15,100 2,800 6,000 9,800 15,100
150 15,200 2,800 6,000 9,800 15,200
150 15,300 2,800 6,000 9,800 15,300
150 15,480 39/64 2,900 6,000 9,800 15,480
155 15,500 2,900 6,000 9,800 15,500
155 15,600 2,900 6,000 9,800 15,600
155 15,700 2,900 6,000 9,800 15,700
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Taille

155
155
160
160
165
165
170
170
170
175
175
175
180
180
185
185
190
190
190
190
195
195
195
200
200
205
205
210
210
210
210
215
215
220
220
225
225
230
230
230
235
235
240
240
240
245
245
250
250
255
255
255
255
260
260
265
265
270
275
275
275
280
280
285
285
290
290
295
295
300
300
305

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,250
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
25,810
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,770
30,000
30,160
30,500

inch

5/8

41/64

21/32

43/64

11/16

45/64

23/32

47/64

3/4

49/64

25/32

51/64

13/16

53/64

27/32

55/64

7/8

57/64

29/32
59/64

15/16

61/64

31/32
63/64

11/32

13/64

13/32

17/64

156/32

111/64

13/16

14
mm
2,900
2,900
3,000
3,000
3,100
3,100
3,100
3,200
3,200
3,200
3,300
3,300
3,300
3,400
3,400
3,400
3,500
3,500
3,600
3,600
3,600
3,600
3,700
3,700
3,700
3,800
3,800
3,900
3,900
3,900
3,900
4,000
4,000
4,100
4,100
4,100
4,200
4,200
4,200
4,300
4,300
4,400
4,400
4,400
4,500
4,500
4,500
4,600
4,700
4,700
4,700
4,700
4,700
4,800
4,800
4,900
4,900
5,000
5,100
5,100
5,100
5,100
5,200
5,200
5,300
5,300
5,400
5,400
5,500
5,500
5,500
5,600

b
mm
6,000
6,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
14,000
14,000
14,000

h
mm
9,800
9,800
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,700
20,700
20,700
20,700
20,700
20,700
20,700
20,700
22,300
22,300
22,300

N° de code

15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,250
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
25,810
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,770
30,000
30,160
30,500
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394

Taille

305
310
315
315
320
320
320
320
330
330
330
340
340
340
340
350
350
350
360
360
360
370
370
370
380
380
380
390
390
400

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
30,960
31,000
31,500
31,750
32,000
32,500
32,540
32,940
33,000
33,340
33,500
34,000
34,130
34,500
34,930
35,000
35,500
35,720
36,000
36,500
36,510
37,000
37,310
37,500
38,000
38,100
38,500
39,000
39,500
40,000

inch
17/32

11/4

19/32

119/64

15/16

111/32

113/32

17/16

115/32

11/2
133/64

14
mm
5,700
5,700
5,800
5,800
5,900
6,000
6,000
6,000
6,100
6,100
6,100
6,200
6,300
6,300
6,400
6,400
6,500
6,600
6,600
6,700
6,700
6,800
6,800
6,900
7,000
7,000
7,100
7,100
7,200
7,300

mm
14,000
14,000
14,000
14,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000

mm
22,300
22,300
22,300
22,300
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900

N° de code

30,960
31,000
31,500
31,750
32,000
32,500
32,540
32,940
33,000
33,340
33,500
34,000
34,130
34,500
34,930
35,000
35,500
35,720
36,000
36,500
36,510
37,000
37,310
37,500
38,000
38,100
38,500
39,000
39,500
40,000



v
HARTNER

Plaquettes interchangeables Multiplex HPC

N° d’article 86723

HPC

il g | | )

Amin. de I’'dme > @ 11,000 e affitage en pente ¢ forme de I'aréte de coupe principale, rectiligne, (obtenue par correction) e Vis de
blocage n°86843 incluse

fontes vermiculaires GGV e fontes grises, fontes malléables, fontes a graphite sphéroidal

h

—- : -

- Eey -°

=

l4
Taille di 14 b h N° de code
mm inch mm mm mm

110 11,000 2,700 4,500 7,500 11,000
110 11,200 2,700 4,500 7,500 11,200
115 11,500 2,800 4,500 7,500 11,500
115 11,510 29/64 2,800 4,500 7,500 11,510
115 11,700 2,800 4,500 7,500 11,700
115 11,800 2,800 4,500 7,500 11,800
115 11,910 15/32 2,800 4,500 7,500 11,910
120 12,000 2,900 5,000 7,700 12,000
120 12,100 2,900 5,000 7,700 12,100
120 12,200 2,900 5,000 7,700 12,200
120 12,300 31/64 2,900 5,000 7,700 12,300
125 12,500 3,100 5,000 7,700 12,500
125 12,600 3,100 5,000 7,700 12,600
125 12,700 1/2 3,100 5,000 7,700 12,700
125 12,800 3,100 5,000 7,700 12,800
125 12,900 3,100 5,000 7,700 12,900
130 13,000 3,200 5,500 8,500 13,000
130 13,100 33/64 3,200 5,500 8,500 13,100
130 13,490 17/32 3,200 5,500 8,500 13,490
135 13,500 3,300 5,500 8,500 13,500
135 13,600 3,300 5,500 8,500 13,600
135 13,700 3,300 5,500 8,500 13,700
135 13,800 3,300 5,500 8,500 13,800
135 13,890 35/64 3,300 5,500 8,500 13,890
140 14,000 3,400 6,000 9,600 14,000
140 14,100 3,400 6,000 9,600 14,100
140 14,290 9/16 3,400 6,000 9,600 14,290
140 14,400 3,400 6,000 9,600 14,400
145 14,500 3,600 6,000 9,600 14,500
145 14,600 3,600 6,000 9,600 14,600
145 14,680 37/64 3,600 6,000 9,600 14,680
145 14,700 3,600 6,000 9,600 14,700
145 14,800 3,600 6,000 9,600 14,800
150 15,000 3,700 6,000 9,800 15,000
150 15,080 19/32 3,700 6,000 9,800 15,080
150 15,100 3,700 6,000 9,800 15,100
150 15,200 3,700 6,000 9,800 15,200
150 15,300 3,700 6,000 9,800 15,300
150 15,480 39/64 3,700 6,000 9,800 15,480
155 15,500 3,800 6,000 9,800 15,500
155 15,600 3,800 6,000 9,800 15,600
155 15,700 3,800 6,000 9,800 15,700

EwRNs s
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Taille

155
155
160
160
165
165
170
170
170
175
175
175
180
180
185
185
190
190
190
190
195
195
195
200
200
205
205
210
210
210
210
215
215
220
220
225
225
230
230
230
235
235
240
240
240
245
245
250
250
255
255
255
255
260
260
265
265
270
275
275
275
280
280
285
285
290
290
295
295
300
300
305

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,250
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
25,810
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,770
30,000
30,160
30,500

inch

5/8

41/64

21/32

43/64

11/16

45/64

23/32

47/64

3/4

49/64

25/32

51/64

13/16

53/64

27/32

55/64

7/8

57/64

29/32
59/64

15/16

61/64

31/32
63/64

11/32

13/64

13/32

17/64

156/32

111/64

13/16

14
mm
3,800
3,800
3,900
3,900
4,100
4,100
4,200
4,200
4,200
4,300
4,300
4,300
4,400
4,400
4,500
4,500
4,700
4,700
4,700
4,700
4,800
4,800
4,800
4,900
4,900
5,100
5,100
5,200
5,200
5,200
5,200
5,300
5,300
5,400
5,400
5,600
5,600
5,700
5,700
5,700
5,800
5,800
6,000
6,000
6,000
6,100
6,100
6,200
6,200
6,300
6,300
6,300
6,300
6,400
6,400
6,500
6,500
6,600
6,700
6,700
6,700
6,800
6,800
6,900
6,900
7,100
7,100
7,200
7,200
7,300
7,300
7,400

b
mm
6,000
6,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
14,000
14,000
14,000

h
mm
9,800
9,800
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,700
20,700
20,700
20,700
20,700
20,700
20,700
20,700
22,300
22,300
22,300

N° de code

15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,250
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
25,810
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,770
30,000
30,160
30,500



Taille

305
310
315
315
320
320
320
320
330
330
330
340
340
340
340
350
350
350
360
360
360
370
370
370
380
380
380
390
390
400

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
30,960
31,000
31,500
31,750
32,000
32,500
32,540
32,940
33,000
33,340
33,500
34,000
34,130
34,500
34,930
35,000
35,500
35,720
36,000
36,500
36,510
37,000
37,310
37,500
38,000
38,100
38,500
39,000
39,500
40,000

inch
17/32

11/4

19/32

119/64

15/16

111/32

113/32

17/16

115/32

11/2
133/64

14
mm
7,400
7,500
7,600
7,600
7,700
7,800
7,800
7,800
7,900
7,900
8,100
8,200
8,200
8,400
8,400
8,500
8,600
8,600
8,700
8,800
8,800
9,000
9,000
9,100
9,200
9,200
9,400
9,500
9,700
9,700

mm
14,000
14,000
14,000
14,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000

mm
22,300
22,300
22,300
22,300
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900

N° de code

30,960
31,000
31,500
31,750
32,000
32,500
32,540
32,940
33,000
33,340
33,500
34,000
34,130
34,500
34,930
35,000
35,500
35,720
36,000
36,500
36,510
37,000
37,310
37,500
38,000
38,100
38,500
39,000
39,500
40,000

397
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HARTNER

Plaquettes interchangeables Multiplex HPC

N° d’article 86724

1

.Q HPC WN%

v @)

B s
[ )

Amin. de I’'dme > @ 11,000 e affitage a dépouille conique ¢ Vis de blocage n°86843 incluse ® forme concave de |'aréte de coupe

principale

aluminium et alliages d’aluminium e métaux non ferreux

d4

\\\
- e
T
Taille d1
mm
110 11,000
110 11,200
115 11,500
115 11,510
115 11,700
115 11,800
115 11,910
120 12,000
120 12,100
120 12,200
120 12,300
125 12,500
125 12,600
125 12,700
125 12,800
125 12,900
130 13,000
130 13,100
130 13,490
135 13,500
135 13,600
135 13,700
135 13,800
135 13,890
140 14,000
140 14,100
140 14,290
140 14,400
145 14,500
145 14,600
145 14,680
145 14,700
145 14,800
150 15,000
150 15,080
150 15,100
150 15,200
150 15,300
150 15,480
155 15,500
155 15,600
155 15,700

398

inch

29/64

15/32

31/64

1/2

33/64
17/32

35/64

9/16

37/64

19/32

39/64

mm
2,100
2,100
2,100
2,100
2,200
2,200
2,200
2,200
2,300
2,300
2,300
2,300
2,300
2,400
2,400
2,400
2,400
2,400
2,500
2,500
2,500
2,500
2,600
2,600
2,600
2,600
2,700
2,700
2,700
2,700
2,700
2,700
2,700
2,800
2,800
2,800
2,800
2,800
2,900
2,900
2,900
2,900

mm
4,500
4,500
4,500
4,500
4,500
4,500
4,500
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,500
5,500
5,500
5,500
5,500
5,500
5,500
5,500
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000

h N° de code
mm
7,500 11,000
7,500 11,200
7,500 11,500
7,500 11,510
7,500 11,700
7,500 11,800
7,500 11,910
7,700 12,000
7,700 12,100
7,700 12,200
7,700 12,300
7,700 12,500
7,700 12,600
7,700 12,700
7,700 12,800
7,700 12,900
8,500 13,000
8,500 13,100
8,500 13,490
8,500 13,500
8,500 13,600
8,500 13,700
8,500 13,800
8,500 13,890
9,600 14,000
9,600 14,100
9,600 14,290
9,600 14,400
9,600 14,500
9,600 14,600
9,600 14,680
9,600 14,700
9,600 14,800
9,800 15,000
9,800 15,080
9,800 15,100
9,800 15,200
9,800 15,300
9,800 15,480
9,800 15,500
9,800 15,600
9,800 15,700



Taille

155
155
160
160
165
165
170
170
170
175
175
175
180
180
185
185
190
190
190
190
195
195
195
200
200
205
205
210
210
210
210
215
215
220
220
225
225
230
230
230
235
235
240
240
240
245
245
250
250
255
255
255
255
260
260
265
265
270
275
275
275
280
280
285
285
290
290
295
295
300
300
305

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,250
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
25,810
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,770
30,000
30,160
30,500

inch

5/8

41/64

21/32

43/64

11/16

45/64

23/32

47/64

3/4

49/64

25/32

51/64

13/16

53/64

27/32

55/64

7/8

57/64

29/32
59/64

15/16

61/64

31/32
63/64

11/32

13/64

13/32

17/64

156/32

111/64

13/16

14
mm
2,900
2,900
3,000
3,000
3,100
3,100
3,100
3,200
3,200
3,200
3,300
3,300
3,300
3,400
3,400
3,400
3,500
3,500
3,600
3,600
3,600
3,600
3,700
3,700
3,700
3,800
3,800
3,900
3,900
3,900
3,900
4,000
4,000
4,100
4,100
4,100
4,200
4,200
4,200
4,300
4,300
4,400
4,400
4,400
4,500
4,500
4,500
4,600
4,700
4,700
4,700
4,700
4,700
4,800
4,800
4,900
4,900
5,000
5,100
5,100
5,100
5,100
5,200
5,200
5,300
5,300
5,400
5,400
5,500
5,500
5,500
5,600

b
mm
6,000
6,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
14,000
14,000
14,000

h
mm
9,800
9,800
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,700
20,700
20,700
20,700
20,700
20,700
20,700
20,700
22,300
22,300
22,300

N° de code

15,800
15,870
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,250
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
25,810
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,770
30,000
30,160
30,500

399



400

Taille

305
310
315
315
320
320
320
320
330
330
330
340
340
340
340
350
350
350
360
360
360
370
370
370
380
380
380
390
390
400

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
30,960
31,000
31,500
31,750
32,000
32,500
32,540
32,940
33,000
33,340
33,500
34,000
34,130
34,500
34,930
35,000
35,500
35,720
36,000
36,500
36,510
37,000
37,310
37,500
38,000
38,100
38,500
39,000
39,500
40,000

inch
17/32

11/4

19/32

119/64

15/16

111/32

113/32

17/16

115/32

11/2
133/64

14
mm
5,700
5,700
5,800
5,800
5,900
6,000
6,000
6,000
6,100
6,100
6,100
6,200
6,300
6,300
6,400
6,400
6,500
6,600
6,600
6,700
6,700
6,800
6,800
6,900
7,000
7,000
7,100
7,100
7,200
7,300

mm
14,000
14,000
14,000
14,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000
16,000

mm
22,300
22,300
22,300
22,300
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,100
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900
23,900

N° de code

30,960
31,000
31,500
31,750
32,000
32,500
32,540
32,940
33,000
33,340
33,500
34,000
34,130
34,500
34,930
35,000
35,500
35,720
36,000
36,500
36,510
37,000
37,310
37,500
38,000
38,100
38,500
39,000
39,500
40,000
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HARTNER

Plaquettes interchangeables Multiplex HPC

N° d’article 86725

HPC

&
G

WN 140°

)

v @)

S
(0] [ ] o

Amin. de I’'dme > @ 11,000 e afflitage a dépouille conique ¢ forme de I'aréte de coupe principale, rectiligne, (obtenue par correction) e Vis

de blocage n°86843 incluse
aciers inoxydables

d4

h

—- : -

- e

T

Taille d1
mm

110 11,000
110 11,200
115 11,500
115 11,510
115 11,700
115 11,800
115 11,910
120 12,000
120 12,100
120 12,200
120 12,300
125 12,500
125 12,600
125 12,700
125 12,800
125 12,900
130 13,000
130 13,100
130 13,490
135 13,500
135 13,600
135 13,700
135 13,800
135 13,890
140 14,000
140 14,100
140 14,290
140 14,400
145 14,500
145 14,600
145 14,700
145 14,800
150 15,000
150 15,080
150 15,100
150 15,200
150 15,300
155 15,500
155 15,600
155 15,700
155 15,800
155 15,870

inch

29/64

15/32

31/64

1/2

33/64

17/32

35/64

9/16

19/32

5/8

mm
2,100
2,100
2,100
2,100
2,200
2,200
2,200
2,200
2,300
2,300
2,300
2,300
2,300
2,400
2,400
2,400
2,400
2,400
2,500
2,500
2,500
2,500
2,600
2,600
2,600
2,600
2,700
2,700
2,700
2,700
2,700
2,700
2,800
2,800
2,800
2,800
2,800
2,900
2,900
2,900
2,900
2,900

mm
4,500
4,500
4,500
4,500
4,500
4,500
4,500
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,500
5,500
5,500
5,500
5,500
5,500
5,500
5,500
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000
6,000

h N° de code
mm
7,500 11,000
7,500 11,200
7,500 11,500
7,500 11,510
7,500 11,700
7,500 11,800
7,500 11,910
7,700 12,000
7,700 12,100
7,700 12,200
7,700 12,300
7,700 12,500
7,700 12,600
7,700 12,700
7,700 12,800
7,700 12,900
8,500 13,000
8,500 13,100
8,500 13,490
8,500 13,500
8,500 13,600
8,500 13,700
8,500 13,800
8,500 13,890
9,600 14,000
9,600 14,100
9,600 14,290
9,600 14,400
9,600 14,500
9,600 14,600
9,600 14,700
9,600 14,800
9,800 15,000
9,800 15,080
9,800 15,100
9,800 15,200
9,800 15,300
9,800 15,500
9,800 15,600
9,800 15,700
9,800 15,800
9,800 15,870

H

(e]

401



402

Taille

160
160
165
165
170
170
170
175
175
175
180
180
185
185
190
190
190
195
195
195
200
200
205
205
210
210
210
210
215
215
220
220
225
225
230
230
230
235
235
240
240
240
245
245
250
250
255
255
255
260
260
265
265
270
275
275
275
280
280
285
285
290
290
295
295
295
300
300
305
305
310
315

v
HARTNER

Plaquettes interchangeables Multiplex HPC

di
mm
16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,600
29,770
30,000
30,160
30,500
30,960
31,000
31,500

inch

41/64

21/32

43/64

11/16

45/64

28/32

47/64

3/4

49/64

25/32

51/64

13/16

53/64

27/32

55/64

7/8

57/64

29/32
59/64

15/16

61/64

31/32
63/64

11/32

13/64

13/32

17/64

15/32

111/64

13/16

17/32

14
mm
3,000
3,000
3,100
3,100
3,100
3,200
3,200
3,200
3,300
3,300
3,300
3,400
3,400
3,400
3,500
3,500
3,600
3,600
3,600
3,700
3,700
3,700
3,800
3,800
3,900
3,900
3,900
3,900
4,000
4,000
4,100
4,100
4,100
4,200
4,200
4,200
4,300
4,300
4,400
4,400
4,400
4,500
4,500
4,500
4,600
4,700
4,700
4,700
4,700
4,800
4,800
4,900
4,900
5,000
5,100
5,100
5,100
5,100
5,200
5,200
5,300
5,300
5,400
5,400
5,400
5,500
5,500
5,500
5,600
5,700
5,700
5,800

b
mm
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
7,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
12,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
13,000
14,000
14,000
14,000
14,000
14,000
14,000

h
mm
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
12,600
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
13,900
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,300
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
15,800
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,700
20,700
20,700
20,700
20,700
20,700
20,700
20,700
20,700
22,300
22,300
22,300
22,300
22,300
22,300

N° de code

16,000
16,270
16,500
16,670
17,000
17,070
17,460
17,500
17,600
17,860
18,000
18,260
18,500
18,650
19,000
19,050
19,450
19,500
19,600
19,840
20,000
20,240
20,500
20,640
21,000
21,030
21,100
21,430
21,500
21,830
22,000
22,220
22,500
22,620
23,000
23,020
23,420
23,500
23,810
24,000
24,100
24,210
24,500
24,610
25,000
25,400
25,500
25,670
25,700
26,000
26,190
26,500
26,590
27,000
27,500
27,700
27,780
28,000
28,180
28,500
28,580
29,000
29,370
29,500
29,600
29,770
30,000
30,160
30,500
30,960
31,000
31,500



v
HARTNER

Plaquettes interchangeables Multiplex HPC

315 31,750 11/4 5,800 14,000 22,300 31,750
320 32,000 5,900 15,000 23,100 32,000
320 32,500 6,000 15,000 23,100 32,500

330 33,340 15/16 6,100 15,000 23,100 33,340
330 33,500 6,100 15,000 23,100 33,500

350 35,000 6,400 15,000 23,100 35,000
350 35,500 6,500 15,000 23,100 35,500
113/32

370 37,000 6,800 16,000 23,900 37,000
370 37,310 115/32 6,800 16,000 23,900 37,310

390 39,000 7,100 16,000 23,900 39,000
390 39,500 7,200 16,000 23,900 39,500

40

w
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Plaqu.de lam./chanfr. Multiplex HPC

0w N

fontes grises, fontes malléables, fontes a graphite sphéroidal

CPGWO050202FN-K 110-140 52,020
CPGWO050204FN-K 110-140 52,040
CPGWO060202FN-K 160-180 62,020

H s

O [l | ®

aluminium et alliages d’aluminium e métaux non ferreux

CPGT050202FR-AL 110-140 52,020
CPGT050204FR-AL 110-140 52,040
CPGT060202FR-AL 160-180 62,020
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Plaqu.de lam./chanfr. Multiplex HPC

M
o o

CHTIG

acier, fonte aciérée (alliée / non alliée)

CPGT050202FR-P 110-140 52,020
CPGT050204FR-P 110-140 52,040
CPGT060202FR-P 160-180 62,020
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Vis de fixation p.support Multiplex HPC 1,5-10xD

Nedarticlesesas
=
o

Cf. rubrique «Multiplex HPC - Technologie et avatnatges» pour les correspondances

] o
o ©| Torx
l4

M 2,2 9,500 T7 2,200 M6 28,500 T25 6,001
M2,2 10,500 T7 2,201 M6 32,500 T25 6,002
M 2,5 11,400 T8 2,500

M4 16,000 T15 4,000
M 4,5 18,000 T15 4,500

M5 19,750 T20 5,000
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Clés dynamométriques

Attachement hexagonal
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Embouts pour vis Torx

D'|

1/4 hexagonal T7 25,000 7,000
1/4 hexagonal T8 25,000 8,000
1/4 hexagonal T9 25,000 9,000

1/4 hexagonal T25 25,000 25,001
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Vis de fixation p.support de lam./chanfr.Multiplex HPC

Ndarticlesesss
—

i

Cf. rubrique «Multiplex HPC - Technologie et avatnatges» pour les correspondances

Torx
o 1788
h
M 2,0X5,50 5,500 T6 2,000
M 2,0X5,30 5,300 T7 2,500
M 4 X9,50 9,500 T15 4,006
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Multiplex - Le canal d‘alimentation

Tous les corps multiplex ont I’'arrosage central qui assure I’'acheminement du lubrifiant directement sur I’aréte de coupe pour
des applications aussi bien verticales que horizontales et améliore la durée de vie. En outre, le refroidissement interne assure
I’évacuation optimale des copeaux hors du trou.

Le type d’alimentation du lubrifiant dépend de I'exécution de la queue :

Alimentation du lubrifiant par la partie arriére de la queue 7
Pour outil statique et rotatif : ///////////////%
Alimentation par canal central dans le corps. ‘
Pour attachement cylindrique et trou de diamétre 10 a 102mm.
Réf. produit : 86612, 86622, 86624, 86730, 86740, 86750

et porte-outils extra long

Alimentation par canal latéral a ’extérieur du mandrin

Pour outil rotatif :

Alimentation du lubrifiant radiale par le mandrin.

Pour attachement cylindrique et trou de diametre 10 a 102mm.
Code article : 86612/86622/86624/86730/86740/86750

et porte-outils extra long

Mandrin avec systeme de refroidissement SK40/50 et cone morse MK4/5/6 sur cyl.

Alimentation du lubrifiant par I’attache

Pour outil statique et rotatif :

Alimentation axiale par le corps.

Pour attachement céne morse et trou de diametre 10 a 25mm.
Code article : 86630/86650

Alimentation par canal latéral sur cone morse

Pour outil rotatif :

Alimentation radiale par le coprs.

Pour attachement cone morse et trou de diametre 10 a 25mm.
Porte-outils sur demande

Alimentation latérale du lubrifiant par ’assise du collier

Pour outil rotatif :

Alimentation du lubrifiant dierecte par un raccord fileté R1/4 et R1/2.
Pour attachement céne morse avec siege pour lubrifiant et trou de
diamétre 25 a 102mm.

Code article : 86670/86680 et porte-outils extra long

Alimentation latérale du lubrifiant par I’assise du collier

Pour outil rotatif :

Alimentation du lubrifiant radiale un adducteur. Pour attachement
cone morse avec adducteur de lubrifiant trou de diameétre 25.
Code article : 86670/86680 et porte-outils extra long
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Multiplex - Les astuces

Pré percage de trou:

Comme le systeme multiplex est guidé par son aréte
transversale de coupe, il n’est pas congu pour I'agrandissement
d’avant trou ou pour le percage de trou de fonderie. Cependant
il peut étre nécessaire d’adapter les conditions de coupe.

Coupe interrompue :
Le systeme multiplex n’est pas congu pour les coupes inter-
rompues (ex traversé d’un trou du diamétre du foret)

Centrage :
Les plaquettes de multiplex sont fines. Cependant le centrage
n’est nécessaire seulement pour les percages profonds. Si le
centrage est nécessaire pour des raisons techniques, I’angle de
pointe du centrage doit étre le méme que celui la plaquette.
Les angles sont les suivants : d = 24,5mm = 135°

d =66,0mm = 132°

d = 66,0mm = 140°
Peut étre appliqué aussi pour les pergcages courts (3XD)

Déviation du percage :

La déviation du pergage peut étre due a différents paramétres.
La valeur approximative tolérée par la norme sur 7xD est de
0,1-016mm. Pour une tolérance inférieure nous devrons avoir un
type de corps plus rigide.

