











Modular End Mills

High-Performance DUO-AOCK® Modular End Mills ® AluSurf™

B AluSurf ® 5142 ¢ 2 Flute ® 45° Helix ® Aluminium

p - Aelmax ‘ WF csMs
M - L]

o first choice o
@ | O alternate choice |

W%

’ WIDIA HANITA™

grade UNCOATED
length of cut CSMS
order # D1 D Ap1 max L1 system size WF
6151048 10,0 9,60 15,00 23 DL10 8,00
6151049 12,0 11,50 18,00 27 DL12 9,50
6151050 16,0 15,50 24,00 36 DL16 13,00
6151061 20,0 19,30 30,00 45 DL20 16,00
NOTE: For application data, please see page 62.
B AluSurf e 5143 ¢ 3 Flute ¢ 38° Helix ® Aluminium
5 . Apimax WF CsMs
B g
® first choice o1 m ﬁm 5 ‘ g:‘.
® | O alternate choice WIDIA HANITA
Re L1
grade UNCOATED
length of cut CSMS

order # D1 D Ap1 max L1 system size WF Re
6150886 10,0 9,60 15,00 23 DL10 8,00 0,50
6150887 10,0 9,60 15,00 23 DL10 8,00 1,00
6150888 10,0 9,60 15,00 23 DL10 8,00 2,00
6150889 12,0 11,50 17,50 27 DL12 9,50 0,50
6150890 12,0 11,50 18,00 27 DL12 9,50 1,00
6151011 12,0 11,50 18,00 27 DL12 9,50 2,00
6151013 16,0 15,50 24,00 36 DL16 13,00 1,00
6151014 16,0 15,50 24,00 36 DL16 13,00 2,00
6151015 16,0 15,50 24,00 36 DL16 13,00 3,00
6151016 20,0 19,30 30,00 45 DL20 16,00 1,00
6151017 20,0 19,30 30,00 45 DL20 16,00 2,00
6151018 20,0 19,30 30,00 45 DL20 16,00 3,00
6151019 20,0 19,30 30,00 45 DL20 16,00 4,00
6151020 25,0 24,00 37,50 57 DL25 21,00 1,00
6151021 25,0 24,00 37,50 57 DL25 21,00 2,00
6151022 25,0 24,00 37,50 57 DL25 21,00 3,00
6151024 25,0 24,00 37,50 57 DL25 21,00 4,00

NOTE: For application data, please see page 62.

End Mill Tolerances

D1 tolerance e8
>10-18 -0,032/-0,059
>18-30 -0,040/-0,073

>30 -0,050/-0,089
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Indexable Milling | Solid End Milling | Holemaking

High-Performance DUO-AOCK® Modular End Mills ® Corner Rounding/Chamfering

M 8045 ¢ Corner Rounding
p I — ‘——Am max /—WF CcsMms
M|e
e | e first choice o1 9\ 0 ’
: %
® | O alternate choice /3\ WIDIA HANITA
O " ‘ L1
0
grade WP15PE
AITiN
length of cut CSMS
order # D1 D Ap1 max L1 system size WF Re ZU
6127354 10,0 9,60 1,50 23 DL10 8,00 1,50 4
6127355 10,0 9,60 3,00 23 DL10 8,00 3,00 4
6127356 12,0 11,50 1,00 27 DL12 9,50 1,00 4
6127357 12,0 11,50 2,00 27 DL12 9,50 2,00 4
6127358 12,0 11,50 3,00 27 DL12 9,50 3,00 4
6127359 16,0 15,50 2,00 36 DL16 13,00 2,00 4
6127360 16,0 15,50 3,00 36 DL16 13,00 3,00 4
6127381 16,0 15,50 4,00 36 DL16 13,00 4,00 4
NOTE: For application data, please see page 63.
W 8046 e Chamfering
°
M| o 7 ‘kAm mex [ WF csMms
o| @ firstchoice i g%
o | Oalternate choice ot 9“"(\ il ° WIDIA HAN'TA”
0
O [
grade WP15PE
AITiN
length of cut CSMS
order # D1 D Ap1 max L1 system size WF BCH ZU
6127401 10,0 9,60 2,00 23 DL10 8,00 2,00 4
6127402 12,0 11,50 3,00 27 DL12 9,50 3,00 5
6127403 16,0 15,50 4,00 36 DL16 13,00 4,00 6
NOTE: For application data, please see page 63.
End Mill Tolerances
D1 tolerance e8 DL - Torque Wrench KT210
>10-18 -0,032/-0,059
>18-30 -0,040/-0,073
>30 -0,050/-0,089
DL25
DUO-).0CK® Accessories DL16
DL12
B Torque Wrench
order number catalogue number description quantity
6390382 DL - Torque Wrench KT210 Only Wrench 30-130 Nm 10
6390561 DL - 12 Key Only Key 30 Nm 20
6390562 DL - 16 Key Only Key 60 Nm 20
6390563 DL - 20 Key Only Key 80 Nm 10
6390564 DL - 25 Key Only Key 100 Nm 10
6390565 DL - 32 Key Only Key 130 Nm 10
6390566 DL10 - Torque Wrench + Key Wrench + Key 25 Nm 5

NOTE: Combine basic Duo-Lock™ wrench with selected torque wrench inserts needed.
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Modular End Mills

High-Performance DUO-AOCK® Modular End Mills e VariMill™

B VariMill™ o 4X47 ¢ 4X48 « Asymmetrical Flute Spacing

& N
P |G
. . Recommended feed per tooth (fz = mm/th)
asrl::lesl:’cl:glirrl\g ((g)) short medium long for side milling (A).
For slotting (B), reduce fz by 20%.
adaptor reach
WP15PE WP15PE WP15PE
A B WS15PE WS15PE WS15PE D1 — Diameter
Cutting Speed | Cutting Speed | Cutting Speed
—vec —ve —ve
Material m/min m/min m/min
Group ap ae ap min max | min max | min max | mm | 10,0 12,0 16,0 20,0 25,0 32,0
0 1,5xD 0,5xD 1xD 150 [ - | 200 | 135 | = | 180 | 135 [ - | 180 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
1 1,5xD 05xD 1xD 150 | — | 200 | 135 | - | 180 | 135 | - | 180 fz | 0,061 | 0,070 [ 0,086 | 0,097 | 0,105 | 0,106
2 1,5xD 05xD 1xD 140 | — | 190 | 126 | - | 171 | 126 | - | 171 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
3 1,5xD 0,5xD 1xD 120 | - | 160 | 108 | — | 144 | 108 | - | 144 fz | 0,051 | 0,060 [ 0,074 | 0,086 | 0,097 | 0,105
4 1,5xD 05xD | 0,75xD | 90 |- | 150 | 81 | -] 135 | 81 | - [ 135 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
5 1,5xD 05xD 1xD 60 [ -] 100 | 51 | -| 85 48 | - | 80 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
6 1,5xD 05xD | 0,75xD | 50 | -| 75 42 |- | 64 40 [ - | 60 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,5xD 0,5xD 1xD Q0 [-| 115 | 72 | - | 92 63 | - | 80 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
M([2 1,5xD 0,5xD 1xD 60 | - | 80 48 | - | 64 42 | - | 56 fz 10,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
3 1,5xD 05xD 1xD 60 | - | 70 48 | - | 56 42 | - | 49 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,5xD 0,5xD 1xD 120 [ — | 150 | 108 | - [ 135 | 108 | - | 135 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,5xD 0,5xD 1xD 110 [ - | 140 | 99 | - | 126 | 99 | - | 126 fz | 0,051 | 0,060 [ 0,074 | 0,086 | 0,097 | 0,105
3 1,5xD 0,5xD 1xD 110 [ - | 130 | 99 | - [ 117 | 99 [ - | 117 fz {0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
1 1,5xD 03xD | 03xD 50 | - | 90 40 | - | 72 30 | -| 54 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
2 1,5xD 0,3xD | 0,3xD 25 [ -] 40 20 | - | 32 15 |- | 24 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
3 1,5xD 0,5xD 1xD 60 | - | 80 48 | - | 64 36 | - | 48 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
4 1,5xD 0,5xD 1xD 50 | - | 60 40 | - | 48 30 | -] 36 fz | 0,038 | 0,044 | 0,055 | 0,063 | 0,071 | 0,077
1 1,5xD 05xD | 0,75xD | 80 | -| 140 | 64 | - | 112 | 48 | - | 84 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
2 1,5xD 02xD | 05xD 70 | -] 120 | 56 [ - | 96 42 |- | 72 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
B VariMill II™ e 5747 ¢ 5748 ¢ Unequal Flute Spacing
& P
. . Recommended feed per tooth (fz = mm/th)
:r"zesl:gﬂ'i:g ((g)) short medium long for side milling (A).
For slotting (B), reduce fz by 20%.
adaptor reach
WP15PE WP15PE WP15PE
A B WS15PE WS15PE WS15PE D1 — Diameter
Cutting Speed | Cutting Speed | Cutting Speed
—vec —ve —ve
Material m/min m/min m/min
Group ap ae ap min max | min max | min max | mm | 10,0 12,0 16,0 | 20,0 | 25,0 | 32,0
0 1,5xD 0,5xD 1xD 150 [ - | 200 | 135 | = | 180 | 135 | — | 180 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
1 1,5xD 05xD 1xD 150 | — | 200 | 135 | - | 180 | 135 | - | 180 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,5xD 0,5xD 1xD 140 | - | 190 | 126 | - [ 171 | 126 | - | 171 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
3 1,5xD 0,5xD 1xD 120 | — | 160 | 108 | — | 144 | 108 | - | 144 fz | 0,051 | 0,060 [ 0,074 | 0,086 | 0,097 | 0,105
4 1,5xD 05xD | 0,75xD | 90 | - [ 150 | 81 | -] 135 | 81 | - [ 135 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
5 1,5xD 05xD 1xD 60 | - | 100 | 51 [ -| 85 48 | - | 80 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
6 1,5xD 05xD | 0,75xD | 50 |- | 75 42 | - | 64 40 |- | 60 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,5xD 0,5xD 1xD 0 |- | 115 | 72 [ -] 92 63 | - | 80 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
M|[2 1,5xD 0,5xD 1xD 60 | - | 80 48 | - | 64 42 | - | 56 fz 10,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
3 1,5xD 05xD 1xD 60 |- | 70 48 | - | 56 42 | - | 49 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,5xD 0,5xD 1xD 120 | - | 150 | 108 | - [ 135 | 108 | - | 135 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,5xD 0,5xD 1xD 110 [ -] 140 | 99 | - [ 126 | 99 | - | 126 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
3 1,5xD 0,5xD 1xD 110 [ =] 130 | 99 | - [ 117 | 99 [ - | 117 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
1 1,5xD 03xD | 03xD 50 | -] 90 40 | - | 72 30 | -| 54 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
2 1,5xD 03xD | 03xD 25 | - | 40 20 | - | 32 15 |- | 24 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
3 1,5xD 0,5xD 1xD 60 | - | 80 48 | - | 64 36 | - | 48 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
4 1,5xD 0,5xD 1xD 50 | - | 60 40 | - | 48 30 | -] 36 fz | 0,038 | 0,044 | 0,055 | 0,063 | 0,071 | 0,077
1 1,5xD 05xD | 0,75xD | 80 |- | 140 | 64 | - | 112 | 48 | - | 84 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
2 1,5xD 02xD | 05xD 70 | - 120 | 56 [ - | 96 42 |- | 72 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions. For smaller taper machining centres, please adjust parameters accordingly on diameters >12mm.
For side milling with ap larger than 1 x D, reduce fz by 20%!
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Indexable Milling | Solid End Milling | Holemaking

High-Performance DUO-AOCK® Modular End Mills  VariMill™ Roughing/Finishing

B VariMill lIlI™ e 774E ¢ Unequal Flute Spacing * Roughing

3
%
Side Milling (A) short medium long Recommended ;%e;’n':ﬁ{i;g"(z;.(fz = mm/th)
adaptor reach
A WS15PE WS15PE WS15PE D1 — Diameter
Cutting Speed — vc|Cutting Speed — vc|Cutting Speed — vc
Material m/min m/min m/min

Group ap ae min max | min max | min max | mm 10,0 12,0 16,0 20,0 25,0 32,0
4 | Apmax | 03xD 90 - | 150 81 - | 135 81 - | 135 fz 0,043 | 0,050 | 0,061 | 0,070 | 0,078 | 0,082
5 | Apmax | 0,3xD 60 - | 100 51 - 85 48 - 80 fz 0,039 | 0,045 | 0,056 | 0,065 | 0,073 | 0,079
1 | Apmax | 0,3xD 90 - | 115 72 - 92 63 - | 80,5 fz 0,048 | 0,056 | 0,070 | 0,081 | 0,091 | 0,099
M | 2 | Apmax | 0,3xD 60 - 80 48 - 64 42 - 56 fz 0,039 | 0,045 | 0,056 | 0,065 | 0,073 | 0,079
3 | Apmax | 0,3xD 60 - 70 48 - 56 42 - 49 fz 0,032 | 0,037 | 0,046 | 0,052 | 0,057 | 0,058
1 | Apmax | 0,3xD 50 - 90 40 - 72 30 - 54 fz 0,048 | 0,056 | 0,070 | 0,081 | 0,091 [ 0,099
2 | Apmax | 0,3xD 25 - 40 20 - 32 15 - 24 fz 0,026 | 0,030 | 0,037 | 0,043 | 0,049 [ 0,054
3 | Apmax | 0,3xD 60 - 80 48 - 64 36 - 48 fz 0,039 | 0,045 | 0,056 | 0,065 | 0,073 | 0,079
4 | Apmax | 0,3xD 50 - 60 40 - 48 30 - 36 fz 0,036 | 0,041 | 0,051 | 0,059 | 0,067 | 0,072
1 | Apmax | 0,3xD 80 - | 140 64 - | 112 48 - 84 fz 0,043 | 0,050 | 0,061 | 0,070 | 0,078 | 0,082
2 | Apmax | 0,3xD 70 - | 120 56 - 96 42 - 72 fz 0,032 | 0,037 | 0,046 | 0,052 | 0,057 | 0,058

B VariMill lll ¢ 774E ¢ Unequal Flute Spacing ¢ Finishing

£ 3
%
Side Milling (A) short medium long Recommended sfﬁfednﬂﬁ{i;;‘}ﬁ;_“z = mm/th)
adaptor reach
A WS15PE WS15PE WS15PE D1 — Diameter
Cutting Speed — vc|Cutting Speed — vc|Cutting Speed — vc
Material m/min m/min m/min

Group ap ae min max | min max | min max | mm 10,0 12,0 16,0 20,0 25,0 32,0
n 4 | Apmax | 0,06 xD 180 | - 300 162 | - 270 162 | - 270 fz 0,052 | 0,060 | 0,074 | 0,084 | 0,094 | 0,098
5 | Apmax | 0,06xD | 120 | - | 200 | 102 | - | 170 9% | - | 160 fz 0,046 | 0,054 | 0,067 | 0,078 | 0,087 | 0,095
1 | Apmax | 006xD | 180 | — | 230 | 144 | - | 184 | 126 | - | 161 fz 0,058 | 0,067 | 0,084 | 0,097 | 0,109 | 0,118
M 2 | Apmax | 0,06 xD 120 | - 160 96 - 128 84 - 112 fz 0,046 | 0,054 | 0,067 | 0,078 | 0,087 | 0,095
3 | Apmax | 0,06 xD 120 | - 140 96 - 112 84 - 98 fz 0,039 | 0,045 | 0,055 | 0,062 | 0,068 | 0,070
1 | Apmax | 006xD | 100 | - | 180 80 | - | 144 60 | - | 108 fz 0,058 | 0,067 | 0,084 | 0,097 | 0,109 | 0,118
2 | Apmax | 0,06xD 5 | - 80 40 | - 64 30 | - 48 fz 0,031 | 0,036 | 0,045 | 0,052 | 0,059 | 0,065
3 | Apmax | 0,06 xD 120 | - 160 96 - 128 72 - 96 fz 0,046 | 0,054 | 0,067 | 0,078 | 0,087 | 0,095
4 | Apmax | 0,06 xD 100 | - 120 80 - 96 60 - 72 fz 0,043 | 0,050 | 0,062 | 0,071 0,080 | 0,087
n 1 | Apmax | 0,06xD | 160 | - | 280 | 128 | - | 224 | 96 | - | 168 | fz | 0,052 | 0,060 | 0,074 | 0,084 | 0,094 | 0,098
2 | Apmax | 0,06xD | 140 | - | 240 | 112 | - | 192 84 | - | 144 fz 0,039 | 0,045 | 0,055 | 0,062 | 0,068 | 0,070

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions. For smaller taper machining centres, please adjust parameters accordingly on diameters >12mm.
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Modular End Mills

High-Performance DUO-AOCK® Modular End Mills e VariMill™ Finishing

m VariMill Ball Nose ¢ 4XNO ¢ Asymmetrical Flute Spacing

e AN v
9 @ NG
. L Recommended feed per tooth (fz = mm/th)
::éeslmili":g ((‘g)) short medium long for side milling (A).
For slotting (B), reduce fz by 20%.
adaptor reach
WP15PE WP15PE WP15PE
A B Cutting Speed | Cutting Speed | Cutting Speed D1 — Diameter
—ve —ve —ve
Material m/min m/min m/min
Group ap ae ap min max | min max_| min max | mm | 10,0 12,0 16,0 20,0 25,0 32,0
0| 125xD [ 05xD 1xD 150 | - | 200 | 135 [ - | 180 | 135 | — | 180 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
1 1,25xD [ 05xD 1xD 150 | - | 200 | 135 | - | 180 | 135 | - | 180 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2| 125xD [ 05xD 1xD 140 | -] 190 | 126 | - | 171 | 126 | - | 171 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
3| 1,25xD | 05xD 1xD 120 | — | 160 | 108 | — | 144 | 108 | - | 144 fz | 0,051 | 0,060 [ 0,074 | 0,086 | 0,097 | 0,105
4| 125xD [ 05xD | 075xD | 90 [-[ 150 [ 81 |- 135 | 81 | - | 135 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
5| 125xD | 05xD 1xD 60 [ -] 100 | 51 | -| 85 48 | - | 80 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
6| 125xD [ 05xD [075xD | 50 | - | 75 42 | - | 64 40 | - | 60 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,25xD [ 05xD 1xD N | -| 115 | 72 | -] 92 63 | - | 80 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
M| 2] 125xD | 0,5xD 1xD 60 [ - | 80 48 | - | 64 42 | - | 56 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084

3| 125xD | 05xD 1xD 60 [ -] 70 48 | - | 56 42 | - | 49 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,25xD [ 05xD 1xD 120 [ - | 150 | 108 | — | 135 | 108 | - | 135 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2| 125xD [ 05xD 1xD 110 | = | 140 | 99 |- | 126 | 99 | - | 126 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
3| 125xD | 05xD 1xD 110 | - |1 130 | 99 [ - [ 117 [ 99 | - | 117 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
1 1xD 0,3xD | 0,3xD 50 [ -] 90 40 | - | 72 30 [ - | 54 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
2 1xD 03xD | 03xD 25 | - | 40 20 [ - | 32 15 | - | 24 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
3] 125xD [ 05xD 1xD 60 | - | 80 48 | - | 64 36 | - | 48 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
4| 125xD | 05xD 1xD 50 [ - | 60 40 | - | 48 30 [ -| 36 fz | 0,038 | 0,044 | 0,055 | 0,063 | 0,071 | 0,077
1 1,25xD | 05xD | 0,75xD | 80 [ - | 140 | 64 | - | 112 | 48 [ - | 84 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
2| 125xD | 02xD | 05xD 70 | -] 120 | 56 | - | 96 42 | - | 72 fz ] 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions. For smaller taper machining centres, please adjust parameters accordingly on diameters >12mm.
For side milling with ap larger than 1 x D, reduce fz by 20%!

