S

SR) SR bR
Special Grades for END Mills-and Drills

.

ki AR ShER B E yigrh % B IS0 HiE HERIER
ul Cobal Hardness TRS Density
grain size | content -
Grade , ISO-Range Applications
pm) | pog | HV3O T ppe | INMME
i [N/mm?] IS0 3327
AF K10UF 0.6 6 1900 93.8  >3500 14.8 K10 Grey cast iron, Unalloyed steels, Plastics
AF K20 CF 0.7 8 1710 92,5  >3200 14.6 K10 - K20 Grey cast iron, Unalloyed steels

Grey cast iron, Unalloyed steels, Aluminium

A <°° 2 B0 | N >3 ek wy alloys, Plastics, Fibre reinforced materials

Corrosion and heat resistants steels,
AF K40 UF 0.6 10 1610  91.9 >3600 14.5 K30 - K40 Stainless steels, Non ferrous metals,
Plastics

Corrosion and heat resistants steels,
AF K44 EF 0.5 12 1680 92.3  >3800 14.1 K40 - K50 Stainless steels, Titanium alloys, Non
ferrous metals

Corrosion and heat resistants steels,
AFK45EF  <0.5 13 1700 92.4 >3900 13.9 K40 - K50 Stainless steels, Titanium alloys, Non
ferrous metals

Al
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WU CARBIDE CORPORATION

ot J) ~ 98 UE O M E 3%
Special Grades for END Mills and Drills

AF K10 UF AF K20 CF AF K34 EF

ISO-Range K10 ISO-Range K10 - K20 ISO-Range K20 - K30
Chemical Data Chemical Data Chemical Data

Co (%) 6 Co (%) 8 Co (%) 9

W(C incl. Doping(%) 94

Physical Data

WC incl. Doping(%) 92

Physical Data

WC incl. Doping(%) 91

Physical Data

Density (g/cm3) 14.8
Hardness
HV 30 (N/mm2) 1900
HRC 93.8
Transverse Rupture Strength
(N/mm?2) >3500

Metallographic Data

Density (g/cm3) 14.6
Hardness
HV 30 (N/mm?2) 1710
HRC 92.5
Transverse Rupture Strength
(N/mm2) >3200

Metallographic Data

Density (g/cm3) 14.3
Hardness
HV 30 (N/mm?2) 1930
HRC 94.0
Transverse Rupture Strength
(N/mm?2) >3900

Metallographic Data

Porosity
<10 umA <02
10-25 um B 00
C 00
Microstructure

Porosity
<0 umA <02
>0 um B 00
C 00
Microstructure

Porosity
<0 umA <02
>0 um B 00
C 00

Microstructure

Tungsten Carbide 0. 20.6ym
Binding Phase (3 unif. distr.
Mixed Carbide y —

Eta Phase 1 —

Avreas of Application

Tungsten Carbide o0 0.7um
Binding Phase 3 unif. distr.
Mixed Carbidey —

Eta Phase 1 =

Avreas of Application

Tungsten Carbide o 2<0.5pm
Binding Phase 3 unif. distr.
Mixed Carbide y —
Eta Phase 1 —

Areas of Application

Grey Cast iron fRi5$
Unalloyed steels JE& &2 /E
Plastics #BfZ

Microstructure

Grey Cast iron JR§5$H;
Unalloyed steels JF& & &8

Microstructure

Grey Cast iron JR$58
Unalloyed steels JESG £ &8
Aluminium alloys $85 %
Plastics ¥#8f%

Fibre reinforced materials

e ni: Sy vE e

Microstructure

Murakami-Etching

Murakami-Etching

Murakami-Etching
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AF K40 UF AF K44 EF AF K45 EF

ISO-Range K30 - K40 ISO-Range K40 - K50 ISO-Range K40 - K50
Chemical Data Chemical Data Chemical Data

Co (%) 10 Co (%) 12 Co (%) 13

WC incl. Doping(%) 90

Physical Data

WC incl. Doping(%) 88

Physical Data

WC incl. Doping(%) 87

Physical Data

Density (g/cm’) 14.5
Hardness
HV 30 (N/mm?) 1610
HRC 91.9
Transverse Rupture Strength
(N/mm?) >3600

Metallographic Data

Density (g/cm’) 14.1
Hardness
HV 30 (N/mm?) 1680
HRC 923
Transverse Rupture Strength
(N/mm?) >3800

Metallographic Data

Density (g/cm’) 13.9
Hardness
HV 30 (N/mm?) 1700
HRC 924
Transverse Rupture Strength
(N/mm?) >3900

Metallographic Data

Porosity Porosity Porosity
<|0 umA <02 <0 umA <02 <0 umA <02
>0 um B 00 >|10 um B 00 >0 um B 00
@ 00 C 00 C 00
Microstructure Microstructure Microstructure
Tungsten Carbide o 20.6ym Tungsten Carbide a.  20.5um Tungsten Carbide o 2<0.5pm
Binding Phase f3 unif. distr. Binding Phase [3 unif. distr. Binding Phase f3 unif. distr.
Mixed Carbide vy = Mixed Carbide y = Mixed Carbide y -
Eta Phase n — Eta Phase n — Eta Phase n -

Areas of Application

Avreas of Application

Areas of Application

Corrosion and heat resistant steels
MEEY M B

Stainless steels 7~ §5

Non ferrous metals FE§8i & /8
Plastics %8}&

Microstructure

Corrosion and heat resistant steels
NIBEY Mz & B

Stainless steels T #53

Titanium alloys $A& &

Non ferrous metals FE§ & /B

Microstructure

Corrosion and heat resistant steels
R & B

Stainless steels 4§55

Titanium alloys ${& %

Non ferrous metals FE§8i &8

Microstructure

Murakami-Etching

Murakami-Etching

Murakami-Etching
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©

Management Serice

CERTIFICATE

_ The Certification Body
of TOV SUD Management Service GmbH

certifies that

AF

Arno Friedrichs Hartmetall
GmbH & Co. KG
Burgkunstadter Stralie 7
D-95336 Mainleus

has established and applies
a Quality Management System for

Production, Development and Sales

ZERTIFIKAT & CERTIFICATE & :33f# & CEPTUOUKAT & CERTIFICADO ¢ CERTIFICAT

Management Senice

CERTIFICATE

_The Certification Body
of TOV SUD Management Service GmbH

certifies that

AF

Arno Friedrichs Hartmetall
GmbH & Co. KG
Burgkunstadter Strafie 7
D-95336 Mainleus

has established and applies
an Environmental Management System for

Production, Development and Sales

of Carbide of Carbide
i An audit was performed, Report No. 70010876 An audit was performed, Report No. 70010876
* Proof has been fumished that the requirements Proof has been fumished that the requirements
o according to according to
5 1SO 9001: 2008 1SO 14001: 2004
E are fulfilled. The certificate is valid until 2012-07-16 are fulfilled. The certificate is valid until 2012-07-16
; Certificate Registration No. 12 100 14787 TMS Certificate Registration No. 12 104 14787 TMS
S
. 7
= =
M Ml 7
= i b S Y
=
~ Tov® OV 00 v
v i mobe 15 FH 25t HH
=
EERTIR TR i
Description for Article-N
€SCription 10r Artcie-No.
— o .
51: 40 £ =2 FLIEIFE 3 Holes 40° Helix
Grade
AF K20 CF XXX.78.XXX AF K34 EF XXX.49.XXX
AF K40 UF xxxxxx AF K44 EF XXX.62.XXX
sk Article-No. 341 XX xx/343.XX.XXX
H A3 fLEE B £ INFE [l RE [t
D (mm) Tol BC Tol ole @ Tol Pitch+0.5° L +10(mm) Article
6.3 030 205 10157 0507 045 2246 310/330 X0 0f063 ]
6.8 1030 215 15 450 s045  24.34 310/330 Xx.068
7.3 +0.30 2.25 / £0.15 / 0.65 +0.15 26.21 310/33f XXX.XX.073
B2 EET ) 1048 065 1015 2808 _—3T01330 Xxx.xx.078
e 2 310/330 xxx.xx.083

i R )

Article-No. 341.70.063

L T4l (Pmmx10)

Diameter

MRS Carbide Grade
(e.g. AF K40 UF=70 or AF K44 EF=62)

F (1=310mm, 3=330mm, 4=415mm)
Length

WREFIIE (3=30° 4=40° )
Pitch
IKFLEL (0, 1,2, 3)

Number of cooling channels

A4
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-

E.LE#E Solid Rods Grade
s — AF K10 UF  xxx.66.xxx AF K40 UF  xxx.70.xxx
N 1 AF K20 CF  xxx.78.xxx AF K44 EF  xxx.62.xxx
AF K34 EF  xxx.49.xxx AF K45 EF  xxx.53.xxx
wmdmshe  Article-No. 001.xx.xxx/003.XX.XXX/004.XX.XXX
HEE A% £ i i HiE A% £ i
D(mm) Tol L +10 (mm) Article D(mm) Tol L +10 (mm) Article
1.2 +0.2 310/330 XXX.XX.012 16.2 +0.4 310/330/415 XXX.XX.162
1.7 +0.2 310/330 XXX.XX.017 16.7 +0.4 310/330/415 XXX.XX.167
2.2 +0.2 310/330 XXX.XX.022 17.2 +0.4 310/330/415 XXX.XX.172
2.7 +0.2 310/330 XXX.xx.027 17.7 +0.4 310/330/415 XXx.xx.177
3.2 +0.2 310/330 XXX.Xx.032 18.2 +0.4 310/330/415 XXX.XX.182
3.7 +0.2 310/330 XXX.Xx.037 18.7 +0.4 310/330/415 Xxx.xx.187
4.2 +0.2 310/330 XXX.XX.042 19.2 +0.4 310/330/415 XXX.XX.192
4.7 +0.2 310/330 XXX.XX.047 19.7 +0.4 310/330/415 XXX.xx.197
5.2 +0.2 310/330 XXX.XX.052 20.2 +0.5 310/330/415 XXX.XX.202
5.7 +0.2 310/330 XXX.XX.057 20.7 +0.5 310/330/415 XXX.XX.207
6.2 +0.2 310/330/415 XXX.XX.062 21.2 +0.5 310/330/415 XXX.XX.212
6.7 +0.2 310/330/415 XXX.XX.067 21.7 +0.5 310/330/415 XXX.XX.217
7.2 +0.2 310/330/415 XXX.XX.072 22.2 +0.5 310/330/415 XXX.XX.222
7.7 +0.2 310/330/415 XXX.xx.077 22.7 +0.5 310/330/415 XXX.XX.227
8.2 +0.3 310/330/415 XXX.XX.082 23.2 +0.5 310/330/415 XXX.XX.232
8.7 +0.3 310/330/415 XXX.XX.087 23.7 +0.5 310/330/415 XXX.XX.237
9.2 +0.3 310/330/415 XXX.XX.092 24.2 +0.5 310/330/415 XXX.XX.242
9.7 +0.3 310/330/415 XXX.XX.097 25.2 +0.5 310/330/415 XXX.XX.252
10.2 +0.3 310/330/415 Xxx.xx.102 26.2 +0.5 310/330 XXX.XX.262
10.7 +0.3 310/330/415 XXX.xx.107 27.2 +0.5 310/330 XXX.XX.272
11.2 +0.3 310/330/415 xxx.xx.112 28.2 +0.5 310/330 XXX.XX.282
11.7 +0.3 310/330/415 Xxx.xx.117 29.2 +0.5 310/330 XXX.XX.292
12.2 +0.3 310/330/415 XXX.XX.122 30.2 +0.5 310/330 XXX.XX.302
12.7 +0.3 310/330/415 XXX.XX.127 31.2 +0.5 310/330 XXX.XX.312
13.2 +0.3 310/330/415 XXX.XX.132 32.2 +0.5 310/330 XXX.XX.322
13.7 +0.3 310/330/415 XXX.XX.137 33.2 +0.5 310/330 XXX.XX.332
14.2 +0.3 310/330/415 XXX.XX.142 34.2 +0.5 310/330 XXX.XX.342
14.7 +0.3 310/330/415 XXX.xx.147 35.2 +0.5 310/330 XXX.XX.352
15.2 +0.3 310/330/415 XXX.XX.152
15.7 +0.3 310/330/415 XXX.XX.157

A5
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WA

it

-~
S
P

¥ fLIBI# Rods with Central Hole Grade
- \ AF K10 UF  xxx.66.xxx AF K40 UF  xxx.70.xxx
AF K20 CF  xxx.78.xxx AF K44 EF  xxx.62.xxx
) AF K34 EF  xxx.49.xxx AF K45 EF  xxx.53.xxx
wmdmshe  Article-No. 101.xx.XxX/103.XX.XXX
Fiff A 48 A% B i
D(mm) Tol Hole @ Tol L +10 (mm) Article
4.3 +0.3 0.6 +0.10 310/330 XXX.XX.043
6.3 +0.3 1.0 +0.15 310/330 XXX.Xx.063
8.3 +0.3 1.3 +0.15 310/330 XXX.xx.083
10.3 +0.4 2.0 +0.20 310/330 xxx.xx.103
12.3 +0.4 2.0 +0.20 310/330 XXX.XX.123
14.3 +0.4 2.0 +0.20 310/330 Xxx.xx.143
16.3 +0.5 2.0 +0.20 310/330 XXX.XX.163
18.3 +0.5 3.0 +0.25 310/330 XXX.XX.183
20.3 +0.5 3.0 +0.25 310/330 XXX.XX.203
22.3 +0.5 3.0 +0.25 310/330 XXX.XX.223
24.3 +0.5 4.0 +0.30 310/330 XXX.XX.243
26.3 +0.5 4.0 +0.30 310/330 XXX.XX.263
28.3 +0.5 4.0 +0.30 310/330 XXX.XX.283
30.3 +0.5 5.0 +0.35 310/330 XXX.XX.303
32.3 +0.5 5.0 +0.35 310/330 XXX.XX.323
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Y fLIB]#E Parallel Holes with Standard Bolt Circle Grade

K AF K10 UF  xxx.66.xxx AF K40 UF  xxx.70.xxx

_fFesssss=zzmszoazasoooazsy i_‘__::_ . AF K20 CF  xxx.78.xxx AF K44 EF  xxx.62.xxx

ettt [~ H = B AF K34 EF  xxx.49.xxx AF K45 EF  xxx.53.xxx

wmdmshe  Article-No. 201.xX.XXX/203.XX. XXX
Hi DN fLEE N g N7 RE FE TR
D (mm) Tol BC Tol Hole @ Tol L +10 (mm) Article

4.2 +0.3 1.72 +0.08 0.80 £0.10 310/330 XXX.XX.042
5.2 +0.3 1.92 +0.08 0.80 +0.10 310/330 XXX.XX.052
6.3 +0.3 2.90 +0.10 1.00 +0.15 310/330 XXX.XX.063
7.3 +0.3 3.40 +0.10 1.00 +0.15 310/330 Xxx.xx.073
8.3 +0.3 3.85 +0.15 1.00 +0.15 310/330 XXX.xX.083
9.3 +0.3 3.85 +0.15 1.40 +0.15 310/330 XxX.xX.093
10.3 +0.3 4.85 +0.15 1.40 +0.15 310/330 xxx.xx.103
11.3 +0.4 4.85 +0.15 1.40 +0.15 310/330 xxx.xx.113
12.3 +0.4 5.85 +0.15 1.75 +0.15 310/330 xxx.xx.123
183 +0.4 5.85 +0.15 1.75 +0.15 310/330 xxx.xx.133
14.3 +0.4 6.85 +0.15 1.75 +0.15 310/330 xxx.xx.143
15.3 +0.4 6.85 +0.15 2.00 +0.20 310/330 XXX.XX.153
16.3 +0.4 7.85 +0.15 2.00 +0.20 310/330 XXx.xX.163
17.3 +0.5 7.85 +0.15 2.00 +0.20 310/330 Xxx.xx.173
18.3 +0.5 8.85 +0.15 2.00 +0.20 310/330 Xxx.xx.183
19.3 +0.5 8.85 +0.15 2.00 +0.20 310/330 Xxx.xx.193
20.4 +0.5 9.80 +0.20 2.50 +0.25 310/330 XXX.XX.204
21.4 +0.5 9.80 +0.20 2.50 +0.25 310/330 Xxx.xx.214
22.4 +0.5 10.80 +0.20 2.50 +0.25 310/330 XXX.XX.224
23.4 +0.5 10.80 +0.20 2.50 +0.25 310/330 XXX.XX.234
24.4 +0.5 11.75 +0.25 3.00 +0.25 310/330 XXX.XX.244
25.4 +0.5 11.75 +0.25 3.00 +0.25 310/330 XXX.XX.254
26.4 +0.5 12.75 +0.25 3.00 +0.25 310/330 XXX.XX.264
28.4 +0.5 13.75 +0.25 3.00 +0.25 310/330 XXX.XX.284
30.4 +0.5 13.75 +0.25 3.00 +0.25 310/330 XXX.XX.304
324 +0.5 13.75 +0.25 3.00 +0.25 310/330 XXX.XX.324
34.4 +0.5 13.75 +0.25 3.00 +0.25 310/330 XXX.XX.344
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B e fLIRT R
Parallel Holes with Reduced Bolt Circle Grade
: : AF K10 UF  xxx.66.xxx AF K40 UF  xxx.70.xxx