Pression d’arrosage :
La lubrification est trés importante pour I’évacuation des

copeaux. Elle peut étre obtenue a une pression d’environ 5 bars.

Plus il y a de lubrifiant mieux c’est. Que I’on utilise un collier
ou un mandrin pour amener le lubrifiant, le systéme multiplex
peut étre utilisé sur tout type de machine méme les anciennes
machines avec des systémes de lubrification extérieure. Nos
techniciens trouveront une solution a votre application.

Forte usure de I’'aréte de coupe :

Si chaleur altere les arétes de coupe, la vitesse de coupe est
trop élevée, elle doit étre réduite. Mesurer le diametre de la
partie nette de la plaquette, recalculer la vitesse decoupe
selon ce nouveau diametre. Saisir dans la machine la vitesse
de coupe égale a la valeur trouvée moins 10%.
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Multiplex - Lubrification
-

Une lubrification précise permet d’extrémes performances. Une pression insuffisante ou un faible débit peut entrainer de
mauvais états de surface ou des casses d’outils. Si possible, la taille des particules dans le liquide de refroidissement ne doit
pas excéder 50 pm.

Pour I'utilisation du multiplex avec plaquette HSS ou Carbure nous recommandons le pergage avec émulsion a 5%.

La pression et le débit sont plus importants que la composition de I’émultion.

10 20 30 40 50 60 70 80 90

Machine et Piéce a usiner
]

Pour travailler avec des plaquettes carbure il est nécessaire d’avoir une machine, une broche, un systéeme d’attache et un outil
trés rigides. Une rigidité insuffisante entraine des vibrations et use les arétes du foret lors de I’évacuation des copeaux ce qui
diminue la durée de vie d’outil et ou casse la plaquette.

20 40 60 80 100 120 140 160 180 200 210
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Multiplex — Nous propospons des solutions spécifiques sur demande

(VOUS POUVEZ REMPLIR LES DONNEES SUIVANTES)

Attachement CM
alimentation du lub. axiale ou radiale queue CM DIN 228 L1

L3

Attachement CM alimentation latérale du lubrifiant par I’assise du collier N° d’art. 86690

queue CM DIN 228 amenée latérale
avec adaptateur
. e W oA _
sans adaptateur == %;'J """ 1S e
adaptateur
“suiv. DIN 1806
L3

Attachement cylindrique

k-
(3] ' -
e J =)

L3

Remplissez les données suivantes

Diameétre du trou

(dia. max du trou 140 mMm) .....ccccevceerencnne Matiére a USINer .......cccuceervrrmrnssnsrssnnnnnnns

Profondeur de percage L1 .......cceeeveernnen Pression du lubrifiant ..........ccceccnieninnnnee

Quantité

Longueur taillée .......ococoererereererereeesenane (min. 2 par commande) ...

Longueur totale Adaptateur

(jusqu’a 1000 MM) ...ceememrmrmrrrrrre s (Si CONE MOISE) cuervrrrieieirisisisssssssssssssnnnnnnes

attachement cylindrique
(si queue weldon) ......ccceeeereeecrcmcrrrerrsnneens

Pour information contacter le département technique.
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Pour les longueurs spéciales, complétez les informations suivantes

Foret étagé
pour réalisation angle 90°

Foret étagé
pour réalisation angle 180°

Foret étagé a la carte

Remplissez également les informations suivantes.

cochez la case

FOrme du trouU ....cccccveecsesssessssnssssssssnssssnsns correspondante ANgle WO ... nsms s e
[0TE:133T-Y17-% 0 3 Matiére a usiner .......cccvevrscsesssssnnnens
Diameétre D2 ......cccoceerrismmnssmsnssnsssssansnnnes
Longueur L1 .....ccccoiimmmmismmmnnmsnmsssssmsssenns
Longueur L2 .....ccccccemmmmmmmmmmmmmmmmmmmmnmsmsmmmnns

Vous pouvez fournir un schéma avec toutes les mesures nécessaires.
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Multiplex - Géométries spéciales

o

Plaquette de moulage d’aprés le schéma du client Plaquette NC (carbure ou HSS-E/HSS-E-PM) a 90° ou 120°
(carbure ou HSS-E/HSS-E-PM), plaquette rayonnée. (Selon le diameétre I’'angle de 90° est distordu a la pointe)

—
Plaquette avec angles rayonnés (carbure ou Plaquette étagée (carbure ou HSS-E/HSS-E-PM)
HSS-E/HSS-E-PM).

ﬁ
Géométrie (carbure) pour application aluminium, Plaquette* pour trou borgne (HSS-E ou carbure)
non ferreux et plastique. avec pointe

@ = 2x Plattenstarke

Géométrie (carbure) pour usinage de laiton et matiére Plaquette* pour trou borgne (HSS-E ou HSS-E-PM )
similaire. sans point de centre

* Avec les trous borgnes et les plaquettes de moulages,
veuillez observer :
; e Utilisation seulement d’un porte-outil court
e | e trou est préalablement percé avec une plaquette
Multiplex normale (méme @ ous plus petit)

e Convient uniquement pour percage dans du plein

Pour fibre plastique (carbure). ¢ Si possible nous adresser un croquis du trou a réaliser

Ces géomeétries spéciales sont disponibles sur demande avec les différents revétements de notre programme.
Contactez-nous pour plus d’explication. Délai approximatif de 3 semaines.
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Multiplex HPC - Technologie et avantages

Avec le nouveau systéme de percage Multiplex HPC a plaquettes de coupe interchangeables, Hartner vous offre un
produit trés performant a prix inégalable. Pour les diamétres de percage entre 11,00 et 40,00 mm, les porte-outils et
plaquettes de coupe sont en mesure de vous convaincre avec tous les avantages suivants :

e Excellente durabilité de coupe

Gréce a la microscopie de I'état de surface de la finition

des arétes de coupe et a la spécificité des plaquettes de
coupe en fonction de leur application, les outils de percage
du systeme Multiplex HPC sont particulierement résistants a
I'usure. Les porte — outils du systeme de percage Multiplex
HPC sont aussi trés résistants a I'usure. Cela provient de

la nuance optimisée de l'acier utilisé, ensuite nickelé, et

de I'échelonnement de leurs tailles et diameétres par 0,5

mm, jusqu’a diametre 31,99 mm ou par 1,0 mm a partir de
diamétre 32,00 mm ce qui réduit l'usure au niveau du dos du
porte - outils.

e Optimisation de I'évacuation des copeaux

Gréce a la section bien dimensionnée des goujures des porte
— outils du systeme de percage Multiplex HPC, I'évacuation
des copeaux est garantie jusque dans les plus grandes
profondeurs de percage.

e Alimentation parfaite des lubrifiants et liquide de
refroidissement
Afin d’obtenir une lubrification parfaite et un refroidissement
optimal, la section des canaux d’adduction est maximale et
les canaux débouchent dans les goujures. Ainsi, I'efficience
de la lubrification et du refroidissement des arétes de coupe
est absolument garantie et favorise énormément I'évacuation
des copeaux.

Vis de serrage pour plaquette 1,5 - 10 x D 86843

R R

Pour les Torx Code- Pour les
dimensions No. dimensions
110/115 T7 2,200 220 - 235
120/125 T7 2,201 240 - 255
130/135 T8 2,500 260 - 295
140/145 T9 3,000 300 - 315
150/155 T9 3,001 320 - 350
160 - 175 T10 3,500 360 - 390
180 - 195 T15 4,000
200 - 215 T15 4,500

Torx

T20
T20
T20
T25
T25
T25

e Usinage de haute précision et rigidité accrue de
I'assise de la plaquette de coupe
La précision de la finition des assises des plaquettes de
coupe permet de réaliser, directement sur la machine et
cela, a l'aide d'une clé Torx conventionnelle, I'échange facile
des plaquettes. Grace a I'optimisation des matériaux de
construction des porte — outils du systéme de percage
Multiplex HPC, et cela par rapport aux systemes
traditionnels, il est possible de réaliser beaucoup plus de
changements de plaquettes avant d'étre obligé de changer le
porte — outils pour des raisons d’usure au niveau des assises
des plaquettes de coupe. Méme lorsqu’il s"agit d’'usinages
dans des conditions difficiles, sur faibles machines avec
tendances aux vibrations, les vis de serrage pourvues de
freins de vis, assurent le serrage puissant des plaquettes de
coupe sur leurs porte —outils.

e Porte - outils rigide

Non seulement I'échelonnement étroit de leurs tailles et
diametres, réduit I'usure mais, de par le meilleur guidage
de I'outil dans son pergage, il renforce aussi toute la
robustesse du systeme de percage Multiplex HPC. Il en
résulte une excellente durabilité de coupe avec un état de
surface d'usinage obtenu de meilleure qualité.

pour plaquette fraiseuse 86846

=

(?‘/Torx
IS T
I
h

@

Code- Pour les Torx Code-
No. dimensions No.
5,000 110 - 140 T6 2,000
5,001 160 - 280 T7 2,500
5,003 300 - 360 T15 4,006
6,000
6,001
6,002

Lors changement de la plaquette de coupe, nous vous recommandons aussi de changer la vis de serrage !
C’est pourquoi chaque porte — outils est livré avec une vis de serrage n° darticle 86843 et avec un tournevis n° d’article 86842.
Chacune des plaquettes de coupe interchangeables est aussi livrée avec une vis de serrage n° d’article 86843.

Valeurs préconisées du couple de serrage de la vis de serrage:

Diamétres 11,0-12,99 13,0-13,99 14,0- 15,99
Filetage M2,2 M2,5 M3
Taille Torx T7 T8 T9
Couple de serrage [Nm] 0,8 1,0 1,7

416

16,0-17,99 18,0-19,99 20,0-21,99 22,0-29,99 30,0 - 40,00
M3,5 M4 M4,5 M5 M6
T10 T15 T15 T20 T25
2,7 4,0 6,0 8,0 14,0
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Multiplex HPC - Outils spéciaux — Questionnaire

Personne a contacter

Nom / n° client si existant

Nouveau client  N° de commande

Adresse Ville / Code postal
| || |
Téléphone Fax
| || |
Date Signature

Quantité | | corps | plaguettes

Matiére a usiner

Opération

Goujure

Dimensions
Pour les forets a
goujures hélicoidales
et droites

Forme de queue

Arrosage

Revétement des
plaquettes

P>

\4
S

vV YV
J E

[ ] [ ] [ ] [ ] L[ LT

Vi il i

*joindre un schéma séparé

I:I droite

I:I semi-hélicoidale

I:I hélicoidale
h7 Ijl angle de pointe ou plaquette

interchageable

g

(0]

Q
=
I

1ere plaquette interchageable 2éme plaquette interchageable

* D

Q

N

1]
da

-

profondeur de percage,

1st angle de
chanfrein

]

2nd angle de chanfrein

profondeur de percage,

[ ]

longueur de queue

longueur de goujure

longueur totale

]

I:I HSK, forme

taille

[ ]ne

!

nano
FIRE

TiAIN
SuperA

[ Jman [ Jmion [ ]Tin [ ] bright

|:| SK, taile

AITIN
nano
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Precision Cutting Tools

CARACTERISTIQUES
TECHNIQUES

Dimensions, définitions, conseils d’utilisation

Caractéristiques
techniques
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Nomenclature

Dimensions, Désignations
-

Désignation Page
|

Longueurs des forets hélicoidaux & queue céne morse 421

Longueurs des forets hélicoidaux a queue cylindrique 422

Matiéres de coupe pour les outils Hartner 423

Dimensions des queues cylindriques en CW extrait de la Norme DIN 6535 432
Dimensions des queues c.m. avec tenon d’éjection selon DIN 228 forme B 433
Diametres des pergages avant le taraudage par enlevement de copeaux 434

Définitions pour forets hélicoidaux selon DIN ISO 5419 440
Affltages 441
Angles de dépouille/débourrages 442

Conseils d'utilisation pour les forets hélicoidaux < 10 x D 456
Conseils d'utilisation pour les forets a trou d’huile < 10 x D und > 10 x D 459
Conseils d'utilisation pour les forets hélicoidaux > 10 x D 460

Conseils d'utilisation pour les forets TS<7 xD,<10xDet<12xD 470
Conseils d'utilisation pour les forets TS<15xD et TS100 T 472
Conseils d'utilisation pour les forets une lévre 474




forets hélicoidaux a queue cylindrique
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Longueurs des

DIN 339
Lon- Lon-
ueur  gueur
totale taillée
mm mm

DIN 340
Lon- Lon-
ueur  gueur
totale taillée
mm mm

DIN 1869
Lon- Lon-

ueur  gueur
totale taillée

mm mm

DIN 1869
Lon- Lon-

ueur  gueur
totale taillée

mm mm

DIN 1869
Lon- Lon-

ueur  gueur
totale taillée

mm mm

DIN 1897 DIN 338
Lon- Lon- Lon- Lon-
g mm ueur  gueur ueur  gueur
totale taillée totale taillée
de a mm mm mm mm
0,19 0,24 19 2,5
0,24 - 0,30 19 3

0,30 - 0,38

19 4

grandeur 1

grandeur 2

grandeur 3

0,60 -
0,67 -
0,75 -

0,67
0,75
0,85

22 4
23 4,5
24 5

26 8
28 9
30 10

36 18
39 20
42 22

38 18
42 21
46 25

1,18 -
1,32 -
1,50 -

1,32
1,50
1,70

30 8
32 9
34 10

38 16
40 18
43 20

52 30
55 33
58 35

65 41
70 45
76 50

2,36 -
2,65 -
3,00 -

2,65
3,00
3,35

43 14
46 16

57 30
61 33

74 47
79 51

95 62
100 66

140 95
150 100
155 105

190
200

130
135

4,75 -
5,30 -
6,00 -

5,30
6,00
6,70

62 26
66 28

86 52
93 57

108 74
116 80

132 87
139 91

195
205
215

135
140
150

245
260
275

170
180
190

315
330
350

210
225
235

9,50 - 10,60
10,60 - 11,80
11,80 - 13,20

89 43
95 47

133 87
142 94
151 101

162
173
184

116
125
134

184
195
205

121
128
134

265 185

340 235

430 295

16,00 - 17,00
17,00 - 18,00
18,00 — 19,00

22,40 - 23,60
23,60 - 25,00
25,00 - 26,50

31,50 - 33,50
33,50 - 35,50
35,50 - 37,50

119 60
123 62
127 64

146 72
151 75
156 78

180 90
186 93
193 96

184
191
198

125
130
135

218
226
234

159
165
171

235
241
247

154
158
162

275
282

180
185

4

N
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Longueurs des

forets hélicoidaux a queue cone morse

DIN 345 DIN 346 DIN 341 DIN 1870 DIN 1870
Lon- Lon- cone Lon- Lon- cone Lon- Lon- cone Lon- Lon- coéne Lon- Lon- cone
g mm gueur gueur Morse | gueur gueur Morse | gueur gueur Morse ueur gueur Morse | gueur gueur Morse
totale taillée totale taillée totale taillée totale taillée totale taillée
de a mm mm mm mm mm mm mm mm mm mm
s N
2,65 - 3,00 | 114 33 1 grandeur 1 grandeur 2
3,00 - 3,35 117 36 1
3,35 - 83,75 120 39 1

530 - 6,00 | 138 57 1 161 80 1
6,00 - 6,70 | 144 63 1 167 86 1
6,70 - 7,50 | 150 69 1 174 93 1

10,60 - 11,80| 175 94 1 192 94 2 206 125 1 300 195 1 375 250 1
11,80 - 13,20| 182 101 1 199 101 2 215 134 1 310 205 1 395 260 1
13,20 - 14,00| 189 108 1 206 108 2 223 142 1 325 220 1 410 275 1

17,00 - 18,00 228 130 2 251 130 3 263 165 2 370 245 2 465 310 2
18,00 - 19,00 233 135 2 256 135 3 269 171 2 370 245 2 465 310 2
19,00 - 20,00 238 140 2 261 140 3 275 177 2 385 260 2 490 325 2

23,02 - 23,60| 276 155 3 276 155 3 319 198 3 425 270 3 535 345 3
23,60 - 25,00| 281 160 3 309 160 4 327 206 3 440 290 3 555 365 3
25,00 - 26,50 | 286 165 3 314 165 4 335 214 3 440 290 3 555 365 3

31,50 - 31,75| 306 185 3 334 185 4 369 248 3 480 320 3 610 410 3
31,75 - 33,50 334 185 4 372 185 5 397 248 4 505 320 4 635 410 4
33,50 - 35,50 | 339 190 4 377 190 5 406 257 4 530 340 4 665 430 4

42,50 - 45,00 359 210 4 397 210 5 447 298 4 585 385 4 735 490 4
45,00 - 47,50| 364 215 4 402 215 5 459 310 4 585 385 4 735 490 4
47,50 - 50,00| 369 220 4 407 220 5 470 321 4 605 405 4 765 510 4

56,00 - 60,00| 422 235 5
60,00 - 63,00| 427 240 5
63,00 - 67,00 432 245 5

76,20 - 80,00 514 260 6
80,00 - 85,00 519 265 6
85,00 - 90,00| 524 270 6

N
N

2




Aciers rapides
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Matieres de coupe

pour les outils Hartner

Références Domaine d’application, Comparaison d’aciers
Références aciers en N° de matiére propriétés Etats- E ltali Grande
Allemagne Unis rance alle Bretagne
|
S-6-5-2 N I . Z 90 WDCV
HSS (DMOS) 1.3343 matiére standard pour utilisation universelle | M 2 06-05-04-02 HS 6-5-2 BM 2
grande dureté a chaud, en particulier pour
HSCO S-6-5-2-5 b e - Z 90 WDKCV
HSS-E (EMO5CO5) 1.3243 I'ébauche ou avec un refroidissement défa- | M35 |, oo o4 05 HS 6-5-2-5| BM 35
vorable
bonne résistance a I'abrasion et grande sta-
S-6-5-3 S A S Z 120 WDCV
HSS-E (EMO5V3) 1.3344 bilité de I'aréte de coupe,’crltere important, | M3 06-05-04-03 HS 6-5-3 -
surtout en alésage
dureté trés élevée et grande résistance a
M42 : e Z 110 DKCWV
HSS-E S-2-10-1-8 1.3247 la chaleur, p]en ap_prjo_pne‘a | usinage des | M42 09-08-04-02-01 HS 2-9-1-8| BM 42
matieres difficiles a usiner
S-6-5-3-9 dureté trés élevée, bonne résistance a la
HSS-E-PM - chaleur et grande stabilité de I'aréte de cou- - - - -
ASP 30 N e
pe, structure tres dense et réguliere
Carbures
Articles Matiere et Classification Domaine d’application
revétement
e
Plaquettes interchangeables Cw FIRE Grains fins pour les fontes grises, non-ferreux et matiéres
Mulitplex H22 TiN K20-K40 synthétiques, aciers et aciers coulés
Forets hélicoidaux CW K10-K20 p. les fontes grises, aciers, alliages d‘al, thermodurc.,
en CW monobloc mat. plast. renf. de fibres de carb. ou de verre
Cw Cw FIRE Grains fins Lo N )
TS-Drill U TiN K/P pour les aciers jusqu'a 1200 N/mm2 environ
Cw Cw FIRE Grains fins pour les fontes grises, aciers alliés ou non, laitons, bron-
TS-Drill U TiN K/P zes et matiéres plastiques
Cw Cw FIRE Grains fins p. les mat. & copeaux courts comme les fontes grises,
TS-Drill U TiN K/P fontes a graphite sphér., all. dal a haute teneur en Si
Ccw cw FIRE Grains fins
TS-Drill R K/P pour GGV et ADI
Cw Cw Grains fins pour les matériaux a copeaux courts comme les fontes
TS-150 GG K grises, fontes aciérés et fontes d’amélioration
cw cw ) Grains fins .
TS100T TiAIN K/P pour les aciers et les fontes
Cw Cw ) Grains fins .
TS 100 INOX AITiN nano K/P pour les aciers non-ferreux
Ccw cw TIAISIN Grains fins pour les aciers trempés et a haute résistance,
TS 100 H K/P alliages spéciaux

L'utilisation universelle des nouvelles nuances K de CW nous incite a répertorier
les outils non revétus dans la classification K et de définir les outils revétus en K/P.
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Les carbures métalliques

Désignation trés vague, semblable au mot « acier » pour un trés
grand groupe de différents matériaux. Il s’agit de la métallurgie des
poudres avec au moins deux composants de base et avec toute une
multitude de sortes de CW, avec différentes propriétés physiques.

La fabrication des carbures métalliques

A la base des carbures métalliques, il y a toujours le carbure de
tungsténe ( WC ), éventuellement d'autres carbures et un liant trés
tenace qui, lui, est le cobalt (Co ). Le cobalt est le liant qui colle tous
ces carbures métalliques trés durs ensemble qui eux, sont des parti-
cules micrométriques.

En fonction des nombreuses applications des outils CW, il est néces-
saire d’avoir différentes nuances de carbures métalliques. Hartner
vous en propose plus de 20 sortes en produits standards. Les uns
sont particulierement durs, d’autres sont nettement plus tenaces
avec différentes granulométries, du grain le plus fin jusqu’au plus
gros. D"autre part, sur demande, nous pouvons développer et réaliser
des nuances spéciales selon les besoins du client.

Afin que les produits en CW répondent bien aux exigences du client,
nous disposons d'un laboratoire trées moderne. Des matieres pre-
miéres au produit fini, nous analysons toutes sortes d'échantillon et
réalisons toutes sortes de tests afin de garantir la plus haute qualité
et d'assurer la fiabilité des procédés de fabrication selon les prescrip-
tions des certifications ou il est nécessaire de tout documenter.

Propriétés essentielles des CW prévus pour les opérations de
percage
Pour les applications de percages, les propriétés fondamentales sont:

Rigidité

La rigidité est la résistance qu’oppose une substance solide aux ef-
forts de torsion, donc une dimension de force. Le pourcentage du
taux de cobalt détermine la rigidité des pieces en CW. Plus la teneur
en cobalt est élevée, moins il y a de rigidité.

Par exemple, on peut dire que n‘importe quel CW est deux fois plus
rigide que I'acier. C’est d’ailleurs pourquoi les percages réalisés avec
des forets CW sont beaucoup plus rectilignes que ceux qui le sont
avec des forets en acier rapide. Toutefois, ces propriétés positives
concernant la rigidité sont limitées, au plus tard lorsque les outils sont
désalignés ou déséquilibrés par des coupes interrompues. Dans ce
cas, plus les CW sont rigides, plus ils sont fragiles.

Dureté

La dureté est la résistance d’'une matiére a la pénétration d’'une autre
matiére. Il est certain que la matiere de |'outil de coupe doit étre be-
aucoup plus dure que la matiére de la piéce a usiner, et cela, de fagon
a ce que l'outil s'use le moins possible.

Lorsque I'on veut influencer la dureté du CW, il y a plusieurs possi-
bilités: d’une part, modifier le pourcentage de cobalt et, d"autre part,
choisir une autre granulométrie des carbures métalliques. Lorsque I'on
augmente le taux de cobalt sans modifier la valeur granulométrique
des carbures, la dureté s"amoindrit et lorsque I'on diminue la taille des
carbures sans modifier le taux de cobalt, la dureté du CW augmente.
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La ténacité est la résistance a la rupture. Plus la résistance a la rup-
ture est élevée, meilleures sont les propriétés mécaniques d'un CW
qui résiste trés bien aux chocs. Malheureusement, les propriétés,
dureté et ténacité, sont des propriétés opposées.

Un taux de cobalt trés important et / ou des carbures métalliques de
grosse taille, caractérisent une nuance de CW trés tenace. Pour les
usinages avec de treés gros efforts de coupe ou lorsqu’il est néces-
saire de résister aux chocs, les outils doivent avoir une bonne téna-
cité. Les efforts de coupe augmentent considérablement lorsque le
coefficient de friction entre I'outil et la matiére a usiner est important.
Le coefficient de friction est influencé par la qualité de I'état de surfa-
ce de l'outil et par le revétement de I'outil.

Il ne faut surtout pas confondre les propriétés « ténacité » et « rési-
stance a la flexion ». La propriété de résistance a la flexion se rapporte
surtout a la résistance des arétes de coupe.

Résistance des arétes

La résistance des arétes de coupe est la solidité du tranchant qui ne
doit pas se dégrader ou s’ébrécher. Aucune particule ou ensemble
de particules ne doivent se détacher. La résistance a la flexion est
donc une valeur trés importante qui influence fortement la stabilité
des arétes de coupe. En ce qui concerne la résistance a la flexion, les
propriétés de ténacité et la valeur de la granulométrie sont a prendre
en considération. Il est certain qu'une ténacité trés importante aug-
mente la résistance a la flexion tandis que les carbures de grande
taille la diminuent.

Réaction

Méme si aujourd’hui presque tous les CW utilisés sont revétus, il faut
prendre en considération la tendance a la réaction entre le CW et
la matiere de la piece a usiner. Effectivement, comme les arétes de
coupe perdent assez rapidement leur revétement, il peut y avoir une
réaction entre 'outil et la piece a usiner .

Semblable a la rouille qui ronge, I'attaque est locale et plus nocive
que si I'agression provenait d'une grande surface endommageée. Le
cobalt réagit particulierement vite avec les métaux ferreux surtout aux
endroits ou les températures sont tres élevées. D’autres métaux, par
exemple le titane, mais aussi le silicium sont des matériaux qui réa-
gissent facilement avec les carbures de tungsténe. C’est pourquoi le
taux de cobalt de I'outil est important pour la réaction de l'outil.
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Les carbures métalliques

Choix des matériaux

Toutes ces différentes propriétés demandent a étre analysées et choi-
sies en fonction de chacune des applications d’usinage. C’est pour-
quoi il y a une multitude de différentes sortes de CW sur le marché.
Afin de vous aider a trouver la nuance idéale pour un cas d'usina-
ge, plusieurs systémes de classification ont été essayés, puis repris
dans une Norme. Cela vous aide a choisir la bonne nuance. L'un des
systemes bien répandu est le Systéme ISO de classification des ap-
plications selon ISO 513.

A présent, en Allemagne, les dénominations selon la norme DIN ISO
513 sont couramment utilisées. Nous vous les présentons en version
abrégée.

Groupe d’usinage par enlévement de copeaux P

Ce groupe comprend tous les métaux ferreux a copeaux longs, sauf
les aciers inoxydables et aciers austénitiques, et est, en fonction de
I'effort de coupe, compris dans les groupes d’applications 01 - 50

Groupe d’usinage par enléevement de copeaux M

Le groupe M comprend les aciers inoxydables austénitiques, les
aciers austénitiques et ferritiques et les fontes aciérées. Il est, en
fonction de I'effort de coupe, repris dans les groupes d’applications
01 - 40. Pour les groupes d’usinages par enlevement de copeaux, P
et M, Hartner réalise des CW « K » revétus.

Groupe d’usinage par enlévement de copeaux K

Le groupe K comprend toutes les fontes grises et fontes malléables.
En fonction de I'effort de coupe, il est repris dans les groupes dap-
plications 01 - 40

Groupe d’usinage par enléevement de copeaux S
Les « Superalliages » réfractaires, base fer, nickel ou cobalt ainsi que

les alliages de titane sont compris dans le groupe S. Il y a, en fonction
de I'effort de coupe, les groupes d'applications 01 - 30

Groupe d’usinage par enléevement de copeaux N

Ce groupe comprend les métaux non-ferreux, en particulier les alli-
ages d'aluminium et les matériaux non-métalliques. Il est repris, en
fonction de I'effort de coupe, dans les groupes d’applications 01 - 30

Groupe d’usinage par enléevement de copeaux H

Dans ce groupe sont répertoriés |'usinage des matériaux durs, dont
celui des fontes dures et celui des aciers trempés. En fonction de
I'effort de coupe, les groupes d‘applications sont de 01 - 30

De nombreuses nuances de carbures métalliques couvrent une tres
grande plage de groupes d’usinage par enlevement de copeaux, sur-
tout s’ils sont pourvus d’un revétement. Par exemple, la plupart des
forets Hartner en CW sont pourvus du revétement Fire et sont prévus
pour les groupes d’usinage K et P.

Les propres nuances Hartner

Le tableau suivant vous présente les principaux produits CW du pro-
gramme standard Hartner pour les applications de pergage. Sur de-
mande, d'autres nuances peuvent étre réalisées en spécial.

En ce qui nous concerne, nous pouvons vous assurer que 80% des
applications d'usinage sont solutionnées avec des outils en CW DK
460 UF. Il est presque impossible d’obtenir de meilleurs résultats avec
d‘autres nuances de CW, aussi pourvues d’un bon revétement, qua-
vec les CW DK 460 UF pourvus d’un revétement adéquat. Cet avan-
tage et la disponibilité de ces produits standards, a partir du stock,
éliminent I'embarras du choix. Nos techniciens se feront un plaisir de
vous conseiller, aussi sil est nécessaire de choisir un autre nuance
de CW.

Sorte Taux de co- | Granulométrie des | Dureté Classification ISO Caractéristiques
balt Coen % [CWenyp [HV] [ISO 513]
DK460UF 10 0,5 1620 K20-K40 Nuance universelle, généralement revétue, pour la plupart
revétu: des applications sur les aciers, I'aluminium et ses alliages,
P, M20-M40, H, S, les fontes mais aussi
N25 sur les « Superalliages » comme I'Inconel 718. Actuelle-
ment, cette nuance est |'une des principales
DK255F 8 0,7 1720 K20 Cette nuance est réservée a l'usinage des matériaux durs,
revétu: fontes dures et alliages d'aluminium chargés de Si et durs,
P, M, H, S, N20 ainsi que pour l'usinage MQL. Il est conseillé de faire un
revétement.
DK120 6 1,3 1620 K15 Nuance particulierement recommandée lorsqu’il est prévu
revétu: de réaliser un revétement diamant sur l'outil.
N15
DK120UF 7 0,5 1850 K05 Nuance de granulométrie ultrafine avec une énorme
résistance a |'usure, prévue sur machines trés rigides, bien
appropriée pour les alésoirs.
DK400N 10 0,7 1580 K35M revétu: Nuance tres tenace pour I'usinage des métaux réfrac-
P, M, S, N35M taires.
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Descriptions

DLC Diamant

Revétement Revétement Revétement Revétement
TIiAIN AITiIN DLC Diamant

Température de o o o o o o o o o o o o
revétement max. (°C) 450° - 500 450° - 500 450° - 500 450° - 500 <150 450° - 500 > 700
Sous couche monocouche monocouche T]Zzgggﬂgn:' monocouche monocouche multicouches (6) monocouche
Dureté (HV 0,05) 2200 3300 3400 3000 > 6000 3000 > 8000
Transfer thermique

(kW/mK) 0,07 0,05 0,05 0,1 0,01 0,05 >0,1

alliage Diamant C:
- e s d'aluminium graphite
atériaux difficile a corroyé
usiner comme les | aciérs a haute Jumini e 6 Diamant F:
Utilisation universelle aciérs, fontes | alliages de titane, résistance, a um|n|t1m m?u © universelle fibre de plastique
Iinconel et les Inconel, Monell _con Ignano renforcé
aciers trempés lusqua 1?6
de Si, métal Diamant M:
non-ferreux AISi, MMC

Comparaison des structures des couches

monocouche multicouches

exemple exemple
Revétement TiAIN Revétement FIRE
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Revétements

Descriptions

Utilisation

Revétement
MolyGlide

Al, AlSi, aciers,
alliages spéciaux

Température de o o o o o o o o o o o o

revétement max. (°C) 100° - 150 400° - 500 400° - 500 400° - 500 450° - 500 400° - 500

Sous couche monocouche multicouches (7) nanocouches nanocomposite muIticouche§, multicouches
nanocomposite

Dureté (HV 0,05) 20-50 3300 3400 5500 4000 2500

Transfer thermique

(KW/mK) <0,1 0,05 0,05 0,03 0,03 0,04

Lo fontes, les aciers
ier inox | A s
acier inoxydable, trempés, aciérs a

alliage base o
H haute résistance,
Nickel CFK

universelle

universel,
particulierement
les aciers C, aciers
de décolletage,
aciers Mn, aciers
résistants a la
chaleur

titane,
aluminium,
alliages base
Nickel, acier
inoxydable
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Revétements

Les affinages des états de surface

O poli

Les outils en acier rapide ou en carbure sont performants en vertu de
leurs propriétés de base, en général, sans revétement supplémentaire,
c‘est-a-dire livrés polis.

D’autres traitements de surface:

Pour les applications spéciales, il est important daffiner I'état de surface
afin d’augmenter la résistance a I'usure et de diminuer la friction et le col-
lage. Il s’agit d’affinages des états de surface qui perdent de plus en plus
leur importance car, aujourd’hui, ils sont remplacés par les revétements
durs et tendres qui donnent généralement de meilleurs résultats.

. nitruré vapeur
D listel nitruré

La nitruration est une possibilité de rendre un outil plus résistant a l'usure.
Il est conseillé de la réaliser pour I'usinage des fontes, des alliages dalu-
minium chargés de Si, des matiéres synthétiques, des aciers chargés de
perlite etc.. En fonction de leur utilisation, nous nitrurons nos outils selon
différents procédés de nitruration.

Q traité vapeur

Le traitement vapeur sur les outils a I'avantage de réduire le coefficient
de frottement. Il est réservé a I'usinage des métaux ferreux. Ainsi, I'usi-
nage des aciers pauvres en carbone peut étre plus ou moins réalisé sans
collage.

Les Revétements Hartner

Q Le revétement A ou TiAIN (Nitrure de Titane/Aluminium)

Aspect visuel: Couleur ,,noir-violet*

Ce revétement est particulierement prévu pour I'usinage des matieres ab-
rasives (fontes/alliages d’Al a haute teneur en Si) mais aussi pour les cas
d’usinage dépourvus au niveau ,refroidissement” donc ,,a haute tempéra-
ture®, comme p.e. les pergages profonds ou petits diamétres. A partir du
moment ou vous augmentez les parameétres de coupe, le revétement A
vous donne de meilleures performances.
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Le revétement Super A ou AITiN (Nitrure d’Al et de Tit)
0 Le revétement nanoA ou AITiN nano (Nitrure d’Al et de Tit)

Aspect visuel: Couleur ,noir-violet”

Le revétement A de base TiAIN Hartner, a fait ses preuves et nous avons
toujours continué a le développer. La structure optimisée du revétement
Super A fait preuve de propriétés mécaniques et chimiques d’extréme
résist. aux températures élevées, d'une bonne résistance a l'oxydation
avec une par-faite adhérence sur son substrat. Ce revétement est bien
approprié a l'usinage des mat. difficiles a usiner comme les alliages de
titane, I'Inconel ou les aciers trempés mais aussi a l'usinage des mat. durs
(> 52 HRC), UGV/UTGV et MQL.

. Le revétement C ou TiCN (Carbonitrure de Titane)

Aspect visuel: Couleur ,gris-violet”

Avantage considérablement 'usinage des aciers, surtout lorsqu’il sagit
de coupe interrompue, d’aciers tres difficiles a usiner, mais aussi lorsque
les propriétés de dureté élevée et de grande ténacité sont demandées.

. Le revétement F ou FIRE/nanoFIRE

Aspect visuel: Couleur ,noir-violet”

Ce revétement multicouche TiAIN a une structure pariculiere, le rendant univer-
sel. Ses performances, d’au moins 2 fois meilleures que celles du TiN, provien-
nent de tous les avantages de chacun des revétements TiN, TiAIN, et TICN. Il en
résulte une excellente couche réfractaire, a la fois dure, tenace et isolante, rési-
stant bien aux chaleurs. C’est pourquoi le revétement FIRE pourvu du MolyGlide
est absolument bien approprié aux usinages ,,quasi a sec” et usinages ,UGV".

@ Le revétement T ou TiN (Nitrure de Titane)

Aspect visuel: Couleur ,or".

Ce revétement universel a maintes fois fait ses preuves! Généralement, ses per-
formances au niveau du rendement sont considérables et son prix est attractif.
Toutefois, il n‘est pas possible d'obtenir les hautes performances des revéte-
ments A, Cet F.

@ Le revétement M ou MolyGlide® de base MoS,

Aspect visuel: Couleur ,gris argenté”

Ce revétement tendre est breveté et diminue considérablement les efforts de
frottement. De plus, il évite le collage sur les arétes de coupe, surtout dans le
cas d’usinage des alliages d’aluminium. Ajouté au Revétement FIRE, il permet
F'usinage a lubrification minimale (quasi a sec nommé: MQL).
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Les affinages des états de surface

® Le revétement Y ou TiAISiN

Aspect visuel: Couleur bronze. Revétement longue durée, thermo-
résitant. Convient particuli€rement pour |'usinage de matériaux durs
comme les aciers durs et les fontes.

Le revétement AITiZrN

Aspect visuel: Couleur Or pale

Particulierement bien approprié pour I'usinage des aciers inoxyda-
bles surtout lorsque

I'évacuation optimale des copeaux est de premiére importance.

Le revétement TiSiN

Aspect visuel: Couleur Cuivre rouge

Extrémement résistant aux températures élevées ce revétement
nano-composite est prévu pour I'usinage des aciers au carbone,
aciers de décolletage et aciers au manganése. Ce revétement
réduit I'usure en cratere. En outre, il est bien approprié pour |'usi-
nage des aciers trés résistants a la chaleur. Par contre, il est moins
recommandeé sur les outils de pergage et de fraisage en carbures
métalliques.

Le revétement ZrN

Aspect visuel: Couleur Or pale

Revétement multicouche spécialement réalisé et bien approprié
pour l'usinage des titanes, des alliages tendres de nickel, des alli-
ages d'aluminiums corroyés, assez durs et des alliages d'aluminiums
de fonderie avec un pourcentage de silicium jusqua 12 %. Il réduit
considérablement la formation des arétes rapportées et assure une
excellente évacuation des copeaux.

Le revétement DLC

Aspect visuel: Couleur Noir

Ce revétement de carbone, extrémement dur (DLC — diamond-like-
carbon) amoindrit, lors de I'usinage des alliages d’aluminiums de
corroyage et de fonderie, I'adhésion et la formation des arétes
rapportées, ce qui influence considérablement la précision des
contréles dimensionnels et optimise la qualité des états de surface
sur les pieces usinées

Le revétement Diamant

Aspect visuel: Couleur Anthracite

Revétement Diamant d’une dureté extréme pour l'usinage des
graphites, des matieres synthétiques renforcées de fibres et des
alliages d’aluminiums avec un pourcentage de silicium au — dessus
de 12%. Résistance extréme a I'usure avec minimalisation de la
formation d’arétes rapportées.

Le revétement TiAIZrN

Aspect visuel: Couleur Or pale

Développement successif du revétement Fire pour I'usinage géné-
ral des aciers. Cette optimisation assure I'excellente évacuation des
copeaux, la, ou l'utilisation du revétement Fire arrive a ses limites.
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Table de conversion: pouces - millimétres
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1/16

5/32

1/4

11/32

Fractions
en pouce

0,046 875
0,062 5
0,078 125

0,140 625
0,156 25
0,171 875

0,234 375
0,25
0,265 625

0,328 125
0,343 75
0,359 375

10

11

1,190 6
1,587 5

3,968 8

5,953 1
6,350 0
6,746 9

8,7312

26,590 6
26,987 5

28,9719
29,368 8
29,765 6

31,353 1
31,7500
32,146 9

34,1312

51,990 6
52,387 5

54,3719
54,768 8
55,165 6

56,753 1
57,150 0
57,646 9

59,5312

77,390
77,787
78,181

79,771
80,168
80,565

82,550

84,534
84,931
85,328

102,790 6
103,187 5
103,584 4

1051719
105,568 8
105,965 6

107,553 1
107,950 0
108,346 9

109,934 4
110,331 2
110,728 1

128,190 6
128,587 5
128,984 4

130,571 9
130,968 8
131,365 6

132,953 1
133,350 0
133,746 9

135,334 4
185,7312
136,128 1

153,590 6
153,987 5
154,384 4

155,971 9
156,368 8
156,765 6

158,353 1
158,750 0
159,146 9

160,743 4
161,1312
161,528 1

178,990 6
179,387 5
179,784 4

181,371 9
181,768 8
182,165 6

183,753 1
184,150 0
184,546 9

186,134 4
186,531 2
186,928 1

204,390 6
204,787 5
205,184 4

206,771 9
207,168 8
207,565 6

209,153 1
209,550 0
209,946 9

211,534 4
211,931 2
212,328 1

229,790 6
230,187 5
230,584 4

232,171 9
232,568 8
232,965 6

234,553 1
234,950 0
235,346 9

236,934 4
237,3312
237,728 1

255,190 6
255,587 5
255,984 4

257,571 9
257,968 8
258,365 6

259,953 1
260,350 0
260,746 9

262,334 4
262,731 2
263,128 1

280,590 6
280,987 5
281,384 4

282,971 9
283,368 8
283,765 6

285,353 1
285,750 0
286,146 9

287,734 4
288,131 2
288,528 1

7/16

17/32

5/8

23/ 32

13/16

29/ 32

0,421 875
0,437 5
0,453 125

0,515 625
0,531 25
0,546 875

0,609 375
0,625
0,640 625

0,703 125
0,718 75
0,734 375

0,796 875
08125
0,828 125

0,890 625
0,906 25
0,921 875

0,984 375

11,1125

13,096 9
13,4938
13,890 6

15,478 1
15,8750
16,2719

18,256 2

20,240 6
20,637 5
21,034 4

22,6219
23,0188
23,4156

36,1156
36,512 5
36,909 4

38,496 9
38,893 8
39,290 6

40,878 1
41,2750
41,6719

43,656 2

45,640 6
46,0375
46,434 4

48,0219
48,418 8
48,8156

61,9125

63,896 9
64,293 8
64,690 6

66,278 1
66,6750
67,0719

69,056 2

70,040 6
71,4375
71,834 4

73,4219
73,818 8
74,2156

86,915
87,312
87,709

89,693

91,678
92,075
92,471

94,456

96,837

99,218

112,3156
12,7125
113,109 4

114,696 9
115,093 8
115,490 6

117,078 1
117,475 0
117,871 9

119,459 4
119,856 2
120,253 1

121,840 6
122,237 5
122,634 4

124,2219
124,618 8
125,015 6

126,603 1

137,7156
138,112 5
138,509 4

140,096 9
140,493 8
140,890 6

142,478 1
142,8750
143,271 9

144,859 4
145,256 2
145,653 1

147,240 6
147,637 5
148,034 4

149,621 9
150,018 8
150,415 6

152,003 1

163,156
163,512 5
163,909 4

165,496 9
165,893 8
166,290 6

167,878 1
168,275 0
168,671 9

170,259 4
170,656 2
171,053 1

172,640 6
178,037 5
173,434 4

175,021 9
175,418 8
175,815 6

177,403 1

188,515 6
188,912 5
189,309 4

190,896 9
191,293 8
191,690 6

193,278 1
193,675 0
194,071 9

195,659 4
196,056 2
196,453 1

198,040 6
198,437 5
198,834 4

200,421 9
200,818 8
201,2156

202,808 1

213,9156
2143125
214,709 4

216,296 9
216,693 8
217,090 6

218,678 1
219,075 0
219,471 9

221,059 4
221,456 2
221,853 1

223,440 6
223,837 5
224,234 4

225,821 9
226,218 8
226,615 6

228,203 1

239,315 6
239,712 5
240,109 4

241,696 9
242,093 8
242,490 6

244,078 1
244,4750
244,871 9

246,459 4
246,856 2
247,253 1

248,840 6
249,237 5
249,634 4

251,221 9
251,618 8
252,015 6

253,603 1

264,715 6
265,112 5
265,509 4

267,096 9
267,493 8
267,890 6

269,478 1
269,875 0
270,271 9

271,859 4
272,256 2
272,653 1

274,240 6
274,637 5
275,034 4

276,621 9
277,018 8
277,415 6

279,003 1

290,115 6
290,512 5
290,909 4

292,496 9
292,893 8
293,290 6

294,878 1
295,275 0
295,671 9

297,259 4
297,656 2
298,053 1

299,640 6
300,037 5
300,434 4

302,021 9
302,418 8
302,815 6

304,403 1

1 pouce = 25,400 0 mm, voir DIN 4890 (édition 2/75)
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Dimensions des queues cylindriques en acier rapide
Extrait de la Norme DIN 1835

Forme A, lisse

Dimensions en mm

chanfrein
/ centre

Forme B, avec méplat

centre
forme R

Dimensions en mm DIN 332 partie 1

avec un méplat pour
d;=6...20 mm

1,6x2,5

e chanfrein 1,6x3,35

T ¥ &

L 16 10 24 14,2 48 - 2,0x4,25
20 11 25 18,2 50 - 2,5x5,3
avec deux méplats pour PN - S 25 12 32 23 56 17 2,5x5,3
d; =25...63 mm by v
AB”{T_L_ centre 32 14 36 30 60 19 3,15x6,7
I " chanfrein 63 18 50 60,8 90 23 3,15x6,7
Forme D, avec queue filetée
d, d, d, I, s centre
zone de zone de +2 +2 forme R
Dimensions en mm h8 tolérance tolérance 0 0 DIN 332 partie 1
z t 6 59 0 0 36 10 1,6 x2,5
centre 01 5,087 01
SEEEE
= I B TR 0N B e Bl
I 12 11,9 0 0 45 10 1,6 x 3,35
L 0,1 11,087 01
Détail Z
(coupe)
Profil de filetage 20 19.9 0 0 50 15 25x53
DIN ISO 228 partie 1 ’ 20,15 19,087 20,15 ’ ’

32 31,9 0 31,087 0 60 15 3,15 X 6,7
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Dimensions des queues cylindriques en CW
Extrait de la Norme DIN 6535

Forme HA, lisse

Dimensions en mm 0

48

/ chanfrein 50

/ sans centre 56

=¥ o

Lw
Forme HB, avec méplat

d1 b1 e1 h1 I1 |2

) . +0,05 0 +2 1
Dimensions en mm h6 0 -1 h11 0 0
avec un méplat pour 6 4,2 18 5,1 36 -
d, =6-20mm 8 55 18 6,9 36 -

€1

chanfrein
sans centre

AS’%’AQ b"—— /
1

&

/

-

a=

. @

I

22,5
24

12,7
14,2

avec deux méplats pour —

d; =25 und 32 mm

My sans 25 12 32 23 56 17
“«‘E{-‘—;— centre
[ - chanfrein _

Forme HE, avec plat de serrage incliné sans trou d’huile*

*Forme: Les queues cylindriques suivant DIN 6535 sont livrables avec ou sans trou
d’huile. Applications variées, dimensions et position des trous d’huile sont décrites d1 (bz) hz || |4 I§ r,
dans les pages de prix. (b) (h) +2 0 taille
h6 = h13 0 -1 nom. | min.
|
pour d, =6 ... 20 mm Iy 6 4,3 - 5,1 - 36 25 18 1,2
'4| 8 | 55| - | 69| - | 3 | 25| 18| 12
5
T 6+1
. (b2)
&, -~ 43°+2°
14 8,1 - 12,7 - 45 33 225 | 1,2
R s <) < 16 | 101 - [142| - | 48 | 36 | 24 | 16
- ) / \sans centre
= chanfrein
pour d, =25 et 32 mm -] (b3)
25 136 | 9,3 | 23,0 | 24,1 56 44 32 1,6

(hs)
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Dimensions des queues con. avec tenon d’éjection
selon DIN 228 forme B

Queue

suivant Dim.

DIN 228 a limit b d, d, d, d, Ié, l, r, r, o
forme B taille h13 = = max. 1 max. max. = 2

MK1 |35 14| 52 | 12085 | 122 9,0 8,7 62 135 | 5 12 | 1°2543

MK 3 5,0 +10’7 7,9 23,825 241 19,1 18,5 94 20 7 2 1°2616”
MK 5 6,5 +:)’9 15,9 44,399 44,7 36,5 35,7 149,5 29 10 3 1°3026”

ds
b
-
|
|
|
« |
.2 |
|
\
‘d
e 21
|
N
]
da
de
\
|
|
\
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Diameétres des percages avant le taraudage par enlevement de copeaux

Filetages métriques ISO

Filetages métriques ISO fins

Filetages UNC

DIN 13 DIN 13 ASME B1.1
(4] pas (6] @ avant-trou @ x pas (0] @ avant-trou @ x pas (6] @ avant-trou (5] filets (6] @ avant-trou
nom. P percage filetage écrou 6H* nom. P pergage filetage écrou 6H nom. P pergage filetage écrou 6H nom. percage filetage écrou 2B
DIN 3%6 ) DIN sge . DIN 386 ! DIN 3%6 .
min. max. min. max. min. max. par min. max.
mm mm mm mm mm mm mm mm mm mm mm mm pouce  mm mm mm
M1 0,25 0,75 0,729 0,785 M25x035 215 2,121 2,221 M22 x1,50 20,50 20,376 20,676 Nr. 1- 64 1,556 1,425 1,580
M1,1 0,25 0,85 0,829 0,885 M3,0x035 265 2621 2,721 M22 x2,00 20,00 19,835 20,210 Nr. 2 - 56 1,85 1,694 1,872
M1,2 0,25 0,95 0,929 0,985 M35x035 3,15 3,121 3,221 M24 x1,00 23,00 22,917 23,153 Nr. 3 - 48 2,10 1,941 2146
M 1,4 0,30 1,10 1,075 1,142 M4,0x050 3,50 3,459 3,599 M24 x1,50 22,60 22,376 22,676 Nr. 4 - 40 2,35 2,157 2,385
M1,6 0,35 1,25 1,221 1,321 M4,5x050 4,00 3,959 4,099 M24 x2,00 22,00 21,835 22,210 Nr. 5- 40 2,65 2,487 2,698
M 1,8 0,35 1,45 1,421 1,521 M50x050 450 4,459 4599 M25 x1,00 24,00 23,917 24,153 Nr. 6 - 32 2,85 2,642 2,896
M2 0,40 1,60 1,567 1,679 M55x050 5,00 4959 5,099 M25 x1,50 23,50 23,376 23,676 Nr. 8 - 32 3,50 3,302 3,531
M22 0,45 1,75 1,713 1,838 M6,0x0,75 5,20 5,188 5,378 M25 x2,00 23,00 22,835 23,210 Nr. 10 - 24 3,90 3,683 3,937
M2,5 0,45 2,05 2,013 2,138 M7,0x0,75 6,20 6,188 6,378 M27 x1,00 26,00 25917 26,153 Nr. 12 - 24 4,50 4,343 4,597
M3 0,50 2,50 2,459 2,599 M8,0x050 7,60 7,459 7,599 M27 x1,50 25,60 25,376 25,676 7, - 20 5,10 4,978 5,258
M 3,5 0,60 290 2,850 3,010 M8,0x0,75 7,20 7,188 7,378 M27 x2,00 25,00 24,835 25,210 - 18 6,60 6,401 6,731
M4 0,70 3,30 3,242 3,422 M80x1,00 7,00 6917 7,153 M28 x1,00 27,00 26,917 27,153 3, - 16 8,00 7,798 8,153
M 4,5 0,75 3,70 3,688 3,878 M9,0x0,75 8,20 8,188 8,378 M28 x1,50 26,50 26,376 26,676 - 14 9,40 9,144 9,550
M5 0,80 4,20 4,134 4,334 M9,0x1,00 8,00 7917 8,153 M28 x2,00 26,00 25,835 26,210 '/,- 13 10,80 10,592 11,024
M6 1,00 5,00 4,917 5,153 M10 x0,75 9,20 9,188 9,378 M30 x 1,00 29,00 28,917 29,153 - 12 12,20 11,989 12,446
M7 1,00 6,00 5917 6,153 M10 x1,00 9,00 8,917 9,153 M30 x 1,50 28,50 28,376 28,676 °y- 11 13,50 13,386 13,868
M8 1,25 6,80 6,647 6,912 M10 x1,25 8,80 8,647 8,912 M30 x2,00 28,00 27,835 28,210 %,- 10 16,50 16,307 16,840
M9 1,25 7,80 7,647 7,912 M11 x0,75 10,20 10,188 10,378 M 30 x 3,00 27,00 26,752 27,252 /y- 9 19,50 19,177 19,761
M 10 1,50 8,50 8,376 8,676 M11 x1,00 10,00 9,917 10,153 M 32 x 1,50 30,50 30,376 30,676 1- 8 2225 21,971 22,606
M11 1,50 9,50 9,376 9,676 M12 x1,00 11,00 10,917 11,1583 M 32 x2,00 30,00 29,835 30,210 1%,- 7 25,00 24,638 25,349
M12 1,75 10,20 10,106 10,441 M12 x1,25 10,80 10,647 10,912 M33 x1,50 31,50 31,376 31,676 1'/,- 7 28,00 27,813 28,524
M14 2,00 12,00 11,835 12,210 M12 x1,50 10,50 10,376 10,676 M 33 x2,00 31,00 30,835 31,210 1%,- 6 380,75 30,353 31,115
M 16 2,00 14,00 13,835 14,210 M14 x1,00 13,00 12,917 13,153 M 33 x 3,00 30,00 29,752 30,252 1,- 6 34,00 33,528 34,290
M18 2,50 15,50 15294 15,744 M14 x1,25 12,80 12,647 12912 M35 x1,50 33,50 33,376 33,676 1%,- 5 39,50 38,938 39,802
M20 2,50 17,50 17,294 17,744 M14 x1,50 12,50 12,376 12,676 M 36 x 1,50 34,50 34,376 34,676 2-45 45,00 44,679 45,593
M22 2,50 19,50 19,294 19,744 M 15 x 1,00 14,00 13,917 14,153
M24 3,00 21,00 20,752 21,252 M 15 x1,50 13,50 13,376 13,676
M 27 3,00 24,00 23,752 24,252 M16 x 1,00 15,00 14,917 15,153
M30 3,50 26,50 26,211 26,771 M 16 x 1,25 14,80 14,647 14,912
M 33 3,50 29,50 29,211 29,771 M16 x 1,50 14,50 14,376 14,676
M36 4,00 32,00 31,670 32,270 M 17 x1,00 16,00 15917 16,153
M39 4,00 35,00 34,670 35,270 M 17 x1,50 15,50 15,376 15,676
M42 450 37,50 37,129 37,799 M 18 x1,00 17,00 16,917 17,153
M 45 450 40,50 40,129 40,799 M18 x 1,50 16,50 16,376 16,676
M 48 5,00 43,00 42,587 43,297 M20 x1,00 19,00 18,917 19,153
M52 5,00 47,00 46,587 47,297 M20 x1,50 18,50 18,376 18,676
M56 5,50 50,50 50,046 50,796 M20 x2,00 18,00 17,835 18,210
M22 x1,00 21,00 20,917 21,153
*M 1,1 jusqua M 1,4 @ de l'avant - trou filetage écrou 5H
Filetages MJ Filetages UNC Filetages UNF
DIN ISO 5855 1ISO 3161 ISO 3161
(9] X pas (%] @ avant-trou . (9} filets (%] @ avant-trou o filets (9] @ avant-trou
nom. P Bﬁ(‘gggg filetage écrou 5H nom Ble'(lgggg filetage écrou 3B nom. Bm;ggg filetage écrou 3B
min. max. par min. max. par min. max.
mm mm mm mm pouce mm mm mm pouce mm mm mm
MJ3 x 0,50 2,60 2,513 2,653 Nr. 6 - 32 2,85 2,733 2,939 Nr. 6 40 3,00 2,888 3,053
MJ4 x 0,70 3,40 3,318 3,498 Nr. 8 - 32 3,55 3,393 3,599 Nr. 8 36 3,60 3,480 3,663
MJ5 x 0,80 4,30 4,221 4,421 Nr.10 - 24 4,00 3,795 4,064 Nr. 10 32 4,20 4,054 4,255
MJ6 x 0,50 5,55 5,513 5,625 Nr.12 - 24 4,60 4,455 4,704 Nr. 12 28 4,75 4,602 4,816
MJ6 x 0,75 5,35 5,269 5,419 Y, - 20 5,30 5,113 5,387 ', 28 5,60 5,466 5,662
MJ6 x 1,00 5,10 5,026 5,216 5, - 18 6,75 6,563 6,833 * 1 24 7,00 6,906 7,109
MJ8 x 0,50 TS 7,513 7,625 4, - 16 8,20 7,978 8,255 A 24 8,60 8,494 8,679
MJ8 x 0,75 7,35 7,269 7,419 e - 14 9,60 9,346 9,639 s 20 10,00 9,876 10,084
MJ8 x 1,00 7,10 7,026 7,216 /, - 13 11,00 10,798 11,095 ¥’ 20 11,60 11,463 11,661
MJ8 x 1,25 6,90 6,782 6,994 e - 12 12,40 12,228 12,482 9/15 18 13,00 12,913 13,122
MJ 10 x 1,00 9,10 9,026 9,216 oy - 1 13,80 13,627 13,904 A 18 14,60 14,501 14,702
MJ10 x 1,25 8,90 8,782 8,994
MJ 10 x 1,50 8,60 8,539 8,775
MJ12 x 1,75 10,40 10,295 10,560
MJ 16 x 2,00 14,20 14,051 14,351 *MJ 3 x 0,50 jusqua MJ 5 x 0,80 @ de l'avant-trou filetage écrou 6H
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Diameétres des percages avant le taraudage par enlevement de copeaux

Filetages UNF

Filetages Whitworth

Filetages Whitworth BSP

Filetages électriques Pg

ASME B1.1 BSW BS84 (selon DIN-ISO 228-1) selon DIN 40430
(6} filets (%] @ avant-trou (6} filets (%] Q avant-trou (6} filets (4] Q avant-trou (4] filets (4] Q avant-trou
nom. Bm;ggg filetage écrou 2B nom. Bm;ggg filetage écrou nom. Bm;ggg filetage écrou nom. Bﬁ(j@ggg filetage écrou
par min. max. par min. max. par min. max. par min. max.
pouce mm mm mm pouce pouce mm mm mm pouce pouce mm mm mm pouce mm mm mm
Nr. 1-72 1,55 1,473 1,610 va 60 1,20 1,045 1,230 G ‘/1s 28 6,80 6,561 6,843 Pg 7 20 11,40 11,280 11,430
Nr. 2-64 1,85 1,755 1,910 W 3/32 48 1,80 1,704 1,912 G ‘/B 28 8,80 8,566 8,848 Pg 9 18 14,00 13,860 14,010
Nr. 3 - 56 2,15 2,024 2,197 W'/, 40 2,50 2,362 2,591 G ‘/4 19 11,80 11,445 11,890 Pg 11 18 17,30 17,260 17,410
Nr. 4 - 48 2,40 2,271 2,459 W 5/32 32 3,20 2,952 3,214 G 3/B 19 15,25 14,950 15,395 Pg 13,5 18 19,00 19,060 19,210
Nr. 5-44 2,70 2,550 2,741 W 3/15 24 3,60 3,407 3,745 G 1/2 14 19,00 18,631 19,172 Pg 16 18 21,30 21,160 21,310
Nr. 6 - 40 2,95 2,819 3,023 W 7/32 24 4,50 4,201 4,539 [CA 14 21,00 20,587 21,128 Pg21 16 26,90 26,780 27,030
Nr. 8- 36 3,50 3,404 3,607 W 1/4 20 5,10 4,724 5,156 G, 14 24,50 24,117 24,658 Pg29 16 35,50 35,480 35,730
Nr. 10 - 32 4,10 3,962 4,166 W 5/16 18 6,50 6,130 6,590 G 7/B 14 28,25 27,877 28,418 Pg 36 16 45,50 45,480 45,730
Nr. 12 - 28 4,60 4,496 4,724 w 3/B 16 7,90 7,492 7,987 G1 11 30,75 30,291 30,931 Pg 42 16 52,50 52,480 52,730
1/4 - 28 5,50 5,359 5,588 W 7/‘6 14 9,20 8,789 9,330 G 1‘/8 11 35,50 34,939 35,579 Pg 48 16 57,80 57,780 58,030
5/15 - 24 6,90 6,782 7,036 W ‘/2 12 10,50 9,989 10,591 G ‘1‘/4 11 39,50 38,952 39,592
a/B - 24 8,50 8,382 8,636 W 9/15 12 12,00 11,577 12,179 G ‘I‘/2 11 45,25 44,845 45,485
7/16 -20 9,90 9,728 10,033 W 5/5 11 13,50 12,918 13,558 G113, 1 51,00 50,788 51,428
1/2 -20 11,50 11,328 11,608 W 3/4 10 16,25 15,797 16,483 G2 11 57,00 56,656 57,296
9/15 -18 12,90 12,751 13,081 W 7/5 9 19,25 18,611 19,353
5/8 -18 14,50 14,351 14,681 W1 8 22,00 21,334 22,147
3/4 - 16 17,50 17,323 17,678 W 1‘/8 7 24,50 23,928 24,832
Iy - 14 20,40 20,269 20,650 W1 ‘/4 7 27,75 27,103 28,007
1-12 23,25 23,114 23,571 W 13/8 6 30,50 29,504 30,528
1 1/8 -12 26,50 26,289 26,746 W 1‘/2 6 33,50 32,679 33,703
1 1/4 -12 29,50 29,464 29,921 W 15/8 5 35,50 34,769 35,963
1 3/8 -12 32,75 32,639 33,096 W 13/4 5 39,00 37,944 39,138
1 ‘/2 -12 36,00 35,814 36,271 W2 4,5 44,50 43,571 44,877
Filetages
coniques NPT ANSI B 2.1 cone 1:16
Version A Version B (6] filets percage percage long. de filet. prof. perc.
(a proscrire) nom. par cylindr. (A) coni%ue (B) ET BT (min)
pouce d, X mm mm
X 1/16 -27 6,15 6,39 9,29 10,7
= = i = ‘/5 -27 8,40 8,74 9,32 10,8
" Vo '/, -18 11,10 11,36 13,52 15,6
3/8 -18 14,30 14,80 13,83 16,0
1/2 -14 17,90 18,32 18,07 20,8
| ; 3/4 -14 23,30 23,67 18,55 21,3
: ’v . L 1 -11,5 29,00 29,69 22,29 25,6
Lo f 1 1/4 -11,5 37,70 38,45 22,80 26,1
f TUE 1 ‘/2 -11,5 43,70 44,52 22,80 26,1
d 2 -11,5 55,60 56,56 23,20 26,5
2 ‘/2 -8 66,30 67,62 31,75 36,3
3 -8 82,30 83,52 33,74 38,5

Filetages EG métr. / métr.fins (EG M 14 x 1,25)

pour filets rapportés selon DIN 8140

Filetages EG UNC ( UNC-STI )

pour filets rapportés ASME B 18.29.1

Filetages EG UNF ( UNF-STI )
pour filets rapportés ASME B 18.29.1

(4] X pas (4] @ avant-trou (4] filets (0] @ avant-trou (%] filets (%] @ avant-trou
nom. P pergage filetage écrou nom. pergage filetage écrou nom. pergage filetage écrou
DIN 336 . DIN 336 . DIN 336 )
min. max. par min. max. par min. max.
mm mm mm mm pouce mm mm mm pouce mm mm mm
EGM4 0,70 4,20 4,152 4,292 EGNr. 6 - 32 3,80 3,678 3,879 EGNr. 6 - 40 3,70 3,644 3,818
EGM5 0,80 5,25 5,174 5,334 EGNr. 8 - 32 4,40 4,338 4,524 EGNr. 8 - 36 4,40 4,321 4,498
EGM6 1,00 6,30 6,217 6,407 EGNr. 10 - 24 5,20 5,055 5,283 EG Nr. 10 - 32 5,10 4,999 5,184
EGM8 1,25 8,40 8,271 8,483 EGNr. 12 - 24 5,80 5,715 5,944 EGNr. 12 - 28 5,70 5,682 5,809
EGM10 1,50 10,50 10,324 10,560 EG "/, - 20 6,70 6,624 6,868 EG '/, - 28 6,60 6,546 6,721
EGM12 1,75 12,50 12,379 12,644 EG - 18 8,40 8,242 8,489 EG %/, -24 8,25 8,166 8,352
EG M14 x 1,25 14,40 14,271 14,483 EG %/, - 16 10,00 9,868 10,127 EG ¥/, - 24 9,80 9,754 9,931
EG M16 2,00 16,50 16,433 16,733 EG 7/ - 14 11,60 11,506 11,783 EG 7/, - 20 11,50 11,389 11,585
EG '/, - 13 13,30 13,122 13,393 EG/, -20 13,10 12,974 13,172
EG - 12 1490 14,747 15,032 EG ¥/, -18 14,70 14,592 14,798
EG %/, - 11 16,50 16,375 16,673 EG %/, -18 16,25 16,180 16,386
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Diameétres des percages avant le taraudage par déformation

Filetages métriques ISO Filetages métriques ISO fins
DIN 13 DIN 13

(0] pas | @ per- @ percage @ avant-trou J x pas O per- @ percage @ avant-trou @ x pas O per- @ percage @ avant-trou
nom. cage filetage écrou 7H* nom. cage filetage écrou 7H* nom. cage filetage écrou 7H*

min. max. min. max. min. max. min. max. min. max. min. max.

mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm
M1 0,25 0,75 0,729 0,785 M25x 0,35 23 235 238 2,121 2,221 M20 x 1,50/19,30 19,26 19,38 18,376 19,751
M1,1 025 0,85 0,829 0,885 M3 x0,35 285 285 288 2621 2,721 M 24 x 1,0023,565 23,52 23,62 22,917 23,217
M1,2 025 0,95 0,929 0,985 M4 x035 385 385 388 3621 3,721 M 24 x 1,50/23,30 23,26 23,38 22,376 22,751
M1,4 030 1,10 1,075 1,142 M4 x 050 380 3,78 383 3459 3,639 M24 x 2,0023,10 23,05 23,20 21,835 22,310
M1,6 035 1,256 1,221 1,321 M5 x 050 480 4,78 4,83 4,459 4639 M27 x 1,5026,30 26,26 26,38 25,376 25,751
M18 035 1,456 1,421 1,521 M55 x 0,50 530 528 533 4959 5139 M30 x 1,5029,30 29,26 29,38 28,376 28,751
M 2 040/ 1,856 1,84 1,88 1,567 1,679 M6 x 0,75 5656 562 5,70 5,188 5424 M33 x 1,5082,30 32,26 32,38 31,376 31,751
M22 045 200 2,01 205 1,713 1,838 M7 x075 6,65 6,62 6,70 6,188 6,424 M36 x 1,5035,30 35,26 35,38 34,376 34,751
M25 045 280 2,28 232 2,013 2,138 M8 x 0,75 7,65 7,62 7,70 7,188 7,424 M39 x 1,50 38,30 38,26 38,38 37,376 37,751
M3 0,50 2,80 2,78 2,85 2,459 2,639 M8 x1,00 7,65 7,52 762 6917 7,217 M42 x 1,5041,30 41,26 41,38 42,376 42,751

M35 060 325 3,23 3,30 2,850 3,050 M9 x 0,75 8,65 862 870 8,188 8,424
M4 0,70 3,70 3,68 3,76 3,242 3,466 M9 x 1,00 855 852 862 7917 8217

M45 0,75 4,20 M0 x 0,750 9,65 9,62 9,70 09,188 9,424
M5 080 4,65 462 4,71 4,134 4,384 M10 x 1,00 9,66 9,52 9,62 8917 9,217
M6 1,00 5585 552 562 4917 5,217 M10 x 1,25 9,40 9,36 9,47 8,647 8,982
M7 1,00 655 6,52 6,62 5917 6,217 M 11 x 0,75 10,65 10,62 10,70 10,188 10,424

M8 125 7,40 7,36 7,47 6,647 6,982 M 11 x 1,00 10,556 10,52 10,62 9,917 10,217
M9 125 8,40 836 847 7,647 7,982 M12 x 1,00 11,656 11,52 11,62 10,917 11,217
M10 1,50 9,30 926 9,38 8,376 8,751 M12 x 1,25 11,40 11,36 11,47 10,647 10,982
M11 1,50 10,30 10,26 10,38 9,376 9,751 M12 x 1,50 11,30 11,26 11,38 10,376 10,751

M12 1,75 11,20 11,15 11,29 10,106 10,531 M 14 x 1,00 13,556 13,52 13,62 12,917 13,217
M 14 2,00 13,10 13,05 13,20 11,835 12,310 M 14 x 1,25 13,40 13,36 13,47 12,647 12,982

M18 2,50 16,90 16,83 17,02 15,294 15,854 M 15 x 1,00 14,55 14,52 14,62 13,917 14,217

M20 2,50 18,90 18,83 19,02 17,294 17,854 M 15 x 1,50 14,30 14,26 14,38 13,376 13,751
M22 2,50 20,90 20,83 21,02 19,294 19,854 M 16 x 1,00 15,556 15,52 15,62 14,917 15,217
M24 3,00 22,70 22,62 22,80 20,752 21,382 M 16 x 1,50 15,30 15,26 15,38 14,376 14,751
M 27 3,00 25,70 25,62 25,80 23,752 24,382 M 17 x 1,00 16,55 16,52 16,62 15917 16,217

M 30 3,50 28,50 28,40 28,60 26,211 26,921 M 17 x 1,50 16,30 16,26 16,38 15,376 15,751
M 33 3,50 81,50 31,40 31,60 29,211 29,921 M 18 x 1,00 17,86 17,52 17,62 16,917 17,217
M 36 4,00 34,30 34,17 34,40 31,670 32,420 M 18 x 1,50 17,30 17,26 17,38 16,376 16,751
M 39 4,00 87,30 37,17 37,40 34,670 35,420 M 18 x 2,00 17,10 17,05 17,20 15,835 16,310

X
X
X
X
X
X
X
M16 2,00 15,10 15,05 15,20 13,835 14,310 M 14 x 1,50 13,30 13,26 13,38 12,376 12,751
X
X
X
X
X
X
X

M 42 4,50 40,10 39,95 40,20 37,129 37,979 M20 x 1,00 19,55 19,62 19,62 18,917 19,217

M 2 jusquaM 2,5 @ de l'avant - trou filetage écrou 6H *M2,5x0,35jusquaM 4 x 0,35 @ de l'avant-trou filetage écrou 6H

Classe de tol. du dia. de percage avant le taraudage par déformation (selon la Norme DIN 13, paragr. 50)

En taraudage par refoulement, il n‘est pas nécessaire de respecter la classe 6 H ; la classe de tolérance 7 H suffit. La valeur du recouvrement

des flancs du filetage de la vis et des flancs du filetage de I'écrou doit étre au moins égale a la valeur de 0,32 x le pas du filetage. En outre, les filetages
réalisés par refoulement de la matiere sont plus résistants aux efforts de traction que ceux obtenus par enlevement de copeaux puisque les tissus fibreux
sont comprimés au lieu d’étre interrompus.
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Diameétres des percages avant le taraudage par déformation

Filetages UNC Filetages UNF Filetages Whitworth BSP
ASME B1.1 ASME B1.1 DIN EN ISO 228-1
(0] filets @ per- @ percage @ avant-trou (%] filets @ per- @ percage @ avant-trou (0] filets ' @ per- @ percage @ avant-trou
nom. Gage filetage écrou 2B nom. cage filetage écrou 2B nom. Gage filetage écrou
par min. max. min. max. par min. max. min. max. ar min. max. min. max.
pouce mm mm mm mm mm pouce mm mm mm mm mm pouce pouce mm mm mm mm mm
Nr.1 - 64 1,68 1,67 1,70 1,425 1,580 Nr.1 - 72 1,70 1,69 1,72 1,473 1,610 G, 28 730 7,28 735 6,561 6,843
Nr.2 - 56 1,98 1,97 201 1,694 1,872 Nr.2 - 64 200 199 203 1,755 1,910 G, 28 9,30 9,28 9,35 8,566 8,848
Nr.3 - 48 2,228 2,27 232 1,941 2,146 Nr.3 - 56 280 2,29 234 2024 2,197 G, 19 12,50 12,48 12,55 11,445 11,890
Nr.4 - 40 2,65 254 259 2157 2,385 Nr.4 - 48 2,60 2,59 263 2271 2,459 G3, 19 16,00 1598 16,05 14,950 15,395
Nr.5 - 40 290 2,89 294 2487 2,698 Nr.5 - 44 290 2,89 293 2550 2,741 G, 14 20,00 19,98 20,12 18,631 19,172
Nr.6 - 32 3,15 3,14 3,19 2642 2,896 Nr.6 - 40 3,20 3,19 3,24 2,819 3,023 Go, 14 22,00 21,98 22,12 20,587 21,128
Nr.8 - 32 380 3,78 3,82 3,302 3,531 Nr.8 - 36 3,85 3,83 3,88 3,404 3,607 G3, 14 25,50 25,48 25,62 24,117 24,658
Nr.10 - 24 ' 4,35 4,33 4,39 3,683 3,937 Nr.10 - 32 4,45 3,43 4,49 3,962 4,166 G7, 14 29,25 29,23 29,37 27,877 28,418
Nr.12 - 24 5,00 4,97 5,03 4,343 4,597 Nr.12 - 28 7 5,10 5,07 5,13 4,496 4,724 G1 11 32,00 31,98 32,15 30,291 30,931
', - 20 5,75 572 580 4,978 5,258 '/, - 28 59 592 599 5359 5,588 G1Y/, 11 40,75 40,70 40,85 38,952 39,592
s - 18 7,30 7,26 7,37 6,401 6,731 * 1 - 24 745 742 750 6,782 7,036
A - 16 880 8,77 888 7,798 8,153 KA - 24905 902 9,10 8,838 8,636
7T, - 14 10,30 10,27 10,37 9,144 9550 77, - 20 10,65 10,48 10,58 9,728 10,033
A - 13 /11,80 11,77 11,88 10,592 11,024 '/, - 20 12,10 12,08 12,18 11,328 11,608
KR - 12 /13,30 13,28 13,39 11,989 12,446 KR - 18 13,656 13,61 13,72 12,751 13,081
A - 11 /14,80 14,78 14,90 13,386 13,868 A - 18 115,25 1521 1532 14,351 14,681
%, - 10 /17,90 17,85 17,97 16,307 16,840 o, - 16 18,35 15,30 18,41 17,323 17,678
A - 9 21,00 20,95 21,10 19,177 19,761 "y - 14 21,40 21,35 21,49 20,269 20,650
1 - 8 24,00 23,95 24,12 21,971 22,606 1 - 12 24,45 24,40 24,54 23,114 23,571
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Les nouvelles désignations des matieres (choix)

0.6035
0.7050
0.7070

1.0035

1.0070
1.0114

1.0301
1.0302

1.0306

1.0333

1.0355

1.0403
1.0406
1.0419

1.0457

1.0486
1.0501

1.0528

1.0529
1.0535

1.0601

1.0722
1.0726
1.0727

Abréviations
anciennes

GG35
GGG50
GGG70

St01Z
St 33
St 37 -2

St70-2
St 37 -3U
St 02Z

c10
C10Pb
St 06 Z

St12[St2]
ust 13
St 14 [St 4]

St 03z
St 052
TTSt35N

C15Pb
C25
St 52.0

StE 290.7 TM
StE 240.7
RRStE 240.7

StE 290.7
StE 285
C35

C30
StE 350 -3Z
C 55

StE 360.7
C 60
15510

10 S Pb 20
35820
45 S 20

Abréviations
nouvelles

EN-GJL-350
EN-GJS-500-7
EN-GJS-700-2

S185
S235JRH

E360
$235J0

DX54D

DCO1 [Fe PO1]

DC04 [Fe P04]

DX53D

C25
L355

L245NB

P275N
C35

C30
S350GD
C55

C60

10SPb20
35520
46520

1.0756
1.0757

1.0760

1.0873
1.1103
1.1105

1.1170
1.1178

1.1206
1.1221

1.2083
1.2419

1.4000
1.4002

1.4021

1.4335
1.4361

1.4418
1.4435

Abréviations
anciennes

35 SPb 20
45 SPb 20

EStE 255
EStE 315

28 Mn 6
Ck 30

Ck 50
Ck 60

S$6-5-3
X6Cr 13
X6CrAl 13

X6Cr 17
X20Cr 13
X30Cr 13

X20CrNi 17 2
X12CrMoS 17
X4CrMoS 18

X6CrMo 17 1
X45CrMoV 15
X20CrMo 13

X5CrNi 18 12
X10CrNiS 18 9
X2CrNi 19 11

X2CrNiN 18 7
X1CrNi 25 21
X1CrNiSi 18 15

X10CrNiMo 18 9

X4CrNiMo 16 5
X2CrNiMo 18143

Abréviations
nouvelles

35SPb20
46SPb20
385Mn26

DCO06 [Fe P06]
S255NL1
S315NL1

C25E
28Mn6
C30E

C50E
C60E

X210Cr12
X42Cr13
105WCr6

$6-5-3
X6Cr13
X6CrAl13

X6Cr17
X20Cr13
X30Cr13

X17CrNi16-2
X14CrMoS17
X6CrMoS17

X6CrMo17-1
X50CrMoV15
X20CrMo13

X4CrNi18-12
X8CrNiS18-9
X2CrNi19-11

X2CrNiN18-7
X1CrNi25-21
X1CrNiSi18-15-4

X2CrNiMoN25-7-4
X4CrNiMo16-5-1
X2CrNiMo18-14-3

1.4462
1.4509

1.4510

1.4521
1.4522
1.4532

1.4558
1.4567
1.4568

1.4724
1.4742

1.4841
1.4845

1.5131
1.5415

1.5637
1.5662
1.5680

1.6211
1.6310

1.6511
1.6523
1.6526

1.7003
1.7006

1.7016

1.7034
1.7035

1.7131
1.7139

Abréviations
anciennes

X2CrNiMoN 2253
X6CrTiNb 18
X6CrTi 17

X2CrMoTi 18 2
X2CrMoNb 18 2
X7CrNiMoAl 15 7

X2NiCrAlTi 32 20
X3CrNiCu 18 9 X
X7CrNiAI17 7

X10CrAI 7
X10CrAl 13
X10CrAl 18

X7CrNi 23 14
X15CrNiSi 25 20
X12CrNi 25 21

558i7
50 MnSi 4
15Mo 3

10 Ni 14

15 MnNi 6 3
16 MnNi 6 3
20 MnMoNi 5 5

36 CrNiMo 4
21 NiCrMo 2
21 NiCrMoS 2

38Cr2
46 Cr2
17Cr3

37Cr4
41Cr4

41CrS 4
16 MnCr 5
16 MnCrS 5

Abréviations
nouvelles

X2CrNiMoN22-5-3
X2CrTiNb18
X3CrTi17

X2CrMoTi18-2
X2CrMoNb18-2
X8CrNiMoAl15-7-2

X2NiCrAlITi32-20
X3CrNiCu18-9-4
X7CrNiA7-7

X10CrAISi7
X10CrAISi13
X10CrAISi18

X7CrNi23-12
X15CrNiSi25-21
X12CrNi25-21

558i7
50MnSi4
16Mo3

12Ni14

X11CrMo5+|
X12Ni5

15MnNi6-3
16MnNi6-3
20MnMoN:i5-5

36CrNiMo4
21NiCrMo2-2
21NiCrMoS2-2

38Cr2
46Cr2
17Cr3

37Cr4
41Cr4

41CrS4
16MnCr5
16MnCrS5

1.7176
1.7182
1.7185

1.7219
1.7220
1.7225

1.7264
1.7321
1.7323

1.7380
1.7383
1.7779

1.8807
1.8812

1.8828
1.8831

1.8879
1.8880
1.8881

1.8902
1.8903

1.8911
1.8912
1.8913

1.8919
1.8930
1.8932

1.8973
1.8975
1.8977

Abréviations
anciennes

55Cr3
27 MnCrB 52
33MnCrB 52

34 CrMo 4
42 CrMo 4

20 CrMo 5
20 MoCr 4

20 MoCrS 4

10 CrMo 9 10

34 CrAINi 7
13 MnNiMoV 5 4
18 MnMoV 5 2

StE 460 TM
EStE 420 TM

EStE 460 TM

StE ...
WSEE ...
TStE ...

StE 460
StE 420
TStE 460

EStE 380
TStE 420
EStE 420

EStE 500
WStE 380
WStE 420

StE 415.7 TM
StE 445.7 TM
StE 480.7 TM

Abréviations
nouvelles

55Cr3
27MnCrB5-2
33MnCrB5-2

26CrMo4-2
34CrMo4
42CrMo4

20CrMo5
20MoCr4
20MoCrS4

10CrMo9-10
11CrMo9-10
20CrMoV13-5-5

34CrAINi7
13MnNiMoV5-4
18MnMoV5-2

P460M
P420ML2
P460ML2

P690Q
P690QH
P690QL1

S420N
S460NL

S380NL1
S420NL
S420NLA1

S500NL1
P380NH
P420NH

L415MB
L450MB
L485MB

4

W
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Tolérances des diameétres

Tolérances ISO

Selon la norme DIN 1414, les forets hélicoidaux sont réalisés avec la tolérance h8.
Pour la réalisation avec des tolérances plus serrées h7, h6 et h5.

Pour les diamatres Tolérances en mm (mesurées sur les listels au niveau des becs)

3
3

h8 h7 h6 h5 m7

de 1,0 0 0 0

> 6,0 0 0 0 0 +0,021

> 18,0 0 0 0 0 +0,029

> 50,0 0 0 0 0
a 80,0 -0,046 -0,030 -0,019 -0,013

o e —

Tolérances des micro-forets selon DIN 1899

La précision de réalisation des micro-forets jusqu’au diametre de 1,50 mm
correspond a la tolérance de la norme DIN 1899.

Tolérances selon les normes DIN - ISO 2768
Tolérances des longueurs (Valeurs en mm)

Diametres

> 2000
24000

> 30

+0,1 +0,15 +0,2 +0,3 +0,5
+0,2 +0,3 +0,5 +0,8 +1,2

Valeur de la tol. de
réalisation

a3 a6
fine +0,05 + 0,05
moyenne +0,1 +0,1

0,5 >3

Tolérances des angles (Valeurs en degrés et minutes)

Diamétres
Valeur de la tol. de >10 > 50 > 120
réalisation al10 a50 ai120 a 400 > 400
fine, moyenne +1° +0°30' +0°20' +0°10' +0°5'
grande + 1°30' +1° +0° 30 +0°15' +0°10'
trés grande +3° +2° +1° +0° 30’ +0°20'
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Définitions pour forets hélicoidaux
selon DIN ISO 5419 (extrait; edition 06/1998)

Foret hélicoidal a queue cylindrique/CM

longueur totale

corps queue cylindrique

longueur taillée

conicité arriére tenon d’entrainement

ﬁ (suivant DIN 1809) | Jongueur du céne _|
conicité de I'ame

4 o

o 3 h
JE = R

o

J \Z angle Q tenon d’éjection

épaisseur d’hélice axe .

de dent symétrique queue CM

goujure

pas

Partie taillante

longueur au sommet

-

surface de dépouille

angle de I'aréte transvers.

longueur de I'aréte
principale de coupe

aréte transvers.

aréte secondaire dos

Q
£
«© -
o ©
angle d’aff(itage 5 X |8
2 Q
)
8
largeur de listel ® talon
aréte transversale surface d’attaque \ _ gpaisseur de la dent L goujure
aréte principale de coupe longeur d’aréte transversale listels
bec
dent de coupe
Angles de coupe
Yee
Y
n Bx
Définitions:
i Oxe 1 = Sens de 'avance
@)~ i Ox 2 = Avance f
——— V ? 3 = Course d’outil par tour (d - «r)
® ) — @ 4 = Sens de coupe
® 5 = Sens effectif
Les angles de dépouille, d'attaque et angle
o, Dépouille latérale (Alpha) A Angle de coupe lat. (Gamma) dg coupe sont mesurés et répert,o_rilé_s selon les
o,  Dépouille lat. effective Y.  Angle de coupe lat. eff. deétails de la norme DIN 6581, définitions
B,  Angle du tranchan lat. (Beta) n  Angle de direction eff. de coupe (Eta) de la technique de coupe: Géométrie de

coupe des outils.
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Affatages

suivant Norme DIN 1412 (Extrait, Edition) 03/01)

a dépouille tronconique

Applications: Pergages des aciers, des
non-ferreux et des matiéres plastiques.
Valeur de I'angle d’affitage en fonction de
la matiére a percer.

Avantages: Bonne résistance des arétes
de coupe aux chocs et efforts radiaux.
Affltage simple, méme réalisable ,a la
main®!

Inconvénients: Aréte de coupe transver-
sale, large, ce qui augmente les efforts de
coupe axiaux.

Amincissement de I’ame
suivant Norme DIN 1412 A

Applications: Aff(tage pour le perca-

ge dans le plein avec des forets a ame
épaisse ou grand diamétre.

Avantages: Se centre tres bien car I'aréte
transversale est réduite au 1/10 du
diametre, donc efforts axiaux amoindris.
Inconvénients: Augmentation des temps de
réalisation de I'aff(tage.

Affatage en croix suivant
DIN 1412 C

Applications: Pour les forets a ame trés
épaisse, aciers tres durs et tenaces et
percages profonds.

Avantages: Se centre bien, efforts axiaux
amoindris, division et bonne évacuation
des copeaux.

Inconvénients: Réaffitage conforme obli-
gatoirement sur machines!

Amincissement de I'ame
et arétes de coupe corrigées
suivant Norme DIN 1412 B

Applications: Pour aciers a haute résist., aciers
au manganése (10% de Mn), aciers a ressort
ou lorsqu’il s’agit d’agrandir un trou existant.
Avantages: Trés résistant aux chocs et efforts
radiaux. Ne s’engage pas lorsqu’il s’agit de
percer des matériaux minces.

Inconvénients: Tendance a dévier, efforts de
coupe axiaux plus importants et temps de
réalisation de I'affitage augmenté.

Affltages fontes
suivant Norme DIN 1412 D

Applications: Pour le percage des fontes
grises, fontes malléables et piéces forgées.
Avantages: Protection des becs du foret et
bonne résistance a I'usure.

Inconvénients: Augmentation des temps de
réalisation de I'afftage.

Pointe de centrage
suivant Norme DIN 1412 E

Applications: Percages des téles, des
matieres tendres et des trous borgnes a
180°.

Avantages: Ce centre bien, bavures
amoindries a la sortie, percages circulaires
des toles et des tubes sans que le foret ne
s’engage.

Inconvénients: Affltage fragile et réaffitage
conforme obligatoirement sur machine!

441



v

HARTNER
Angles de dépouille/Débourrages

Angles de coupe des forets hélicoidaux en HSS et en HSS-E

Diametres

Type N, Type H
et sommets des forets a centrer

Type W, Type FN,
Type FW, Type S, Type IS

Type V

@ de foret en mm Angle de Angle au Angle de Angle au Angle de Angle au

au-dessus de a dépouille o sommet dépouille a. sommet dépouille o sommet
0,14 -0,24 28° 118° 28° 130° 28° 130°
0,24 -0,48 25° 118° 252 130° 25¢ 130°
0,48 - 0,95 23° 118° 23° 130° 23° 130°
0,95 -2,36 20° 118° 20° 130° 20° 130°
2,36 - 6,00 15° 118° 15° 130° 15° 130°
6,00 - 15,00 13° 118° 13° 130° 13° 130°
15,00 - 37,50 10° 118° 10° 130° 10° 130°
37,50 - 100,00 8° 118° 8° 130° 8° 130°

Angles de dépouille des angles de raccordement des forets étagés simples,
des forets étagés a listels continus et des forets a centrer

Type N, Type S

Type W, Type H,

Diamstres angle de raccordement angle de raccordement Forets a centrer
20 - 160° 161 - 180° 20 - 160° 161 - 180°
@ de foret en mm Angle de Angle de Angle de Angle de En fonction du
au-dessus de a dépouille o dépouille a dépouille a. dépouille a g D 20
0,48 - 0,95 - - - - 7° ™~
0,95 -2,36 14,0° 8° 16° 9° 7° |
2,36 - 3,75 13,0° 7° 15° 8° 6° %
3,75 -6,00 12,5° 6,5° 14° 7° ° Uf
6,00 - 9,50 11,0° 6° 13° 7° 4°
9,50 - 15,00 10,0° 5)” 12° 6° 4° N
15,00 - 23,60 9,5° 5° 11° 6° - )(/
23,60 - 37,50 9,0° 4,5° 11° 5° - ad L_G gd
37,50 - 60,00 8,0° 4° 10° 5° -
Débourrages lors des percages profonds
|
Surtout lorsqu’il s’agit de pergages profonds, les arétes de coupe du foret doivent 2
toujours avoir assez de liquide de refroidissement et c’est pourquoi il est nécessaire ! !
de faire un ou plusieurs débourrages. Le nombre de débourrages est dépendant de la ‘ ‘
matiere a usiner, de la profondeur de pergage et du type du foret utilisé. ‘ ‘
En utilisant des forets prévus pour les grandes profondeurs, avec un profil du type FN, ‘ 5xb
le nombre de débourrages est considérablement réduit. D"autre part, une modification ‘
de la valeur de I'angle au sommet peut influencer, sur certaines matiéres, la forme des ‘ -
copeaux. Lorsque la forme des copeaux est favorable, I'évacuation est meilleure et le ‘ I 15%D
lubrifiant arrive plus facilement au sommet du foret. Pour les profondeurs extrémes ou ‘ 15xD
en usinage horizontal, nous recommandons les forets pourvus de canaux de lubrifica- ‘ ’
tion intérieure. ‘ 15xD
1xD
| 1xD
Ces données techniques sont des valeurs moyennes conseillées. ‘ 8xb 1xD
3xD ‘
‘ |
1 ‘
Foret a Type FN Type N
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Pressions et débits des liquides de lubrification et de refroidissement

Pour les forets hélicoidaux en CW pourvus de canaux de lubrification interne

A 10 125 15 175 20 225 25
B 5 7.5 10 125 15 175 20

A = diametre de I'outil pour 'outil a canal de lubrification central
B = diametre de I’outil pour I'outil a canaux de lubrification hélicoidaux

Pour les forets hélicoidaux Multiplex, a plaquettes interchangeables, pourvus de canaux de lubrification

10 20 30 40 50 60 70 80 90

En percage avec des plaquettes inter- La haute performance du groupe hydrau- casse de l'outil. La taille des particules
changeables en HSS-E et en CW, nous lique de lubrification est trés importante. solides du liquide filtré ne doit pas
recommandons, comme liquide de Lorsque la pression est insuffisante, avec dépasser les 50 microns.
refroidissement et de lubrification, un faible débit, I'état de surface du percage

I'huile soluble a 5 % de concentration. est trés mauvais et il y a des risques de
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Conseils d’utilisation pour forets -

Norme/DIN
Matiére de coupe

Version
Type
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
Q’ng’r:“'1|2|3|4|5|6|7|s|9 ® e
f (mm/U) @ Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0,014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0,014 0,016 0,018 0,020 0,023 0,025 coupe a droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0,100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,700 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0,400 0,500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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81110 81120 81130 81140 84400 84501 81171 82971 81173 82972 84803 84503
81115 81145
1897 1897 1897 1897 1897 1897 1897 N.U. 1897 N.U. 1897 1897

W HSS  HSS HSSE  HSS-E
s O O &3 V) ® = @ O O U) ®
N N v

N H w FN \' IS IS v \'
69/71 75 76 77/78 73 73 81 166 80 165 83 83
| /

Ve Gamme d’avance ve | Gamme Ve | Gamme Vo Gamme d’avance Ve | Gamme Ve | Gamme
m/min ° m/min | d’av. N° | |m/min | d’av. N° [ | m/min ° m/min | d’av. N° | | m/min | d’av. N°
27 6 6 30 6 32 7 35 5] 5 5 5 38 5 42 6
22 5 5 24 5 26 6 30 5 5 5 5 33 4 36 5
30 6 6 33 6 36 7 40 5] 5] 5] 5 44 5 48 6
30 5 5 33 5 36 6 40 5 5 5 5 38 5 42 6
25 5 5 28 5 31 6 40 5] 5] 5] 5 44 5 48 6
25 5 5 28 5 31 6 40 5] 5 44 5 48 6
25 4 28 5 35 4 4 38 4 42 &
22 4 24 5] 20 4 4 27 4 30 5
16 3 3 22 3 24 4
30 6 6 33 6 36 7 36 6 6 6 6 44 4 48 5
20 4 22 5 20 4 4 22 4 24 5
15 3 3 18 3 20 4
14 4 16 5 16 4 4 22 4 24 5
12 3 3 18 3 20 4
16 4 4 18 4 20 5] 15 4 4 19 4 21 5
12 3 3 14 3 16 4
15 3 3 14 3 17 4
8 2 2 9 2 11 3
45 4 4 4 1 5 2
18 4 4 4 4 20 4 22 5
14 3 3 3 3 15 3 17 4
16 3 3 3 3 18 3 20 4
30 6 6 33 6 36 7 35 6 6 40 6 45 7
30 6 6 33 6 36 7 30 6 6 35 6 40 7
25 6 6 28 6 31 7 30 6 6 33 6 36 7
20 6 6 22 6 24 7 25 6 6 27 6 29 7
10 3 3 12 3 14 4
8 1 1 6 2 7 2
10 2 2 2 2 11 2 12 3
6 2 2 2 2 2 8 3
70 7 7 85 8 90 7 7
70 7 7 85 8 90 7 7
50 7 7 7 60 8 80 7 7
50 6 6 60 7 70 6 6
70 6 6 6 80 6 90 6 70 6 6
60 5 B 5 65 5 70 6 40 5 B
70 6 75 5 80 6 60 5 5
40 5 B 5 45 5 50 6 40 5 5
30 4 4 4 33 4 36 5 35 4 4 4 4 45 5 50 6
25 4 4 27 4 30 5 30 4 4 4 4 40 4 45 5
15 4 4 16 4 18 5 20 4 4 4 4 23 4 26 5
15 4 18 5 15 4 4 4 4 17 4 20 5
18 4 4 4 22 4 29 5 20 4 4
28 5 5 5) 5 36 5 47 6 30 4 4
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Conseils d’utilisation pour forets -

Norme/DIN
Matiére de coupe

Version
Type
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
Q’ng’r:“'1|2|3|4|5|6|7|s|9 ® e
f (mm/U) @ Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0,014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0,014 0,016 0,018 0,020 0,023 0,025 coupe a droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0,100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,700 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0,400 0,500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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84805 84808 84806 84511 89235 89246 89301 89302 89303
N.U. 1897 1897 1897 6539 N.U. 8037 8041 8038
@ O @ ® O O O O O
FU 500 FU 500 DZ FU 500 DZ FN 500 N N N N N
92 85 85 87 89 91 150 183 149
’ //
Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme d’avance
m/min d’av. N° m/min d’av. N° m/min d’av. N° m/min d’av. N° m/min °
45 6 35 6 45 6 42 6 80 4
35 5 30 5 35 5 37 5 70 4
50 6 40 6 50 6 47 7 80 5 4 4
40 6 30 6 40 6 44 6 70 4 3 3
44 6 32 6 44 6 47 6 80 4
44 6 28 6 44 6 47 6 70 4
40 5 20 5 40 5 44 5 60 4
27 4 15 4 27 4 30 4 60 4
22 3 13 3 22 3 25 3
44 6 30 6 44 6 47 4 80 5
22 4 16 4 22 4 25 5 60 4
18 & 12 &) 18 &) 20 4
22 4 15 4 22 4 25 5 50 4
16 3 10 3 16 3 18 4
20 4 15 4 20 4 22 5 50 3
15 3 10 3 15 3 17 4
13 3 10 3 13 3 17 4
9 2 9 2 12 2 25 2 2 2
20 3 3 3
10 2 2
20 4 14 4 20 4 22 4 25 2
16 3 10 4 16 4 18 3 15 1
18 4 12 4 18 4 20 3 25 2
45 6 36 6 45 6 50 7 90 4 4 4
40 6 30 6 40 6 44 7 80 4 4 4
40 6 30 6 40 6 45 7 80 4 4 4
30 6 22 6 30 6 33 7 70 4 4 4
16 4 10 1 1
6 2 15 2
15 1
15 1
70 7 50 7 70 7 200 7
70 7 50 7 70 7 200 7
85 7 65 7 85 7 150 6
70 6 60 6 70 6 120 6
80 6 60 6 80 6 180 6
80 5 70 5 80 5 80 5 80 5
77 5 45 5 77 5 180 5 5 5]
44 5 30 5 44 5 60 5 180 5 5 5
50 4 36 4 50 4 50 5 120 5
40 4 30 4 40 4 44 5 120 5
32 4 30 4 32 4 33 5 70 4
28 4 25 4 28 4 28 5 50 3
25 4 20 4 25 4 25 4 50 4 4
27 4 15 4 27 4 40 3 3 3
80 3 3 2
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Conseils d’utilisation pour forets -

Norme/DIN
Matiére de coupe

Version
Type
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
Q’ng’r:“'1|2|3|4|5|6|7|s|9 ® e
f (mm/U) @ Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0,014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0,014 0,016 0,018 0,020 0,023 0,025 coupe a droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0,100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,700 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0,400 0,500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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81010 81017 82010 81020 81030 82030 81040 84406 84405 84460 84415 84502
81015 81025 81035 81045
338 338 345 338 338 345 338 338 338 345 338 338
] >0
= @ O O O O &2 @ ® ® @ ®
N N N H w w FN N N N FN FN
23/27 29 158 32/34 36/38 157 39/41 43 30 160 45 45
Ve Gamme d’avance Ve Gamme Ve Gamme d’avance Vo Gamme
m/min °© m/min | d’av. N° m/min N° m/min | d’av. N°
27 6 6 6 6 30 6 6 6 32 7
22 5 5 5 5] 24 5 5 5 26 6
30 6 6 6 6 33 6 6 6 36 7
30 5 5 5 5 33 5 5 5 36 6
25 5 5 5 5 28 5 5 5 31 6
25 5 5 5! 5] 28 5 5 5 31 6
25 4 4 4 28 5]
22 4 4 4 24 5
30 6 6 6 6 33 6 6 6 36 7
20 4 4 4 22 5
14 4 4 4 16 5
16 4 4 4 4 18 4 4 4 20 5
30 6 6 6 6 33 6 6 6 36 7
30 6 6 6 6 33 6 6 6 36 7
25 6 6 6 6 28 6 6 6 31 7
25 6 6 6 6 22 6 6 6 24 7
80 7 7 85 8
80 7 7 85 8
70 7 7 7 7 7 7 60 8
70 6 6 6 6 60 7
50 6 6 6 6 6 80 6 6 90 7
50 5] 5 5 5 5 5 65 5 5 5 70 6
70 6 75 5 5 5 80 6
40 5 5 5) 5 45 5 5 5 50 6
30 4 4 4 4 33 4 4
25 4 4 4 27 4 4
15 4 4 4 4 16 4 4 4 18 5]
15 4 4 4 18 5
18 4 4 4 4 4 22 4 4 4 29 5]
28 5 5 5 5 5 5 36 5 5)
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Conseils d’utilisation pour forets -

Norme/DIN
Matiére de coupe

Version
Type
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
Q’ng’r:“'1|2|3|4|5|6|7|s|9 ® e
f (mm/U) @ Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0,014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0,014 0,016 0,018 0,020 0,023 0,025 coupe a droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0,100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,700 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0,400 0,500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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81011 82011 81041 81061 81013 82012 81012 84800 84859 84807 84504 84505
338 345 338 338 338 345 338 338 338 338 338
% O @z O O O O @ @ @ ® ®
N N FN S IS IS N FN N S FN S
47 161 49 57 55 162 65 51 164 61 51 61
v
/
| [
/
/
Ve Gamme d’avance Ve Gamme d’avance Ve Gamme d’avance
m/min °© m/min N° m/min °
35 5 5 5 5 5] 5 38 6 6 42 6
30 5 5 5] 5 5] 5 33 5 5 36 5
40 5 5 5] 5 5] 5 44 5 5 48 6
40 5 5 5 5 5 5 38 5 5 42 6
40 5 5 5 5] 5 5
40 5 5 5] 5 44 5 5 48 6
35 4 4 4 5 38 4 4 42 5
20 4 4 4 4 27 4 4 30 5
16 3 3 3 3 3 22 3 3 3 34 4 4
36 6 6 6 6 6 6 6 44 4 4 48 6
20 4 4 4 B 22 4 4 24 5
15 8 8 3 & & 18 3 8 20 4
16 4 4 4 3 22 4 4 24 5
12 8 8 3 8 8 18 3 S 20 4
15 4 4 4 3 19 4 4 21 5
12 3 3 3 3 3 14 3 3 16 4
15 3 3 3 3 3 14 3 3 3 17 4 4
8 2 2 2 2 9 2 2 11 3 2
4 1 6 1
18 4 4 4 4 4 4 8 20 4 4 4 22 5 5
14 3 3 2 3 3 3 15 3 3 17 4 3
16 8 3 S 3 3 3] 3 18 3 3 20 4 4
35 6 6 6 5] 40 6 6 45 7
30 6 6 6 5 35 6 6 40 7
30 6 6 6 5] 33 6 6 36 7
28 6 6 6 5 27 6 6 29 7
10 & B B B 3 12 3 14 4 3
8 1 1 6 2 7 2
10 2 2 2 2 11 2 12 2
6 2 2 2 2 7 2 8 2
90 7 7 7
90 7 7 7
80 7 7 7 7 85 8
70 6 6 6 6 72 7
70 6 6 6
40 5 5] 5 5 5 5 88 5 B 96 6
60 5] 5 5]
40 5 5] 4 5 5 5
35 4 4 4 4 4
33 4 4 4 4 4 40 4
20 4 4 4 4 4 4 22 4 4 25 5
15 4 4 4 1 1 4 17 4 4 4 20 5 4
20 4 4 4 22 4 4 24 5
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Conseils d’utilisation pour forets -

Norme/DIN
Matiére de coupe

Version
Type
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
Q’ng’r:“'1|2|3|4|5|6|7|s|9 ® e
f (mm/U) @ Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0,014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0,014 0,016 0,018 0,020 0,023 0,025 coupe a droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0,100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,700 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0,400 0,500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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94

59

Ve Gamme d’avance Vo Gamme d’avance Vo Gamme d’avance Vo Gamme d’avance Vo Gamme d’avance
m/min N° m/min ° m/min ° m/min ° m/min °
35 45 45 35
30 35 35 30
30 40 40 42 40
32 44 44 40
20 40 40 35
13 22 22 20
5o 6 4 6 44 6 S 40 &
12 18 18 15
10 16 16 15
10 15 15 12
o 8 13 8 13 3 S 128
S e 2 9 2 s 2
14 4 20 4 20 4 14 4
10 4 16 4 16 4 10 3
12 4 18 4 18 4 12 3
30 40 40 40 30
22 30 30 29 25
I I I . t0 8
5 2
so 7 70 7 70 7 S % 7
so 7 7 7 70 7 S % 7
60 70 70 70
e 6 & 6 & 6 & . 8 6
© 5 . & 5 & 5 9% 8 5
30 44 44 40
30 40 40 25 30
30 32 32 20 25
20 4 25 4 25 4 24 5 20 4
15 4 27 4 27 4 25 5
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Conseils d’utilisation pour forets N darticle @)
Norme/DIN
Matiére de coupe

Version
Type
Lubrification
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
@n:’;t"1|2|3|4|5|6|7|8|9 @ Huie
f (mm/U) © Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0014 0016 0,018 0020 0,023 0,025 coupe 2 droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,100 0,125 0,460 0,200 0250 0,315 0400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0315 0400 05500 0,630 0,630
25,00 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,800 0,800
63,00 0,315 0400 0500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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Ve

Gamme d’avance
o

Gamme d’avance
o

Gamme d’avance
o

Ve

Gamme d’avance
o

Ve

Gamme d’avance
o

m/min N m/min N m/min N m/min N m/min N
40 6 42 6 48 7 60 7 80 4
32 5 37 5 38 6 48 6 70 4
45 6 47 6 48 7 60 7 80 5
40 5 44 6 38 6 48 6 70 4
42 6 47 6 48 6 60 6 80 4
40 5 47 6 48 6 60 6 70 4
28 4 44 5 45 5 50 5 60 4
25 4 30 4 30 5 33 5 60 4
20 3 25 3 28 4 31 4
40 4 47 3 50 7 55 7 80 5
22 4 25 4 25 5 31 5 60 4
18 3 20 3 25 4 31 4
20 4 25 4 25 5 30 5 50 4
15 3 18 4 20 4 24 4
25 4 22 5 24 5 30 B 50 3
15 3 17 4 17 4 20 4
15 3 14 4 14 4 18 4
10 2 12 2 12 3 15 3 25 2

4 3 5 3 20 2

15 4 22 4 20 5 25 5 25 2

10 3 18 3 14 4 18 4 15 1

12 8 20 3) 16 4 20 4 25 2

50 6 50 7 48 7 60 7 90 4

40 6 40 7 38 7 48 7 80 4

45 6 44 7 42 7 52 7 70 4

32 6 33 7 35 7 40 7 80 4
8 &) 16 4 12 4 15 4

5 2 6 2 10 2 12 2 15 2

14 & 18 & 15 1

10 3 12 3 15 1

200 7

200 7

95 7 120 7 150 6

75 8 95 8 120 6

180 5

50 5 50 5] 90 6 100 6 80 5

180 5

60 &) 60 5 50 6 55 6 180 B

50 5] 50 5] 120 5

45 4 44 5 48 5 60 5 120 5

40 4 33 5 45 5 55 5 70 4

32 4 28 5 38 £ 45 5 50 3

25 4 25 4 50 4

38 6 48 6 40 3

80 3
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Conseils d’utilisation pour forets -

Norme/DIN
Matiére de coupe

Version
Type
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
Q’ng’r:“'1|2|3|4|5|6|7|s|9 ® e
f (mm/U) @ Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0,014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0,014 0,016 0,018 0,020 0,023 0,025 coupe a droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0,100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,700 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0,400 0,500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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81210 81317 81310 82210 81320 81330 81350 81340 84814 84812 84418 84423 84506

339 340 340 341 340 340 340 340 340 340 340 340 340
wm © @O 0 O O O &3 O @ @® @ ®
N N N H oW FN

N FW FU500DZ FU500DZ N FN FN
109 114 111 168 117 118 124 120 131 131 115 122 122
| | 4
N
Ve Gamme d’avance ve |[Gamme Ve |Gamme Ve |Gamme d’avance Ve |[Gamme
m/min ° m/min |d’av. N° | [m/min [d’av. N° | [m/min ° m/min | d’av. N°
24 6 6 6 6 6 29 5 32 5] 28 6 6 30 7
20 5 5 5 5 5 22 4 25 4 22 5] 5 24 6
27 6 6 6 6 6 32 5 35 5 30 6 6 33 7
27 5 5 5 5 5 25 5 28 5 30 5 5 33 6
22 5 5 5 5 5 25 5 28 5 25 5] 5 28 6
22 5 5 5 5 5 22 5 25 5] 25 5] 5 28 6
13 4 15 4 22 4 4 24 5
12 3 13 3 18 4 4 23 5
11 2 12 2
27 6 6 6 6 6 25 5 28 5 30 6 6 33 7
12 3 14 3 14 4 4 18 5
11 2 12 2
12 ) 13 3 12 4 4 15 5
7 2 8 2
14 4 4 4 4 4 12 3 13 9 16 4 4 19 5
9 2 10 2 10 & B 13 4
9 2 10 2
12 3 13 3
7 3 8 3
11 3 12 3
27 6 6 6 6 6 29 6 32 6 30 6 6 33 7
27 6 6 6 6 6 23 6 26 6 30 6 6 33 7
22 6 6 6 6 6 25 6 28 6 24 6 6 26 7
18 6 6 6 6 6 18 6 20 6 20 6 6 22 7
65 7 7 45 7 50 7
65 7 7 45 7 50 7
45 7 7 7 7 7 7 54 7 60 7 50 7 7 55 8
45 6 6 6 6 6 45 6 50 6 50 6 6 55 7
63 6 6 6 6 6 6 45 6 50 6 70 6
54 5 5 5 5 5 5 60 5 70 5 60 5 5 65 6
63 6 40 5 50 5]
36 5 5 5 5 5 25 5 28 5 40 5 5 44 6
28 4 4 4 4 4 31 4 35 4 30 4
22 4 4 4 4 22 4 25 4 25 4
22 4 4 4 4 4 22 4 24 4 14 4 4 16 5
18 4 20 4 12 4 4 14 5
14 4 4 4 4 4 4 16 4 18 4 18 4 4 23 5
22 5 5 5 5 5 5 5 11 4 12 4 32 5
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Conseils d’utilisation pour forets N darticle @)
Norme/DIN
Matiére de coupe

Version
Type
Lubrification
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° E)roiyits de refroidissement:
i ir
@n:’;t"1|2|3|4|5|6|7|8|9 @ Huie
f (mm/U) © Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0014 0016 0,018 0020 0,023 0,025 coupe 2 droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,100 0,125 0,460 0,200 0250 0,315 0400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0315 0400 05500 0,630 0,630
25,00 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,800 0,800
63,00 0,315 0400 0500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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81311 82211 81341 81361 81362 89286 82710 82521 82535 82525 82515
340 341 340 340 340 N.U. N.U. N.U. N.U. N.U. N.U.
% O % O V) O O O O] O]
N

N FN S S N FN N FN FN FN
axial axial axial axial axial
126 169 127 129 129 133 107 180 179 181 182
)
i
‘
Ve Gamme d’avance Vo Gamme Vo Gamme Vo Gamme d’avance Vo Gamme Vo Gamme
m/min ° m/min | d’av. N° m/min | d’av. N° m/min N° m/min | d’av. N° m/min | d’av. N°
33 5] 05 5 26 6 6 6 35 6 30 5
27 5 5] 5 22 5 5 5 30 5 25 4
36 5 5 5 30 6 6 6 30 6 30 5
32 5 5 5 30 5 5 5 30 5 25 4
36 5 5 5 24 5 5 5 35 5 30 4
36 5 5 5 24 5! 8 5 29 5 25 4
22 4 4 4 22 4 4 4 22 4 18 3
18 4 4 4 20 4 4 4 18 4 16 3
14 3 3 3 3 15 3 14 3 3 3 14 3 12 2
32 5 5 5 30 6 6 6 35 6 30 5
18 4 4 4 17 4 4 4 18 4 16 3
13 &) 8 3 13 8 12 8 & & 14 3 12 2
14 4 4 4 14 4 4 4 14 4 12 3
10 8 8 3 10 8 10 8 8 8 12 3 10 2
13 4 4 4 15 4 4 4 15 4 13 3
10 3 3 3 10 3 10 3 3 3 11 3 9 2
12 3 3 3 10 3 10 3 3 3 11 3 9 2
6 2 2 2 8 2 7 2 2 2 8 2 6 2
4 1 4 2 4 1
12 4 4 4 4 15 4 14 4 12 3
8 3 3 2 3 10 3 10 3 8 2
10 8 3 3 3 13 3 12 3 12 2
32 6 6 6 30 6 6 6 30 6 28 5
27 6 6 6 30 6 6 6 24 6 22 5
26 6 6 6 24 6 6 6 24 6 22 5
24 6 6 6 20 6 6 6 20 6 18 5
6 B B & B 6 3 7 & B B 8 B 6 2
5 1 1 1 6 1 8 1 6 1
8 2 10 2 10 2 8 2
5 2 6 2 8 2 6 2
80 6
70 7 50 7 7 7 60 7 55 6
60 6 50 6 6 6 50 6 44 5
60 5
36 5 5 5 60 5 5 5 38 5 35 4
54 5] 55 5] 50 4
36 5] 5 5 40 5 5 5 36 5 33 4
30 4 4 5]
24 4 4 5 24 4 4 4 24 4 22 4
18 4 4 4 24 4 4 4 20 4 18 4
13 4 4 4 4 25 4 22 4 4 4 14 4 12 4
16 4 4 4 50 4
26 4 40 3 24 5 5 5 25 5 25 4
80 3
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Conseils d’utilisation pour forets

Norme/DIN
Matiére de coupe
Version
Il est conseillé de choisir des outils dont les avances sont en caractéres gras. Type
Gamme d’avance n° E)roiyits de refroidissement: Prix/dim. page
i ir
@n:’;t"1|2|3|4|5|6|7|8|9 @ Huie
f (mm/U) © Huile soluble
0,50 0,004 0,006 0,007 0008 0010 0,012 0014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0,012 0014 0016 0,018 0020 0,023 0,025 coupe 2 droite
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 008 0100 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,080 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,100 0,125 0,460 0,200 0250 0,315 0400 0,500 0,630
20,00 0,125 0,160 0,200 0250 0315 0400 05500 0,630 0,630
25,00 0,160 0,200 0250 0,315 0,400 0,500 0,630 0,800 0,800
63,00 0,315 0,400 0500 0630 0800 1,000 1,250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matiéeres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers delcémentation'non=allies 1 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersiaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 QO
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 o
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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81410 82310 81450 81440 81740
81510 82410 81540 81750
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82466
82467
82468
82469
N.U.

NOFNOF
FN FN

84425
84426

1869

| Hss
V)

81441
81541

1869

(HSS-E
®

82341

1870

N FW FN GT 100 FN FN
134/139/ 170/173 137 135{::0/ 145-147 171/174 175-178 136/141 138/142 172
@ ® ® @ @ @ @ ® @ @
Ve Gamme d’avance Ve | Gamme Ve | Gamme Ve | Gamme
m/min ° m/min | d’av. N° m/min | d’av. N° m/min | d’av. N°
22 5 5 5 5 5 5 28 5 30 4 30 4
18 4 4 4 4 4 4 22 4 25 4 25 4
20 22 5] 5] 5 5 5 5! 28 5! 33 4 33 4
20 18 4 4 4 4 4 4 22 4 30 4 30 4
25 22 4 4 4 4 4 4 28 4 33 4 33 4
25 18 4 4 4 4 4 4 22 4 33 4 33 4
16 3 20 3 20 3
12 3 3 14 3 14 3
10 2 10 2
22 5 5 5 5 5 5 28 5 29 4 29 4
10 3 3 14 3 14 3
10 2 10 2
8 3 3 10 3 10 3
8 2 8 2
12 3 3 3 3 3 3 12 3 11 3 11 3
6 2 2 2 2 2 2 8 2 8 2 8 2
6 2 2 8 2 8 2
5 1 5 1
3 1 3 1
10 3 10 3
8 2 8 2
10 2 10 2
22 5 5 5 5 5 5 28 5
18 5 5 5] 5] 5 5 22 5 20 5 20 5
20 5 B 5 5 5 5 25 5
14 5 5 5 5 5 5 18 5 16 5 16 5
5 2 5 2
6 1 5 1 5 1
6 1 6 1
5 1 5 1
55 6 70 6
55 6 70 6
45 6 6 6 6 6 6 55 6 50 6 50 6
36 5 5 5 5 5 5 45 5 40 5 70 5
55 5 5 5 5 5 5 5 70 5
22 4 4 4 4 4 4 28 4 30 4 30 4
45 4 4 45 4 45 4
28 4 4 4 4 4 4 36 4 30 4 30 4
22 3 3 3 3 3 3 28 3 25 4 25 4
20 3 3 3 3 3 3 25 3 20 4 20 4
18 3 3 3 3 3 3 22 3 16 3 16 3
18 3 10 3 10 3
12 3 3 3 3 3 3 15 3 14 3 14 3
18 4 4 4 4 4 4 22 4 20 3 20 3
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Conseils d’utilisation pour micro forets

Gamme d’avance n°
ﬁn:):]t" 101 [ 102 [ 103 | 104 [ 105 [ 106 | 107 [ 108 | 109
f (mm/rév.)

0,10 0,002 0,003 0,003 0,004 0,006 0,007 0010 0,013 0,016
0,16 0,002 0,003 0,004 0005 0,007 0,009 0,012 0,016 0,022
0,25 0,008 0,004 0,006 0,007 0,000 0,011 0,014 0,019 0,024
0,30 0,004 0,005 0,007 0,009 0,011 0,015 0,019 0,025 0,033
0,50 0,005 0,007 0,008 0,011 0,014 0,019 0,024 0,031 0,041
0,63 0,007 0,000 0,012 0015 0,020 0,026 0,034 0,044 0,057
0,80 0,010 0,013 0,016 0,020 0,024 0,031 0,088 0,048 0,060
1,00 0,020 0,024 0,029 0,035 0,041 0,050 0,060 0,072 0,086
1,50 0,030 0,035 0,040 0,046 0,052 0060 0069 0,080 0,092
2,00 0,040 0,046 0,053 0,061 0,070 0,080 0,093 0,06 0,122

N° d’article

N° d’article
Norme/DIN
Matiére de coupe
Nuance carbure
Version

Type
Lubrification
Prix/dim. page

Gamme d’avance n° N° d'article 6400/6401/6408/6412 'E;OdU“S de refroidissement:
@ outil Air
s 56 | 57 | 58 | 59 | 60 | 6 | 6 | 63 [ e4 | 65 | 66 | 67 | 68 ® Huile
f (mm/rév.) © Huile soluble
0,80 0008 0016 0024 0032 004 005 006 007 008 008 008 000 009 g0 0.
1,00 0,012 0022 0032 0042 006 007 008 009 010 010 0,11 0,11 0,12 pe:

1,50 0,021 0,036 0,051 0,066 0,09 0,10 0,12 0,13 0,15 0,15 0,16 0,17
2,00 0,032 0052 0,072 0,092 0,12 0,14 0,16 0,18 0,20 0,21 0,22 0,23

0.18 coupe a droite
0,24 coupe a gauche

2,50 0,045 0,070 0,095 0,120 0,15 0,17 0,20 0,22 0,25 0,26 0,27 0,28 0,30
3,00 0,060 0,090 0,120 0,150 0,18 0,21 0,24 0,27 0,30 0,31 0,33 0,34 0,36
Matieres Exemples, nouvelle désignation (Ancienne désignation entre parenthéses) Résistance Dureté Prod.
Caracteres gras = N° de matiéres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
_ 1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
[AGiers'delcémentation'non=allies ¥ 1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
_ 1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ }
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 o
_ 1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGiErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
PAGiErS @ ressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ ]
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]e)
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ )
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TiAIBMo1V1 <1400 [ }
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
_ 3.2131 G-AlISi5Cu1, 38.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 (@)
['Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
_ 2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
_ 2.0916 CuAl5, 2.0960 CuAl9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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87011 84810 89281 86402 86400 86401 86405 86408 86412
87016
1899 1899 N. Usine N. Usine N. Usine N. Usine N. Usine N. Usine N. Usine
K10/K20 K/P K/P K/P K/P K/P K/P
O @® O (A ® ® 0 (A 0
N N N N N N N N N
axial axial axial
289/291 292 293 294 295 296 297 298 299
|
!
Ve Gamme Ve Gamme Ve Gamme Ve Gamme Vo Gamme d’avance Ve Gamme d’avance
m/min | d’av. N° m/min | d’av. N° m/min | d’av. N° m/min | d’av. N° m/min ° m/min °
21 106 27 106 50 105 100 62 100 64 62 105 62 58 58
18 105 23 105 35 104 100 62 100 64 62 100 62 58 58
18 106 23 106 50 105 100 62 100 64 62 105 62 59 59
16 105 21 105 45 104 90 61 90 63 61 90 61 59 59
20 105 26 105 45 104 90 62 90 64 62 95 62 58 58
18 105 23 105 35 104 90 62 90 64 62 95 62 58 58
14 104 18 104 30 103 90 61 90 63 61 90 61 58 58
14 104 18 104 30 108 90 61 90 63 61 90 61 58 58
12 103 16 103 70 60 70 62 60 70 60 58 58
18 106 23 106 50 103 100 61 100 63 61 100 61 57 57
14 104 18 104 40 103 85 61 85 63 61 85 61 58 58
12 103 16 103 70 60 70 62 60 70 60 58 58
14 104 18 104 25 103 70 60 70 62 60 70 60 57 57
12 103 16 103 60 60 60 62 60 60 60 57 57
16 104 20 104 25 103 50 60 50 62 60 50 60 58 58
14 103 18 103 60 60 60 62 60 50 60 58 58
14 103 18 108 60 57 57 50 57 57 57
8 102 10 102 20 102 60 57 57 50 57 57 57
15 104
18 104 20 104 25 103 30 57 57 70 57 57 57
14 103 16 103 25 102 15 56 56 60 56 56 56
16 103 18 103 25 102 30 57 57 70 57 57 57
26 106 33 106 80 105 130 66 130 68 66 150 60 60 60
22 106 28 106 60 105 130 66 130 68 66 140 60 60 60
18 106 23 106 60 105 130 66 130 68 66 140 60 60 60
22 106 28 106 50 105 120 65 120 67 65 130 60 60 60
15 103 10 56 56 25 56 56 56
45 104 15 56 56 35 56 56 56
25 104 15 56 56 35 56 56 56
160 107 70 68 68 70 68 68 68
150 106 70 68 68 70 68 68 68
26 107 100 106 135 59 59 135 59 59 59
18 106 60 106 135 59 59 135 59 59 59
75 106 80 106 150 105
42 105 53 105 50 105
67 106
22 105 28 105 44 104
22 104 28 104 68 103
18 104 23 104 49 108
13 104 16 104 53 103
14 104 36 103
16 104 20 104 50 103
18 104 23 104 36 103
60 104
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Conseils d’utilisation pour TS-Drills N darticle [
Norme/DIN

Matiére de coupe

Nuance carbure

Version

Type

Forme d‘attachement

Il est conseillé de choisir des outils dont les avances sont en caractéres gras. e
9 Lubrification

Gamme d’avance n° E)roduits de refroidissement: Prix/dim. page
@ outil Air
mm 1 | 2 | 3 [ 4 [ 5 | 6 | 7 | 8 |09 ® Huile
f (mm/U) © Huile soluble
0,50 0,004 0,006 0,007 0,008 0,010 0012 0014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0012 0,014 0,016 0018 0020 0,023 0,025 coupe & droite
_ o : gaUChe
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 0,080 0,00 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,08 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,00 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0,315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0400 0500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parentheses ) Résistance Dureté Prod.
Caracteres gras = N° de matiéeres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000

1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000
1.0402 C22, 1.1178 C30E (Ck30) <700
1.0503 C45, 1.1191 C45E (Ck45) <850
1.0601 C60, 1.1221 C60E (Ck60) <1000
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400
1.0301 (C10), 1.1121 C10E (Ck10) <850
1.7276 10CrMo11, 1.5125 11MnSi6 <1000
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400
1.8504 34CrAl6 <1000
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400
JAGiersrapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400

O

@)

O

@)

@)

@)

@)

@

@)

@)

o

([ ]

@)

{

@

([ ]

o

JAGiersaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )

Aciers trempés - <48 HRC [ )

<66 HRC @

Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )

austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]

martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO

_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O

0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)

Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]@)

Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ )

Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 [ )

3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4AMo4Sn2,5, - TIAIBMo1V1 <1400 o

[Aluminium et ses alliages 3.0255 Al99,5, 3.2315 AIMgSii1, 3.3515 AIMg1 <400 @)

['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)

_ 3.2131 G-AlSi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O

3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)

[Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O

[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)

_ 2.0380 CuZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O

2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]

2.0790 CuNi18Zn19Pb <850 o

_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]

2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o

Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO

renf. de fibres d’aramides Kevlar <1000 O

renf. de fibres de verre ou carbone GFK/CFK <1000 O
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89306 89264 89237 89422 89413 89402 89401 89450 89550 89266
6538K 6537K 6537K 6537K  6537K 6539 6537K  6537K 6537K

 Carbure _ CWmono _ _ -
V) ® ® ® . . . 6 0 ®

80U 100U 100U 100H 100U 100U 100U 100INOX 100INOX 100U

HE HE Dz HA HA HE Dz HA HE HE
axial axial axial

208 196 200 198 194 194 200 209 209 207

Ve Gamme Vo Gamme d’avance Ve Gamme Ve Gamme d’avance Ve Gamme d’avance Vo Gamme
m/min | d’av. N° m/min N° m/min | d’av. N° m/min N° m/min N° m/min | d’av. N°
95 6 100 6 130 7 130 7 7 7 110 6
80 5 85 5 110 6 110 6 6 6 90 5
95 7 110 7 145 8 145 8 8 8 130 7
75 6 85 6 110 7 110 7 7 7 110 7
80 6 90 6 120 7 120 7 7 7 100 7
75 6 85 6 110 7 110 7 7 7 95 6
70 6 80 6 105 7 105 7 7 7 90 6
75 6 80 6 105 7 105 7 7 7 90 6
60 5 75 5 100 6 100 6 6 6 80 6
90 7 100 7 130 8 130 8 8 8 110 7
75 6 90 6 120 7 120 7 7 7 90 6
60 5 65 4 85 5 85 5 5 5 65 4
75 6 75 5 100 6 100 6 6 6 85 6
60 5 70 4 90 5 90 5] 5] 5 80 5
45 5 50 5 65 6 65 6 6 6 60 5
35 5 40 4 55 5 55 5 5 5 50 4
40 4 55 4 45 3
35 2 45 3 45 3 3 3 45 2
35 1 40 1 40 1 1 1 40 2
20 1 20 1 20 1 1 1 20 1
40 2 40 2 40 2 40 2 2 2 80 5 5 45 4
35 2 15 1 15 1 15 1 1 1 60 2-3 2-3 40 2
35 2 35 2 35 2 35 2 2 2 80 5 5 35 4
150 7 160 7 210 8 8 8 160 8
110 7 120 7 155 8 8 8 120 8
110 7 120 6 155 7 7 7 100 8
90 6 95 6 125 7 7 7 95 7
25 2 35 3 3 3 30 2
20 3 25 4 25 4 4 4 30 4 4 25 3
15 1 15 1 15 1 1 1 45 4 4 35 3
15 1 15 1 15 1 1 1 40 8 &) 30 2
200 8 200 8 260 9 9 9 240 8
200 8 200 8 260 9 9 9 240 8
170 8 170 8 220 8 8 8 200 8
140 7 140 7 180 8 8 8 170 8
200 7 260 8 8 8 230 7
80 6 105 7 7 7 95 6
210 7 270 8 8 8 250 7
140 6 180 7 7 7 170 6
80 5 105 6 6 6 95 6
65 5 85 6 6 6 80 5
60 4 80 5 5 5 70 5
45 4 60 5 5 5 60 5
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Conseils d’utilisation pour TS-Drills N darticle [
Norme/DIN

Matiére de coupe

Nuance carbure

Version

Type

Forme d‘attachement

Il est conseillé de choisir des outils dont les avances sont en caractéres gras. e
9 Lubrification

Gamme d’avance n° E)roduits de refroidissement: Prix/dim. page
@ outil Air
mm 1 | 2 | 3 [ 4 [ 5 | 6 [ 7 | 8 |09 ® Huile
f (mm/U) © Huile soluble
0,50 0,004 0,006 0,007 0,008 0,010 0012 0014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0012 0,014 0,016 0018 0020 0,023 0,025 coupe & droite
_ o : gaUChe
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0050 0,063 0,080 0,00 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,08 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,00 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0,250 0,315 0,400 0500 0,630 0,630
25,00 0,160 0,200 0,250 0,315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0400 0500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parentheses ) Résistance Dureté Prod.
Caracteres gras = N° de matiéeres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000

1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000
1.0402 C22, 1.1178 C30E (Ck30) <700
1.0503 C45, 1.1191 C45E (Ck45) <850
1.0601 C60, 1.1221 C60E (Ck60) <1000
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400
1.0301 (C10), 1.1121 C10E (Ck10) <850
1.7276 10CrMo11, 1.5125 11MnSi6 <1000
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400
1.8504 34CrAl6 <1000
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400
JAGiersrapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400
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JAGiersaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )

Aciers trempés - <48 HRC [ )

<66 HRC @

Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )

austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]

martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO

_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O

0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)

Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]@)

Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ )

Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 [ )

3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4AMo4Sn2,5, - TIAIBMo1V1 <1400 o

[Aluminium et ses alliages 3.0255 Al99,5, 3.2315 AIMgSii1, 3.3515 AIMg1 <400 @)

['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)

_ 3.2131 G-AlSi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O

3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)

[Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O

[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)

_ 2.0380 CuZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O

2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]

2.0790 CuNi18Zn19Pb <850 o

_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]

2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o

Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO

renf. de fibres d’aramides Kevlar <1000 O

renf. de fibres de verre ou carbone GFK/CFK <1000 O
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89410 89415 89423 89424 89292 89307 89420 89451 89551
6537K 6537K 6537K 6537K 6538M 6537L 6537L 6537L
K/P K/P
. . ® ® O ® . (a) (a)
100U 100U 100H 100H 150GG 80U 100R 100INOX  100INOX
HA HE HA HE HA HE HA HA HE
axial axial axial axial axial axial axial axial axial
205 205 211 211 213 217 222 218 218
/ [
! |
/
Ve Gamme d’avance Ve Gamme d’avance Ve Gamme Ve Gamme Ve Gamme Vo Gamme d’avance
m/min ° m/min ° m/min | d’av. N° m/min | d’av. N° m/min | d’av. N° m/min N°
145 7 7 145 7 7 95 5
120 6 6 120 6 6 80 4
170 8 8 170 8 8 95 6
145 8 8 145 8 8 75 5]
130 8 8 130 8 8 80 5
125 7 7 125 7 7 75 5
120 7 7 120 7 7 75 5)
120 7 7 120 7 7 75 5]
105 7 7 105 7 7 55 4
145 8 8 145 8 8 90 6
120 7 7 120 7 7 75 5
85 5 5 85 5 5 55 4
110 7 7 110 7 7 70 5
105 5 5 105 5 5 55 4
80 6 6 80 6 6 40 4
65 5 5 65 5 5 35 4
60 4 4 60 4 4 40 3
60 3 3 60 3 3
55 3 3 55 3 3
35 2 2 35 2 2
60 5 5 40 2 80 5 5
55 2 2 35 2 60 2-3 2-3
45 5] 5 35 2 80 5 5
210 9 9 120 7 150 6 210 9
160 9 9 100 7 110 6 160 9
140 9 9 90 7 110 6 160 9
130 8 8 80 7 90 5 130 8
40 3 3 40 2
130 8
100 8
80 8
60 8
35 4 4 35 4 4 30 4 4
45 4 4 45 4 4 45 4 4
40 3 3 40 3 3 40 3 3
310 9 9 410 9 200 7
310 9 9 410 9 200 7
260 9 9 380 9 170 7
220 9 9 330 9 140 6
280 8 8
125 7 7
325 8 8 280 9
220 7 7
125 7 7 110 6
105 6 6 80 5
90 6 6
80 6 6
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Conseils d’utilisation pour TS-Drills N darticle [
Norme/DIN

Matiére de coupe

Nuance carbure

Version

Type

Forme d‘attachement

Il est conseillé de choisir des outils dont les avances sont en caractéres gras. e
9 Lubrification

Gamme d’avance n° E)roduits de refroidissement: Prix/dim. page
@ outil Air
mm 1 | 2 | 3 [ 4 [ 5 | 6 | 7 | 8 |09 ® Huile
f (mm/U) © Huile soluble
0,50 0,004 0,006 0,007 0,008 0,010 0012 0014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0012 0,014 0,016 0018 0020 0,023 0,025 coupe & droite
_ o : gaUChe
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 0,080 0,00 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,08 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,00 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0,315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0400 0500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parentheses ) Résistance Dureté Prod.
Caracteres gras = N° de matiéeres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000

1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000
1.0402 C22, 1.1178 C30E (Ck30) <700
1.0503 C45, 1.1191 C45E (Ck45) <850
1.0601 C60, 1.1221 C60E (Ck60) <1000
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400
1.0301 (C10), 1.1121 C10E (Ck10) <850
1.7276 10CrMo11, 1.5125 11MnSi6 <1000
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400
1.8504 34CrAl6 <1000
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400
JAGiersrapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400
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JAGiersaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )

Aciers trempés - <48 HRC [ )

<66 HRC @

Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )

austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]

martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO

_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O

0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)

Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]@)

Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ )

Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 [ )

3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4AMo4Sn2,5, - TIAIBMo1V1 <1400 o

[Aluminium et ses alliages 3.0255 Al99,5, 3.2315 AIMgSii1, 3.3515 AIMg1 <400 @)

['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)

_ 3.2131 G-AlSi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O

3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)

[Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O

[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)

_ 2.0380 CuZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O

2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]

2.0790 CuNi18Zn19Pb <850 o

_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]

2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o

Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO

renf. de fibres d’aramides Kevlar <1000 O

renf. de fibres de verre ou carbone GFK/CFK <1000 O
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89275 89414 89417 89272 89411 89408 89425 89426
6537L 6537L 6537L 6537L 6537L 6537L 6537L

_ — _ — - CWmono  CWmono
® . . ® . . ® ®

100U 100U 100U 100U 100U 100U 100H 100H
Dz HA HE HE HA HE HA HE
axial axial axial axial axial

204 202 202 214 215 215 220 220

Ve Gamme Ve Gamme d’avance Ve Gamme Ve Gamme d’avance Ve Gamme d’avance
m/min d’av. N° m/min N° m/min d’av. N° m/min N° m/min °
100 6 130 7 7 110 6 145 7 7 145 7 7
85 5 110 6 6 90 5 120 6 6 120 6 6
110 7 145 8 8 130 7 170 8 8 170 8 8
85 6 110 7 7 110 7 145 8 8 145 8 8
90 6 120 7 7 100 7 130 8 8 130 8 8
85 6 110 7 7 95 6 125 7 7 125 7 7
80 6 105 7 7 90 6 120 7 7 120 7 7
80 6 105 7 7 90 6 120 7 7 120 7 7
75 5 100 6 6 80 6 105 7 7 105 7 7
100 7 130 8 8 110 7 145 8 8 145 8 8
90 6 120 7 7 90 6 120 7 7 120 7 7
65 4 85 5 5 65 4 85 5 5] 85 5 5
75 5] 100 6 6 85 6 105 7 7 110 7 7
70 4 90 5] 5] 80 5 100 5] 5 105 5 5
50 5 65 6 6 60 5 70 6 6 80 6 6
40 4 55 5 5 50 4 55 5 5 65 5 5
45 4 60 5 5 60 4 4
35 2 45 3 3 45 2 60 3 3 60 3 3
35 1 35 1 1 40 2 55 2 2 55 3 3
20 1 20 1 1 25 1 35 2 2 35 2 2
40 2 40 2 2 45 4 60 5 5
15 1 15 1 1 40 2 55 5] 5
35 2 35 2 2 35 4 45 B 5
160 7 210 8 8 160 8 195 9 9
120 7 155 8 8 120 8 160 9 9
120 6 145 7 7 100 8 140 9 9
95 6 125 7 7 95 7 130 8 8
25 2 35 3 3 30 2 40 3 3
20 3 25 4 4 25 3 35 4 4 35 4 4
15 1 15 1 1 35 3 45 4 4 45 4 4
15 1 15 1 1 30 2 40 8 3 40 &) &)
200 8 260 9 9 240 8 310 9 9
200 8 260 9 9 240 8 310 9 9
170 8 235 9 9 200 8 260 9 9
140 7 170 8 8 170 8 220 9 9
200 7 260 8 8 230 7 280 8 8
80 6 105 7 7 95 6 125 7 7
210 7 270 8 8 250 7 325 8 8
140 6 180 7 7 170 6 220 7 7
80 5 105 6 6 95 6 125 7 7
65 5 85 6 6 80 5 105 6 6
60 4 80 5 5 70 5 90 6 6
45 4 60 5 5 60 5 80 6 6
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Conseils d’utilisation pour TS-Drills N darticle [
Norme/DIN

Matiére de coupe

Nuance carbure

Version

Type

Forme d‘attachement

Il est conseillé de choisir des outils dont les avances sont en caractéres gras. e
9 Lubrification

Gamme d’avance n° E)roduits de refroidissement: Prix/dim. page
@ outil Air
mm 1 | 2 | 3 [ 4 [ 5 | 6 | 7 | 8 |09 ® Huile
f (mm/U) © Huile soluble
0,50 0,004 0,006 0,007 0,008 0,010 0012 0014 0016 0,019 Sens de coupe:
1,00 0,006 0,008 0012 0,014 0,016 0018 0020 0,023 0,025 coupe & droite
_ o : gaUChe
4,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,200
5,00 0,040 0,050 0,063 0,080 0,00 0,125 0,160 0,200 0,250
6,30 0,050 0,063 0,08 0,100 0,125 0,460 0,200 0,250 0,315
16,00 0,00 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
20,00 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630 0,630
25,00 0,160 0,200 0,250 0,315 0,400 0500 0,630 0,800 0,800
63,00 0,315 0400 0500 0630 0800 1,000 1250 1,600 1,600
80,00 0,400 0,500 0,630 0,800 1,000 1,250 1,600 1,600 2,000
Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parentheses ) Résistance Dureté Prod.
Caracteres gras = N° de matiéeres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000

1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000
1.0402 C22, 1.1178 C30E (Ck30) <700
1.0503 C45, 1.1191 C45E (Ck45) <850
1.0601 C60, 1.1221 C60E (Ck60) <1000
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400
1.0301 (C10), 1.1121 C10E (Ck10) <850
1.7276 10CrMo11, 1.5125 11MnSi6 <1000
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400
1.8504 34CrAl6 <1000
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400
JAGiersrapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400
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JAGiersaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )

Aciers trempés - <48 HRC [ )

<66 HRC @

Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )

austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]

martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO

_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O

0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB (@)

Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB OO
_ EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]@)

Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ )

Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 [ )

3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4AMo4Sn2,5, - TIAIBMo1V1 <1400 o

[Aluminium et ses alliages 3.0255 Al99,5, 3.2315 AIMgSii1, 3.3515 AIMg1 <400 @)

['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)

_ 3.2131 G-AlSi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O

3.2581 G-AISi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)

[Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O

[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)

_ 2.0380 CuZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O

2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
_ 2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]

2.0790 CuNi18Zn19Pb <850 o

_ 2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]

2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o

Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO

renf. de fibres d’aramides Kevlar <1000 O

renf. de fibres de verre ou carbone GFK/CFK <1000 O
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=10xD

=12xD

89239 89247 89308 89294 89421 89412 89416 89427 89293 89295 89418
6539 6537L 6538L WN WN WN WN WN WN WN WN
K K P K K/P K/P K/P K K K/P
O O @ O ® ® o ® O O ®
TS3GTS3G 80U 150GG 100R 100U 100U 100H 150GG 150GG 100U
Dz HA HE HA HA HA HE HA HA HA HA
axial axial axial axial axial axial axial axial
241 240 226 230 228 224 224 227 231 231 233
Ve Gamme d’av. Ve | Gamme Ve | Gamme Ve | Gamme Ve Gamme d’av. Ve | Gamme Ve Gamme d’av. Ve | Gamme
m/min ° m/min | d’av. N° | [m/min [ d’av. N° | [ m/min | d’av. N° | | m/min ° m/min [ d’av. N° | | m/min ° m/min | d’av. N°
95 4 145 6 6 145 6 110 6
75 3 120 5 5 120 5 110 5
90 5 170 7 7 170 7 110 7
75 4 145 7 7 145 7 100 7
80 4 130 7 7 130 7 110 7
75 4 125 6 6 125 6 110 6
60 4 120 6 6 120 6 100 6
75 4 120 6 6 120 6 110 6
60 3 105 6 6 105 6 105 6
90 5 145 7 7 145 7 110 7
75 4 120 6 6 120 6 110 6
55 3 85 4 4 85 4 85 4
75 4 110 6 6 110 6 100 6
55 3 105 4 4 105 4 80 4
40 3 80 5 5] 80 5 80 5
35 3 65 4 4 65 4 65 4
40 2 60 4 4 60 3 50 4
60 2 2 60 2 50 2
55 2 2 55 2
35 1 1 35 1
35 1 60 4 4 60 4
33 1 55 2 2 55 2
25 1 45 4 4 45 4
100 6 6 150 5 120 6 210 8 195 8 8 120 6 6 120 8
80 6 6 110 5 100 6 160 8 160 8 8 100 6 6 120 8
80 6 6 110 5 90 6 160 8 140 8 8 90 6 6 100 8
70 6 6 90 4 80 6 130 7 130 7 7 80 6 6 90 7
40 2 40 2 2 40 1 2
130 7
100 7
80 7
60 7
35 8 &) 35 &)
40 3 3 45 3
40 2 2 40 4
180 7 7 180 6 410 8 310 8 8 410 8 6 150 8
160 7 7 180 6 410 8 310 8 8 410 8 6 150 8
150 7 7 160 6 380 8 260 8 8 380 8 6 150 8
120 6 6 130 5 330 8 220 8 8 330 8 6 120 8
180 6 6 280 7 7 150 7
125 6 6 80 6
180 6 6 280 7 325 7 7 280 7 7 120 7
220 6 6 120 6
110 6 125 6 6 110 6 6 40 6
80 5 105 5 5 80 5 5
90 5 5
80 5 5 40 5
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Conseils d’utilisation pour TS-Drills

Processus:

e Surfagage de la piéce. Elle doit étre a angle droit du percage a réaliser.
e Faire un pilote (tolérance F9) profondeur environ 1xD

e Entrer dans le pilote a 300Tr/min avec avance de 500mm/min

* Mettre la pression et la vitesse

N° d’article
Norme/DIN
Matiére de coupe
Nuance carbure
Type

Version
Lubrification

® Percer en continu sans brise copeaux Prix/dim. page
® Pour trou débouchant avec sortie oblique, réduire I’avance de 40% a environ Tmm de la sortie.
* Une fois le trou réalisé, stopper la rotation de I'outil et la lubrification et retirer a grande vitesse.
Il est conseillé de choisir des outils dont les avances sont en caracteres gras.
Gamme d’avance n° Produits de refroidissement:
) C Air
Gng’r‘;]“'1|2|3|4|5|6|7|8|9.Huile
f (mm/tr.) @ Huile soluble
2,50 0,025 0,032 0,040 0050 0,063 0,08 0,100 0,125 0,160 .
315 0032 0040 0050 0063 0080 0100 0125 0160 0,160 ”soie gc;”dpreo'ite
4,00 0,040 0,050 0,063 0,080 0,00 0,125 0,160 0,200 0,200 P N
5,00 0,040 0,050 0,063 0,080 0,100 0,125 0,160 0,200 0,250 coupe a gauche
6,30 0,050 0,063 0,080 0,00 0,125 0,160 0,200 0,250 0,315
8,00 0,063 0,080 0,100 0,125 0,160 0,200 0250 0,315 0,315
10,00 0,080 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,400
12,50 0,080 0,100 0,125 0,460 0,200 0250 0,315 0,400 0,500
16,00 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630
Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parenthéses ) Résistance Dureté Prod.
Caracteres gras = N° de matiéeres suivant DIN EN MPa (N/mm?2) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 O
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@)
1.0301 (C10), 1.1121 C10E (Ck10) <850 @)
1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ )
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 o
1.8504 34CrAl6 <1000 O
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 [ }
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 O
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 o
PAGIErS rapides I 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiersaressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB [ )
Aciers trempés - <48 HRC [ )
<66HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ ]
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB OO
0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB @)
- <350 HB @)
EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB QO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB QO
EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 OO
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]@)
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ )
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAI5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4AMo4Sn2,5, - TIAIBMo1V1 <1400 o
[Aluminium et ses alliages 3.0255 Al99,5, 3.2315 AIMgSii1, 3.3515 AIMg1 <400 @)
['Alliages malléables d’Al" " 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 @)
3.2131 G-AlSi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 O
3.2581 G-AlSi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)
[Alliages de Magnésium | 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés” | 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
2.0380 CuZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuzZn33, 2.0332 CuZn37Pb0,5 <600 @)
2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 QO
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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=15xD =20xD =25xD =30xD =40xD

86509 86511 86512 86513 86514
Norme usine Norme usine Norme usine Norme usine Norme usine
K/P K/P K/P K/P K/P
RT100 T RT100 T RT100 T RT100 T RT100 T
40 bars MQL 40 bars MQL 40 bars MQL 40 bars MQL 40 bars
235 236 237 238 239
Vo Gamme Ve Gamme Ve Gamme Vo Gamme Vo Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme
m/min [d’av. N°| m/min [d’av. N° m/min |d’av. N°| m/min [d’av. N° m/min [d’av. N°| m/min [d’av. N° m/min |d’av. N°| m/min [d’av. N° m/min | d’av. N°
110 8 110 8 100 8 80 7 80 7
110 8 110 8 100 8 80 7 80 7
120 8 120 8 120 8 100 8 100 8
120 8 120 8 100 8 100 8 100 8
110 6 110 6 110 6 110 6 110 6
110 8 110 8 100 8 80 7 80 7
100 7 100 7 100 7 80 7 80 7
110 7 80 7 110 7 80 7 100 7 70 7 80 7 60 7 80 6-7
110 6 80 7 110 6 80 7 100 6 70 7 80 6 60 7 80 6
110 8 110 8 100 8 80 7 80 7
110 7 80 6-7 110 7 80 6-7 100 7 70 6-7 80 6 60 6-7 80 6
110 6 80 6-7 110 6 80 6-7 100 6 70 6-7 80 6 60 6-7 80 6
100 5| 100 5 80 5 80 5 80 5]
80 5 80 5 60 5 60 5 60 5
100 6-7 100 6 90 6 80 6 80 6-7
80 5 80 5 70 4 70 4 70 4
50 5 50 5 50 4 50 4 50 4
50 5 50 5 50 4 50 4 50 4
50 4 50 4 50 4 50 4 50 4
100 5) 100 5 100 5 80 5 80 B
70 2-3 60 3 60 3 60 3 70 2-3
100 5) 100 5 100 5 80 5 80 B
140 8 140 8 130 8 120 8 120 8
100 8 100 8 90 8 80 8 80 8
140 8 140 8 130 8 120 8 120 8
100 8 100 8 90 8 80 8 65 8 80 8
100 6 100 6 90 6 80 6 80 6
100 6 100 6 90 6 80 6 80 6
90 8 90 8 90 8 90 8 80 8 80 8 70 8 70 8 70 8
30 2 30 2 30 2 30 2 30 2
120 1 120 1 120 1 120 1 120 1
120 8 120 8 110 8 100 8 100 8
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Conseils d’utilisation pour Outils de forage

Conditions d’utilisation des outils de forage

* Réaliser un pergage pilote (L=1,5x D/ Alu L = 3 x D, tol. H8)

® Avancer a env. 500 mm/mn a faible vit. de rot., env. a 200 Tr./mn afin d’entrer dans le pré-pergage. Pour les profondeurs supérieures a 40 x D, faire avancer les outils en tournant & gauche.

e Mettre la lub. sous pression et programmer la vitesse de rotation d’usinage.

® Forer continuellement sans débourrage. Lors de I'utilisation des forets a une lévre de trés grandes longueurs et petits diametres nous vous conseillons de réduire
les paramétres de coupe sur une prof. de forage d’environ 25 mm ( a peu prés a 75% des valeurs de coupe optimales).

¢ En fin de forage, stopper la lubrification

e Retirer I'outil de forage, sans rotation, en avance rapide

5 foret Gamme d’avance N° Liquide de refroidissement en fonction des matériaux a forer :
mm 11 | 12 | 18 [ 14 [ 15 | 16 | 17 | 18 O air
a partir de T (i) @ Hhuile
k © huile soluble
1,50 0,000 0004 0006 0,008 0012 0020 0032 0045
2,00 0003 0005 0007 0010 0016 0028 0046 0,055
2,50 0004 0006 0008 0012 0018 0030 0054 0,070 E1 00
4,00 0,005 0007 0010 0016 0025 0043 0065 0,085
6,00 0007 0009 0013 0024 0035 0061 0085 0120
8,00 0010 0014 0022 0032 0045 0068 0100 0,150 Foret une lévre
10,00 0012 0016 0028 0040 0055 0075 0420 0,160
14,00 0,020 0,025 0,035 0,050 0,065 0,085 0,130 0,180 CW monobloc
18,00 0025 0030 0040 0055 0070 0095 0145 0,200
2000 0026 0035 0045 0060 0080 0110 0180 0250 09...12,0
2400 0027 0036 0047 0065 0085 0130 0185 0300 i
2800 0028 0038 0049 0068 0090 0140 0195 0350 Prix/dim. page 253
30,00 0030 0040 0050 0070 04100 0150 0200 0,400

35,00 0,035 0,045 0,055 0,075 0,120 0,180 0,250 0,450
40,00 0,040 0,050 0,060 0,080 0,150 0,200 0,300 0,500

*Les avances se basent toujours sur des outils avec un revétement approprié. Pour certains
matériaux, un revétement s’avere obligatoire.

<35xD >35xD

Matiéres Exemples R ' Résist. Dureté Prod. Revét. v Gamme v, Gamme
Caractéres gras = No de matiere suiv. DIN EN 10027 N/mm? deref. | [recom.*| | m/min av. N° m/min av. N°
1.0035 S185, 1.0486 P275N, 1.0345 P235GH, 1.0425 <500 @) 100 15 100 15
1.0050 E295), 1.0070 E360, 1.8937 P500NH <1000 (@) 85 15 85 15
_1.0718 11SMnPb30, 1.0736 11SMn37 <850 @) 90 15 90 15
1.0727 46520, 1.0728 60S20, 1.0757 46SPb20 <1000 (@) 80 15 80 15
1.0402 C22, 1.1178 C30E <700 @) 80 14 80 14
_1.0503 C45, 1.1191 C45E <850 @) 75 14 75 14
1.0601 C60, 1.1221 C60E <1000 (@) 75 14 75 14
_1 5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 Q ® 75 14 75 14
5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 (@) 65 14 65 14
[AGierside cémenty nonallies ™ 1.0301, 1.1121 C10E <850 @) ® 80 15 80 15
_1.7276 10CrMo11, 1.5125 11MnSi6 <1000 () 75 14 75 14
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ ) 65 14 65 14
_1.8504 34CrAl6 <1000 @) ® 75 14 75 14
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 [ ) 65 14 65 14
_1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 Q ® 75 13 75 13
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419, 1.2767 <1400 [ ) 65 13 65 13
[AGiersirapides N 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 () ® 55 12 55 12
[AGiers A ressort I 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 <350HB @ ® 65 13 65 13
Aciers trempés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 <48HRC @ 30 13 30 13
1.4301 X5CrNi18-10, 1.4541 X6CrNiTi18-10, 1.4571 <66 HRC @ 25 10 25 14
Aciers inoxyd., sulfurés 1.4057 X20CrNi172, 1.4122 X39CrMo17-1, 1.4521 <900 () 40 14 40 14
austénitiques - <1100 [ ] ® 35 14 35 14
martensitiques <1500 [ ) 35 14 35 14
_Nimonic, Inconel, Monel, Hastelloy <240HB OO 85 16 85 16
0.6010 EN-GJL-100, 0.6020 EN-GJL-200 <350HB OO 80 16 85 16
_0.6025 EN-GJL-250, 0.6035 EN-GJL-350 <240HB QO 80 15 80 15
0.7050 EN-GJS-500-7, 0.8035 EN-GJMW-350-4 <350HB O 70 15 70 15
[IFontes dlires0.7070 EN-GJS-700-2, 0.8170 EN-GJMB-700-2 <350HB O 55 14 55 14
3.7024 Ti99,5, 3.7114 TIAI5SNn2,5, 3.7124 TiCu2 <300HB OO
_3.7154 TiAIBZr5, 3.7165 TiAIBV4, 3.7184 <1000 Q0O
3.0255 Al99,5, 3.2315 AIMgSii, 3.3515 AlMgT <1400 0O
Alliages spéciaux 3.0615 AIMgSiPb, 3.1325 AICuMgT, 3.3245, 3.4365 <2000 o ® 20 12 20 12
Titane et alliages de Titane 3.2131 G-AISi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISI9 <850 [ ] 35 12 35 12
3.2581 G-AISi12, 3.2583 G-AISi12Cu, - G-AISi12CuNiMg <1400 [ ) 30 12 30 12
[Aluminium et ses alliages” " 3.5200 MgMn2, 3.5812.05 G-MgAI8Zn1, 3.5612.05 <400 @) 150 17 150 17
['Alliages malléables a’Al" " 1112.0070 SE-Cu, 2.1020 CuSné, 2.1096 G-CuSn5ZnPb <650 @ 120 19 120 19
_2.0380 CuZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 <600 Q 120 20 120 20
2.0250 Cuzn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 (@) 130 18 130 18
['Alliages de Magnésium' 12,1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 <400 O 110 17 110 17
['Cuivres, faiblement alliés~2.0790 CuNi18Zn19Pb <500 (@) ® 75 15 75 15
_2.0916 CuAl5, 2,0960 CUAI9Mn, 2.1050 CuSn10 <600 @) 120 18 120 18
2.0980 CuAl11Ni, 2.1247 CuBe2 <600 (@) 90 18 90 18
_Résine époxy, Resopal, Pertinax, Moltopren <600 00 95 17 95 17
Plexiglas, Hostalen, Novodur, Makralon <850 [ } 75 17 75 17
_EN-GJV250 (GGV25), EN-GJV350 (GGV35) <850 () 70 17 70 17
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <1000 [ ) 60 17 60 17
Thermodurcissables EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <150 O 75 15 75 15
Thermoplastiques EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <100 (0]@) 70 15 70 15
renf. de fibres d’aramides Kevlar <1000 O 60 14 60 14
renf. de fibres de verre/carbone GFK/CFK <1000 O 50 14 50 14
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Recommandations utiles
- Pour les profondeurs supérieures a 40 x D, nous conseillons I'utilisation de deux ou plusieurs outils de forage, par ex. @ 10 x 400
et 9,95 x 800 mm.
- Pour les profondeurs supérieures a 40 x D, faire avancer les outils de forage dans le percage pilote, en tournant a gauche.
- Lors du montage des outils de forage de longueurs supérieures a 40 x D, il est recommandé de mettre la lubrification intérieure du foret
pendant une seconde sous pression afin de le tranquilliser.
- Pour l'usinage des matériaux a copeaux longs, nous vous conseillons de commander des outils de forage pourvus de goujures polies.
- En ce qui concerne la concentration des matieres grasses des huiles solubles, nous conseillons un taux minimum de 10 %.
- Pour I'AL a copeaux longs, nous vous conseillons de commander des outils de forage aff(ités a 180° avec volume de lubrification décalé.
- Lorsqu'’il s’agit de forer I'alliage d‘aluminium avec moins de 1 % de Si, donc avec des vitesses de coupe supérieures a 160 m/mn, il
est recommandé d’augmenter progressivement la vitesse de rotation. En outre, la profondeur du percage pilote doit étre augmentée a
environ 3 x D.

