CARBIDE

- X-POWER PRO
I/G EN D M I LLS PLAIN SHANK

CARBIDE, 2 FLUTE CORNER RADIUS for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN ECKENRADIUS fiir SCHMALE RIPPEN
() Fraise carbure, 2 dents, torique pour usinage de rainure
() 2 TAGLIENTI, TORICA PER NERVATURE

Er‘

L2 X-POWER

o
30° P.381-382
Unit : mm
Radius Diameter Diameter of Cut Below Shank Length Diameter
R D1 D2 L1 L3 L2 D3

PRO
END MILLS

GMS8A1010 RO.1 1.0 4 1.5 6 45 0.95
GM8A1920 RO.1 1.0 4 1.5 8 45 0.95
GM8A1921 RO.1 1.0 4 1.5 10 45 0.95
GM8A1012 RO.2 1.2 4 1.8 6 45 1.15
GM8A1015 R0.2 1.5 4 23 6 45 1.45
GM8A1937 R0.2 1.5 4 23 8 45 1.45
GM8A1938 RO.2 1.5 4 23 10 45 1.45
GM8A1939 R0.2 15 4 23 12 45 1.45
GM8A1941 R0.2 1.5 4 23 16 50 1.45
GM8A1018 R0.2 1.8 4 2.7 6 45 1.75
GM8A1960 RO.2 2.0 4 3 6 45 1.95
GM8A1020 R0.2 2.0 4 3 8 45 1.95
GM8A1962 R0.2 2.0 4 3 12 45 1.95
GM8A1961 R0.2 2.0 4 3 10 45 1.95
GM8A1964 RO.2 2.0 4 3 16 50 1.95
GM8A1966 R0.2 2.0 4 3 20 55 1.95
GM8A1967 R0.2 20 4 3 25 60 1.95
GM8A1969 R0.2 25 4 3.7 12 45 2.40
P NEXT PAGE
Mill Dia. Shank Dia.
0~-0.03 h5
© : Excellent O :Good
ISO M
Dgséatr?pni?oln Non-alloy steel Low alloy steel ngmlgydedsg:el Stainless steel Grey cast iron Nodt#g; cast Mallei::g:le 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
Recommend O ©) O © © O © © ©) O © ©) O ©) ©) ©) ©)
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Material  Aluminum- . and Al Non Metallic : . Chilled Hardened
Description wrought alloy Aluminum-cast, alloyed C% ] )ons Materials Heat Resistant Super Alloys Titanium Alloys Castlron Cast Iron

VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4

Hardened
steel

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
END MILLS

-~ X-POWER PRO
I/G END MILLS PLAIN SHANK

CARBIDE, 2 FLUTE CORNER RADIUS for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN ECKENRADIUS fiir SCHMALE RIPPEN
() Fraise carbure, 2 dents, torique pour usinage de rainure
() 2 TAGLIENTI, TORICA PER NERVATURE

L2

. .l @ a P.381-382
Unit : mm
Corner Mill Shank Length Length Overall Neck
Radius Diameter Diameter of Cut Below Shank Length Diameter
R D1 D2 L1 L3 L2

D3
GM8A1981 RO.3 3.0 6 4.5 16 55 2.85
GM8A1983 R0.3 3.0 6 4.5 20 60 2.85
GM8A 1984 RO.3 3.0 6 4.5 25 65 2.85
GM8A1976 RO.3 3.0 6 4.5 30 70 2.85
GM8A1985 RO.3 3.0 6 4.5 40 90 2.85
GM8A1040 R0.3 4.0 6 6 12 50 3.85
GM8A 1986 RO.3 4.0 6 6 16 60 3.85
GM8A1987 R0O.3 4.0 6 6 20 60 3.85
GM8A1060 RO.5 6.0 6 9 20 80 5.85
GM8A1802 RO.5 6.0 6 9 40 100 5.85
Mill Dia. Shank Dia.
Tolerance (mm)| Tolerance
0~-0.03 ‘ h5
© : Excellent O :Good
1S0 | ™M
D&ﬁggn Non-alloy steel Low alloy steel Hl%régltlgdyegt:éelel, Stainless steel Grey cast iron Nod‘i’rlg; cast Malleﬁ(l’):? 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
Recommend O O O ©) © O © © © O © @] O O O O O
oo N s |
D(’-;‘{Egnggt?tlm wécl)lﬂmlé??éy Aluminum-cast, alloyed Oopp(eBrrggge(aogrg:rs:)Mloys N&nat'\éﬁﬁgic Heat Resistant Super Alloys Titanium Alloys Hasrtd:er}ed ng{"lergn &m

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
Recommend @] © O
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CARBIDE

X-POWER PRO

RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

7

END MILLS

Vc =m/min.
2 FLUTE CORNER RADIUS RIB PROCESSING ooy
FEED = mm/min.
Ap=mm
VDI Material Diameter ()
P | ]
Ve 71~88 70~85 70~88 68~87 70~90 74~93
fz 0.006~0014 0.008~0.020 0.009~0.023 0.010~0.024 0.010~0.025 0.011~0.027
1-4 RPM | 23630~20400 | 19430~23630 = 16800~21000  15230~19430  14700~18900 13650~17330
FEED 295~850 295~945 295~945 295~945 295~945 295~945
Nonalloy steel P 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160
R Vc 49~63 49~62 51~62 49~64 51~64 5265
fz 0.006~0.015 0.007~0.018 0.008~0.021 0.009~0.022 0.009~0.023 0.010~0.026
5 RPM | 16490~21000  13650~17330 = 12080~14700 | 11030~14180 | 10710~13440 |  9660~12080
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160
Ve 71~88 70~85 70~88 68~87 70~90 74~93
fz 0.006~0.014 0.008~0.020 0.009~0.023 0.010~0.024 0.010~0.025 0.011~0.027
6-7 RPM | 23630~20400 | 19430~23630 = 16800~21000  15230~19430  14700~18900 13650~17330
FEED 295~850 295~945 295~945 295~945 295~945 295~945 X-POWER
Lowalloysteel " 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160 EECD) I
Ve 4963 4962 51~62 49~64 51~64 5265
fz 0.006~0.015 0.007~0.018 0.008~0.021 0.009~0.022 0.009~0.023 0.010~0.026
RPM | 16490~21000 = 13650~17330 = 12080~14700 | 11030~14180 | 10710~13440 |  9660~12080
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160
Ve 71~88 70~85 70~88 68~87 70~90 74~93
fz 0.006~0.014 0.008~0.020 0.009~0.023 0.010~0.024 0.010~0.025 0.011~0027
RPM | 23630~20400 | 19430~23630 = 16800~21000  15230~19430  14700~18900 13650~17330
FEED 295-850 295~945 295~945 295~945 295~945 295~945
Ap 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160
Ve 4963 4962 51~62 49~64 51~64 5265
fz 0.006~0.015 0.007~0.018 0.008~0.021 0.009~0.022 0.009~0.023 0.010~0.026
RPM | 16490~21000 = 13650~17330 = 12080~14700 | 11030~14180 | 10710~13440 |  9660~12080
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160
Ve 71~88 70~85 70~88 68~87 70~90 74~93
fz 0.006~0.014 0.008~0.020 0.009~0.023 0.010~0.024 0.010~0.025 0.011~0.027
RPM | 23630~20400 | 19430~23630 = 16800~21000  15230~19430  14700~18900 13650~17330
FEED 295-850 295~945 295~945 295~945 295~945 295~945
Ap 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160
Ve 31~39 31~40 3240 3239 3240 3241
fz 0.003~0.005 0.004~0.006 0.005~0.007 0.005~0.008 0.005~0.008 0.006~0.009
RPM  10500~13130 | 8720~11030 7560~9450 7040~8610 6720~8400 5090~7560
FEED 70~135 70~135 70~135 70~135 70~135 70~135
Ap 0.009~0.018 0.010~0.022 0.012~0.025 0.014~0.028 0.015~0.030 0.016~0.032
Ve 4963 4962 51~62 49~64 51~64 5265
fz 0.006~0.015 0.007~0018 0.008~0.021 0.009~0.022 0.009~0.023 0010~0.026
RPM | 16490~21000  13650~17330 = 12080~14700 | 11030~14180 | 10710~13440 | 9660~12080
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.045~0.090 0.055~0.100 0.062~0.125 0.070~0.135 0.075~0.145 0.080~0.160
Ve 31~39 31~40 3240 3239 32~40 3241
fz 0.003~0.005 0.004~0.006 0.005~0.007 0.005~0.008 0.005~0.008 0.006~0.009
RPM  10500~13130 = 8720~11030 7560~9450 7040~8610 6720~8400 5090~7560
FEED 70~135 70~135 70~135 70~135 70~135 70~135
Ap 0.009~0.018 0.010~0.022 0.012~0.025 0.014~0.028 0.015~0.030 0.016~0.032
» NEXT PAGE
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(Depth of cut per one pass)
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CARBIDE