AF K20 CF  xxx.78.xxx AF K44 EF  xxx.62.xxx
AF K34 EF  xxx.49.xxx

7 mismle  Article-No. 211.XX.XXX/213.XX. XXX
i1 %2 ALH D A48 A% Ff AN
D (mm) Tol BC Tol Hole @ Tol L +10(mm) Article

6.3 +0.30 1.40 +0.10 0.80 +0.10 310/330 XXX.XX.063
7.3 +0.30 1.40 +0.10 0.80 +0.10 310/330 XXX.XX.073
8.3 +0.30 1.40 +0.10 0.80 +0.10 310/330 XXx.xx.081
8.3 +0.30 1.85 +0.15 0.80 +0.10 310/330 XXX.XX.082
8.3 +0.30 2.45 +0.15 1.00 +0.10 310/330 XXX.XX.083
9.3 +0.30 2.45 +0.15 1.00 +0.10 310/330 XXX.XX.093
10.3 +0.30 2.45 +0.15 1.00 +0.10 310/330 xxx.xx.103
11.3 +0.40 3.35 +0.15 1.20 £0.15 310/330 xxx.xx.113
12.3 +0.40 3.35 +0.15 1.20 £0.15 310/330 xxx.xx.123
13.3 +0.40 3.35 +0.15 1.20 £0.15 310/330 xxx.xx.133
14.3 +0.40 4.85 +0.15 1.50 +0.15 310/330 xxx.xx.143
15.3 +0.40 4.85 +0.15 1.50 +0.15 310/330 Xxx.xx.153
16.3 +0.40 4.85 +0.15 1.50 +0.15 310/330 Xxx.xx.163
17.3 +0.50 6.00 +0.15 2.00 +0.20 310/330 xxx.xx.173
18.3 +0.50 6.00 +0.20 2.00 +0.20 310/330 XXX.XX.183
19.3 +0.50 6.00 +0.20 2.00 +0.20 310/330 XXX.XX.193
20.4 +0.50 6.00 +0.20 2.00 +0.20 310/330 XXX.XX.204
21.4 +0.50 6.00 +0.20 2.00 +0.20 310/330 Xxx.xx.214
22.4 +0.50 6.00 +0.20 2.00 +0.20 310/330 XXX.XX.224
23.4 +0.50 7.30 +0.20 2.00 +0.20 310/330 XXX.XX.234
24.4 +0.50 7.30 +0.20 2.00 +0.20 310/330 XXX.XX.244
25.4 +0.50 7.30 +0.20 2.00 +0.20 310/330 XXX.XX.254

A8
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Grade

AF K10 UF  xxx.66.xxx AF K40 UF  xxx.70.xxx

AF K20 CF  xxx.78.xxx AF K44 EF  xxx.62.xxx

\ AF K34 EF  xxx.49.xxx AF K45 EF  xxx.53.xxx

wmdmshe  Article-No. 231.XX.XXX/233.XX.XXX/234.XX. XXX
Hfg A AL AR A48 A Bl Bl AR
D (mm) Tol BC Tol Hole @ Tol Pitch+0.5° L +10(mm) Article

