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SOLID END MILL

! L1

90° 2 Flutes

Product Designation D1 L2 Catalog Nr.
E90 Z2 DO1.0{03) L03.0(038) LT 4000 01.0 03.0 M5003520

E90 Z2 D02.0(03) L06.0(038) LT 4000 02.0 03 038 06.0 M5003538

E90 Z2 D03.0(03) L09.0(038) LT 4000 03.0 03 038 09.0 M5003540

E90 Z2 D05.0(05) L16.0(050) LT 4000 05.0 05 050 16.0 M5003542

E90 Z2 D08.0(08) L20.0(063) LT 4000 08.0 08 063 20.0 M5003544

E9D Z2 D12.0(12) L26.0(075) LT 4000 12.0 12 075 26.0 M5003546
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Machining Conditions SOLID END MILL

[e]
E90°Z2@ 1-5
: profiling slotting fz2lmm/tooth] V, [m/min]
Material Group ET::I‘:"I?S Hardness
P ap ae ap 1.0 @20 @30 @40 ©50 min max
€35, Ckes, 125HB | 1.5x0 | 0.5%0 | 1.0x0 | 0.010 | 0.012 | 0.017 | 0.024 | 0.030 | 150 | 200
1020, 1045, 190HB | 1.5x0 | 0.5%0 | 1.0x0 | 0.010 | 0.012 | 0.017 | 0.024 | 0.030 | 140 | 190
1080, 28M6 550 1g | 1.5%0 | 0560 | 1.0x0 | 0.010 | 0.012 | 0017 | 0.02¢ | 0.030 | 120 | 160
426iMod, 180HB | 1.5%0 | 0.5x@ | 1.0x0 | 0.010 | 0.011 | 0.016 | 0.025 | 0.030 | 120 | 180
$t50, CK60, 230HB | 1.5x0 | 0.5%0 | 1.0x0 | 0.010 | 0.011 | 0.016 | 0.025 [ 0.030 | 90 | 130
41;‘36?30) 280HB | 1.5x0 | 05x0 [ 0.7x@ | 0.007 | 0.009 | 0.014 | 0.020 | 0.024 | 80 | 120

350HB | 1.5x0 | 0.5%0 | 0.7%0 | 0.007 | 0.009 | 0.014 | 0020 | 0024 | 60 | 0
22048 | 150 | 0.500 | 1000 | 0.009 | 0.010 | 0.015 | 0021 | 0026 | 70 | 130
H’jm-& 28048 | 1500 | 050 | 1.0 | 0.009 | 0.010 [ 0.015 | 0021 | 0026 | &5 | 110
s6.5.2 1zni10 | 320HB | 1500 | 05 | 06x | 0.007 | 0008 | 0011 [ 0016 | co20 | s0 | w0
35048 | 150 | 0.5 | 0.6x0 | 0.007 | 0.008 | 0.011 | 0016 | 0020 | s0 | e0

304, 316, X5CrNi18]  1B0HB | 1.5x@ | 0500 | 1.0x0 | 0.007 | 0.008 | 0.012 | 0.017 | 0.022 | 80 120

& Atk 9 24048 | 1.5 | 0500 | 1.0x0 | 0007 | 0.008 | 0012 [ 0007 [ o022 | 70 | 15
‘S Duplex X2CrNiNZ3-4, 200HB | 1.54@ | 0.5¢0 | 1.0x@ | 0.006 | 0.006 | 0.009 | 0.013 | 0.017 | &0 100
€ $31500 310H8 | 1.5 | 0500 | 1.0x0 | 0.006 | 0.006 | 0.000 | 0013 | 017 | 60 | @0
= Fonitic & 410,%6Cr17, | 200HB | 15 | 0.5 | 1.0x0 | 0.006 | 0.006 | 0.009 | 0.013 | 0017 | 50 | 90

Martensitic 17-4PH 430 | sonRc | 1500 | 0500 | 1.00@ | 0.006 | 0,006 | 0000 | 0013 |07 | 20 | s

G20, G640, 150HB | 1.5¢@ | 0.5¢@ | 1.0x0 | 0.012 | 0.014 | 0.020 | 0.029 | 0.036 | 140 | 200
EN-GJL-250, 200HB | 1.5:0 | 0560 | 1.0x0 | 0.012 | 0.014 | 0.020 | 0.029 | 0.036 | 150 190

Ny 250HB | 1500 | 0500 | 1.0x@ | 0.012 | 0.074 | 0.020 | 0.029 | 0.036 | 120 160
150HB | 1540 | 0.5d | 1.0x@ | 0.010 | 0.012 | 0.017 | 0.025 | 0.031 130 180

66640, 66670, e 1 2 | bl ool B bl o L ol .
0004 20048 | 150 | 050 | 1.000 | 0.010 [ 0012 | 0017 | 0025 | 0.031 | 110 | 150
250HB | 1.5¢0 | 0.5¢0 | 1.0x@ | 0.010 | 0.2 | 0.OMT7 | 0025 | 0.031 a0 130
incoloy 800 | 240HB | 1540 | 030 0007 | 0010 | 0014 | 0018 | 30 | s0

" nconel 700 | 250MB | 15x0 | 0.3 | 1.00 | 0006 | 0.007 | 0.010 | 0014 | 0018 | 25 | 45
Stellite 21 350 HB 1.5x@ | 0.3x@ | 1.0x@ | 0.006 | 0.007 | 0.010 | 0.014 | 0.018 20 50
TiAl6V4 - 1.5x0 | 0.5x0 | 1.0xd | 0.006 | 0.007 | 0.010 | 0.015 | 0.018 30 60
T40 - 1.5x0 | 0.5x@ | 1.0x@ | 0.006 | 0.007 | 0.010 | 0.015 | 0.018 40 70
X100CrMo13, 45 HRe 1.5%@ | 0.3x@ | 0.2x@ | 0.004 | 0.005 | 0.007 | 0.011 | 0.013 40 60
440C, 50HRc | 1.5x@ | 0.3x@ | 0.2x@ | 0.004 | 0.005 | 0.007 | 0.011 | 0.013 35 55
G-X260NiCra2 55HRc | 1.5x@ | 0.2x@ | 0.1x@ | 0.003 | 0.004 | 0.005 | 0.008 | 0.010 30 50
Ni-Hard 2 400HB | 1.5x@ | 0.2x@ | 0.1x@ | 0.003 | 0.004 | 0.005 | 0.008 | 0.010 35 55
G-X300CrMo15 55HRc | 1.5x@ | 0.2x@ | 0.1x@ | 0.003 | 0.004 | 0.005 | 0.008 | 0.010 30 50
AlSi12 130HB | 1.5x@ | 0.5x@ | 0.1x@ | 0.011 | 0.013 | 0.018 | 0.027 | 0.033 | 160 250
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SOLID END MILL Machining Conditions

E90° z2 ¥ 6, 8, 10, 12

Material profiling slotting fz2lmm/tooth] V, [m/min]
Material Group Exemples Hardness
P ap  ae ap 060 @80 010.0 £12.0 min  max
€35, Ckas, 125HB | 1.5x@ | 0.5x0 | 1.0x0 | 0.040 | 0.055 | 0.065 | 0.077 | 150 | 200
1020, 1045, 190HB | 1.5x@ | 0.5x0 | 1.0x0 | 0.040 | 0.055 | 0.065 | 0.077 | 140 | 190
1060, 28Mn6 250HB | 1.5x0 | 0.5x0 | 1.0x@ | 0.040 | 0.055 | 0.065 | 0.077 | 120 | 160
£20Mod, 180HB | 1.5x0 | 0.5x@ | 1.0x0 | 0.039 | 0.053 | 0.063 | 0.074 | 120 | 180
St50, CK60, 230HB | 1.5x0 | 0.5x@ | 1.0x0 | 0.039 | 0.053 | 0.063 | 0.074 | 90 | 130
4 13623540' 280HB | 1.5x0 | 0.5x@ | 0.7x0 | 0.032 | 0.043 | 0.052 | 0.062 | 80 | 120
T

350HB | 1.5%0 | 0.5x0 | 0.7x0 | 0.032 | 0.043 | 0.052 | 0.062| 60 | 90
22048 [ 1.5x0 | 050 | 1.000 | 0.033 | 0046 | 0.055 | 00se | 70 | 130
Hﬁﬁ:‘;“:él 280H8 | 1560 | 0.5 | 1.000 | 0.033 | 0.046 | 0.055 | 0064 | &5 | 110
S6.5.2 1219 | 320HB | 1.5¢0 | 0.5x0 | 0.60 | 0.025 | 0035 | 0.041 | 00a9| 60 | 00

350HE | 1.5x0 | 0.5x@ | 0.60@ | 0.025 | 0.035 | 0.041 | 0.049 | 50 B0

304, 316, XSCNI18] 1BOHB | 150 | 0.5x@ | 1.00 | 0.028 | 0.038 | 0,045 | 0.053 | 80 | 120

2 panBwe 9 240HB | 150 | 0.5%@ | 1.00 | 0,028 | 0.038 | 0,045 | 0053 | 70 | 115
2 Duplex 14| xeomness, | 200W8 | 5 | 050 | 10@ | 0021 | 0028|0035 | 0040 | 60 | 100
= 531500 J10HB | 1.50@ | 0.540 | 1.0x@ | 0.021 0035 | 0040 | 60 90
2 Feritic & 41046017, | 200HB | 1.5 | 050 | 1.0:0 | 0.021 0035 | 0040 | 50 | 90
Martensitic 17-4PH. 430 [ 4o HRc | 150 | 0.5 | 1.00 | 0.021 0035 | 0040 | 30 | 55

G620, GG, 150HB | 1.5%0 | 0.5x@ | 1.0¢0 | 0.047 | 0.064 | 0.076 | 0.089 | 140 200
EN-GJL-250, 200HB | 1.5x0 | 0.5x@ | 1.0«@ | 0.047 | 0.064 | 0.076 | 0.088 | 150 190

NooB 250HB | 1.560 | 0.5¢0 | 1.0¢0 | 0.047 | 0.064 | 0.076 | 0.089 | 120 | 160
150HB | 1.5 | 0.5%@ | 1.00 | 0.040 | 0.055 | 0.066 | 0077 | 130 | 180

66640, 66670,
500226 O ["200nB | 150 | 05@ | 1.0 | 0,040 | 0.05 | 0:066 | 0077 | 110 | 150

250HB | 1.5%0 | 0.5x@ | 1.0«@ | 0.040 | 0.055 | 0.066 | 0.077 | 90 130
Incoloy 800 240HB | 1.5¢0 | 0.3x@ | 1.0x@ | 0.023 | 0.031 | 0.037 | 0.044 | 30 50
Inconel 700 250HB | 1.5xD | 0.3xD | 1.0xp | 0.023 | 0.031 | 0.037 | 0.044 | 25 45

Stellite 21 350 HB 1.5x@ | 0.3x@ | 1.0x@ | 0.023 | 0.031 | 0.037 | 0.044 20 50
TiAlBV4 - 1.5x@ | 0.5x@ | 1.0x@ | 0.023 | 0.032 | 0.038 | 0.045 30 60
T40 - 1.5x0 | 0.5x@ | 1.0x@ | 0.023 | 0.032 | 0.038 | 0.045 40 70
X100CrMo13, 45 HRe 1.5x0 | 0.3x@ | 0.2x@ | 0.017 | 0.023 | 0.028 | 0.032 40 60
440C, 50 HRe 1.5x@ | 0.3x@ | 0.2x@ | 0.017 | 0.023 | 0.028 | 0.032 35 55
G-X26ONiCra2 55 HRe 1.5x@ | 0.2x@ | 0.1x@ | 0.013 | 0.017 | 0.021 | 0.024 30 50
Ni-Hard 2 400 HB 1.5x0 | 0.2x@ | 0.1x@ | 0.013 | 0.017 | 0.021 | 0.024 35 55
G-X300CrMo15 55 HRe 1.5x0 | 0.2x@ | 0.1x@ | 0.013 | 0.017 | 0.021 | 0.024 30 50
AlSi12 130 HB 1.5x@ | 0.5x@ | 0.1x@ | 0.042 | 0.058 | 0.069 | 0.081 160 250
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Machining Conditions SOLID END MILL

90° 3 Flutes

Product Designation Catalog Nr.
E90 Z3 D03.0(06) LO8.0(050) LT 4000 03.0 06 050 08.0 M5003548
E90 Z3 D04.0(06) L11.0(050) LT 4000 040 06 050 1.0 M5003549
E90 Z3 D05.0(06) L13.0(050) LT 4000 05.0 06 050 13.0 M5003550

[E90Z3D06.0(06) L16.0(050) LT4000 060 06 050 160 M5003551
E90 Z3 D0B.0(08) L20.0(060) LT 4000 08.0 08 060 20.0 M5003552

| E90 Z3 D10.0(10) L25.0(072) LT 4000 10.0 10 072 250  M5008553
E90 Z3 D12.0(12) L30.0(075) LT 4000 12.0 12 075 30.0 M5003554
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SOLID END MILL Machining Conditions

E90° Z3@J 3 -5
HEGT G‘r,‘?l:p ET::::;'S Hardness profiling slotting fz[mm/tooth] V, [m/min]
ap ae ap g3.0 040 5.0 min max
1 ¢35, Ckds, 125HB | 1.5x0 | 0.5x0 | 1.0x0 | 0.018 | 0.027 | 0.033 | 150 | 200
2 1020, 1045, 190HB | 1.5x0 | 0.5%x0 | 1.0x0 | 0.018 | 0.027 | 0.033 [ 140 | 190
3 1060,28Mn6 o501 | 1.5x0 | 0.5x0 | 1.0x0 | 0.018 | 0.027 | 0.033 | 120 | 160
6 420Mod, 180HB | 1.5x0 | 0.5x0 | 1.0x0 | 0.017 | 0.025 | 0.031 [ 120 | 180
46 St50, CK60, 230HB | 1.5x0 | 0.5x0 | 1.0x0 | 0.017 | 0.025 | 0031 [ 90 | 130
5,7 4140, 4340, 280HB | 1.5x0 | 0.5x@ | 0.7x@ | 0.015 | 0.021 | 0.026 | 80 120
8 100cr 350HB | 1.5x0 | 0.5x0 | 0.7x0 | 0.015 | 0.021 | 0.026 [ 60 90
10 22018 | 1.5x0 | 0.5x0 | 1.0x0 | 0.015 [ 0021 | 0026 | 70 | 130
10 | o ezos 208 | 150|050 100005 00| oms] 65 | 10

11 | sg52 12n19 | 320HB | 1.5x0 | 0.5x0 | 0.6x0 | 0.011 | 0.016 | 0.020 | 60 a0

1 350H8 | 1.5x0 | 0.5x@ | 0.6x0 | 0011 | 0.016 | 0020 | 50 a0
14 304, 316, 180H8 | 150 | 0.5x@ | 1.0x0 | 0012 | 0.017 | 0022 | B0 | 120
3 14 XoCAug-a 240H8 | 1.5%0 | 0.5%@ | 1.0x0 | 0.012 | 0.017 | 0022 | 70 | 115
‘; 14 X2crNiNz3-4, | 290HB | 150 | 0.5%0 | 1.0x0 | 0009 | 0.013 | 0017 [ e0 | 100
= 14 §31500 310HB | 1540 | 0.5%@ | 1.0x0 | 0.009 | 03 | 0.017 | 60 a0
= 12 410.X6Cr17, | 200HB | 1.5%0 0013 | 0016 | 50 | 90
T3 | 1TAPHA30 | 4zupc | 15x0 0013 | 0016 | 30 | 55
15 6620, GGAO, 150HB | 1.5x0 | 0.5%@ | 1.0x0 | 0.020 | 0.029 | 0.036 | 140 | 200
15 EN-GJL-250, 200H8 | 1.5%0 | 0.5%@ | 1.0x0 | 0.020 | 0.020 | 003 [ 150 | 190
16 No30B 250HB | 1.5%0 | 0.5%0 | 1.0x0 | 0.020 | 0.020 | 0.036 | 120 | 160
17,19 150H8 | 1.5x0 | 0.5%@ | 1.0x0 | 0.017 | 0.025 | 0031 | 130 | 180
17,19 Gcm;iuggsm‘ 200H8 | 1.5%0 | 0.5%@ | 1.0x0 | 0.017 | 0.025 | 0031 | 110 | 150
18,20 250H8 | 1.5x0 | 0.5%@ | 1.0x0 | 0.017 | 0025 | 0031 | @0 | 130

3132 | Incoloy 800 240H8 | 1.5%0 | 0.3x@ | 1.0x0 | 0.010 | 0014 | ome | 30 50

33 Inconel 700 250HB | 1.5%0 | 0.3x0 | 1.0xp | 0.010 | 0.014 | o018 | 25 45

34 Stellite 21 350HB | 1.5x0 | 0.2x0 | 1.0x0 | 0.010 | 0.014 | 0018 | 20 50

36 TIAIGV4 - 150 | 0.5x@ | 1.0x0 [ 0.007 | 0.011 | 0.013 | 30 60

37 T40 - 1.5x0 | 0.5x0 | 1.0x0 | 0.007 | 0.011 | 0013 | 40 70

38 X100CrMo13, 45HRc | 1.5%0 | 0.3x@ | 0.2x@ | 0.006 | 0.009 | 0.012 | 40 60

38 440€, 50HRc | 1.5%0 | 0.3x@ | 0.2x@ | 0.006 | 0.009 | 0.012 | 35 55

3g | GX2BONICra2 T orine | 1.5x0 | 0.2x0 | 0.1x@ | 0.006 | 0.008 | 0.010 | 30 | 50

40 Ni-Hard 2 400HB | 1.5x0 | 0.2x0 | 0.1x@ | 0.006 | 0.008 | 0.010 [ 35 55

41 G6-X300CrMo15 | 55HRc | 1.5x0 | 0.2x@ | 0.1x@ | 0.006 | 0.008 | 0.010 [ 30 50
25 AISi12 130HB | 1.5x0 | 0.5x0]1.0x0| 0.018 | 0.027 | 0.033 | 160 | 250
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Machining Conditions SOLID END MILL

E90° Z3 U 6, 8, 10, 12

o . G‘rl‘?l:p ET:::;:L Hardness profiling slotting fzlmm/tooth] V, [m/min]
ap ae ap g6.0 ©08.0 @100 0120 min max
1 C35, Ckds, 125HB | 1.5%0 | 0.5x0 0.069 | 0.081 | 150 | 200
1 2 1020, 1045, 190HB | 1.5%0 | 0.5x0 0.069 | 0.081 [ 140 | 190
3 1060, 28Mn6 250 HB | 1.5x0 | 0.5%0 0.069 | 0.081 [ 120 | 160
6 p— 180HB | 1.5x0 | 0.5%0 0.065 | 0.076 | 120 | 180
) 4,6 St50, Ck60, 230HB | 1.5x@ | 0.5x@ 0.065 | 0.076 90 130
57 4140, 4340, 280HB | 1.5x@ | 0.5x@ 0.055 | 0065 | 8 | 120
8 10066 350HB | 1.5x0 | 0.5x0 0.055 | 0.065| 60 | 90
10 220HB | 1.5x0 | 0.5¢0 0.055 | 0.064 | 70 130
s L1° H’:‘;EI":M':‘;I“E&I 280HB | 1.5¢0 | 0.5:0 00s5 | 0064 | 65 | 110
1 | sg.5.2 12n1a | 320HB | 1.5x0 | 0500 0041 | 0049 | 60 | 90
1 350 HB | 1.5¢@ | 0.5¢0 0041 | 0049 | s0 | 80
14 304, 316, 180HB | 1.5¢0 | 0.5%0 0045 | 0053 | 80 | 120
'§ ! 14 X5Crhine-9 240H8 | 1540 | 0.5:0 0045 | 0053 | 70 | 115
'; y 14 | xocrinzs-s, | 200HB | 1.5%0 | 0.5x0 0035 | 0040 | 60 | 100
= 14 $31500 310HB | 1540 | 0.5:0 0035 | 0040 [ 60 | @0
@ g |12 | #w0.xcn7, | 200HE | 1.5:8 | 050 0003 ) 0036 ] S0 | 80
13 17-4 PH, 430 42HRe | 1.5¢0 | 0.5¢0 0.033 | 0.039 55
15 6620, 6640, | '50HB | 15x0 | 0.5x0 0076 | 0.089 | 140 | 200
7 15 EN-GIL-250, | 200HB | 1.5%0 | 0.500 0076 | 0.089 | 150 | 190
16 Hodop 250HB | 1.500 | 0.5¢0 0076 | 0.089 | 120 | 160
17,19 150H8 | 1.560 | 0.500 0.066 | 0077 | 130 | 180
8 |17.19 | GGG;%D?;G?“' 200HB | 1.5x0 | 0.5@ 0,066 | 0077 | 110 | 150
18,20 250HB | 1540 | 0.5:0 0.066 | 0077 | 20 | 130
3132 | Incoloy 80D 240H8 | 1.5¢0 | 0.3%0 0037 | 0044 [ 30 | s0
9 33 Inconel 700 250HB | 1.5%D | 0.3x0 0037 | 0044 | 25 | 45
34 Stellite 21 350HB | 1.5x0 | 0.2x0 0037 | 0044 [ 20 | 50
o L% TiAl6V4 - 1.5x0 | 0.5x0 0028 | 0032 [ 30 | 60
37 T40 - 1.5%0 | 0.5%0 0028 | 0032 | 40 | 70
38 X100CMo13, | 45HRc | 150 | 0.3x0 0024 | 0028 [ 40 | 60
38 440, 50HRc | 1.5%0 | 0.3x0 0024 | 0028 | 35 | 55
11 33 | OXBONICr42 [osupe | 15 | 0.2x0 0021 | 0024 [ 30 | 50
40 Ni-Hard 2 400HB | 1.50 | 0.2x0 0021 | 0024 35 | 55
41 | GX300CrMo15 | 55HRc | 1.5x0 | 0.2x@ 0021 | 0024 30 | 50
12 | 25 Alsi12 130HB | 1.5x0 [05x0|1.0x0| 0.042 | 0.058 | 0.069 | 0.081 | 160 | 250
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SOLID END MILL

38> 4§§

variable

41

unequal

90° 4 Flutes
Product Designation Catalog Nr
E90 Z4 DO1 0(04) LDS 0(050) LT 4000 ? M5006568

E90 Z4 D02.0(04) LOE. 0(050) LT 4000 M5003570
E90 Z4 DO3. 0(06) Los. 0(050) LT 4000 M5003572

E90 Z4 DO5. 0(06) L1 3 0(050) LT 4000 M50035?4
E90 Z4 D08.0(08) L20. 0(060) LT 4000 M5003576
E90 24 D 12, 0( 1 2) L26. 0(0?5) LT 4000 MSDOGS?S
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Machining Conditions SOLID END MILL

E90° 743 -5
G TLF G",l?':p ET::::;IS Handness profiling slotting fz2lmm/tooth] V, [m/min]
ap ae ap g3.0 9040 05.0 min max
1 €35, Ckas, 125HB | 1.5x0 | 0.5x0 | 1.0x0 | 0.017 | 0.024 | 0.030 | 150 | 200
1 2 1020, 1045, 190HB | 1.5x0 | 0.5x0 | 1.0x0 | 0.017 | 0.024 | 0.030 | 140 | 190
3 1060,28Mn6 o504 | 1.5x0 | 0.5x0 | 1.0x0 | 0.017 | 0.024 | 0.030 | 120 | 160
6 i 180HB | 1.5x0 | 0.5%@ | 1.0x0 | 0.016 | 0.025 | 0.030 | 120 | 180
) 46 St50, CK6O, 230HB | 1.5x0 | 05%0 | 1.0x0 | 0.016 | 0.025 | 0.030 | 90 | 130
57 4140, 4340, 280HB | 1.5x0 | 0.5x@ | 0.7x0 | 0.014 | 0.020 | 0024 | 80 | 120
8 100Cré 350HB | 1.5x0 | 0.5%0 | 0.7x0 | 0.014 | 0.020 | 0.024 [ 60 | 90
10 220H8 | 1.5%@ | 0540 | 1.0x0 | 0.015 | 0021 | 0026 | 70 | 130
10 |  X40CrMovs, 280HB | 1.5%0 | 0.5x0 | 1.0¢0 | 0.015 | 0021 | 0.026 | 65 | 110
3 H13, M42, D3,
11 | gg.5.2 12ni10 | 32048 | 1560 | 0.5:0 | 0.6x0 | 0.011 | 0,016 | 0020 | 60 | 90
1 asoHe | 1.5x@ | 050 | 06xe | 0011 | 0016 | 0oz0| s0 | a0
14 304, 316, 180HB | 1.5%@ | 0540 | 1.000 | 0072 | 017 | 0022 | B0 | 120
F Aeseni ! 14 XgGmina-g 240H8 | 1.5%@ | 0540 | 1.0x0 | 0.012 | 0017 | 0022 | 70 | 115
E Duplex 5 14 | xacrlinea-a, | 290HB | 1.5x0 | 05x0 | 1.0¢@ | 0008 | 0013 [ 0017 | B0 | 100
= 14 531500 310HB | 1.5%@ | 0.5%0 | 1.000 | 0.009 | 0.013 | 0.017 | 60 90
5 Foritica s |12 | a0xecr7, | 2008 | 150 [05x0 | 1.0 | 0009 [ 0013 | 0017 | 50 | %0
Martensitic 13 17-4 PH, 430 a2HRc | 1.5%0 | 0.5x0 | 1.0x0 | 0.009 | 0013 [ 0017 | a0 | ss
15 6620, G40, 150H8 | 1540 | 05x0 | 1.0x0 | 0.020 | 0.020 | 0036 | 140 | 200
7 15 EN-GJL-250, 200H8 | 15%0 | 050 | 1.000 | 0.020 | 0020 | 0036 | 150 | 190
16 g 250H8 | 1.5¢@ | 0540 | 1.0¢0 | 0.020 | 0.029 | 0036 | 120 | 180
17,18 150HB | 1.5%@ | 05@ | 1.000 | 0.017 | 0025 | 0.031 | 130 | 180
8 [1719 Geaasuobggﬁm. 20008 | 15%@ | 050 | 1.000 | 0017 | 0025 | 0031 | 110 | 150
18,20 250HB | 1.5%@ | 0540 | 1000 | 0.017 | 0025 | 0031 | 90 | 130
31,32 | Incoloy 800 240HB | 1.5%@ | 030 | 1.000 | 0010 | 0014 |0ova | 30 | s0
9 33 Inconel 700 25018 | 1.5%@ | 0.3x0 | 1.0x0 [ 0.010 | 0.014 | 0018 | 25 | 45
34 Stellte 21 350HB | 1.5%0 | 0.3x0 | 1.0x0 | 0.010 [ 0.014 | 0018 | 20 | 50
o L% TiAIGV4 - 1.5x0 | 0.5x0 | 1.0x0 | 0.010 | 0.015 | 0.018 | 30 | 60
37 T40 - 1.5x0 | 0.5x0 | 1.0x0 | 0.010 | 0015 | 0018 | 40 | 70
38 X100CrMot3, | 46HRe | 15x0 | 0.3x0 | 02x@ | 0.007 | 0011 | 0013 | 40 | 60
38 440C, 50HRc | 1.5x0 | 0.3x@ | 0.2x0 | 0.007 | 0.011 | 0013 | 35 | 55
11 3g | GX26ONICré2  oiire | 1.5x0 | 0.2x0 | 0.1x0 | 0.005 | 0.008 | 0.010 | 30 | 50
40 Ni-Hard 2 400HB | 1.5x0 | 0.2x0 | 0.1x0 | 0.005 | 0.008 | 0.010 | 35 | 55
41 | G-X300CrMo15 | 55HRc | 1.5x@ | 0.2x@ | 0.1x@ | 0.005 | 0.008 | 0.010 | 30 | 50
12 | 25 AlSi12 130HB | 1.5x0 | 0.5%@ | 1.0x0 | 0.018 | 0.027 | 0.033 | 160 | 250
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SOLID END MILL Machining Conditions

E90° z4 J 6, 8, 10, 12

Material profiling slotting fzImm/tooth] V, [m/min]
Material Group Exemples Hardness

ap ae ap @6.0 @80 ©£10.0 @12.0 min max

€35, G4, 125HB | 1.5%@ | 0.5x@ | 1.0x0 | 0.040 | 0.055 | 0.065 | 0.077 | 150 | 200

1020, 1045, 190HB | 1.5%@ | 0.5x@ | 1.0x0 | 0.040 | 0.055 | 0.065 | 0.077 | 140 | 190

1060, 28Mn6 550 4g | 1.5%0 | 0.5x0 | 1.0x0 | 0.040 | 0.055 | 0.065 | 0.077 | 120 | 160

42CrMod, 180HB | 1.5x0 | 0.5x0 | 1.0x0 | 0.039 | 0.053 | 0.063 | 0.074 | 120 | 180

$t50, CK6O, 230HB | 1.5x0 | 0.5x0 | 1.0x0 | 0.039 | 0.053 | 0.063 | 0.074 | 90 | 130

41?3(’,3320‘ 280HB | 1.5x0 | 0.5x0 | 0.7x@ | 0.032 | 0.043 | 0.052 | 0062 | 80 | 120

It

350HB | 1.5x@ | 0.5x@ | 0.7x@ | 0.032 | 0.043 | 0.052 | 0.062 60 90
Z20HE | 1.5x0 | 0.5x@ | 1.0x@ | 0.033 | 0.046 | 0.055 | 0.064 70 130

H":am 28048 | 1.5 | 0.5 | 1.000 | 0,033 | 0.046 | 0.055 | 0064 | 65 | 110
$6-52,12Ni19 | 320HB [ 1560 | 0.5 | 0.6x@ | 0,025 | 0.035 | 0.041 | 0049 | 60 | 90

350HB | 1.5x0 | 0.5¢@ | 0.6x@ | 0.025 | 0.035 | 0.041 | 0.049 50 80
304, 316, 180HB | 1.5x@ | 0.5« | 1.00@ | 0.028 | 0.038 | 0.045 | 0.053 | &0 120

'g XSCrhiit8-9 240HB | 1.5¢0 | 0.5%0 | 1.0%0 | 0.026 | 0.038 | 0.045 | 0.053 | 70 | 115
‘; N2CNNZ3-4, | 290HB | 1560 | 0.5%0 | 1.040 | 0.021 | 0.020 | 0035 | 0.040 | 60 | 100
= $31500 31048 | 1500 | 0.5%0 | 1.000 | 0.021 | 0,029 | 0035 | 0040 | e0 | 90

410,X6Cr17, | 200HB | 1.5%0 | 0.5¢0 | 1.0x0 | 0.021 | 0.029 | 0.035 | 0040 [ 50 | 90
17-4 PH, 430 42HRc | 1.5%0 | 0.5%0 | 1.0x0 | 0.021 | 0029 | 0035 0040 | 30 | 55
6620, GG40, 150HB | 1560 | 0.5x0 | 1.000 | 0.047 | 0.084 | 0.076 | 0.089 | 140 | 200
EN-GJL-250, 200H8 | 1.5¢@ | 0.5%0 | 1.040 | 0.047 | 0.064 | 0,076 | 0.089 | 150 | 190

plasis 250HB | 1500 | 0.5 | 1.00@ | 0.047 | 0.064 | 0.076 | 0.089 | 120 160
150HB | 1.5x0 | 0.5x0 | 1.0x@ | 0.040 | 0.055 | 0.066 | 0.077 | 130 180

GGEA0, GEGTO,
50005 200HB | 1.5x0 | 0.5x0 | 1.0x@ | 0.040 | 0.055 | 0,066 | 0.077 | 110 150

250HB | 1.5x0 | 0.5x0 | 1.0x@ | 0.040 | 0.055 | 0.066 | 0.077 | 90 130
Incoloy 800 240HB | 1.5x@ | 0.3x@ | 1.0x@ | 0.023 | 0.031 | 0.037 | 0.044 | 30 50
Inconel 700 250HB | 1.5x0 | 0.3x® | 1.0xD | 0.023 | 0.031 | 0.037 | 0.044 | 25 45

Stellite 21 350HB | 150 | 0.3x0 | 1.0x0 | 0023 | 0.031 | 0037 | 0044 | 20 | 50
TIAIBV4 — | 15x0 | 0.5x0 | 1.0x0 | 0.023 | 0.032 | 0.038 | 0045 | 30 | 60
T40 - |15x0 | osx0 | 100 | 0023 | 0.032 | 0038 | 0045 | 40 | 70
X100CrMo13, 45 HRc 1.5x@ | 0.3x@ | 0.2x@ | 0.017 | 0.023 | 0.028 | 0.032 40 60
a40c, S0HRC | 1.5x0 | 0.3x0 | 0.2x0 | 0.017 | 0023 | 0028 | 0032 | 35 | 55
G-X260NICra2 ™ supe | 15x0 | 0.2x@ | 0.1x@ | 0.013 | 0.017 | 0.021 | 0024 | 30 | 50
Ni-Hard 2 400HB | 1540 | 0.2x0 | 0.1x@ | 0.013 | 0.017 | 0.021 | 0.024 | 35 | 55
6-X300CrMol5 | 55HRc | 15x0 | 0.2x0 | 0.1x@ | 0.013 | 0.017 | 0.021 | 0.024 | 30 | 50
AISi12 130 HB 1.5x@ | 0.5x@ | 1.0x@ | 0.042 | 0.058 | 0.069 | 0.081 160 250
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SOLID END MILL

___---—_—_'

! 2
I R] unequal

o 5
D

90° 2 Flutes Long

Product Designation Catalog Nr.
E90 Z4 D03.0(06) L12.0(050) LT 4000 03.0 06 050 12.0 M5003559
E90 Z4 D04.0(06) L16.0(055) LT 4000 04.0 06 055 16.0 M5003560
E90 Z4 D05.0(06) LZD.UII[UGD) LT 4000 05.0 06 060 20.0 M5003561

'E90 Z4 D06.0(06) L24.0(065) LT 4000 06.0 06 065 240 M5003562

E90 Z4 D08.0(08) L32.0(020) LT 4000 08.0 08 090 32.0 M5003563
E 0.0(10) 1_40 0(100) LT 4000 10.0 10 100 40.0 M5003564

EQD 74 D12.0(12) L48.0(110) LT 4000 12.0 12 110 48.0 M5003565
'E90 Z4 D16.0(16) L64.0(160) LT 4000 16.0 16 160 64.0 M5003566
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SOLID END MILL Machining Conditions

E9Q0°Z4L QD 1-5

Material profiling slotting fzZlmm/tooth] V, [m/min]
Material Group Exemples Hardness

P ap ae ap @10 @20 @3.0 04.0 05.0 min max
€35, CKd5, 125HB | 3.0x0 |0.25x@ | 1.0x0 | 0.010 | 0.011 | 0.016 | 0.023 | 0.020 | 150 | 200
1020, 1045, 190HB | 3.0x0 |0.25x@ | 1.0x0 | 0.010 | 0.011 | 0.016 | 0.023 | 0.020 | 140 | 190
1060, 28Mn6 o0 vg | 3.0x0 | 0.25x0 | 1.0x0 | 0.010 | 0.011 | 0.016 | 0.023 | 0020 | 120 | 160
226od 180HB | 3.0x0 | 0.25x0| 1.0x0 | 0.008 | 0.010 | 0.014 | 0.020 | 0.025 | 120 | 180
S150, Ck6O, 230HB | 3.0x0 | 0.25x0| 1.0x0 | 0.008 | 0.010 | 0.014 | 0.020 | 0.025 | 90 | 130
41;‘362%‘0’ 280HB | 3.0x0 | 0.25x0| 0.7x@ | 0.007 | 0.008 | 0.011 | 0.016 | 0.020 | 80 | 120

I

350HB | 3.0x@ | 0.25x@ | 0.7x@ | 0.007 | 0.008 | 0.011 | 0.016 | 0.020 60 90

220HB | 3.0x@ |0.25@ | 0.7x0 | 0.007 | 0.008 | 0.011 | 0.016 | 0.020 | 70 130

X40CrMaVs, 280H8 | 3.0x0 |0.25%0 | 0.7%0 | 0.007 | 0. 0011 | 0076 | 0020 | 85 | 110
H13, Md2, 03, %, 2.| 02901 070, ] 0007, |, 0.008

$6-5.2 12419 | 320HB | 30x@ |0.250 | 0.5%0 | 0.005 | 0.006 | 0.008 | D.011 | 0014 [ B0 | 80

350HB | 3.0x@ |0.25@ | 0.508 | 0.005 | 0.006 | 0.008 | 0.011 | 0.014 | 50 &0

304, 316, 180HE | 3.0x@ |0.25¢0 | 1.0¢8 | 0.006 | 0.007 | 0.010 | 0.015 | 0.019 | &0 120

X5CrNiIng-9 240H8 | 3.0x@ |0.25%0 | 1.0x0 | 0.005 | 0.007 | 0.010 | 005 [ 0019 | 70 | 115

X2CrNiN23-4, 250HB | 3.0x@ |0.25x0 | 1.0¢0 | 0.005 | 0.006 | 0.008 | 0.011 | 0.014 | &0 100

2
F
2

31500 310H8 | 3000 |0.25x@ | 1.060 | 0,005 | 0.006 | 0.008 | 0011 [oo1a | 60 | @0
410, X6Cr17, 200HB | 3.0x@ |0.25x@ | 1.0.0 | 0.005 | 0.005 | 0.008 | 0.011 | 0.014 | 50

17-4PH 430 | gpppc | 3.0v@ |0.250 | 1.000 | 0.005 | 0.005 | 0008 | 0011 [ 0014 ]| 30 | 55

G620, GG40, 150HB | 3000 | 0.250@ | 1.000 | 0.009 | 0017 | 0.5 | 0.022 | 0.027 | 140 200

EN-GJL-250, 200HB | 3.0x@ |0.25%0 | 1.0¢0 | 0.009 | 0.011 | 0.015 | 0.022 | 0.027 | 150 180

toa® 250HB | 3.0x@ |0.25%0 | 1.0¢0 | 0.009 | 0.011 | 0.015 | 0.022 | 0.027 | 120 160
150HB | 3.0x@ | 0.25¢@ | 1.0x0 | 0.009 | 0.010 | 0.M4 | 0.021 | 0.026 | 130 180

GGEAD, GGET0,
50005 200HB | 3.0x@ |0.25%0 | 1.0¢0 | 0.009 | 0.010 | 0.014 | 0.021 | 0.026 | 110 150

Z50HE | 3.0x@ |0.25x0 | 1.0¢B | 0.009 | 0.010 | 0.004 | 0021 | 0.026 | 90 130

Incoloy 600 240HB | 3.0x@ |0.10xB | 1.000 | 0.004 | 0.004 | 0.006 | 0.009 | 0.011 30 50

Inconel 700 250HB | 3.0x@ | 0.10x@ | 1.0xB | 0.004 | 0.004 | 0.006 | 0.009 | 0.011 | 25 45

Stellite 21 350HB | 3.0x@ |0.10x@ | 1.0x@ | 0.004 | 0.004 | 0.006 | 0.009 | 0.011 20 50
TiAIBV4 - 3.0x0 | 0.25x@ | 1.0x@ | 0.004 | 0.004 | 0.006 | 0.009 | 0.011 30 60
T40 - 3.0x0 | 0.25x@ | 1.0x@ | 0.004 | 0.004 | 0.006 | 0.009 | 0.011 40 70
X100CrMo13, 45 HRe 3.0x@ | 0.10x@ | 0.1x@ | 0.003 | 0.004 | 0.006 | 0.008 | 0.010 40 60
440C, 50HRc | 3.0x@ |0.10x@ | 0.1x@ | 0.003 | 0.004 | 0.006 | 0.008 | 0.010 35 55
G-X260NiCr42
55HRc | 3.0x@ | 0.10x@ | 0.1x@ | 0.003 | 0.003 | 0.005 | 0.007 | 0.009 30 50
Ni-Hard 2 400HB | 3.0xd | 0.10x@ | 0.1x@ | 0.003 | 0.003 | 0.005 | 0.007 | 0.009 35 55
G-X300CrMo15 55 HRc 3.0x@ | 0.10x@ | 0.1x@ | 0.003 | 0.003 | 0.005 | 0.007 | 0.009 30 50
AlSi12 130HB | 3.0x@ | 0.25x@| 1.0x | 0.010 | 0.011 | 0.016 | 0.023 | 0.029 | 160 250
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Machining Conditions SOLID END MILL

E90° Zz4L @6, 8, 10, 12

A . G‘::I:p ET::::;L Handness profiling slotting fzZlmm/tooth] V, [m/min]
ap ae ap @6.0 ©8.0 010.0 @12.0 min max

1 €35, Ckds, 125HB | 3.0x0 | 0.25x@ | 1.0x0 | 0.036 | 0.050 | 0.059 | 0.070 | 150 | 200

1 2 1020, 1045, 190HB | 3.0x0 |0.25x@ | 1.0x0 | 0.036 | 0.050 | 0.059 | 0.070 [ 140 | 190

3 1060, 28Mn6 250HB | 3.0x0 |0.25x0 | 1.0x@ | 0.036 | 0.050 | 0.059 | 0.070 [ 120 | 160

6 4200, 180HB | 3.0x |0.25x0| 1.0x0 [ 0.032 | 0.044 | 0.053 | 0.062 [ 120 | 180

) 46 St50, CK60, 230HB | 3.0x0 | 0.25x0| 1.0x0 | 0.032 | 0.044 | 0.053 | 0.062 | 90 | 130

57 4140, 4340, 280HB | 3.0x0 | 0.25x0 | 0.7x@ | 0.026 | 0.035 | 0.042 | 0.049 | 80 | 120

8 1o0cre 350HB | 3.0x0 | 0.25x0| 0.7x0 | 0.026 | 0.035 | 0.042 | 0.049| 60 | 90

10 220 HB | 3.0x0 | 0.250 | 0.7x0 | 0.026 | 0.035 | 0.042 | 0.049 [ 70 | 130

10 | X40CMOVS " oenup | 3000 | 0.25¢0 | 0.7x0 | 0.026 | 0.035 | 0.042 | 0049 | 65 | 110

* 1 :;.i'.:‘,zﬁlﬁé 32048 | 3.0¢@ |0.2500 | 0.5%0 | 0.018 | 0.025 | 0.030 | 0.035 | 60 | 90

1 350H8 | 3.00@ |0.25¢0 | 0.5%0 | 0.018 | 0.025 | 0.030 | 0.035 | 50 | 80

i 14 304, 316, 180HB | 3.0x@ |0.2500 | 1.000 | 0.024 | 0.032 | 0.039 | 0045 | 80 | 120

Austanitic 14 X5CrNi18-9 24048 | 3.000 | 0.25:0 | 1.000 | 0.024 | 0032 | 0039 |00as | 70 | 115
14 X2CININ23-4, 290HB | 3.0x0 | 0.25%0 | 1.000 | 0.018 | 0.025 | 0080 | 0035 | 80 | 100

Duplex 5 *

14 $31500 310HB | 3.0¢0 |0.25%0 | 1.0¢0 | 0.018 | 0.025 | 0.030 | 0035 | &0 | 90

Ferritic & - 12 410,X6Cr17, | 200HB | 3.0x0 | 0.25x0 | 1.060 | 0.017 | 0.024 | 0.020 | 0,033 [ 50 | 90
Martensitic 13 17-4 PH, 430 42HRc | 3.0x@ | 0.25x0 | 1.0x@ | 0.017 | 0.024 | 0.029 | 0.033 | 30 55
15 6620, GG40, 15048 | 3.0¢@ |0.2500 | 1.000 | 0.035 | 0.047 | 0.056 | 0.066 | 140 | 200

7 15 EN-6JL-250, 200HB | 3.0¢0 | 0.25%0 | 1.000 | 0.035 | 0.047 | 0.056 | 0.066 | 150 | 190

16 Ho308 250HB | 3.0¢0 | 0.25%0 | 1.0x0 | 0.035 | 0.047 | 0.056 | 0.066 | 120 | 160

17,19 150H8 | 3.0¢0 | 0.25x | 1.040 | 0.033 | 0,045 | 0.053 | 0063 [ 130 | 180

8 | 1719 Gsms%.otggsm. 200HB | 3.0¢0 | 0.25¢0 | 1.000 | 0.033 | 0.045 | 0.053 | 0.063 | 110 | 150

18,20 250HB | 3.0¢0 | 0.25%0 | 1.0x0 | 0.033 | 0.045 | 0.053 | 0.063 | 80 | 130

31,32 | Incoloy 800 240H8 | 3.000 | 0.10x0 | 1.000 | 0.015 | 0.020 | 0024 | 0028 [ 30 | s0

9 | 33 | nconei700 | 250WB | 3.0xD |0.10xD | 1.0x@ | 0.015 | 0.020 | 0.024 | 0028 | 25 | 45

34 Stellite 21 350HB [ 3.0x0 |0.10x0 [ 1.0x0 | 0.015 | 0.020 | 0.024 | 0.028 | 20 | 50

10 36 TIAIBV4 - 3.0x0 | 0.25x0 [ 1.0x0 | 0.015 | 0.020 | 0.024 | 0.028 | 30 | 60

37 T40 - 3.0x0 [0.25x0 | 1.0x0 | 0.015 | 0.020 | 0.024 | 0.028 | 40 | 70

38 X100CrMot3, | 45HRc | 3.0x@ [0.10x| 0.1x@ [ 0.013 | 0.017 | 0.021 | 0.024 [ 40 | 60

38 440c, 50HRc | 3.0x0 | 0.10x@ | 0.1x@ | 0.013 | 0.017 | 0.021 | 0024 | 35 | 55

1 38 G-X260NiCr42 ™5 ipe | 3.0x0 | 0.10x@ | 0.1x0 | 0.011 | 0.015 | 0.018 | 0.021 | 30 | 50

40 Ni-Hard 2 400HB | 3.0 |0.10x0 | 0.1x | 0.011 | 0015 | 0.018 | 0.021 | 35 | 55

41 | G-X300CrMo15 | 55HRc | 3.0x0 |0.10x@ | 0.1x0 | 0.011 | 0.015 | 0018 | 0.021 [ 30 | 50

12 25 AISi12 130HB | 3.0x0 |0.25x0| 1.0x0 [ 0.036 | 0.050 | 0.059 | 0.070 [ 160 | 250
000 "AKUTIK", Pd., 1. Mockea. 367
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SOLID END MILL

N a\
S 1=5‘m1 %

<, . u

90° 3 Flutes, Rougher

Product Designation Catalog Nr.

ERO Z3 D04.0(06) L11.0(057) LT 4000 04.0 06 057 11.0 M5003607

90° 4 Flutes, Rougher

ct Designation ) 2 Catalog Nr.

ERO Z4 D05.0(06) L13.0(057) LT 4000 05.0 06 057 13.0 M5003608

ERO Z4 D06.0(06) L13.0(057) LT 4000 06.0 06 057 13.0 M5003609

ERO Z4 D08.0(08) L19.0(063) LT 4000 08.0 08 063 19.0 M5003610

ERO 74 D10.0(10) L22.0(072) LT 4000 10.0 10 072 22.0 M5003611

ERO 74 D12.0(12) L26.0(083) LT 4000 12.0 12 083 26.0 M5003612
368 000 "AKUTIK", Pd., 1. Mockea.
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Machining Conditions

SOLID END MILL

EROZ4 0 4,5,6

THE AT P G‘,’Eulp ET::::;IS Hardness profiling slotting fzlmm/tooth] V, [m/min]
ap ae ap g4.0 @5.0 06.0 min max
1 €35, Ckds, 1.5%0 | 0.5x@ | 1.0x0 | 0.024 | 0.030 | 0.040 | 150 | 200
1 2 1020, 1045, 1.5%0 | 0.5x0 | 1.0x0 [ 0.024 | 0.030 | 0.040 | 140 | 190
3 1060, 28Mn6 1.5%0 | 0.5x0 | 1.0x0 | 0.024 | 0.030 | 0.040 | 120 | 160
6 — 1.5%0 | 0.5x0 | 1.0x0 | 0.025 | 0.030 | 0.039 [ 120 | 180
. 46 St50, Ck60, 1.5%0 | 0.5x@ | 1.0x0 | 0.025 | 0.030 | 0.039 [ 90 | 130
57 4140, 4340, 1.5%0 | 0.5x@ | 0.7x@ | 0.020 | 0.024 | 0032 | 80 | 120
8 10066 1.5x0 | 0.5x0 | 0.7x0 | 0.020 | 0.024 | 0.032| 60 90
10 1.5x0 | 0.5%@ | 1.0x0 | 0021 | 0.026 | 0033 | 70 | 130
. 10 Hﬁ?i!ﬁvgé. 1.5x0 | 0.5%@ | 1.0¢0 | 0.021 | 0.026 | 0033 | 85 | 110
1| sg52 12ni19 15%0 | 0.5%0 | 06x0 | 0.016 | 0.020 | 0025 | 60 | 90
11 150 | 0.5¢@ | 0.6x@ | 0.016 | 0.020 | 0025 | s0 | 80
14 304, 316, 1.5 | 05¢@ | 1000 | 0017 | 0022 | 0028 | 80 | 120
'g Aastanitic 4 14 XSCrNI18-9 1548 | 0.5¢0 | 1.0%0 | 0.017 | 0.022 | 0.028 | 7O 115
* 14 X2CrNiN23-4 1500 | 0.5%@ | 1.0x0 | 0.013 | 0.017 | 0021 | 60 | 100
g iple 3 14 S31500 1.5 | 0560 | 1.0¢@ | 0.013 | 0.017 | 0.021 | 60 a0
2 ] f ] ' ' ;
E Ferritic & s |12 410, X6CA17, 1.5¢0 | 0.5x0 | 1.0x@ | 0.013 | 0.017 | 0.021 | 50 90
Martensitic 13 17-4 PH, 430 1.5:@ | 0540 | 1.0x0 | 0013 | 0017 | 0021 | 30 55
15 6620, GGAO, 1540 | 0.5¢@ | 1.000 | 0.020 | 0.036 | 0.047 | 140 | 200
7 15 EN-GJL-250, 1.5x0 | 0.5¢@ | 1.0x0 | 0.020 | 0.036 | 0.047 | 150 | 190
Hoog 150 | 0.5¢@ | 1.060 | 0,029 | 0.036 | 0.047 | 120 | 160
150 | 05¢@ | 1.0x0 | 0.025 | 0,031 | 0040 | 130 | 180
. GGG40, ch‘m. ey
18,20 15%0 | 0.5 | 1.0x0 | 0,025 | 0031 | 0040 | 90 | 130
31,32 | Incoloy 80D 150 | 03¢0 | 1.00@ | 0.014 [ 0018 [ 0023 | 30 | s0
9 33 Inconet 700 1.5%0 | 0.3x0 | 1.0x0 | 0.014 | 0.018 | 0.023 | 25 | 45
34 Stellite 21 1.5%0 | 0.3x0 | 1.0x0 [ 0.014 | 0.018 | 0.023 | 20 50
o 36 TIAIGV4 - 1.5%0 | 0.5x | 1.0x0 [ 0.015 [ 0.018 | 0023 | 30 | 60
37 T40 - 150 | 0.5x@ | 1.0x0 | 0.015 | 0.018 | 0023 | 40 | 70
38 x100CrMot3, | 45HRc | 1.5x@ [ 03x@ | 0.2 | 0011 | 0.013 | 0017 [ 40 | 60
38 440C, 50HRc | 1.5x@ | 0.3x@ | 0.2x0 | 0.011 | 0.013 | 0.017 | 35 55
1 | ag | CXBONICr2 [Totire | 150 | 020 | 0.1x0 | 0.008 | 0010 | 0013 | 30 | 50
40 Ni-Hard 2 400HB | 1.5x0 | 0.2 | 0.1x@ | 0.008 | 0.010 | 0013 | 35 55
4 G-X300CrMo15 | 55HRc | 1.5x0 | 0.2xd | 0.1x@ [ 0.008 | 0.010 | 0.013 | 30 50
12 25 AlSi12 130HB | 1.5x0 | 0.5%0 | 1.0x0 | 0.027 | 0.033 | 0.042 | 160 | 250
000 "AKUTIK", Pd., 1. Mockea. 369
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SOLID END MILL Machining Conditions

ERO Z4 @ 8, 10, 12

: profiling slotting fzImm/tooth] V, [m/min]
Material Group ET::::IZIS Hardness
ap ae ap §8.0 ©£10.0 @120 min max
€35, