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I/G END M”_LS PLAIN SHANK

CARBIDE, 2 FLUTE BALL NOSE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN KUGELSTIRN fiir SCHMALE RIPPEN
() Fraise carbure, 2 dents, hémisphérique pour usinage de rainure
() 2 TAGLIENTI, SEMISFERICA PER NERVATURE
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Unit : mm
BaII Nose Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

R(20.01)

GM886005 R0.25 0.5 4 0.7 2 45 0.45
GM886962 R0.25 0.5 4 0.7 4 45 0.45
GM886957 RO.3 0.6 4 0.9 2 45 0.55
GM886915 R0O.3 0.6 4 0.9 4 45 0.55
GM886916 R0O.3 0.6 4 0.9 6 45 0.55
GM886919 R0.4 0.8 4 1.2 4 45 0.75
GM886008 R0O.4 0.8 4 1.2 6 45 0.75
GM886921 RO.5 1.0 4 1.5 4 45 0.95
GM886923 RO.5 1.0 4 1.5 5 45 0.95
GM886010 RO.5 1.0 4 1.5 6 45 0.95
GM886902 RO.5 1.0 4 1.5 8 45 0.95
GM886903 RO.5 1.0 4 1.5 10 45 0.95
GM886904 RO.5 1.0 4 1.5 12 45 0.95
GM886927 RO.5 1.0 4 1.5 16 50 0.95
GM886012 R0.6 1.2 4 1.8 8 45 1.15
GM886930 R0O.75 1.5 4 2.3 6 45 1.45
GM886015 R0O.75 1.5 4 23 8 45 1.45
GM886931 R0.75 1.5 4 23 10 45 1.45
GM886906 R0O.75 1.5 4 23 12 45 1.45
GM886940 R1.0 2.0 4 3 6 45 1.95
GM886020 R1.0 2.0 4 3 8 45 1.95
GM886941 R1.0 20 4 3 10 45 1.95
GM886942 R1.0 2.0 4 3 12 50 1.95
GM886909 R1.0 2.0 4 3 16 50 1.95
P NEXT PAGE
Mill Dia. Shank Dia.
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Dysactﬁg‘?én Non-alloy steel Low alloy steel Hi%m"{;oylegtgsel’ Stainless steel Grey cast iron NOdlijrlgrz cast Malleiar\tl)):? cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 200 240 180 180 260 160 250 130 230
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150 - S—
DeMs?;ﬁgt?tlnn w/-r\clalggri\r;ua?ll;y Aluminum-cast, alloyed Ompg,gggg’é’g;’?‘m N&nat'\éﬁtjgic Heat Resistant Super Alloys Titanium Alloys Ha;?:é}ed cgglt"ﬁgn "clggtm

VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 M

HRc 15 30 25 38 34 55 60 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 550 630 400 550
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CARBIDE

-~ X-POWER PRO
I/G END M”_LS PLAIN SHANK

CARBIDE, 2 FLUTE BALL NOSE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN KUGELSTIRN fiir SCHMALE RIPPEN
() Fraise carbure, 2 dents, hémisphérique pour usinage de rainure
() 2 TAGLIENTI, SEMISFERICA PER NERVATURE
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Unit : mm
Radlus of Mill Shank Length Length Overall Neck
BaII Nose Diameter Diameter of Cut Below Shank Length Diameter

R(+0.01)
GM886910 R1.0 20 4 3 20 55 1.95
GM886945 R1.0 20 4 3 25 60 1.95
GM886967 R1.0 2.0 4 3 30 70 1.95
GM886947 R1.5 3.0 6 4.5 10 50 2.85
GM886948 R1.5 3.0 6 4.5 12 50 2.85
GM886030 R1.5 3.0 6 4.5 16 55 2.85
GM886911 R1.5 3.0 6 4.5 20 60 2.85
GM886968 R1.5 3.0 6 4.5 25 65 2.85
GM886040 R2.0 4.0 6 6 16 60 3.85
GM886912 R2.0 4.0 6 6 20 65 3.85
GM886913 R2.0 4.0 6 6 25 70 3.85
GM886971 R2.0 4.0 6 6 30 70 3.85
GM886972 R2.0 4.0 6 6 35 80 3.85
GM886050 R2.5 5.0 6 7.5 16 60 4.85
GM886060 R3.0 6.0 6 9 20 80 5.85
GM886954 R3.0 6.0 6 9 30 90 5.85
Mill Dia. Shank Dia.
Tolerance (mm)| Tolerance
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D&Z‘tep"fén Non-alloy steel Low alloy steel H%Im Stainless steel Grey cast iron Nodular cast Mallelarglr:e cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 200 240 180 180 260 160 250 130 230
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Dgiﬁ;i‘?én wﬁr\'olffgml;??&y Aluminum-cast, alloyed Oopperand O%pperAlloys N&na{‘gﬁzg'c Heat Resistant Super Alloys Titanium Alloys Hardened cﬂ% m
VDI3323 21 22 23 24 25 29 30 31 32 33 34 35 36 37 38 39 40 41
HRc 15 30 25 38 34 55 60 42 55
HB 60 100 75 20 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 550 630 400 550
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X-POWER PRO

(] [:1:{.J¥¥98 2 FLUTE BALL NOSE RIB PROCESSING

VDI Material
323 i I TR

1-4

Non-alloy steel

Vc

fz
RPM
FEED
Ap
Vc

fz
RPM
FEED
Ap
Vc

fz
RPM
FEED

Ap

RPM
FEED
Ap
Vc

RPM
FEED

52

RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc

RPM
FEED
Ap

49~63
0.003~0.006
32550~42000
185~515
0.023~0.045
35~45
0.002~0.005
23630~29930
90~285
0.023~0.045
49~63
0.003~0.006
32550~42000
185~515
0.023~0.045
35~45
0.002~0.005
23630~29930
90~285
0.023~0.045
49~63
0.003~0.006
32550~42000
185~515
0.023~0.045
35~45
0.002~0.005
23630~29930
90~285
0.023~0.045
49~63
0.003~0.006
32550~42000
185~515
0.023~0.045
22~28
0.003~0.005
15020~18900
90~185
0.005~0.009
35~45
0.002~0.005
23630~29930
90~285
0.023~0.045
22~28
0.003~0.005
15020~18900
90~185
0.005~0.009

58~75
0.004~0.008
32550~42000
235~660
0.027~0.054
42~54
0.002~0.006
23630~29930
115~370
0.027~0.054
58~75
0.004~0.008
32550~42000
235~660
0.027~0.054
42~54
0.002~0.006
23630~29930
115~370
0.027~0.054
58~75
0.004~0.008
32550~42000
235~660
0.027~0.054
42~54
0.002~0.006
23630~29930
115~370
0.027~0.054
58~75
0.004~0.008
32550~42000
235~660
0.027~0.054
27~34
0.004~0.006
15020~18900
115~235
0.005~0.011
42~54
0.002~0.006
23630~29930
115~370
0.027~0.054
27~34
0.004~0.006
15020~18900
115~235
0.005~0.011

Diameter (@)

RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

Ve =m/min.

fz = mm/tooth
RPM = rev./min.
FEED = mm/min.
Ap=mm

08 10 12 14 |

78~101
0.004~0.008
32550~42000
235~660
0.036~0.072
57~72
0.002~0.006
23630~29930
115~370
0.036~0.072
78~101
0.004~0.008
32550~42000
235~660
0.036~0.072
57~72
0.002~0.006
23630~29930
115~370
0.036~0.072
78~101
0.004~0.008
32550~42000
235~660
0.036~0.072
57~72
0.002~0.006
23630~29930
115~370
0.036~0.072
78~101
0.004~0.008
32550~42000
235~660
0.036~0.072
36~45
0.004~0.006
15020~18900
115~235
0.007~0.014
57~72
0.002~0.006
23630~29930
115~370
0.036~0.072
36~45
0.004~0.006
15020~18900
115~235