3.3 +0.30 1.60 +0.10 0.40 +0.10 16.32 310/330 XXX.XX.033
3.8 +0.30 1.80 +0.10 0.50 +0.10 19.04 310/330 XXX.XX.038
4.3 +0.30 2.10 +0.10 0.60 +0.10 21.77 310/330 XXX.Xx.043
4.8 +0.30 2.25 +0.15 0.70 +0.10 24.49 310/330 XXX.Xx.048
5.3 +0.30 2.40 +0.20 0.70 +0.10 27.21 310/330 XXX.Xx.053
5.8 +0.30 2.40 +0.20 0.70 +0.10 29.93 310/330 XXX.XX.058
6.3 +0.30 2.40 +0.20 0.70 +0.10 32.65 310/330/415 XXX.Xx.063
6.8 +0.30 3.30 +0.20 1.00 +0.15 35.37 310/330/415 XXX.Xx.068
7.3 +0.30 3.50 +0.20 1.00 +0.15 38.09 310/330/415 XXX.Xx.073
7.8 +0.30 3.80 +0.20 1.00 +0.15 40.81 310/330/415 XXX.XX.078
8.3 +0.30 3.80 +0.20 1.00 +0.15 43.53 310/330/415 XXX.xx.083
8.8 +0.30 4.20 +0.30 1.00 +0.15 46.25 310/330/415 XXX.xx.088
9.3 +0.30 4.50 +0.30 1.40 +0.15 48.97 310/330/415 XXX.xx.093
9.8 +0.30 4.50 +0.30 1.40 +0.15 51.69 310/330/415 XXX.xx.098
10.3 +0.30 4.50 +0.30 1.40 +0.15 54.41 310/330/415 xxx.xx.103
10.8 +0.40 4.50 +0.30 1.40 +0.15 57.13 310/330/415 Xxx.xx.108
11.3 +0.40 4.90 +0.40 1.40 +0.15 59.86 310/330/415 xxx.xx.113
11.8 +0.40 5.40 +0.40 1.40 +0.15 62.58 310/330/415 xxx.xx.118
12.3 +0.40 5.85 +0.40 1.40 +0.15 65.30 310/330/415 XXX.xx.123
12.8 +0.40 5.85 +0.40 1.75 +0.20 68.02 310/330/415 XXX.Xx.128
13.3 +0.40 6.10 +0.40 1.75 +0.20 70.74 310/330/415 Xxx.xx.133
13.8 +0.40 6.40 +0.40 1.75 +0.20 73.46 310/330/415 XXx.xx.138
14.3 +0.40 6.70 +0.40 1.75 £0.20 76.18 310/330/415 xxx.xx.143
14.8 +0.40 7.00 +0.40 1.75 £0.20 78.90 310/330/415 xxx.xx.148
15.3 +0.40 7.30 +0.40 1.75 £0.20 81.62 310/330/415 XXx.xx.153
15.8 +0.40 7.60 +0.40 1.75 +0.20 84.34 310/330/415 Xxx.xx.158
16.3 +0.40 7.90 +0.40 1.75 £0.20 87.06 310/330/415 Xxx.xx.163
16.8 +0.50 8.20 +0.40 1.75 +0.20 89.78 310/330/415 XXx.xx.168
17.3 +0.50 8.50 +0.40 1.75 +0.20 92.50 310/330/415 xxx.xx.173
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Grade
AF K10 UF  xxx.66.xxx AF K40 UF  xxx.70.xxx
AF K20 CF  xxx.78.xxx AF K44 EF  xxx.62.xxx
\ AF K34 EF  xxx.49.xxx AF K45 EF  xxx.53.xxx
memamae  Article-No. 231.XX.XXX/233.XX.XXX/234.XX. XXX
HE A% B A A8 A% Bl Bl AR
D (mm) Tol BC Tol Hole @ Tol Pitch+0.5° L +10(mm) Article
17.8 +0.50 8.80 +0.40 1.75 £0.20 95.22 310/330/415 xxx.xx.178
18.3 +0.50 9.15 +0.40 2.00 +0.25 97.95 310/330/415 xxx.xx.183
18.8 +0.50 9.35 +0.40 2.00 +0.25 100.67 310/330/415 xxx.xx.188
19.3 +0.50 9.70 +0.40 2.00 +0.25 103.39 310/330/415 xxx.xx.193
19.8 +0.50 9.75 +0.50 2.00 +0.25 106.11 310/330/415 Xxx.xx.198
20.3 +0.50 9.90 +0.50 2.00 +0.25 108.83 310/330/415 XXX.XX.203
21.3 +0.50 10.65 +0.50 2.00 +0.25 114.27 310/330/415 Xxx.xx.213
22.3 +0.50 11.10 +0.50 2.00 +0.25 119.71 310/330/415 XXX.XX.223
23.3 +0.50 11.70 +0.50 2.00 +0.25 125.15 310/330/415 XXX.XX.233
24.3 +0.50 12.30 +0.50 2.00 +0.25 130.59 310/330/415 XXX.XX.243
25.3 +0.50 12.80 +0.50 2.00 +0.25 136.03 310/330/415 XXX.XX.253
26.3 +0.50 13.30 +0.50 2.00 +0.25 141.48 310/330 XXX.XX.263
27.3 +0.50 13.70 +0.60 2.50 +0.30 146.92 310/330 XXX.XX.273
28.3 +0.50 14.20 +0.60 2.50 +0.30 152.36 310/330 XXX.XX.283
29.3 +0.50 14.80 +0.60 2.50 +0.30 157.80 310/330 XXX.XX.293
30.3 +0.50 15.40 +0.60 2.50 +0.30 163.24 310/330 XXX.XX.303
31.3 +0.50 16.00 +0.60 2.50 +0.30 168.68 310/330 XXX.xx.313
32.3 +0.50 16.60 +0.60 3.00 +0.30 174.12 310/330 XXX.XX.323
33.3 +0.50 17.20 +0.60 3.00 +0.30 179.57 310/330 XXX.XX.333
34.3 +0.50 17.40 +0.60 3.00 +0.30 185.01 310/330 XXX.XX.343
35.3 +0.50 17.40 +0.60 3.00 +0.30 190.45 310/330 XXX.XX.353

A10
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Grade

AF K10 UF  xxx.66.xxx AF K40 UF  xxx.70.xxx

AF K20 CF  xxx.78.xxx AF K44 EF  xxx.62.xxx

AF K34 EF  xxx.49.xxx AF K45 EF  xxx.53.xxx

7 mismle  Article-No. 241.XX.XXX/243.XX. XXX
Fifg A LI A AL s S Efi G
D (mm) Tol BC Tol Hole @ Tol Pitch+0.5° L +10(mm) Article

6.3 +0.30 2.00 +0.20 0.50 +0.15 22.46 310/330 XXX.XX.063
6.8 +0.30 2.10 +0.20 0.50 +0.15 24.34 310/330 XXX.xx.068
7.3 +0.30 2.20 +0.20 0.65 +0.15 26.21 310/330 XXX.xx.073
7.8 +0.30 2.30 +0.20 0.65 +0.15 28.08 310/330 Xxx.xx.078
8.3 +0.30 2.40 +0.30 0.65 +0.15 29.95 310/330 XxX.xx.083
8.8 +0.30 2.60 +0.30 0.65 +0.15 31.82 310/330 XXX.xx.088
9.3 +0.30 2.90 +0.30 0.75 +0.15 33.70 310/330 XXX.Xx.093
9.8 +0.30 3.20 +0.30 0.75 +0.15 35.57 310/330 XXX.Xx.098
10.3 +0.40 3.20 +0.30 0.80 +0.15 37.44 310/330 xxx.xx.103
10.8 +0.40 3.20 +0.30 0.80 +0.15 39.31 310/330 Xxx.xx.108
11.3 +0.40 3.30 +0.40 0.80 +0.15 41.18 310/330 xxx.xx.113
11.8 +0.40 3.60 +0.40 0.80 +0.15 43.06 310/330 XXX.XX.118
12.3 +0.40 3.80 +0.40 0.90 +0.20 44.93 310/330 xxx.xx.123
12.8 +0.40 3.95 +0.40 0.90 +0.20 46.80 310/330 XXX.xx.128
13.3 +0.40 4.00 +0.40 0.90 +0.20 48.67 310/330 Xxx.xx.133
13.8 +0.40 4.10 +0.40 1.00 +0.20 50.54 310/330 Xxx.xx.138
14.3 +0.40 4.30 +0.40 1.00 +0.20 52.42 310/330 xxx.xx.143
14.8 +0.40 4.50 +0.40 1.10 +0.20 54.29 310/330 xxx.xx.148
15.3 +0.50 4.70 +0.40 1.10 +0.20 56.16 310/330 Xxx.xx.153
15.8 +0.50 4.90 +0.40 1.10 +0.20 58.03 310/330 XXX.XX.158
16.3 +0.50 5.10 +0.40 1.20 +0.20 59.90 310/330 XXX.XX.163
16.8 +0.50 5.35 +0.40 1.20 +0.25 61.78 310/330 XXx.xx.168
17.3 +0.50 5.50 +0.40 1.20 +0.25 63.65 310/330 Xxx.xx.173
17.8 +0.50 5.70 +0.40 1.30 +0.25 65.52 310/330 Xxx.xx.178
18.3 +0.50 5.90 +0.40 1.40 +0.25 67.39 310/330 XXX.XX.183
18.8 +0.50 6.10 +0.40 1.40 +0.25 69.26 310/330 XXX.Xx.188
19.3 +0.50 6.40 +0.50 1.40 +0.25 71.14 310/330 xxx.xx.193
20.3 +0.50 6.60 +0.50 1.50 +0.25 74.88 310/330 XXX.XX.203
21.3 +0.50 6.90 +0.50 1.50 +0.25 78.62 310/330 XXX.xx.213
22.3 +0.50 7.20 +0.50 1.70 +0.25 82.37 310/330 XXX.XX.223
243 +0.50 7.50 +0.50 1.75 +0.25 89.86 310/330 XXX.XX.243
25.3 +0.50 7.60 +0.50 1.75 +0.25 93.60 310/330 XXX.XX.253
26.3 +0.50 7.70 +0.50 1.75 +0.25 97.34 310/330 XXX.XX.263
28.3 +0.50 8.40 +0.60 2.00 +0.30 104.83 310/330 XXX.XX.283
30.3 +0.50 9.40 +0.60 2.00 +0.30 112.32 310/330 XXX.XX.303
32.3 +0.50 10.40 +0.60 2.00 +0.30 119.81 310/330 XXX.XX.323
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WU CARBIDE CORPORATION

300% iR iE fLIAIFE 3 Holes 30° Helix Grade
. . AF K20 CF  xxx.78.xxx AF K34 EF  xxx.49.xxx
: AF K40 UF  xxx.70.xxx AF K44 EF  xxx.62.XXx
wmdmshe  Article-No. 331.XX.XXX/333.XX.XXX
EE O A% B A% fls AE MR £l e
D (mm) Tol BC Tol Hole @ Tol Pitch+0.5° L +10(mm) Article

4.8 +0.30 2.20 +0.10 0.40 £0.10 24.49 310/330 XXX.XX.048
5.3 +0.30 2.45 +0.15 0.40 £0.10 27.21 310/330 XXX.XX.053
5.8 +0.30 2.75 +0.15 0.50 +0.10 29.93 310/330 XXX.XX.058
6.3 +0.30 2.75 +0.15 0.50 +0.10 32.65 310/330 Xxx.xx.063
6.8 +0.30 2.75 +0.15 0.50 +0.10 35.37 310/330 XXX.Xx.068
7.3 +0.30 3.85 +0.15 0.65 +0.10 38.09 310/330 XXX.XX.073
7.8 +0.30 3.85 +0.15 0.70 +0.10 40.81 310/330 XXX.XX.078
8.3 +0.30 3.85 +0.15 0.70 +0.10 43.53 310/330 XXX.xX.083
8.8 +0.30 3.85 +0.15 0.70 +0.10 46.25 310/330 XXX.xx.088
9.3 +0.30 4.95 +0.15 0.85 +0.15 48.97 310/330 XXX.xX.093
9.8 +0.30 4.95 +0.15 0.85 +0.15 51.69 310/330 XXX.xx.098
10.3 +0.30 4.95 +0.15 0.85 +0.15 54.41 310/330 Xxx.xx.103
10.8 +0.40 4.95 +0.15 0.85 +0.15 57.13 310/330 xxx.xx.108
11.3 +0.40 5.45 +0.25 1.10 +0.15 59.86 310/330 xxx.xx.113
11.8 +0.40 5.85 +0.25 1.10 +0.15 62.58 310/330 xxx.xx.118
12.3 +0.40 6.05 +0.25 1.10 +0.15 65.30 310/330 XXX.xx.123
12.8 +0.40 6.05 +0.25 1.10 +0.15 68.02 310/330 XXX.XX.128
13.3 +0.40 6.55 +0.25 1.20 +0.15 70.74 310/330 Xxx.xx.133
13.8 +0.40 6.75 +0.25 1.20 +0.15 73.46 310/330 XXX.xx.138
14.3 +0.40 7.05 +0.25 1.40 +0.15 76.18 310/330 Xxx.xx.143
14.8 +0.40 7.35 +0.25 1.40 +0.15 78.90 310/330 XXX.xx.148
15.3 +0.40 7.55 +0.25 1.40 +0.15 81.62 310/330 Xxx.xx.153
16.3 +0.40 8.05 +0.25 1.60 +0.20 87.06 310/330 XXx.xx.163
17.3 +0.50 8.35 +0.25 1.60 +0.20 92.50 310/330 XXX.XX.173
18.3 +0.50 9.25 +0.25 1.70 £0.20 97.95 310/330 XXX.XX.183
19.3 +0.50 9.95 +0.25 1.70 +0.20 103.39 310/330 xxx.xx.193
20.3 +0.50 9.95 +0.25 1.90 +0.25 108.83 310/330 XXX.XX.203
22.3 +0.50 11.15 +0.35 2.00 £0.25 119.71 310/330 XXX.XX.223
23.3 +0.50 11.45 +0.35 2.00 +0.25 125.15 310/330 XXX.XX.233
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300 ZWRliE fLIEIFE 3 Holes 30° Helix Grade
. . AF K20 CF  xxx.78.xxx AF K34 EF  xxx.49.xxx
' AF K40 UF  xxx.70.xxx AF K44 EF  xxx.62.XXx
wmdmshe  Article-No. 331.XX.XXX/333.XX.XXX
EE e A mE AR &% MR FifE et
D (mm) Tol BC Tol Hole @ Tol Pitch+0.5° L +10(mm) Article
24.3 +0.50 11.75 +0.35 2.00 £0.25 130.59 310/330 XXX.XX.243
25.3 +0.50 12.15 +0.35 2.00 £0.25 136.03 310/330 XXX.XX.253
26.3 +0.50 12.75 +0.35 2.00 £0.25 141.48 310/330 XXX.XX.263
27.3 +0.50 13.15 +0.45 2.50 £0.30 146.92 310/330 XXX.XX.273
28.3 +0.50 13.65 +0.45 2.50 +0.30 152.36 310/330 XXX.XX.283
29.3 +0.50 14.15 +0.45 2.50 £0.30 157.80 310/330 XXX.XX.293
30.3 +0.50 14.50 +0.60 2.50 +0.30 163.24 310/330 XXX.XX.303
31.3 +0.50 15.00 +0.60 3.00 +0.30 168.68 310/330 XXX.Xx.313
32.3 +0.50 15.50 +0.60 3.00 £0.30 174.12 310/330 XXX.XX.323
33.3 +0.50 16.00 +0.60 3.00 +0.30 179.57 310/330 XXX.XX.333
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it

-~
S
i,

40% —uRjiE fLIBIFE 3 Holes 40° Helix Grade
: o AF K20 CF  xxx.78.xxx AF K34 EF  xxx.49.xxx
AF K40 UF  xxx.70.xxx AF K44 EF  xxx.62.xxx
wmdmshe  Article-No. 341.xX.XXX/343.XX.XXX
EE O A% A A% fls AE MR £ i
D (mm) Tol BC Tol Hole @ Tol Pitch+0.5° L +10(mm) Article

6.3 +0.30 2.05 +0.15 0.50 +0.15 22.46 310/330 XXX.XX.063
6.8 +0.30 2.15 +0.15 0.50 £0.15 24.34 310/330 XXX.Xx.068
7.3 +0.30 2.25 +0.15 0.65 +0.15 26.21 310/330 XXX.Xx.073
7.8 +0.30 2.35 +0.15 0.65 +0.15 28.08 310/330 XXX.XX.078
8.3 +0.30 2.45 +0.15 0.65 +0.15 29.95 310/330 Xxx.xx.083
8.8 +0.30 2.75 +0.15 0.65 +0.15 31.82 310/330 XXX.xx.088
9.3 +0.30 3.05 +0.15 0.75 +0.15 33.70 310/330 XxX.xX.093
9.8 +0.30 3.35 +0.15 0.75 +0.15 35.57 310/330 XXX.xX.098
10.3 +0.40 3.35 +0.15 0.80 +0.15 37.44 310/330 xxx.xx.103
10.8 +0.40 3.35 +0.15 0.80 +0.15 39.31 310/330 XXX.xX.108
11.3 +0.40 3.45 +0.25 0.80 +0.15 41.18 310/330 xxx.xx.113
11.8 +0.40 3.75 +0.25 0.85 +0.15 43.06 310/330 xxx.xx.118
12.3 +0.40 3.95 +0.25 0.90 +0.20 44.93 310/330 XXX.XX.123
12.8 +0.40 4.10 +0.25 0.90 +0.20 46.80 310/330 Xxx.xx.128
13.3 +0.40 4.15 +0.25 0.90 +0.20 48.67 310/330 xxx.xx.133
13.8 +0.40 4,25 +0.25 1.00 +0.20 50.54 310/330 Xxx.xx.138
14.3 +0.40 4.45 +0.25 1.00 £0.20 52.42 310/330 Xxx.xx.143
14.8 +0.40 4.65 +0.25 1.10 £0.20 54.29 310/330 XXX.Xx.148
15.3 +0.50 4.85 +0.25 1.10 +0.20 56.16 310/330 XXX.XX.153
16.3 +0.50 5.25 +0.25 1.20 +0.20 59.90 310/330 XXX.xx.163
17.3 +0.50 5.65 +0.25 1.20 +0.20 63.65 310/330 Xxx.xx.173
18.3 +0.50 6.05 +0.25 1.40 +0.25 67.39 310/330 Xxx.xx.183
19.3 +0.50 6.35 +0.35 1.40 £0.25 71.14 310/330 xxx.xx.193
20.3 +0.50 6.75 +0.35 1.50 +0.25 74.88 310/330 XXX.XX.203
21.3 +0.50 7.05 +0.35 1.50 £0.25 78.62 310/330 Xxx.xx.213
22.3 +0.50 7.35 +0.35 1.70 +0.25 82.37 310/330 XXX.XX.223
24.3 +0.50 7.55 +0.45 1.75 £0.25 89.86 310/330 XXX.XX.243
25.3 +0.50 7.65 +0.45 1.75 £0.25 93.60 310/330 XXX.XX.253
26.3 +0.50 7.75 +0.45 1.75 +0.25 97.34 310/330 XXX.XX.263
28.3 +0.50 8.55 +0.45 2.00 +0.30 104.83 310/330 XXX.XX.283
30.3 +0.50 9.45 +0.55 2.00 +0.30 112.32 310/330 XXX.XX.303
32.3 +0.50 10.45 +0.55 2.00 +0.30 119.81 310/330 XXX.XX.323
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&~k JJEIFE Milling Cutter Blanks Grade

AF K40 UF  xxx.70.xxx AF K44 EF  xxx.62.xxx

wmdmshe  Article-No. 009.XX.XXX
HfE DE £ A L
D (mm) Tol L (mm) Tol Cx45° Article
6.2 +0.2 58.0 +0.8 0.5 009.xx.062
6.2 +0.2 76.5 +0.9 0.5 009.xx.064
8.2 +0.3 64.2 +0.8 1.0 009.xx.082
8.2 +0.3 101.2 +1.0 1.0 009.xx.084
10.2 +0.3 67.2 +0.8 1.0 009.xx.102
10.2 +0.3 73.2 +0.9 1.0 009.xx.103
10.2 +0.3 101.2 +1.0 1.0 009.xx.104
12.2 +0.3 74.2 +0.9 1.0 009.xx.122
12.2 +0.3 84.2 +0.9 1.0 009.xx.123
12.2 +0.3 101.1 +1.0 1.0 009.xx.124
14.2 +0.3 84.2 +0.9 1.0 009.xx.142
14.2 +0.3 101.2 +1.0 1.0 009.xx.144
16.2 +0.4 83.2 +0.9 1.5 009.xx.162
16.2 +0.4 93.2 +1.0 1.5 009.xx.163
16.2 +0.4 101.2 +1.0 1.5 009.xx.164
18.2 +0.4 93.0 +1.0 1.5 009.xx.182
18.2 +0.4 102.0 +1.0 1.5 009.xx.183
18.2 +0.4 151.3 +1.6 1.5 009.xx.184
20.2 +0.5 93.2 +1.0 1.5 009.xx.202
20.2 +0.5 105.0 +1.1 1.5 009.xx.203
20.2 +0.5 151.2 +1.6 1.5 009.xx.204
25.2 +0.5 122.0 +1.2 1.5 009.xx.252
25.2 +0.5 152.0 +1.6 1.5 009.xx.254
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&~ FLEE J] 1Bl Milling Cutter Blanks Grade
- AF K40 UF  xxx.70.xxx AF K44 EF  xxx.62.xxx

L3

|
™
\

*with center coolant duct
and 2, 3, 4, 5 lateral exits

FErnEEsE  Article-No.

HE A% ORE A% BE R EORE A%

Dmm) Tol L(mm  To  @D2  Tol L2 QD3  Tol L3 Tol  Cx45°
6.2  +0.2 580  +08 175 025 54.6 1.0 02 550 03 0.5
6.2  +0.2 765  +09 175 025 726 1.0 02 730 03 05
82  +03 642 408 175 025  59.1 1.2 02 600 03 1.0
82  +03 1012  +1.0 200 025  96.1 1.2 02 970 03 1.0
102  +03 672  +08 200 025  60.6 1.2 02 620 03 1.0
102  +03 732  +09 200 025 66.6 1.2 02 680 03 1.0
102  +03 1012 +1.0 200 025 94.6 1.2 02 9.0 03 1.0
122 +03 742  +09 200 025  66.1 1.5  :02 680 03 1.0
122 +03 842  +09 200 025  76.1 1.5  :02 780 03 1.0
122 +03 1011 +1.0 200 025  93. 1.5  :02 950 03 1.0
142  +03 842  +09 200 025 747 1.5  :02 770 03 1.0
142  +03 1012  +10 200 025 917 1.5  :02 940 03 1.0
162  +04 832  +09 400 025 722 1.5  :02 750 03 15
162  +04 932  +10 400 025 822 1.5  :02 850 03 15
162  +04 1012 +10 400 025  90.2 1.5  :02 930 03 15
182  +04 930  +1.0 400 025 807 20  :02 840 03 15
182  +04 1020 +1.0 400 025  89.7 20  :02 930 03 15
182  +04 1513  +16  4.00 025 1387 20  :02 1420  +3 1.5
202  +05 932  +1.0 400 025  79.2 20  :02 830 03 15
202  +0.5 1050 +1.1 400 025  91.2 20  :02 950 %03 15
202  +05 1512  +1.6 400 025 137.2 20  :02 14.0 03 15
252 405 1220 +1.2 400 025 1045 20  +02 1095 03 15
252 405 1520 +1.6 400 025 1345 20  :02 1395 03 15
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gun drill heads

SRR ICIBIRT AR E1 ()

v
;l
= " WU CARBIDE CORPORATION
‘Aﬂ!h.l!gg |

dia.(mm)  +Tol  L(mm)  +Tol  d@2(mm) +Tol  d@3(mm)  +Tol
4.3 +0.3 35 +0.4 0.8 +0.2 0.6 +0.2
33.3 +0.5 65 +1 7.5 +0.4 6.5 +0.4
square rods
B (mm) +Tol H (mm) +Tol L (mm) +Tol
4.4 +0.2 4.4 +0.2 330 +10
_ | HeTol
20.4 +0.2 20.4 +0.2 330 +10
Y-holes
angle hole spacing  hole diameter
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