W 4547 ¢ 4548 ¢ Multi-Flute Finisher e Metric

Z S
@al;/ Tttt
Side Milling (A) short medium long Re°°mme"‘:§f';ﬁfedrﬁﬁﬁ:g?ﬁ;l“z = mm/th)
adaptor reach
A WP15PE WP15PE WP15PE D1 — Diameter
Cutting Speed — vc| Cutting Speed — vc (Cutting Speed — vc|
Material m/min m/min m/min
Group ap ae min max | min max min max | mm 10,0 12,0 16,0 20,0 25,0 32,0
0| 15xD | 005xD | 150 | - | 200 135 | - 180 135 | - [ 180 fz 0,072 | 0,083 | 0,101 | 0,114 | 0,124 | 0,125
1| 15xD | 005xD | 150 | - | 200 135 | - 180 135 [ - | 180 fz 0,072 | 0,083 | 0,101 | 0,114 | 0,124 | 0,125
2 | 1,5xD | 0,05xD | 140 | - | 190 126 | - 171 126 | - | 171 fz 0,072 | 0,083 | 0,101 | 0,114 | 0,124 | 0,125
3 ]| 15xD | 005xD | 120 | - | 160 108 | - 144 108 | - | 144 fz 0,061 | 0,070 | 0,087 | 0,101 | 0,114 | 0,123
4 | 1,5xD | 0,05xD 90 | - [ 150 81 - 135 81 - | 135 fz 0,054 | 0,062 | 0,077 | 0,088 | 0,098 | 0,102
5| 15xD | 0,05xD 60 | - | 100 51 - 85 48 | - 80 fz 0,048 | 0,056 | 0,070 | 0,081 | 0,091 | 0,099
6 | 1,5xD | 0,05xD 50 | - 75 425 | - | 63,75 40 | - 60 fz 0,040 | 0,047 | 0,057 | 0,065 | 0,071 | 0,073
1] 15xD | 0,05xD Q0 | - [ 115 72 - 92 63 | - [ 805 fz 0,061 | 0,070 | 0,087 | 0,101 | 0,114 | 0,123
M [ 2| 15xD | 0,05xD 60 [ - 80 48 - 64 42 - 56 fz 0,048 | 0,056 | 0,070 | 0,081 | 0,091 | 0,099
3 | 15xD | 0,05xD 60 | - 70 48 - 56 42 - 49 fz 0,040 | 0,047 | 0,057 | 0,065 | 0,071 | 0,073
1| 15xD | 005xD | 120 | - | 150 108 | - 135 108 | - | 135 fz 0,072 | 0,083 | 0,101 | 0,114 | 0,124 | 0,125
2 | 1,5xD | 005xD | 110 | - | 140 99 - 126 9 | - | 126 fz 0,061 | 0,070 | 0,087 | 0,101 | 0,114 | 0,123
3] 15xD | 005xD | 110 | - | 130 99 - 117 9 | - [ 117 fz 0,048 | 0,056 | 0,070 | 0,081 | 0,091 | 0,099
1| 15xD | 0,056xD 50 | - 90 40 - 72 30 | - 54 fz 0,061 | 0,070 | 0,087 | 0,101 | 0,114 | 0,123
2 | 1,5xD | 0,056xD 25 | - 40 20 - 32 15 | - 24 fz 0,032 | 0,037 | 0,046 | 0,054 | 0,061 | 0,067
3| 1,5xD | 0,05xD 25 | - 40 20 - 32 15 | - 24 fz 0,032 | 0,037 | 0,046 | 0,054 | 0,061 | 0,067
4 | 1,5xD | 0,056xD 5 [ - 60 40 - 48 30 | - 36 fz 0,045 | 0,052 | 0,064 | 0,074 | 0,084 | 0,090
1| 15xD | 0,056xD 80 | - | 140 64 - 112 48 | - 84 fz 0,054 | 0,062 | 0,077 | 0,088 | 0,098 | 0,102
2 | 1,5xD | 0,05xD 70 | - | 120 56 - 96 42 | - 72 fz 0,040 | 0,047 | 0,057 | 0,065 | 0,071 | 0,073

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions.
For smaller taper machining centres, please adjust parameters accordingly on diameters > 12mm.
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Indexable Milling | Solid End Milling | Holemaking

High-Performance DUO-AOCK® Modular End Mills e VariMill™ Roughing

W 4946 » High-Performance Roughing ¢ Metric

e A
2 &
. L Recommended feed per tooth (fz = mm/th)
:rlitt’ieslrcl)lﬂlirr‘\g ((g)) short medium long for side milling (A).
For slotting (B), reduce fz by 20%.
adaptor reach
WP15PE WP15PE WP15PE
A B : D1 — Diameter
Cuttligvscpeed Cutting Speed — vc(Cutting Speed — vc
Material m/min m/min m/min
Group ap ae ap min max | min max min max [ mm | 10,0 12,0 16,0 | 20,0 | 25,0 | 32,0
0 1,5xD 0,5xD 1xD 120 | - [ 160 [ 108 | - | 144 108 | - | 144 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
1 1,5xD 05xD 1xD 120 | - [ 160 [ 108 | - | 144 108 | - | 144 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,5xD 05xD 1xD 112 | - | 152 | 100,8 | - | 136,8 | 100,8 | - | 1368 | fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
3 1,5xD 04xD | 075xD | 96 | -| 128 | 864 | - | 1152 | 864 | - | 1152 | fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
4 1,5xD 03xD | 030xD | 72 | -] 120 | 64,8 | - | 108 648 | - | 108 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
5 1,5xD 04xD | 0,75xD | 48 | -| 80 408 | - | 68 384 | - | 64 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
1 1,5xD 04xD | 075xD | 72 | - | 92 576 | - | 736 | 504 | - | 644 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
M|2 1,5xD 04xD | 075xD | 48 | - | 64 384 |- | 51,2 | 336 | - | 448 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084

3 1,5xD 04xD | 0,75xD | 48 | - | 56 384 | - | 448 | 336 [ - | 392 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,5xD 0,5xD 1xD 9 | - | 120 | 864 | - [ 108 86,4 | - | 108 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,5xD 0,4xD 1xD 88 | -| 112 | 792 | - | 100,8 | 792 | - | 1008 | fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
3 1,5xD 0,4 xD 1xD 88 | —| 104 | 792 | -] 936 | 792 | - | 936 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
1 1,5xD 04xD | 0,75xD | 40 [ -| 72 32 - | 576 24 | - | 432 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
3 1,5xD 04xD | 075xD | 20 [ -| 32 16 | -] 256 12 - 1192 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
1 1,5xD 03xD | 030xD | 64 [ -| 112 | 512 | - | 896 | 384 | -| 672 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions. For smaller taper machining centres, please adjust parameters according to system’s stability.
For side milling with ap larger than 1 x D, reduce fz by 20%! Do not use cylindrical shank for full slotting!

B 4969 ¢ Ball Nose Roughing ® Metric

& 2>
P @
&
. - Recommended feed per tooth (fz = mm/th)
asr:(ciieslrtl:t“tlirrl\g ((g)) short medium long for side milling (A).
For slotting (B), reduce fz by 20%.
adaptor reach
WP15PE WP15PE WP15PE
A B Cutting Speed | Cutting Speed | Cutting Speed D1 — Diameter
—ve —ve —ve
Material m/min m/min m/min
Group ap ae ap min max | min max | min max | mm | 10,0 12,0 16,0 20,0 25,0 32,0
0 1,5xD 05xD 1xD 150 | - | 200 | 135 [ - | 180 | 135 [ — | 180 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
1 1,5xD 0,5xD 1xD 150 [ - | 200 | 135 | - | 180 | 135 | - | 180 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,6xD 0,5xD 1xD 140 [ - [ 190 | 126 | - | 171 126 | - | 171 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
3 1,5xD 04xD [ 075xD | 120 | - | 160 | 108 | — | 144 | 108 | - | 144 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
4 1,5xD 03xD | 030xD | 90 | - | 150 | 81 |- | 135 81 [ -] 135 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
5 1,5xD 04xD | 075xD | 60 | - | 100 | 51 |- 85 48 | - | 80 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
6 1,56xD 0,3xD [ 0,30xD | 50 |- | 75 |425 |- |6375| 40 |- [ 60 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,5xD 04xD | 075xD | 90 | - [ 115 72 | - 92 63 | -1805 | fz | 0051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
M |2 1,5xD 04xD | 075xD | 60 | - | 80 48 | - 64 42 | - | 56 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
3 1,5xD 04xD [075xD | 60 |- | 70 48 | - 56 42 | -] 49 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,5xD 0,5xD 1xD 120 [ - | 150 | 108 | - | 135 | 108 | - | 135 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,5xD 04xD 1xD 110 [ - [ 140 | 99 | - | 126 99 | -] 126 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
3 1,5xD 04xD 1xD 110 | - [ 130 [ 99 [-| 117 9 [-| 117 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
1 1,5xD 04xD [075xD | 50 |- | 90 40 | - 72 30 |- | 54 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
2 1,5xD 03xD [ 030xD | 25 | - | 40 20 | - 32 15 [-| 24 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
3 1,5xD 03xD [ 030xD | 25 | - [ 40 20 | - 32 15 [-| 24 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
4 1,5xD 03xD | 0,75xD | 50 | - | 60 40 | - 48 30 |-| 36 fz | 0,038 | 0,044 | 0,055 | 0,063 | 0,071 | 0,077
1 1,5xD 03xD [030xD | 80 |-| 140 | 64 |- | 112 48 | - | 84 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
2 1,5xD 02xD | 020xD | 70 | - | 120 | 56 | - 96 42 | - | 72 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
3 1,5xD 02xD [ 020xD | 60 [ - [ 90 48 | - 72 36 | - | 54 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions. Please adjust parameters accordingly on diameters > 12mm.
For side milling with ap bigger than 1 x D reduce fz by 20%! Do not use cylindrical shank for full slotting!
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High-Performance DUO-AOCK® Modular End Mills ® Roughing/AluSurf™

B 4U40 ¢ Roughing

e >
. - Recommended feed per tooth (fz = mm/th)
Z"‘ées':’(')'{'t'i'r‘]g ‘(‘g)) short medium long for side milling (A).
For slotting (B), reduce fz by 20%.
adaptor reach
WS15PE WS15PE WS15PE
A B Cutting Speed | Cutting Speed | Cutting Speed D1 — Diameter
—vec —ve —ve
Material m/min m/min m/min
Group ap ae ap min max | min max | min max | mm | 10,0 12,0 16,0 20,0 25,0 32,0
& 1,0xD 05xD | 0,75xD | 120 | - [ 160 | 108 [ - | 144 | 108 | - | 144 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
4 1,0xD 03xD | 0,75xD | 90 | - [ 150 | 81 [ -] 135 81 | -] 135 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
5 1,0xD 05xD | 0,75xD | 60 | - [ 100 | 51 |- 85 48 | - | 80 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
6 1,0xD 03xD | 030xD | 50 | - | 75 [425 |- [6375| 40 | -| 60 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,0xD 04xD | 075xD | 90 | - [ 115 | 72 | - 92 63 | - 1805 | fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
M |2 1,0xD 04xD | 0,75xD | 60 | - | 80 48 | - 64 42 | - | 56 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
3 1,0xD 04xD | 075xD | 60 |- | 70 48 | - 56 42 | - | 49 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
1 1,0xD 0,5xD 1xD 120 | - [ 150 [ 108 [ - | 135 | 108 | - | 135 fz | 0,061 | 0,070 | 0,086 | 0,097 | 0,105 | 0,106
2 1,0xD 0,5xD 1xD 110 | - [ 140 [ 99 [ -] 126 99 | - | 126 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
3 1,0xD 0,5xD 1xD 110 [ - [ 130 [ 99 [ - | 117 9 | - | 117 fz | 0,041 | 0,048 | 0,059 | 0,069 | 0,077 | 0,084
1 1,0xD 03xD | 0,75xD | 50 [-| 90 40 | - 72 30 [ - | 54 fz | 0,051 | 0,060 | 0,074 | 0,086 | 0,097 | 0,105
2 1,0xD 03xD | 0,75xD | 25 |- | 40 20 | - 32 15 |- | 24 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
3 1,0xD 03xD | 0,75xD | 25 [ - | 40 20 | - 32 15 | - | 24 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057
4 1,0xD 04xD | 0,75xD | 50 [ - | 60 40 | - 48 30 [-| 36 fz | 0,038 | 0,044 | 0,055 | 0,063 | 0,071 | 0,077
1 1,0xD 03xD | 030xD | 80 [-| 140 | 64 |- | 112 48 |- | 84 fz | 0,046 | 0,053 | 0,065 | 0,075 | 0,083 | 0,087
2 1,0xD 02xD [ 020xD | 70 [ -] 120 | 56 | - 96 42 |- | 72 fz | 0,034 | 0,040 | 0,048 | 0,055 | 0,060 | 0,062
& 1,0xD 02xD | 020xD | 60 [-| 90 48 | - 72 36 |- | 54 fz | 0,027 | 0,032 | 0,039 | 0,046 | 0,052 | 0,057

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions. Please adjust parameters according to system’s stability.
For side milling with ap bigger than 1 x D reduce fz by 20%! Do not use cylindrical shank for full slotting!

B AluSurf ® 5142 ¢ 5143 ¢ Aluminium

e >
2 @
. L Recommended feed per tooth (fz = mm/th) for side
:r:?jesl:lgﬂlirr‘\g ((g)) short medium long milling (A).
9 For slotting (B), reduce fz by 20%.
adaptor reach
UNCOATED UNCOATED UNCOATED )
A B Cutting Speed | Cutting Speed | Cutting Speed D1 — Diameter
—ve —ve —ve
Material m/min m/min m/min
Group ap ae ap min max_| min max_| min max | mm | 10,0 12,0 16,0 20,0 25,0 32,0
1 1,56xD 03xD [ 1,0xD | 500 | — | 2000 | 400 | - | 1200 | 300 | - | 1200 | fz | 0,077 | 0,092 | 0,122 | 0,153 | 0,191 | 0,245
2 1,5xD 0,3xD [ 1,0xD | 500 | — | 1500 | 400 | - [ 900 [ 300 [ - | 900 fz | 0,069 | 0,083 | 0,110 | 0,138 | 0,172 | 0,220
3 1,5xD 0,3xD | 1,0xD | 500 | — [ 1500 | 400 | — [ 900 | 300 | — | 900 fz | 0,054 | 0,064 | 0,086 | 0,107 | 0,134 | 0,171
4 1,5xD 0,3xD | 1,0xD | 400 | - | 750 | 320 | — | 450 | 240 | — | 450 fz | 0,054 | 0,064 | 0,086 | 0,107 | 0,134 | 0,171
5 1,56xD 03xD [ 1,0xD | 250 | — | 1000 | 200 | - [ 600 | 150 [ - | 600 fz | 0,069 | 0,083 | 0,110 | 0,138 | 0,172 | 0,220
NOTE: ap for spindle with ceramic bearings multiply by 0.5.
For better surface finish, reduce feed per tooth.
Above parameters are based on ideal conditions. Please adjust parameters according to system’s stability.
For side milling with ap bigger than 1 x D, reduce fz by 20%! Do not use cylindrical shank for full slotting!
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W 8045 Corner Rounding ¢ 8046 Chamfering

Indexable Milling | Solid End Milling | Holemaking

High-Performance DUO-AOCK® Modular End Mills ® Corner Rounding/Chamfering

e
%
Side Milling (A) short medium long (f;e:‘r’n"‘ m“};}’;‘:gf sf%e: rgﬁlr":g‘m
adaptor reach
A WP15PE WP15PE WP15PE D1 — Diameter
Cutting Speed — vc Cutting Speed — vc Cutting Speed — vc
Material m/min m/min m/min

Group ap ae min max min max min max mm 10,0 12,0 16,0
0 0,35xD 0,35xD 150 - 200 135 - 180 135 - 180 fz 0,058 0,066 0,081

1 0,35xD 0,35xD 150 - 200 135 - 180 135 - 180 fz 0,058 0,066 0,081

2 0,35xD 0,35xD 140 - 190 126 - 171 126 - 171 fz 0,058 0,066 0,081

3 0,35xD 0,35xD 120 - 160 108 - 144 108 - 144 fz 0,048 0,056 0,070

4 0,35xD 0,35xD 90 - 150 81 - 135 81 - 135 fz 0,043 0,050 0,061

5 0,35xD 0,35xD 60 - 100 51 - 85 48 - 80 fz 0,039 0,045 0,056

6 0,35xD 0,35xD 50 - 75 42,5 - 63,75 40 - 60 fz 0,032 0,037 0,046

1 0,35xD 0,35xD 90 - 115 72 - 92 63 - 80,5 fz 0,048 0,056 0,070

M 2 0,35xD 0,35xD 60 - 80 48 - 64 42 - 56 fz 0,039 0,045 0,056
3 0,35xD 0,35xD 60 - 70 48 - 56 42 - 49 fz 0,032 0,037 0,046

1 0,35xD 0,35xD 120 - 150 108 - 135 108 - 135 fz 0,058 0,066 0,081

2 0,35xD 0,35xD 110 - 140 99 - 126 99 - 126 fz 0,048 0,056 0,070

3 0,35xD 0,35xD 110 - 130 99 - 117 99 - 117 fz 0,039 0,045 0,056

1 0,35xD 0,35xD 500 - 2000 400 - 1600 300 - 1200 fz 0,080 0,096 0,128

2 0,35xD 0,35xD 500 - 1500 400 - 1200 300 - 900 fz 0,072 0,086 0,115

3 0,35xD 0,35xD 500 - 1500 400 - 1200 300 - 900 fz 0,056 0,067 0,090

4 0,35xD 0,35xD 400 - 750 320 - 600 240 - 450 fz 0,056 0,067 0,090

5 0,35xD 0,35xD 250 - 1000 200 - 800 150 - 600 fz 0,072 0,086 0,115

6 0,35xD 0,35xD 100 - 750 80 - 600 60 - 450 fz 0,080 0,096 0,128

7 0,35xD 0,35xD 100 - 750 80 - 600 60 - 450 fz 0,056 0,067 0,090

1 0,35xD 0,35xD 50 - 90 40 - 72 30 - 54 fz 0,048 0,056 0,070

2 0,35xD 0,35xD 25 - 40 20 - 32 15 - 24 fz 0,026 0,030 0,037

3 0,35xD 0,35xD 25 - 40 20 - 32 15 - 24 fz 0,026 0,030 0,037

4 0,35xD 0,35xD 50 - 60 40 - 48 30 - 36 fz 0,036 0,041 0,051

1 0,35xD 0,35xD 80 = 140 64 = 112 48 = 84 fz 0,043 0,050 0,061

NOTE: Lower value of cutting speed is used for high stock removal applications or for higher hardness (machinability) within group.
Higher value of cutting speed is used for finishing applications or for lower hardness (machinability) within group.
Above parameters are based on ideal conditions. Please adjust parameters according to system’s stability.
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Modular End Mills

High-Performance DUO-AOCK® Modular End Mills

B System Assembly Information

Please wear sufficient personal safety equipment such as
gloves and eye protection during assembly.

‘ Clean the Duo-Lock™ cutting insert and shank coupling.

Mount the Duo-Lock™ adaptor in @ mounting block with a
clamping chuck sufficient to enable torque transmission.

‘ Screw the Duo-Lock™ cutting tip into adaptor by hand.

Attention: Use of protective gloves is mandatory!

‘ A gap of approx. 0,15-0,3mm should be visible.

Apply the torque shown in the table. Use of a high quality
common torque wrench is mandatory. The ERICKSON™
Torque Master wrench is recommended.

Duo-Lock" Size Torque Nm
DL 16 60
DL 20 80
DL 25 100
DL 32 130

y WIDIAY
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V' Machining Central App from WIDIA"

The fastest, easiest way to get feeds and speeds.

SCAN SEARCH CALCULATE

With the new WIDIA app, product Don’t have a barcode? The new WIDIA Have a specific machining need that
data is just a quick scan away. Now, when app includes another simple search our recommended speeds and feeds
you're on the floor and need to quickly technique — just type the don’t quite address? Try out our three
access the speeds and feeds tool’s corresponding order number or the NOVO™ hased calculators. Both end
of your favorite WIDIA tool, the WIDIA ANSI or ISO catalogue number into the milling and face milling calculators are
app gives you reliable information in search bar. You'll get the same available. Simply fill in the blank fields,
just a few seconds. reliable data as if you'd scanned and our calculators will quickly
the tool’s barcode. It's simple and provide the data you need.

quick — no interruption in production!

DOWNLOAD THE WIDIA MACHINING CENTRAL MOBILE APP
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G-Iita”” General Purpose End Mills

“““‘ /([ E)E

o] The Evolution of a Solid Carbide End Mill Revolution

The WIDIA-Hanita solid carbide end mill product lines have built a strong ongoing reputation
of continuous development and diversification.

WIDIA-Hanita general purpose end mills offer plunging, slotting, and profiling for a wide range

of materials and applications. Designed to provide high metal removal rates and excellent surface
conditions at a value price. A wide range of diameters, lengths, and corner styles (such as chamfered,
sharp edge, and ball nose) are available from stock.
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— Centre cutting.
— Steel, stainless steel, and cast iron.
— Wide range of lengths-of-cut — short, regular, long, and extra long.

Square Series: D002/D012 » 2819 ¢ 4002/4012/4022
e Sharp edge with dubbing for extended tool life.

Ball Nose Series: D001/D011 » 2838 » 4001/4011/4021

— Centre cutting.

— Steel, stainless steel, and cast iron.

— Sharp edge with dubbing for extended tool life.

— Wide range of lengths-of-cut — short, regular, long, and extra long.

Square Series: D003..S/D013..S ¢ D003/D013 * 4003..5/4013..S  4003/4013

— Centre cutting
— Steel, stainless steel, and cast iron.

Square Series: D004/D014 » 2528 « 4004/4014/4024
» Wide range of lengths-of-cut — short, regular, long, and extra long.
e Sharp edge with dubbing for extended tool life.

Ball Nose Series: D010 » 2848 « 4000/4010
e Wide range of lengths-of-cut — short, regular, long, and extra long.

Radius Series: 4004/4014/4024
e Regular length-of-cut with corner radius.

WIDIAY
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Excellent chip flow due to flute design and finish.
New coating enables higher cutting speeds.

Higher feed rates on stainless steels and duplex.

Available for custom solutions, as well as step-drilling.

Real 8 x D drill lengths.

Cylindrical shank h6 for perfect runout.

Double-margin design for critical operations.

Cutting speed increased by up to 20% in drilling
on austenitic and duplex stainless steels.

series Coolant Length Ratio Diameter Range
TDS451 3xD
TDS452 Coolant 5xD 3,0-20,0mm (.1181-.7874")

TDS453

8xD

WIDIAY
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TOP DRILL S

TDS45x for Stainless Steel

Excellent centring ability.

Increased wear resistance in heat-generating applications with tough materials.

The average tool life improves dramatically 10-30%.

The new technology improves chip evacuation, especially in deep holes and

difficult cutting conditions.

New gash design specifically for stainless steel, as well as difficult-to-machine materials:

— Smooth chip transaction from cutting edge to flutes.

— Less cutting forces and temperatures generated. New WM15PD coating with
high-aluminium content and polished flutes.

Two margin lands.

Real 8 x D ratio

— Increased length of cut.

Complete portfolio from 3-20mm in 3 x D, 5 x D, and 8 x D ratios.

2 margin lands
Provide stability in the
cut and reduce friction.

Straight cutting edge
Long tool life and less
chipping on cutting edge.

Reductio
on the lal

Coolant holes
Provide optimum
coolant flow.

Large chip-flute cross-s
Drastically improved chip

New gash design
Easy chip formation and flow.

WM15PD Grade

A multilayer, AITiN-based coating with
high hot hardness enables high-speed
drilling and MQL applications.

Patented TDS Point
Excellent centring. Highest feed
and speeds. Force reduction.

Web and envelope taper

Free chip flow. Fine-grained substrate

Reduces risk of fracture.

h6 Precision shank
Round cylindrical.
DIN.

Low runout. Suitable
for Shrink Fit chucks.

Unique new polished surface

n of friction in the chip flute and
nds; drastically improved tool life.

ection, small core diameter
evacuation; capability to

drill deeper holes in difficult-to-machine materials.
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Indexable Milling | Solid End Miling | Holemaking

TOP DRILL S™ with Through Coolant e Stainless Steel

B TDS451A ¢ 3 x D/TDS452A ¢ 5 x D/TDS453A ¢ 8 x D

M O (0] A O 5
e e e o first choice . D“ ,i A
o4
0 alternate choice VI tamex | f
L3 LS
0 0 0 L
For information on L, L3, and L4 max,
see the Dimension Table on page 77.
D1 diameter
3xD 5xD 8xD
grade WM15PD grade WM15PD grade WM15PD
AITiN AITiN AITiN
order # order # order # mm in L5 LS D
6327647 6327948 6328197 3,000 1181 0,5 36 6
6327648 6327950 6328200 3,048 .1200 0,5 36 6
6327649 6327952 6328202 3,100 1220 0,5 36 6
6327650 6327954 6328204 3,175 1250 0,5 36 6
6327711 6327956 6328206 3,200 .1260 0,5 36 6
6327712 6327958 6328208 3,264 .1285 0,5 36 6
6327713 6327960 6328209 3,300 1299 0,5 36 6
6327714 6327962 6328211 3,400 1339 0,6 36 6
6327715 6327964 6328213 3,455 .1360 0,6 36 6
6327716 6327966 6328216 3,500 1378 0,6 36 6
6327717 6327968 6328218 3,571 .1406 0,6 36 6
6327718 6327970 6328219 3,600 1417 0,6 36 6
6327719 6327972 6328221 3,658 1440 0,6 36 6
6327720 6327974 6328223 3,700 1457 0,6 36 6
6327721 6327976 6328225 3,734 1470 0,6 36 6
6327722 6327978 6328227 3,800 1496 0,6 36 6
6327723 6327980 6328229 3,900 1535 0,6 36 6
6327724 6327982 6328231 3,970 1563 0,7 36 6
6327725 6327984 6328233 4,000 1575 0,7 36 6
6327726 6327986 6328235 4,039 11590 0,7 36 6
6327727 6327988 6328237 4,090 1610 0,7 36 6
6327728 6327990 6328239 4,100 1614 0,7 36 6
6327729 6327992 6328241 4,200 1654 0,7 36 6
6327730 6327994 6328242 4,217 .1660 0,7 36 6
6327741 6327996 6328243 4,300 1693 0,7 36 6
6327742 6327998 6328244 4,366 1719 0,7 36 6
6327743 6327999 6328245 4,400 1732 0,7 36 6
6327744 6328000 6328246 4,500 772 0,7 36 6
6327745 6328001 6328247 4,600 1811 0,8 36 6
6327746 6328002 6328248 4,623 11820 0,8 36 6
6327747 6328003 6328249 4,700 1850 0,8 36 6
6327748 6328004 6328250 4,763 1875 0,8 36 6
6327749 6328005 6328261 4,800 1890 0,8 36 6
6327750 6328006 6328262 4,852 1910 0,8 36 6
6327751 6328007 6328263 4,900 1929 0,8 36 6
6327752 6328008 6328264 5,000 .1969 0,8 36 6
6327753 6328009 6328265 5,100 .2008 0,9 36 6
6327754 6328010 6328266 5,106 .2010 0,9 36 6
6327755 6328011 6328267 5,159 .2031 0,9 36 6
6327756 6328012 6328268 5,200 .2047 0,9 36 6
6327757 6328013 6328269 5,300 .2087 0,9 36 6
6327758 6328014 6328270 5,400 2126 0,9 36 6
6327759 6328015 6328271 5,410 .2130 0,9 36 6
6327760 6328016 6328272 5,500 .2165 0,9 36 6
(continued)
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TOP DRILL S with Through Coolant e Stainless Steel

(TDS451A © 3 x D/ITDS452A © 5 x D/TDS453A * 8 x D — continued)
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o first choice ol o1 o B
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L3 LS
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For information on L, L3, and L4 max,
see the Dimension Table on page 77.
D1 diameter
3xD 5xD 8xD
grade WM15PD grade WM15PD grade WM15PD
AITiN AITiN AITiN
order # order # order # mm in L5 LS D
6327761 6328017 6328273 5,558 .2188 0,9 36 6
6327762 6328018 6328274 5,600 .2205 0,9 36 6
6327763 6328019 6328275 5,616 2211 0,9 36 6
6327764 6328020 6328276 5,700 2244 1,0 36 6
6327765 6328021 6328277 5,800 .2283 1,0 36 6
6327766 6328022 6328278 5,900 2323 1,0 36 6
6327767 6328023 6328279 5,954 2344 1,0 36 6
6327768 6328024 6328280 6,000 .2362 1,0 36 6
6327769 6328025 6328291 6,100 2402 1,0 36 8
6327770 6328026 6328292 6,200 2441 1,0 36 8
6327771 6328027 6328293 6,300 .2480 11 36 8
6327772 6328028 6328294 6,350 .2500 11 36 8
6327773 6328029 6328295 6,400 2520 11 36 8
6327774 6328030 6328296 6,500 .2559 11 36 8
6327775 6328031 6328297 6,528 2570 11 36 8
6327776 6328032 6328298 6,600 2598 11 36 8
6327777 6328033 6328299 6,630 .2610 11 36 8
6327778 6328034 6328300 6,700 .2638 1,1 36 8
6327779 6328035 6328301 6,746 .2656 11 36 8
6327780 6328036 6328302 6,800 2677 1,1 36 8
6327781 6328037 6328303 6,900 2717 1,2 36 8
6327782 6328038 6328304 7,000 2756 1,2 36 8
6327783 6328039 6328305 7,100 2795 1,2 36 8
6327784 6328040 6328306 7,145 2813 1,2 36 8
6327785 6328041 6328307 7,200 .2835 1,2 36 8
6327786 6328042 6328308 7,300 2874 1,2 36 8
6327787 6328043 6328309 7,400 2913 1,3 36 8
6327788 6328044 6328310 7,500 .2953 1,3 36 8
6327789 6328045 6328311 7,541 .2969 1,3 36 8
6327790 6328046 6328312 7,600 .2992 1,3 36 8
6327791 6328047 6328313 7,700 .3031 1,3 36 8
6327792 6328048 6328314 7,800 .3071 1,3 36 8
6327793 6328049 6328315 7,900 .3110 1,3 36 8
6327794 6328050 6328316 7,938 .3125 1,3 36 8
6327795 6328051 6328317 8,000 .3150 1,4 36 8
6327796 6328052 6328318 8,100 .3189 1,4 40 10
6327797 6328053 6328319 8,200 .3228 1,4 40 10
6327798 6328054 6328320 8,300 .3268 1,4 40 10
6327799 6328055 6328321 8,334 .3281 1,4 40 10
6327800 6328056 6328322 8,400 .3307 1,4 40 10
6327801 6328057 6328323 8,433 .3320 1,4 40 10
6327802 6328058 6328324 8,500 .3346 1,4 40 10
6327803 6328059 6328325 8,600 .3386 1,5 40 10
6327804 6328060 6328326 8,700 .3425 1,5 40 10
(continued)
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TOP DRILL S™ with Through Coolant e Stainless Steel