0.007~0.014

91~115
0.004~0.010
30450~38330
265~735
0.045~0.090
64~82
0.003~0.008
21530~27300
130~410
0.045~0.090
91~115
0.004~0.010
30450~38330
265~735
0.045~0.090
64~82
0.003~0.008
21530~27300
130~410
0.045~0.090
91~115
0.004~0.010
30450~38330
265~735
0.045~0.090
64~82
0.003~0.008
21530~27300
130~410
0.045~0.090
91~115
0.004~0.010
30450~38330
265~735
0.045~0.090
41~51
0.005~0.008
13650~17120
130~265
0.009~0.018
64~82
0.003~0.008
21530~27300
130~410
0.045~0.090
41~51
0.005~0.008
13650~17120
130~265
0.009~0.018

(Depth of cut per one pass)

90~115
0.005~0.013
25200~32030
265~820
0.055~0.100
64~81
0.004~0.009
17850~22580
130~410
0.055~0.100
90~115
0.005~0.013
25200~32030
265~820
0.055~0.100
64~81
0.004~0.009
17850~22580
130~410
0.055~0.100
90~115
0.005~0.013
25200~32030
265~820
0.055~0.100
64~81
0.004~0.009
17850~22580
130~410
0.055~0.100
90~115
0.005~0.013
25200~32030
265~820
0.055~0.100
41~52
0.006~0.009
11340~14390
130~265
0.010~0.022
64~81
0.004~0.009
17850~22580
130~410
0.055~0.100
41~52
0.006~0.009
11340~14390
130~265
0.010~0.022

Ap

92~114
0.006~0.015
22050~27300
265~820
0.062~0.125
66~79
0.004~0.011
15750~18900
130~410
0.062~0.125
92~114
0.006~0.015
22050~27300
265~820
0.062~0.125
66~79
0.004~0.011
15750~18900
130~410
0.062~0.125
92~114
0.006~0.015
22050~27300
265~820
0.062~0.125
66~79
0.004~0.011
15750~18900
130~410
0.062~0.125
92~114
0.006~0.015
22050~27300
265~820
0.062~0.125
41~51
0.007~0.011
9870~12290
130~265
0.012~0.025
66~79
0.004~0.011
15750~18900
130~410
0.062~0.125
41~51
0.007~0.011
9870~12290
130~265
0.012~0.025
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{78 RPM
FEED

Vc

RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc
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RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc
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RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc

RPM
FEED
Ap
Vc

RPM
FEED
Ap

=
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N

90~113
0.007~0.016
19950~25200
265~820
0.070~0.135
64~82
0.005~0.011
14180~18380
130~410
0.070~0.135
90~113
0.007~0.016
19950~25200
265~820
0.070~0.135
64~82
0.005~0.011
14180~18380
130~410
0.070~0.135
90~113
0.007~0.016
19950~25200
265~820
0.070~0.135
64~82
0.005~0.011
14180~18380
130~410
0.070~0.135
90~113
0.007~0.016
19950~25200
265~820
0.070~0.135
41~50
0.007~0.012
9140~11240
130~265
0.014~0.028
64~82
0.005~0.011
14180~18380
130~410
0.070~0.135
41~50
0.007~0.012
9140~11240
130~265
0.014~0.028

90~118
0.007~0.017
18900~24680
265~820
0.075~0.145
66~83
0.005~0.012
13860~17330
130~410
0.075~0.145
90~118
0.007~0.017
18900~24680
265~820
0.075~0.145
66~83
0.005~0.012
13860~17330
130~410
0.075~0.145
90~118
0.007~0.017
18900~24680
265~820
0.075~0.145
66~83
0.005~0.012
13860~17330
130~410
0.075~0.145
90~118
0.007~0.017
18900~24680
265~820
0.075~0.145
42~52
0.008~0.012
8720~10920
130~265
0.015~0.030
66~83
0.005~0.012
13860~17330
130~410
0.075~0.145
42~52
0.008~0.012
8720~10920
130~265
0.015~0.030

96~122
0.007~0.018
17850~22580
265~820
0.080~0.160
68~85
0.005~0.013
12600~15750
130~410
0.080~0.160
96~122
0.007~0.018
17850~22580
265~820
0.080~0.160
68~85
0.005~0.013
12600~15750
130~410
0.080~0.160
96~122
0.007~0.018
17850~22580
265~820
0.080~0.160
68~85
0.005~0.013
12600~15750
130~410
0.080~0.160
96~122
0.007~0.018
17850~22580
265~820
0.080~0.160
42~53
0.008~0.013
7770~9870
130~265
0.016~0.032
68~85
0.005~0.013
12600~15750
130~410
0.080~0.160
42~53
0.008~0.013
7770~9870
130~265
0.016~0.032

97~119
0.008~0.021
16280~19950
265~820
0.090~0.180
69~85
0.006~0.014
11550~14180
130~410
0.090~0.180
97~119
0.008~0.021
16280~19950
265~820
0.090~0.180
69~85
0.006~0.014
11550~14180
130~410
0.090~0.180
97~119
0.008~0.021
16280~19950
265~820
0.090~0.180
69~85
0.006~0.014
11550~14180
130~410
0.090~0.180
97~119
0.008~0.021
16280~19950
265~820
0.090~0.180
43~54
0.009~0.015
7250~9030
130~265
0.018~0.035
69~85
0.006~0.014
11550~14180
130~410
0.090~0.180
43~54
0.009~0.015
7250~9030
130~265
0.018~0.035

Diameter (@)

99~123
0.012~0.030
11030~13650
265~820
0.135~0.270
66~85
0.009~0.022
7350~9450
130~410
0.135~0.270
99~123
0.012~0.030
11030~13650
265~820
0.135~0.270
66~85
0.009~0.022
7350~9450
130~410
0.135~0.270
99~123
0.012~0.030
11030~13650
265~820
0.135~0.270
66~85
0.009~0.022
7350~9450
130~410
0.135~0.270
99~123
0.012~0.030
11030~13650
265~820
0.135~0.270
43~54
0.014~0.022
4830~5990
130~265
0.028~0.055
66~85
0.009~0.022
7350~9450
130~410
0.135~0.270
43~54
0.014~0.022
4830~5990
130~265
0.028~0.055

107~138
0.015~0.035
8930~11550
265~820
0.180~0.360
73~98
0.011~0.025
6090~8190
130~410
0.180~0.360
107~138
0.015~0.035
8930~11550
265~820
0.180~0.360
73~98
0.011~0.025
6090~8190
130~410
0.180~0.360
107~138
0.015~0.035
8930~11550
265~820
0.180~0.360
73~98
0.011~0.025
6090~8190
130~410
0.180~0.360
107~138
0.015~0.035
8930~11550
265~820
0.180~0.360
49~62
0.016~0.026
4100~5150
130~265
0.035~0.070
73~98
0.011~0.025
6090~8190
130~410
0.180~0.360
49~62
0.016~0.026
4100~5150
130~265
0.035~0.070

(Depth of cut per one pass)

107~138
0.018~0.044
7140~9240
265~820
0.225~0.450
72~97
0.014~0.031
4830~6510
130~410
0.225~0.450
107~138
0.018~0.044
7140~9240
265~820
0.225~0.450
72~97
0.014~0.031
4830~6510
130~410
0.225~0.450
107~138
0.018~0.044
7140~9240
265~820
0.225~0.450
72~97
0.014~0.031
4830~6510
130~410
0.225~0.450
107~138
0.018~0.044
7140~9240
265~820
0.225~0.450
49~61
0.020~0.032
3260~4100
130~265
0.044~0.088
72~97
0.014~0.031
4830~6510
130~410
0.225~0.450
49~61
0.020~0.032
3260~4100
130~265
0.044~0.088

Ap

RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

Vc = m/min.