X-POWER
PRO
END MILLS

'I/G AN RIS] o COMMENDED CUTTING CONDITIONS

END MILLS

EMPFOHLENE SCHNEIDPARAMETER

Ve = m/min.
2 FLUTE CORNER RADIUS RIB PROCESSING e e

Ap=mm
Diameter (@)

VDI | Mot -
323 0 55 [ 30| o | s0 |

1-4

Ve 75~91 75~94 75~94 75~94 75~94 75~94
fz 0.012~0031 0.015~0.038 0.018~0.045 0.023~0.060 0.029~0075 0.035~0.090
RPM | 12600~15230 | 9980~12600 8400~10500 6300~7880 5040~6300 4200~5250
FEED 295~945 295~945 295~945 295~945 295~945 295~945
Non-allovsteel AP 0.090~0.180 0.112~0235 0.135~0270 0.180~0.360 0.225~0450 0.270~0.540
(il 2 A== 5266 53~67 5266 5267 5266 53~66
fz 0.011~0.029 0.014~0.035 0.017~0.043 0.023~0.057 0.029~0.071 0.034~0.086
RPM | 8720~11030 7040~8930 5780~7350 4310~5570 3470~4410 2940~3680
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.090~0.180 0.112~0235 0.135~0270 0.180~0360 0.225~0450 0.270~0.540
Ve 75~91 75~94 75~94 75~94 75~94 75~94
fz 0.012~0031 0.015~0.038 0.018~0.045 0.023~0.060 0.029~0075 0.035~0.090
RPM | 12600~15230 | 9980~12600 8400~10500 6300~7880 5040~6300 4200~5250
FEED 295~945 295~945 295~945 295~945 295~945 295~945
Ap 0.090~0.180 0.112~0235 0.135~0270 0.180~0360 0.225~0450 0.270~0.540
Ve 52~66 53~67 52~66 5267 5266 53~66
fz 0.011~0.029 0.014~0.035 0.017~0.043 0.023~0.057 0.029~0.071 0.034~0.086
RPM  8720~11030 7040~8930 5780~7350 4310~5570 3470~4410 2940~3680
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.090~0.180 0.112~0235 0.135~0270 0.180~0360 0.225~0450 0.270~0.540
Ve 75~91 75~94 75~94 75~94 75~94 75~94
fz 0.012~0031 0.015~0.038 0.018~0.045 0.023~0.060 0.029~0075 0.035~0.090
RPM | 12600~15230 | 9980~12600 8400~10500 6300~7880 5040~6300 4200~5250
FEED 295~945 295~945 295~945 295~945 295~945 295~945
Ap 0.090~0.180 0.112~0235 0.135~0270 0.180~0360 0.225~0450 0.270~0.540
Ve 52~66 53~67 52~66 5267 5266 53~66
fz 0.011~0.029 0.014~0.035 0.017~0.043 0.023~0.057 0.029~0.071 0.034~0.086
RPM  8720~11030 7040~8930 5780~7350 4310~5570 3470~4410 2940~3680
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.090~0.180 0.112~0235 0.135~0270 0.180~0360 0.225~0450 0.270~0.540
Ve 75~91 75~94 75~94 75~94 75~94 75~94
fz 0.012~0.031 0015~0.038 0.018~0.045 0.023~0.060 0.029~0.075 0.035~0.090
RPM | 12600~15230 | 9980~12600 8400~10500 6300~7880 5040~6300 4200~5250
FEED 295~945 295~945 295~945 295~945 295~945 295~945
Ap 0.090~0.180 0.112~0235 0.135~0270 0.180~0360 0.225~0450 0.270~0.540
Ve 3341 3442 3341 3341 3341 33~49
fz 0.006~0010 0.008~0012 0.009~0.015 0.013~0.020 0.015~0.025 0.019~0.025
RPM 5570~6930 4520~5570 3680~4620 2730~3470 2210~2730 1840~2730
FEED 70~135 70~135 70~135 70~135 70~135 70~135
Ap 0.018~0.035 0.022~0.045 0.028~0.055 0.036~0.072 0.045~0.090 0.054~0.108
Ve 52~66 53~67 52~66 5267 5266 53~66
fz 0.011~0029 0.014~0.035 0.017~0.043 0.023~0.057 0.029~0.071 0.034~0.086
RPM  8720~11030 7040~8930 5780~7350 4310~5570 3470~4410 2940~3680
FEED 200~630 200~630 200~630 200~630 200~630 200~630
Ap 0.090~0.180 0.112~0235 0.135~0270 0.180~0360 0.225~0450 0.270~0.540
Ve 3341 3442 3341 3341 3341 3349
fz 0.006~0.010 0.008~0012 0.009~0.015 0.013~0.020 0.015~0.025 0.019~0.025
RPM 5570~6930 4520~5570 3680~4620 2730~3470 2210~2730 1840~2730
FEED 70~135 70~135 70~135 70~135 70~135 70~135
Ap 0.018~0.035 0.022~0.045 0.028~0.055 0.036~0072 0.045~0.090 0.054~0.108
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(Depth of cut per one pass)
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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-Cast 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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CARBIDE

s o 1 ci o o, s i e
4 2 2 4 4 2 2 3 4 4 68&8 6 384

30° 30° 30° 30° 30° 30° 30° 38° 30° 30° 45° 45° 20°
53& %%'I“ﬁg‘ %%’fﬁg %%’;'SE %%Tﬁg SQUARE | SQUARE | SQUARE | SQUARE = SQUARE  SQUARE = SQUARE | ROUGHING
R1.0 D4.0 D1.0 D2.0 D3.0 D0.4 D0.4 D1.0 D2.0 D2.0 D6.0 D6.0 D6.0
R8.0 D12.0 D6.0 D12.0 D20.0 D20.0 D6.0 D16.0 D25.0 D20.0 D20.0 D25.0 D20.0
355 356 357 359 360 361 363 366 367 368 369 370 371
LONG LENGTH | LONG LENGTH | RIBPROCESSING | STUB LENGTH | LONG LENGTH | SHORT LENGTH | RIBPROCESSING | SHORT LENGTH | SHORTLENGTH | LONG LENGTH | LONG LENGTH LONEGXIT?NAGTH LONG LENGTH
7
¥
{ % X-POWER
1, PRO
- END MILLS
) O ®) 0 O ) 0 0 O O ) O o |
o} o) o} o o) o} o) o} O o) o} o) o}
) O ) O O o) O ) O O ) O )
© © © © © © © © ) © ©) © ©
© © ) ©) © © © ) ) © © © )
o) o ) o) o) o) o ) o) o) o) o o B
) o o © o ) o o © o ) o o
) ) &) ) o ) ) &) ) o ) ) o B
) ) ) ) o ) ) ) ) o ) ) o B
o) o) O ) O o) o) O ) O o) o) O
© © © © © © © © ) © © © o (@
O o) O ) O n
o ) o) ) o)
0 ) O o) O
O 0 o 0 0 O o) 0 o) 0 O 0 O
O o} 0 0 0 O o) 0 o) 0 O ) o)
O o 0 0 0 O o 0 0 0 O o O
O 0 0 0 o} O 0 0 0 o O 0 O
O o} O o} o} O ) O o) o) O ) O
O 0 0 0 0 O 0 0 0 0 O 0 O
|
H
0 o) O e o) O o) O e o) O o) O
O
© ) © © © © © © © © © ) © MI
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