ESO Z80

Foret une levre Foret deux levres

Embout CW Embout CW
2,0...40,0 6,0 ... 27,0
260 252

A o
\w . w
<35xD <35xD

>35xD >35xD

O

Lorsqu’ils commencent a forer,
les outils de forage doivent
toujours étre guidés! Il ne faut
jamais les laisser tourner avec
une vitesse de rotation élevée
lorsqu’ils sont libres (hors de
la piece).

ES800

Foret une levre

avec plaquettes interch.

12,0 ...40,0
264

%

<35xD >35xD

Revét. A Gamme R Gamme Revét. R Gamme A Gamme Revét. A Gamme R Gamme
recom.*| | m/min av. N° m/min av. N° recom.*| | m/min av. N° m/min av. N° recom.*| | m/min av. N° m/min av. N°
100 14 95 13 90 15 85 15
® 85 14 80 13 ® 80 15 75 15
@ 90 14 85 13 85 16 80 16
80 14 75 13 75 16 70 16
90 13 85 12 85 15 80 15
@ 80 13 75 12 ©) 80 15 75 15
75 13 70 12 75 15 70 15
75 13 70 12 75 15 70 15
® 65 13 60 12 ® 65 15 60 15
©) 80 14 75 13 ©) 80 15 75 15
75 13 70 12 75 15 70 15
® 65 13 60 12 ® 70 15 65 15
75 13 70 12 70 15 65 15
® 65 13 60 12 ® 60 15 55 15
75 12 70 11 65 14 60 14
® 65 12 60 11 ® 60 14 55 14
© 55 11 50 11 @ 55 14 50 14
® 65 12 60 12 @™ 65 15 60 15
30 12 25 11 30 13 25 13
® 25 11 20 11 ® 25 12 20 12
55 13 50 12 50 14 45 14
© 45 13 40 12 ® 45 14 40 14
35 13 35 12 40 14 35 14
85 15 80 14 85 18 80 17 85 16 80 16
80 15 75 14 80 18 75 17 80 16 75 16
80 14 75 13 75 17 70 16 @ 75 16 70 16
70 14 65 13 70 17 65 16 70 16 65 16
55 13 50 12 65 16 60 15 55 15 50 15
20 11 20 11 25 13 20 13
® 35 11 30 11 ® 35 13 30 13
30 11 25 11 30 12 25 12
© 150 16 140 15 120 18 115 17 ® 140 16 135 16
120 15 115 14 110 18 105 17 125 16 120 16
150 16 140 15 135 18 130 17 170 17 165 17
130 16 120 15 120 17 115 16 140 17 135 17
110 16 100 15 115 16 110 16
© 75 14 70 13 ® 75 15 70 15
120 17 115 16 130 18 125 17 120 17 115 17
90 17 85 16 120 18 115 17 90 17 85 17
95 16 90 15 110 17 105 16 95 17 90 17
75 16 70 15 110 17 105 16 75 17 70 17
70 16 65 15 95 17 90 16 70 17 65 17
60 16 55 15 95 17 90 16 60 17 55 17
75 14 70 13 75 16 70 16
70 14 65 13 70 16 65 16
60 13 55 12 60 15 55 15
50 13 45 12 50 15 45 15
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Conseils d’utilisation pour Multiplex

@-Bereich

Matiére de coupe

Hartmetallsorte

Nuance carbure

Version
Prix/dim. page
Il est conseillé de choisir des outils dont les avances sont en caractéres gras.
Gamme d’avance n° (P)roduits de refroidissement:
@ outil Air
o et L2 [ 3 [ 4 1 5 | 6 @ e
f (mm/U) O Huile soluble
10,00 0,08 0,09 0,11 0,14 0,19 0,24 .
1250 009 011 013 017 022 028 %enzo‘f;g?a“g;ite
40,00 0,23 0,26 0,33 0,42 0,54 0,69
50,00 027 031 039 050 064 082
63,00 0,32 0,38 0,47 0,60 0,77 0,98
Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parenthéses ) Résistance Dureté Prod.
Caracteres gras = N° de matieres suivant DIN EN MPa (N/mm?) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
_ 1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
_ 1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 @)
_ 1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 @)
[Acierside'cémentation non-alliés " 1.0301 (C10), 1.1121 C10E (Ck10) <850 O
1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ ]
_ 1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ ]
1.8504 34CrAl6 <1000 @)
_ 1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 [ }
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 @)
_ 1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 [ )
[AGiersirapides T 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
|AGiersialressort 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB (]
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.4105 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ )
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
_ 0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB QO
_ 0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB O
Fontesdures - <350HB O
_ EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB OO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB QO
EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 [@]®)
_ EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]e)
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TIAIBMo1V1 <1400 [ ]
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
[Alliages malléables Al 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 O
3.2131 G-AlSi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 @)
_ 3.2581 G-AlSi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)
[Alliages de Magnésium ~ 3.5200 MgMn2, 3.5812.05 G-MgAl8Zn1, 3.5612.05 G-MgAl6Zn1 <400 O
[ Cuivres, faiblement alliés " 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
S copemuiongs | 2.0250 Cuzo20, 2.0280 Gz, 20392 GuZAGTPEOS o
2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
_ 2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 Q0O
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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10...102

10...35 10...35 10...35 10...35
H22 H22 H22 H22
K20/K40 K20/K40 K20/K40 K20/K40
364 366 367 365
N° d’article 86709/86701 N° d’article 86708/86702

sans chanfrein avec chanfrein
Pour materiaux supérieur Pour materiaux supérieur
4600 N/mm?, sur 600 N/mm2.

S

N mm
o
o

g0 g M gogd b

Gamme d’avance
o

Gamme d’avance
o

Gamme d’avance
o

Y

Gamme d’avance
o

A

Gamme d’avance
o

m/min N m/min N m/min N m/min N m/min N
40 4 48 4 48 4 60 5 70 5
35 4 42 4 42 4 55 4 65 4
50 5 60 5 60 5 100 4 115 4
40 5 50 5 50 5 95 4 105 4
40 4 45 4 45 4 80 4 90 4
35 4 40 4 40 4 80 4 90 4
30 4 35 4 35 4 75 3 85 3
25 3 28 3 28 3 70 4 80 4
22 2 25 2 25 2 60 3 70 3
35 3 40 3 40 3 85 4 95 4
25 3 28 3 28 3 70 4 80 4
22 2 25 2 25 2 55 3 65 3
22 3 25 3 25 3 60 3 65 3
15 2 18 2 18 2 50 2 55 2
26 3 28 3 28 3 40 3 45 3
22 2 25 2 25 2 35 2 40 2
12 2 18 2 18 2 40 2 45 2
10 2 13 2 13 2 35 2 40 2

25 1 30 1
20 2 23 2 23 2 40 2 45 2
15 2 17 2 17 2
15 2 20 2 20 2 25 2 30 2
35 4 40 4 40 4 100 5 120 5
35 4 40 4 40 4 90 4 105 4
35 4 40 4 40 4 80 4 90 4
28 4 33 4 33 4 65 3 75 3
25 1 30 1
60 5 65 5 65 5 180 5 200 5
80 5 85 5 85 5 160 5 180 5
85 5 85 5 85 5 140 5 160 5
70 5 70 5 70 5 130 5 150 5
45 4 50 4 50 4 150 5 160 5
45 4 50 4 50 4 70 4 80 4
60 5 65 5 65 5 160 5 180 5
45 4 50 4 50 4 110 4 120 4
32 5 35 5 35 5 80 5 90 5
40 3 45 3 45 3 65 4 75 4
36 3 40 3 40 3 45 4 50 4
28 3 32 3 32 3 35 4 40 4
22 3 27 3 27 3 70 3 85 3
70 3 85 3
70 3 85 3
70 3 85 3
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Conseils d’utilisation pour Multiplex HPC

10,00 0,080 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,400
12,50 0,080 0,100 0,125 0,460 0,200 0,250 0,315 0,400 0,500
16,00 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630

Gamme d’avance n° goduits de refroidissement:
@ outil Air
mm ! | 2 | 3 | 4 | S5 | 6 | 7 | 8 | 9 . Huile
f (mm/U) @ Huile soluble

N° d’article
Norme/DIN
Matiére de coupe
Nuance carbure
Profondeurs
Version

Type

Prix/dim. page

20,00 0,125 0,160 0200 0250 0315 0400 0500 0,630 0,630 Les valeursdonnées le sont a titre indicatif. Les vitesses de coupe et
25,00 0,160 0,200 0,250 0,315 0,400 0,500 0,630 0,800 0,800 avance effectiment atteintes dépendent de chaque condition réelle

31,50 0,160 0,200 0,250 0315 0,400 0,500 0630 0,800 1,000 d‘usinage.

40,00 0,200 0,250 0,315 0,400 0,500 0,630 0,800 1,000 1,250 Nous vous conseillons les essais préalables correspondants.

Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parenthéses ) Résistance Dureté Prod.
Caracteres gras = N° de matieres suivant DIN EN MPa (N/mm?) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 @)
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 @)
1.0301 (C10), 1.1121 C10E (Ck10) <850 O
1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ ]
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ ]
1.8504 34CrAl6 <1000 @)
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 [ }
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 @)
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 [ )
[AGiersirapides T 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiErSIEIrESSor 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB ()
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.86681 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ )
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB QO
0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB O
- <350 HB O
EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB OO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB QO
EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 [@]®)
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]e)
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TIAIBMo1V1 <1400 [ ]
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
[Alliages malléables Al 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 O
3.2131 G-AlISi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 @)
3.2581 G-AlSi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)
[Alliages de Magnésium ~ 3.5200 MgMn2, 3.5812.05 G-MgAl8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés ~ 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 Q0O
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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=3xD

8725 ez - - 8725 seT3 g4
N. U. N. U. N. U. N. U. N. U.
CW mono CWmono  CWmono  CWmono

IA
z3 -
X
O

K/P K/P K/P K/P K/P K/P
1,5xD 1,5xD 1,5xD 1,5xD 3xD 3xD 3xD 3xD
aciers aciers inox fontes Al/ses all. aciers aciers inox fontes Al/ses all.

392 401 395 398 392 401 395 398

“w @ 4o 1. o P b 1

Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme
m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n®
130 6 130 6
110 5 110 5
130 7 130 7
110 6 110 6
130 6 130 6
125 6 125 6
110 5 110 5
110 6 110 6
90 5 90 5
130 7 130 7
110 6 110 6
70 4 70 4
105 5 105 5
70 4 70 4
60 5 60 5
55 4 55 4
55 3 55 3
50 2 50 2
25 2 25 2
55 3 55 3
40 3 40 3
35 3 35 3
100 6 100 6
90 6 90 6
120 7 120 7
100 6 100 6
90 6 90 6
80 5 80 5
80 5 80 5
80 5 80 5
80 5 80 5
25 2 25 2
40 3 40 3
35 2 35 2
200 7 200 7
180 7 180 7
150 7 150 7
120 7 120 7
180 7 180 7
70 6 70 6
180 7 180 7
120 6 120 6
70 6 70 6
50 6 50 6
45 6 45 6
35 5 35 5
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Conseils d’utilisation pour Multiplex HPC

10,00 0,080 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,400
12,50 0,080 0,100 0,125 0,460 0,200 0,250 0,315 0,400 0,500
16,00 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630

Gamme d’avance n° goduits de refroidissement:
@ outil Air
mm ! | 2 | 3 | 4 | S5 | 6 | 7 | 8 | 9 . Huile
f (mm/U) @ Huile soluble

N° d’article
Norme/DIN
Matiére de coupe
Nuance carbure
Profondeurs
Version

Type

Prix/dim. page

20,00 0,125 0,160 0200 0250 0315 0400 0500 0,630 0,630 Les valeursdonnées le sont a titre indicatif. Les vitesses de coupe et
25,00 0,160 0,200 0,250 0,315 0,400 0,500 0,630 0,800 0,800 avance effectiment atteintes dépendent de chaque condition réelle

31,50 0,160 0,200 0,250 0315 0,400 0,500 0630 0,800 1,000 d‘usinage.

40,00 0,200 0,250 0,315 0,400 0,500 0,630 0,800 1,000 1,250 Nous vous conseillons les essais préalables correspondants.

Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parenthéses ) Résistance Dureté Prod.
Caracteres gras = N° de matieres suivant DIN EN MPa (N/mm?) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 @)
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 @)
1.0301 (C10), 1.1121 C10E (Ck10) <850 O
1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ ]
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ ]
1.8504 34CrAl6 <1000 @)
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 [ }
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 @)
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 [ )
[AGiersirapides T 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiErSIEIrESSor 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB ()
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.86681 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ )
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB QO
0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB O
- <350 HB O
EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB OO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB QO
EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 [@]®)
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]e)
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TIAIBMo1V1 <1400 [ ]
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
[Alliages malléables Al 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 O
3.2131 G-AlISi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 @)
3.2581 G-AlSi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)
[Alliages de Magnésium ~ 3.5200 MgMn2, 3.5812.05 G-MgAl8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés ~ 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 Q0O
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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<5xD <7xD

B - - 8725 seT3 g4
N. U. N. U. N. U. N. U. N. U. N. U.
CWmono  CWmono CWmono  CWmono  CWmono

K/P K/P K/P K/P K/P K/P
1,5xD 1,5xD 1,5xD 1,5xD 3xD 3xD 3xD 3xD
aciers aciers inox fontes Al/ses all. aciers aciers inox fontes Al/ses all.

392 401 395 398 392 401 395 398

“w @ 4o 1. o P b 1

Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme Ve Gamme
m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n® m/min | d‘av. n®
125 6 120 5
105 5 105 4
125 7 120 6
105 6 105 5
125 6 120 5
120 6 110 5
105 5 100 4
105 6 100 5
85 5 85 4
125 7 120 6
105 6 100 5
70 4 70 4
105 5 105 4
70 4 70 3
55 5 55 4
50 4 50 3
55 3 55 2
50 2 50 2
25 2 25 1
55 3 55 2
40 3 40 2
35 3 35 2
100 6 80 6
90 6 70 6
120 7 100 7
100 6 80 6
90 6 70 6
80 5 60 5
80 5 60 5
80 5 60 5
80 5 60 5
25 2 25 1
40 3 40
35 2 35 1
180 7 180 6
180 7 180 6
140 7 140 6
110 7 110 6
180 7 180 6
70 6 70 5
180 7 180 6
120 6 120 5
70 6 70 8
50 6 50 5
45 6 45 5
35 5 35 4
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Conseils d’utilisation pour Multiplex HPC

10,00 0,080 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,400
12,50 0,080 0,100 0,125 0,460 0,200 0,250 0,315 0,400 0,500
16,00 0,100 0,125 0,160 0,200 0,250 0,315 0,400 0,500 0,630

Gamme d’avance n° goduits de refroidissement:
@ outil Air
mm ! | 2 | 3 | 4 | S5 | 6 | 7 | 8 | 9 . Huile
f (mm/U) @ Huile soluble

N° d’article
Norme/DIN
Matiére de coupe
Nuance carbure
Profondeurs
Version

Type

Prix/dim. page

20,00 0,125 0,160 0200 0250 0315 0400 0500 0,630 0,630 Les valeursdonnées le sont a titre indicatif. Les vitesses de coupe et
25,00 0,160 0,200 0,250 0,315 0,400 0,500 0,630 0,800 0,800 avance effectiment atteintes dépendent de chaque condition réelle

31,50 0,160 0,200 0,250 0315 0,400 0,500 0630 0,800 1,000 d‘usinage.

40,00 0,200 0,250 0,315 0,400 0,500 0,630 0,800 1,000 1,250 Nous vous conseillons les essais préalables correspondants.

Matieres Exemples, nouvelle désignation ( Ancienne désignation entre parenthéses ) Résistance Dureté Prod.
Caracteres gras = N° de matieres suivant DIN EN MPa (N/mm?) de réfr.
1.0035 S185(St33), 1.0486 P275N(StE285), 1.0345 P235GH(H1), 1.0425 P265GH(H2) <500 O
1.0050 E295 (St50-2), 1.0070 E360 (St70-2), 1.8937 P500NH (WStE500) <1000 @)
1.0718 11SMnPb30 (9SMnPb28), 1.0736 11SMn37 (9SMn36) <850 O
1.0727 46S20 (45S20), 1.0728 (60S20), 1.0757 46SPb20 (45SPb20) <1000 @)
1.0402 C22, 1.1178 C30E (Ck30) <700 O
1.0503 C45, 1.1191 C45E (Ck45) <850 O
1.0601 C60, 1.1221 C60E (Ck60) <1000 @)
1.5131 50MnSi4, 1.7003 38Cr2, 1.7030 28Cr4 <1000 @)
1.5710 36NiCr6, 1.7035 41Cr4, 1.7225 42CrMo4 <1400 @)
1.0301 (C10), 1.1121 C10E (Ck10) <850 O
1.7276 10CrMo11, 1.5125 11MnSi6 <1000 [ ]
1.5752 15NiCr13, 1.7131 16MnCr5, 1.7264 20CrMo5 <1400 [ ]
1.8504 34CrAl6 <1000 @)
1.8519 31CrMoV9, 1.8550 34CrAINi7 <1400 [ }
1.1750 C75W, 1.2067 102Cr6, 1.2307 29CrMoV9 <850 @)
1.2080 X210Cr12, 1.2083 X42Cr13, 1.2419 105WCr6, 1.2767 X45NiCrMo4 <1400 [ )
[AGiersirapides T 1.3243 S 6-5-2-5, 1.3343 S 6-5-2, 1.3344 S 6-5-3 <1400 [ )
JAGiErSIEIrESSor 1.5026 55Si7, 1.7176 55Cr3, 1.8159 51CrV4 (51Crv4) <350 HB ()
Aciers trempés - <48 HRC [ )
<66 HRC @
Aciers inoxydables, sulfurés 1.4005 X12CrS13, 1.4104 X14CrMoS17, 1.86681 X6CrMoS17, 1.4305 X8CrNiS18-9 <900 [ )
austénitiques 1.4301 X5CrNi18-10 (V2A), 1.4541 X6CrNiTi18-10, 1.4571 X6CrNiMoTi 17-12-2 (V4A) <1100 [ )
martensitiques 1.4057 X20CrNi172 (X17CrNi16-2), 1.4122 X39CrMo17-1, 1.4521 X2CrMoTi18-2 <1500 [ ]
0.6010 EN-GJL-100 (GG10), 0.6020 EN-GJL-200 (GG20) <240HB OO
0.6025 EN-GJL-250 (GG25), 0.6035 EN-GJL-350 (GG35) <350HB QO
0.7050 EN-GJS-500-7 (GGG50), 0.8035 EN-GJMW-350-4 (GTW35) <240 HB O
0.7070 EN-GJS-700-2 (GGG70), 0.8170 EN-GJMB-700-2 (GTS70) <350 HB O
- <350 HB O
EN-GJV250 (GGV25), EN-GJV350 (GGV35) <220HB OO
EN-GJV400 (GGV40), EN-GJV500 (GGV50), SiMo 6 <300HB QO
EN-GJS-800-8 (ADI800), EN-GJS-1000-5 (ADI1000) <1000 [@]®)
EN-GJS-1200-2 (ADI1200), EN-GJS-1400-1 (ADI1400) <1400 (@]e)
Alliages spéciaux Nimonic, Inconel, Monel, Hastelloy <2000 [ ]
Titane et alliages de Titane 3.7024 Ti99,5, 3.7114 TiAl5Sn2,5, 3.7124 TiCu2 <850 o
3.7154 TiAl6Zr5, 3.7165 TiAl6V4, 3.7184 TiAl4Mo4Sn2,5, - TIAIBMo1V1 <1400 [ ]
[Aluminium et ses alliages | 3.0255 Al99,5, 3.2315 AIMgSi1, 3.3515 AlMg1 <400 @)
[Alliages malléables Al 3.0615 AIMgSiPb, 3.1325 AICuMg1, 3.3245 AlMg3Si, 3.4365 AlZnMgCu1,5 <650 O
3.2131 G-AlISi5Cu1, 3.2153 G-AlSi7Cu3, 3.2573 G-AISi9 <600 @)
3.2581 G-AlSi12, 3.2583 G-AlSi12Cu, - G-AlSi12CuNiMg <600 @)
[Alliages de Magnésium ~ 3.5200 MgMn2, 3.5812.05 G-MgAl8Zn1, 3.5612.05 G-MgAI6Zn1 <400 O
[Cuivres, faiblement alliés ~ 2.0070 SE-Cu, 2.1020 CuSn6, 2.1096 G-CuSn5ZnPb <500 @)
2.0380 CuzZn39Pb2, 2.0401 CuZn39Pb3, 2.0410 CuZn43Pb2 <600 O
2.0250 CuZn20, 2.0280 CuZn33, 2.0332 CuZn37Pb0,5 <600 @)
2.1090 CuSn7ZnPb, 2.1170 CuPb5Sn5, 2.1176 CuPb10Sn <600 o) ]
2.0790 CuNi18Zn19Pb <850 o
2.0916 CuAl5, 2.0960 CuAI9Mn, 2.1050 CuSn10 <850 [ ]
2.0980 CuAl11Ni, 2.1247 CuBe2 <1000 o
Thermodurcissables Résine époxy, Resopal, Pertinax, Moltopren <150 O
Thermoplastiques Plexiglas, Hostalen, Novodur, Makralon <100 Q0O
renf. de fibres d’aramides Kevlar <1000 O
renf. de fibres de verre ou carbone GFK/CFK <1000 O
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e Lors de la réalisation de pergages débouchants,

il faut veiller a ce que les listels de guidage de la
plaguette de coupe restent toujours en contact
dans le percage réalisé. En outre, avant que

la plaquette de coupe ne traverse les derniers
millimétres a percer, nous recommandons de
réduire l'avance.

En principe, lorsqu’il faut réaliser des centrages

ou des pergages pilotes avec des profondeurs de
percages au-dessus de 5 x D, nous recommandons
I'utilisation du porte - outils n° d’article 86681 et de
la plaquette de coupe n° d’article 86721 pour les
percages pilotes.

Lors du pergage direct, sans centrage, nous
recommandons de réduire I'avance pendant

|'opération de centrage.

i 4 Lorsqu’il s'agit d'usinages a coupe interrompue
(rainures, percages transversaux), avant dutiliser
ces outils, il faut réaliser quelques essais de

percage et, lors de la coupe interrompue de
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Gamme (max. : 0,2 x D), il est aussi recommandé de réduire

d‘av. n® I'avance.
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Contrairement aux outils classiques a plagquettes

réversibles, les outils Multiplex peuvent percer les

téles empilées.

Lors de I'utilisation sur les tours ou I'outil de

percage est fixe, il faut s"assurer du bon centrage et

de l'alignement parfait de |'outil.

¢ Afin d’obtenir un résultat d'usinage optimal, il faut
s’assurer d’une parfaite alimentation des liquides de
lubrification et de refroidissement, huiles de coupe,
entiéres ou solubles.

* Ce systeme d'outils n‘est que partiellement

approprié a I'usinage MQL, voire, a sec. Lors de

I'usinage MQL, il est recommandé d'utiliser les

attachements avec géométrie conique MQL a

leur extrémité et les accessoires MQL adéquats.

Les techniciens de notre service clients vous

renseignent volontiers.
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Hartner dispose d‘un large réseau de revendeurs en Allemagne et tout comme a I'étranger.
Nos partenaires hautement qualifiés apportent a nos clients conseils de vente,
conseils techniques et autres services répondant aux outilsde précision Hartner,

Vous trouverez les coordonnées actualisées du revendeur Hartner le plus proche de
chez vous sur le site Interet:

www.hartner.de

Vous pouvez également nous directement :

Hartner GmbH

JakobstraBBe 10

72458 Alostadt

Allemagne

Telefon: (O 74 31) 1 25-0
Fax: (O 74 31) 1 25-21 547
info@hartner.de
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