fz = mm/tooth
RPM = rev./min.
FEED = mm/min.
Ap=mm

107~138
0.022~0.053
5990~7670
265~820
0.270~0.540
74~98
0.016~0.038
4100~5460
130~410
0.270~0.540
107~138
0.022~0.053
5990~7670
265~820
0.270~0.540
74~98
0.016~0.038
4100~5460
130~410
0.270~0.540
107~138
0.022~0.053
5990~7670
265~820
0.270~0.540
74~98
0.016~0.038
4100~5460
130~410
0.270~0.540
107~138
0.022~0.053
5990~7670
265~820
0.270~0.540
49~62
0.024~0.038
2730~3470
130~265
0.053~0.105
74~98
0.016~0.038
4100~5460
130~410
0.270~0.540
49~62
0.024~0.038
2730~3470
130~265
0.053~0.105
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CARBIDE

SELECTION GUIDE SER.ES W
2 2 2

FLUTE 2
HELIX ANGLE 30° 30° 30° 30°
BALL BALL BALL BALL
CUTTING EDGE SHAPE NOSE NOSE NOSE NOSE
'I MILLING SIZEMIN|  ROS5 ROS R0.25 RO
TOOLS SIZEMAX|  R8.0 R10.0 R3.0 R4.0
PAGE| 350 351 352 354

SHORTLENGTH | LONGLENGTH | RIBPROCESSING |  TAPER NECK
SOLID CARBIDE

X-POWER"®"
END MILLS

for Pre-Hardened Steels up to HRc55,
Mold & Die, Dry & Wet Cutting

X-POWER
PRO o] Please visit

© 000000000 O —— I

END MILLS &% globalyg1.com/mat ©:Excellent O:Good
&= wk formaterial search ( Recommended cutting conditions : P 372 )
O 2 . 5 : ompo 0 e ea ea e B
About 0.15% C Annealed 125 O O
About045%C  Annealed 190 13 O o)
Non-alloy steel  About 0.45% C Quenched & Tempered 250 25 O O
About 0.75% C Annealed 270 28 © ©
About 0.75% C Quenched &Tempered 300 32 © ©
X n Annealed 180 10 O O
Low alloy steel Quenched &Tempered 275 29 © ©
n Y Quenched & Tempered 300 32 © ©
n Quenched & Tempered 350 38 © ©
m High alloyed steel, Annealed 200 15 @) O
and tool steel Quenched & Tempered 325 35 © ©
12 Ferritic / Martensitic Annealed 200 15
M 13 Stainless steel ~ Martensitic Quenched &Tempered 240 23
14 Austenitic 180 10

Grey cast iron Pearlitic / ferritic 180 10

Pearlitic (Martensitic) 260 26
Nodular cast iron Ferritic 160 3
Pearlitic 250 25

Ferritic 130

Malleabl i
alleable cast iron Pearlitic 230 21

000000 ©0 0 © 0000 0 00— e——. I

O0O0O0O0O0
(ONONONHONONO)

Aluminum- Not Curable 60
wroughtalloy  Curable Hardened 100
it " < 12% Si, Not Curable 75
UMINUM-CasL 4506 i, Curable  Hardened 90
alloyed -
> 12% Si, Not Curable 130
Copper and Cutting Alloys, PB>1% 110
Copper Alloys ~ CuZn, CuSnZn (Brass) 90

(Bronze /Brass)  CuSn, lead-free copper and electrolyticcopper 100
Non Metallic Duroplastic, Fiber Reinforced Plastic

WIWIWINININININININ[N
N|=[O|V|(o Nt b~|jWwWIN

Materials Rubber, Wood, etc.
Annealed 200 15
, Fe Based Cured 280 30
gy  Hoat Resistant Annealed 250 25
Super Alloys .
Ni or Co Based Cured 350 38
Cast 320 34
Titanium Allovs Pure Titanium 400 Rm
% Alpha + Beta Alloys Hardened 1050 Rm
Hardened steel Hardened 250 >3 o = = O
Hardened 630 60 O
I Chilled Cast Iron Cast 400 42 © © © ©
58 Hardened Cast Iron Hardened 550 55 O O O O
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