(TDS451A © 3 x D/ITDS452A © 5 x D/TDS453A * 8 x D — continued)
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o first choice N o D
O alternate choice 7& f
— L3 LS
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For information on L, L3, and L4 max,
see the Dimension Table on page 77.
D1 diameter
3xD 5xD 8xD
grade WM15PD grade WM15PD grade WM15PD
AITiN AITiN AITiN
order # order # order # mm in L5 LS D
6327805 6328061 6328327 8,733 .3438 1,5 40 10
6327806 6328062 6328328 8,800 .3465 1,5 40 10
6327807 6328063 6328329 8,900 .3504 1,5 40 10
6327808 6328064 6328330 9,000 .3543 1,5 40 10
6327809 6328065 6328331 9,100 .3583 1,6 40 10
6327810 6328066 6328332 9,129 .3594 1,6 40 10
6327811 6328067 6328333 9,200 .3622 1,6 40 10
6327812 6328068 6328335 9,300 .3661 1,6 40 10
6327813 6328069 6328336 9,347 .3680 1,6 40 10
6327814 6328070 6328337 9,400 .3701 1,6 40 10
6327815 6328071 6328338 9,500 3740 1,6 40 10
6327816 6328072 6328339 9,625 .3750 1,6 40 10
6327817 6328073 6328340 9,600 .3780 1,6 40 10
6327818 6328074 6328341 9,700 .3819 1,7 40 10
6327819 6328075 6328342 9,800 .3858 1,7 40 10
6327820 6328076 6328343 9,900 .3898 1,7 40 10
6327821 6328077 6328344 9,921 .3906 1,7 40 10
6327822 6328078 6328345 10,000 .3937 1,7 40 10
6327823 6328079 6328346 10,100 .3976 1,7 45 12
6327824 6328080 6328347 10,200 4016 1,7 45 12
6327825 6328081 6328348 10,300 4055 1,8 45 12
6327826 6328082 6328349 10,320 4063 1,8 45 12
6327827 6328083 6328350 10,400 4094 1,8 45 12
6327828 6328084 6328351 10,500 4134 1,8 45 12
6327829 6328085 6324404 10,600 4173 1,8 45 12
6327830 6328086 6324405 10,700 4213 1,8 45 12
6327841 6328087 6324406 10,716 4219 1,8 45 12
6327842 6328088 6324407 10,800 4252 1,9 45 12
6327843 6328089 6324408 10,900 4291 1,9 45 12
6327844 6328090 6324409 11,000 4331 1,9 45 12
6327845 6328091 6324410 11,100 4370 1,9 45 12
6327846 6328092 6324491 11,113 4375 1,9 45 12
6327847 6328093 6324492 11,200 4409 1,9 45 12
6327848 6328094 6324493 11,300 4449 1,9 45 12
6327849 6328095 6324494 11,400 4488 2,0 45 12
6327850 6328096 6324495 11,500 4528 2,0 45 12
6327851 6328097 6324496 11,509 4531 2,0 45 12
6327852 6328098 6324497 11,600 4567 2,0 45 12
6327853 6328099 6324498 11,700 4606 2,0 45 12
6327854 6328100 6324499 11,800 4646 2,0 45 12
6327855 6328111 6324500 11,900 4685 2,0 45 12
6327856 6328112 6324501 11,908 4688 2,0 45 12
6327857 6328113 6324502 12,000 4724 2,1 45 12
6327858 6328114 6324503 12,100 4764 2,1 45 14
(continued)
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(TDS451A © 3 x D/ITDS452A © 5 x D/TDS453A * 8 x D — continued)
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0 alternate choice Y Lame T
L3 LS
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For information on L, L3, and L4 max,
see the Dimension Table on page 77.
D1 diameter
3xD 5xD 8xD
grade WM15PD grade WM15PD grade WM15PD
AITiN AITiN AITiN
order # order # order # mm in L5 LS D
6327859 6328115 6324504 12,200 4803 2,1 45 14
6327860 6328116 6324505 12,300 4843 2,1 45 14
6327861 6328117 6345124 12,304 4844 2,1 45 14
6327862 6328118 6345125 12,400 4882 2,1 45 14
6327863 6328119 6345126 12,500 4921 2,2 45 14
6327864 6328120 6345127 12,600 .4961 2,2 45 14
6327865 6328121 6345128 12,700 .5000 2,2 45 14
6327866 6328122 6345129 12,800 5039 2,2 45 14
6327867 6328123 6345130 12,900 .5079 2.2 45 14
6327868 6328124 6345271 13,000 5118 2,2 45 14
6327869 6328125 6345272 13,096 5156 2,3 45 14
6327870 6328126 6345274 13,100 5157 2,3 45 14
6327881 6328127 6345275 13,200 5197 2,3 45 14
6327882 6328128 6345276 13,300 5236 2,3 45 14
6327883 6328129 6345277 13,400 5276 2,3 45 14
6327884 6328130 6345278 13,500 5315 23 45 14
6327885 6328141 6345279 13,600 .5354 2,3 45 14
6327886 6328142 6345280 13,700 .5394 2,4 45 14
6327887 6328143 6345291 13,800 5433 2,4 45 14
6327888 6328144 6345292 13,891 .5469 2,4 45 14
6327889 6328145 6345293 13,900 5472 2,4 45 14
6327890 6328146 6345294 14,000 5512 2,4 45 14
6327891 6328147 6345295 14,100 .5551 2,4 48 16
6327892 6328148 6345296 14,200 5591 2,5 48 16
6327893 6328149 6345297 14,288 5625 2,5 48 16
6327894 6328150 6345298 14,300 .5630 2,5 48 16
6327895 6328151 6345299 14,400 .5669 2,5 48 16
6327896 6328152 6345300 14,500 5709 2,5 48 16
6327897 6328153 6345311 14,600 5748 2,5 48 16
6327898 6328154 6345312 14,684 5781 2,5 48 16
6327899 6328155 6345313 14,700 5787 2,5 48 16
6327900 6328156 6345314 14,800 .5827 2,6 48 16
6327901 6328157 6345315 14,900 .5866 2,6 48 16
6327902 6328158 6345316 15,000 .5906 2,6 48 16
6327903 6328159 6345317 15,083 .5938 2,6 48 16
6327904 6328160 6345318 15,100 .5945 2,6 48 16
6327905 6328161 6345319 15,200 .5984 2,6 48 16
6327906 6328162 6345320 15,300 .6024 2,6 48 16
6327907 6328163 6345321 15,400 .6063 2,7 48 16
6327908 6328164 6345322 15,479 .6094 2,7 48 16
6327909 6328165 6345323 15,500 .6102 2,7 48 16
6327910 6328166 6345324 15,600 6142 2,7 48 16
6327911 6328167 6345325 15,700 .6181 2,7 48 16
6327912 6328168 6345326 15,800 .6220 2,7 48 16
(continued)
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Indexable Milling | Solid End Miling | Holemaking

TOP DRILL S™ with Through Coolant e Stainless Steel

(TDS451A © 3 x D/ITDS452A © 5 x D/TDS453A * 8 x D — continued)

O O O L5
M|e M|e ° ) . ,' i |
o first choice N o D
O alternate choice 7& f
— L3 LS
(0] O O L
For information on L, L3, and L4 max,
see the Dimension Table on page 77.
D1 diameter
3xD 5xD 8xD
grade WM15PD grade WM15PD grade WM15PD
AITiN AITiN AITiN
order # order # order # mm in L5 LS D
6327913 6328169 6345327 15,875 .6250 2,8 48 16
6327914 6328170 6345328 15,900 .6260 2,8 48 16
6327915 6328171 6345329 16,000 .6299 2,8 48 16
6327916 6328172 6345330 16,100 .6339 2,8 48 18
6327917 6328173 6345331 16,200 .6378 2,8 48 18
6327918 6328174 6345332 16,271 .6406 2,8 48 18
6327919 6328175 6345333 16,300 .6417 2,8 48 18
6327920 6328176 6345334 16,400 .6457 2,8 48 18
6327921 6328177 6345335 16,500 .6496 2,9 48 18
6327922 6328178 6345336 16,600 .6535 2,9 48 18
6327923 6328179 6345337 16,670 .6563 2,9 48 18
6327924 6328180 6345338 16,700 .6575 2,9 48 18
6327925 6328181 6345339 16,800 .6614 2,9 48 18
6327926 6328182 6345340 16,900 .6654 2,9 48 18
6327927 6328183 6345341 17,000 .6693 3,0 48 18
6327928 6328184 6345342 17,100 6732 3,0 48 18
6327929 6328185 6345343 17,200 6772 3,0 48 18
6327930 6328186 6345345 17,300 .6811 3,0 48 18
6327941 6328187 6345346 17,400 .6850 3,0 48 18
6327942 6328188 6345347 17,463 .6875 3,0 48 18
6327943 6328189 6345348 17,500 .6890 3,0 48 18
6327944 6328190 6345349 17,600 .6929 3,1 48 18
6327945 6328191 6345350 17,700 .6969 3,1 48 18
6327946 6328192 6345351 17,800 .7008 3,1 48 18
6327947 6328193 6345352 17,859 .7031 3,1 48 18
6327949 6328194 6345353 17,900 7047 3,1 48 18
6327951 6328195 6345354 18,000 .7087 3,1 48 18
6327953 6328196 6345355 18,100 7126 3,1 50 20
6327955 6328198 6345356 18,200 .7165 3,2 50 20
6327957 6328199 6345357 18,258 .7188 3,2 50 20
6327959 6328201 6345358 18,300 .7205 3,2 50 20
6327961 6328203 6345359 18,400 7244 3,2 50 20
6327963 6328205 6345360 18,500 .7283 3,2 50 20
6327965 6328207 6345361 18,600 .7323 3,2 50 20
6327967 6328210 6345362 18,654 7344 3,2 50 20
6327969 6328212 6345363 18,700 .7362 33 50 20
6327971 6328214 6345364 18,800 .7402 3,3 50 20
6327973 6328215 6345365 18,900 7441 3,3 50 20
6327975 6328217 6345366 19,000 .7480 33 50 20
6327977 6328220 6345367 19,050 .7500 33 50 20
6327979 6328222 6345368 19,100 .7520 3,3 50 20
6327981 6328224 6345369 19,200 .7559 3,3 50 20
6327983 6328226 6345370 19,300 .7598 3,4 50 20
6327985 6328228 6345371 19,400 .7638 3,4 50 20
(continued)
wﬂ
widia.com WIDIA 75



TOP DRILL S

TOP DRILL S with Through Coolant e Stainless Steel

(TDS451A © 3 x D/TDS452A * 5 x D/TDS453A 8 x D — continued)
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For information on L, L3, and L4 max,
see the Dimension Table on page 77.
D1 diameter
3xD 5xD 8xD
grade WM15PD grade WM15PD grade WM15PD
AITiN AITiN AITiN

order # order # order # mm in L5 LS D

6327987 6328230 6345372 19,500 7677 3,4 50 20

6327989 6328232 6345373 19,600 7717 3,4 50 20

6327991 6328234 6345374 19,700 7756 3,4 50 20

6327993 6328236 6345375 19,800 7795 3,4 50 20

6327995 6328238 6345376 19,900 .7835 3,9 50 20

6327997 6328240 6345377 20,000 7874 815 50 20

tolerance
nominal size range D1 tolerance m7 D tolerance h6

>3-6 0,004/0,016 0,000/-0,008
>6-10 0,006/0,021 0,000/-0,009
>10-18 0,007/0,025 0,000/-0,011
>18-25,4 0,008/0,029 0,000/-0,013
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Indexable Milling | Solid End Miling | Holemaking

TOP DRILL S™ with Through Coolant e Stainless Steel

B Dimensions for TDS451A ¢ 3 x D/TDS452A ¢ 5 x D/TDS453A ¢ 8 x D ¢ Metric

mm SHORT* LONG* EXTRA LONG**
Q ~3xD ~5xD ~8xD

D1 min D1 max D LS L L3 L4 max L L3 L4 max L L3 L4 max
3,000 3,734 6 36 62 20 14 66 28 23 78 40 33
3,800 4,700 6 36 66 24 17 74 36 29 87 49 4
4,763 6,000 6 36 66 28 20 82 44 35 94 56 48
6,100 7,000 8 36 79 34 24 91 53 43 105 67 57
7,100 8,000 8 36 79 4 29 91 53 43 113 74 64
8,100 10,000 10 40 89 47 35 103 61 49 135 92 80
10,100 12,000 12 45 102 55 40 118 4l 56 158 110 96
12,100 14,000 14 45 107 60 43 124 7 60 176 128 112
14,100 16,000 16 48 115 65 45 133 83 63 197 146 128
16,100 18,000 18 48 123 73 51 143 93 4l 214 163 144
18,100 20,000 20 50 131 79 55 153 101 7 234 181 160

*D1 < 20mm to DIN 6537K
*D1 > 20mm to factory standard
** to factory standard

B TDS451/TDS452/TDS453 Series ¢ WM15PD e Through Coolant ¢ Metric

Cutting Speed — vc
Recommended Feed Rate (f) by Diameter
Range — m/min
Material Tool Diameter
Group min - max (mm) 3,0 4,0 6,0 8,0 10,0 12,0 16,0 20,0
0 80 - 160 mm/r 0,05-0,11 | 0,08-0,14 | 0,09-0,19 | 0,11-0,22 | 0,13-0,26 | 0,15-0,30 | 0,19-0,36 | 0,24-0,46
1 70 - 140 mm/r 0,05-0,13 | 0,08-0,19 | 0,11-0,24 | 0,14-0,30 | 0,16-0,35 | 0,18-0,39 | 0,20-0,46 | 0,23-0,51
2 90 - 140 mm/r 0,05-0,13 | 0,08-0,17 | 0,11-0,20 | 0,14-0,24 | 0,16-0,28 | 0,18-0,32 | 0,20-0,37 | 0,23-0,41
3 60 - 100 mm/r 0,08-0,13 | 0,12-0,19 | 0,14-0,24 | 0,17-0,30 | 0,20-0,35 | 0,22-0,39 | 0,26-0,46 | 0,29-0,51
4 50 - 100 mm/r 0,08-0,12 | 0,11-0,18 | 0,12-0,23 | 0,15-0,28 | 0,17-0,33 | 0,19-0,37 | 0,22-0,43 | 0,25-0,48
5 50 - 80 mm/r 0,03-0,11 | 0,04-0,11 | 0,05-0,11 | 0,05-0,14 | 0,08-0,18 | 0,11-0,21 | 0,14-0,24 | 0,16-0,26
6 40 - 70 mm/r 0,05-0,11 | 0,08-0,14 | 0,11-0,17 | 0,13-0,21 | 0,15-0,24 | 0,17-0,27 | 0,19-0,33 | 0,22-0,36
1 50 - 90 mm/r 0,05-0,13 | 0,06-0,14 | 0,08-0,16 | 0,10-0,18 | 0,12-0,20 | 0,13-0,21 | 0,16-0,24 | 0,18-0,26
M 2 50 - 80 mm/r 0,05-0,13 | 0,06-0,14 | 0,08-0,16 | 0,10-0,18 | 0,12-0,20 | 0,13-0,21 | 0,16-0,24 | 0,18-0,26
3 50 - 70 mm/r 0,05-0,13 | 0,06-0,14 | 0,08-0,16 | 0,10-0,18 | 0,12-0,20 | 0,13-0,21 | 0,16-0,24 | 0,18-0,26
1 20 - 30 mm/r 0,03-0,06 | 0,04-0,08 | 0,06-0,10 | 0,08-0,12 | 0,09-0,13 | 0,10-0,14 | 0,12-0,16 | 0,14-0,18
2 10 - 30 mm/r 0,02-0,04 | 0,03-0,06 | 0,05-0,08 | 0,07-0,10 | 0,08-0,11 | 0,09-0,12 | 0,10-0,14 | 0,11-0,16
3 10 - 40 mm/r 0,02-0,04 | 0,02-0,05 | 0,04-0,07 | 0,06-0,09 | 0,07-0,10 | 0,08-0,11 | 0,09-0,13 | 0,10-0,15
4 10 - 40 mm/r 0,02-0,04 | 0,03-0,06 | 0,05-0,08 | 0,07-0,10 | 0,08-0,11 | 0,09-0,12 | 0,10-0,14 | 0,11-0,16
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Informational Icons Guide

Indexable Milling Icons

Tool Dimensions:
2-Flute/2-Margin/
Coolant

Slotting: Side Milling/
Face Milling Helical Milling Ramping S uaregiEnd Shoulder Milling:
q Square End
@ 3D Profiling Pocketing gzg?]irlcal/Plam Weldon® Shank Screw-On Shank
@ Shell Mill @ Through Coolant
Solid End Milling Icons
. AN . /, Slotting:
Plunge Milling g;nr;fmg' h\a Ramping: 3° glgllttll\;?s.e & Ball Nose with
AP Dimension
o Z N Slotting: Side Milling/ Side Millingl/l .
@ gg’;g?gEn g ’ Square End with Trochoidal Milling Shoulder Milling: g';ﬁ‘;\'lg‘z;“\fv'i't"ﬁg'
AP Dimension Ball Nose AE/AP Dimension
) - Side Milling/
glr?:umrmrai/ning- Shoulder Miling: Chamfer Milling Side/Shoulder 3D Profiling
SquareEnd 2 Square End with Milling: Radius
q AE/AP Dimension
Corner Style: Corner Style: Corner Style: Corner Style: Cylindrical/Plain
Ball Nose Corner Chamfer Corner Radius Square End Shank
gﬁf‘)’_‘&ckm Helix Angle: Helix Angle: Helix Angle: Helix Angle:
Coupling 0 20 30 38
Helix Andle: Tool Dimensions: Tool Dimensions: Tool Dimensions: Tool Dimensions:
45° gle: Flute Configuration: Flute Configuration: Flute Configuration: Flute Configuration:
X (Variable) 2 3 4
Tool Dimensions: Tool Dimensions: Tool Dimensions:
Flute Configuration: Flute Configuration: Flute Configuration:
5 6 7
Holemaking Icons
Orilin Drilling: Drilling: <0 Drilling: /‘,? Drilling Depth:
9 Inclined Entry Inclined Exit % Stacked Plates m 3x
Driling Depth: /‘? Drilling Depth: (S;h"?”k:. Helix Angle: Through Coolant:
» ylindrical 8 A
5x 8x Plain <h6 30 Radial: Drilling

DIN — German Institute for Standardisation
ISO — International Standardisation Organisation
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Customer Application Support (CAS

Get fast and reliable answers to your toughest metalcutting problems.

Our Customer Application Support (CAS) Team is the metalworking industry’s leading help desk resource
for tooling application solutions and problem resolution.

e Easy access to proven metalworking expertise.

e Service level excellence.

* Best-in-class application support tools and technology.

Easy access to proven metalworking expertise!

WIDIA™ Customer Application Engineers assist customers and engineering groups throughout the world
with expert tool selection and application recommendations for the entire range of WIDIA tooling.

Service Level Excellence:

e Fast telephone response.
e Quick technical solutions.
e Efficient case management.

Services Provided:

¢ Tooling selection.

e Operating parameters.
e Troubleshooting.

* Process optimisation.
e Hardware support.

Best-in-Class Support Tools
and Technology:

¢ Tooling performance experts.
e Materials database.
e Application calculators.

widia.com

ORIGINATING
COUNTRY LANGUAGE TEL FAX EMAIL
Australia English 001-724-539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
Austria German 0800 291630 0049-911-9735-429 * eu.techsupport@widia.com
Belgium English/French 0800 80410 0049-911-9735-429 * eu.techsupport@widia.com
China Chinese 400-889-2237 +86-21-58999985 * w-cn.techsupport@widia.com
Denmark English 808 89295 001-724-539-6830 * na.techsupport@widia.com
Finland English 0800919413 001-724-539-6830 * na.techsupport@widia.com
France French 080 5540 379 0049-911-9735-429 * eu.techsupport@widia.com
Germany German 0800 1015774 0911-9735-429* eu.techsupport@widia.com
India English 1800 103 5227 — in.techsupport@widia.com
Israel English 1809 449907 001-724-539-6830 * na.techsupport@widia.com
Italy [talian 800 916568 02 89512146 * eu.techsupport@widia.com
Japan English 001-724539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
Korea (South) English 001-724539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
Malaysia English 001-724539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
Netherlands English 0800 0201131 001-724-539-6830 * na.techsupport@widia.com
New Zealand English 001-724539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
Norway English 800 10081 001-724-539-6830 * na.techsupport@widia.com
Poland Polish 00800 4411943 06166 56504 * eu.techsupport@widia.com
Russia (landline) Russian 8800 5556395 0048 6166 56504 * eu.techsupport@widia.com
Russia (cell phone) Russian +7 8005556395 0048 6166 56504 * eu.techsupport@widia.com
Singapore English 001-724539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
South Africa English 0800 981644 001-724-539-6830 * na.techsupport@widia.com
Sweden English 020798794 001-724-539-6830 * na.techsupport@widia.com
Taiwan English 001-724539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
Thailand English 001-724539-6921 * 001-724-539-6830 * ap.techsupport@widia.com
United Kingdom English 0800 028 2996 001-724-539-6830 * na.techsupport@widia.com
Ukraine Russian 800502665 0048 6166 56504 * eu.techsupport@widia.com
USA English 888 539 5145 001-724-539-6830 * na.techsupport@widia.com
*Noted phone and fax numbers are not toll free.
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Material Overview - DIN

n Steel H Cast Iron High-Temp Alloys
DlN M Stainless Steel Non-Ferrous Hardened Materials
tensile
material strength hardness | hardness material
group description content RM (MPa)* (HB) (HRC) number
Low-Carbon Steels, Long Chipping C <0,25% <530 <125 = =
Low-Carbon Steels, Short Chipping, Free Machining C <0,25% <530 <125 - C15, Ck22, ST37-2, S235JR, 9SMnPb28, GS38
Medium- and High-Carbon Steels C>0,25% >530 <220 <25 ST52, S355JR, €35, GS60, Cf53
Alloy Steels and Tool Steels € >0,25% 600-850 <330 <35 16MnCr5, Ck45, 21CrMoV5-7, 38SMn28
Alloy Steels and Tool Steels € >0,25% 850-1400 340-450 35-48 100Cr6, 30CrNiMo8, 42CrMo4, C70W2, $6525, X120Mn12
Ferritic, Martensitic, and PH Stainless Steels - 600-900 <330 <35 100Cr6, 30CrNiMo8, 42CrMo4, C70W2, S6525, X120Mn12
b L LT L - 900-1350 350-450 | 35-48 X102CMo17, 6-X120Cr29
Austenitic Stainless Steel - <600 130-200 - XOUNI 18 10, X20rMo 17 192 G-X250NISIE 9
M2 :ri]gdhéztsrteggir:lf;l;sstgrt]géclsStainIess B 600-800 150-230 <25 X2CrNiMo 13 4GX§:\lé(érr’\3;|222512 )((JSCrNiNb 1810,
Duplex Stainless Steel - <800 135-275 <30 RGN/ Xg%’,’mﬁg 2 R20CHISI2S R
Grey Cast Iron = 125-500 120-290 <32 GG15, GG25, GG30, GG40, GTW40
ot Sttt ostowis || o | ww | s
lr-rli)%h(—AS[t)rl?ngth Ductile Irons and Austempered Ductile _ ~600 180-350 <43 GGG60, GTWS5, GTS65
Wrought Aluminium = = = = AlMg1, Al99.5, AICuMg1, AICuBiPb, AIMgSi1, ALMgSiPb
Low-Silicon Aluminium Alloys and Magnesium Alloys | Si <12,2% - - - GAISiCu4, GDAISI10Mg
High-Silicon Aluminium Alloys and Magnesium Alloys | Si >12,2% - - - G-ALSi12, G-AISi17Cu4, G-AISi21CuNiMg
QZﬁSZZf e - - - - Cuzn40, Ms60, G-CuSnsZnPb, Cuzn7, CuSiaMn
Nylon, Plastics, Rubbers, Phenolics, Resins, Fibreglass - - - - Lexan®, Hostalen™, Polystyrol, Makralon®
Carbon, Graphite Composites, CFRP - - - - CFK, GFK
Metal Matrix Composites (MMC) - - = = -
Iron-Based, Heat-Resistant Alloys - 500-1200 160-260 25-48 KU GIot=2228 ; 4)81(;20'\&0’\;'82'36286 RGN At
Cobalt-Based, Heat-Resistant Alloys = 1000-1450 250-450 25-48 Haynes® 188, Stellite® 6,21,31
Nickel-Based, Heat-Resistant Alloys = 600-1700 160-450 <48 INCONEL® 690, INCONEL 625, Hastelloy®, Nimonic® 75
Titanium and Titanium Alloys - 900-1600 300-400 33-48 Ti1, TiAI5Sn2, TiAl6V4, TiAl4AMo4Sn2
A ] : I .
Hardened Materials = = = 48-55 =
Hardened Materials = = = 56-60 =
Hardened Materials = = = >60 =
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Find your Local WIDIA Authorised Distributor

WIDIA™ brand cutting tools are available exclusively through a specialised network of Authorised Distributor
partners whom you can count on to deliver much more than products. Our distributors know us, and more
importantly, they know you. They know better than anyone in the industry how to put the global power of
WIDIA to work for you — in your industry, in your region, and for your business.

WIDIAY

WIDIA distributor partners provide technical expertise
that you can count on. They will show you how to:

e Significantly reduce cycle time.

e |mprove machine tool utilisation.

e Achieve measurable productivity improvements.
¢ Take advantage of proven supply chain solutions.
e Access local inventory and best-in-class technical support.

e Request onsite demonstrations of the latest tooling technology.

And with thousands of turning, milling, holemaking, tapping, and tooling systems products
available from WIDIA, you'll find everything you need from one single source.

DISTRIBUTORS

HIGH-PERFORMANCE SOLID CARBICS

DISTRIBUTORS

(5]

Victory™ GradeS

En "R V4

Find your Local WIDIA
Authorised Distributor by
accessing our distributor
finder at widia.com.

IMPORTANT SAFETY INSTRUCTIONS: READ BEFORE USING THE TOOLS IN THIS CATALOGUE

METALCUT |

Projectile and Fragmentation Hazards

Modern metalcutting operations involve high spindle and cutter
speeds and high temperatures and cutting forces. Hot metal chips
may fly off the workpiece during metalcutting. Although cutting tools
are designed and manufactured to withstand high cutting forces and
temperatures, they can sometimes fragment, particularly if they are
subjected to over-stress, severe impact, or other abuse.

To avoid injury:
e Always wear appropriate personal protective equipment, including

safety goggles, when operating metalcutting machines or working
nearby.

e Always make sure all machine guards are in place.

Regulations, Part 1910, Title 29 of the Code of Federal Regulations.

fax +1 724 539 5372.

ING SAFETY

Breathing and Skin Contact Hazards

Grinding carbide or other advanced cutting tool materials produces
dust or mist containing metallic particles. Breathing this dust or mist
— especially over an extended period — can cause temporary or
permanent lung disease or make existing medical conditions worse.
Contact with this dust or mist can irritate eyes, skin, and mucous
membranes and may make existing skin conditions worse.

To avoid injury:
e Always wear breathing protection and safety goggles when grinding.

e Provide ventilation control and collect and properly dispose of dust,
mist, or sludge from grinding.

e Avoid skin contact with dust or mist.

For more information, read the applicable Material Safety Data Sheet provided by WIDIA and consult General Industry Safety and Health

These safety instructions are general guidelines. Many variables affect machining operations. It is impossible to cover every specific situation.
The technical information included in this catalogue and recommendations on machining practices may not apply to your particular operation.

For more information, consult the WIDIA Metalcutting Safety booklet, available free from WIDIA at +1 724 539 5747 or fax +1 724 539 5439.
For specific product safety and environmental questions, contact our Corporate Environmental Health and Safety Office at +1 724 539 5066 or

AluSurf, ArCut, ERICKSON, TOP DRILL S, VariDrill, VariMill, VariMill Il, VariMill Il Victory, VSM11, VSM17, VSM490, VSM490-10, VSM490-15, WavCut, WIDIA, WIDIA-Hanita,
and X-Feed are trademarks of Kennametal, Inc. and are used as such herein. The absence of a product, service name, or logo from this list does not constitute

a waiver of the Kennametal trademark or other intellectual property rights concerning that name or logo.

DUO0-A0CK® is a registered trademark and Duo-Lock™ is a trademark of Haimer GmbH.

Weldon® is a registered trademark of Weldon Tool Company.

©Copyright 2017 by Kennametal Inc., Latrobe, PA 15650. All rights reserved.
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WORLD HEADQUARTERS
WIDIA Products Group
Kennametal Inc.

1600 Technology Way
Latrobe, PA 15650 USA
Tel: 1 800 979 4342
w-na.service@widia.com

EUROPEAN HEADQUARTERS
WIDIA Products Group
Kennametal Europe GmbH

Rheingoldstrasse 50

CH 8212 Neuhausen am Rheinfall
Switzerland

Tel: +41 52 6750 100
w-ch.service@widia.com

ASIA-PACIFIC HEADQUARTERS
WIDIA Products Group
Kennametal (Singapore) Pte. Ltd.
3A International Business Park
Unit #01-02/03/05, ICON@IBP
Singapore 609935

Tel: +65 6265 9222
w-sg.service@widia.com

INDIA HEADQUARTERS
WIDIA Products Group
Kennametal India Limited

CIN: L27109KA1964PLC001546
8/9th Mile, Tumkur Road
Bangalore - 560 073

Tel: +91 80 2839 4321
w-in.service@widia.com
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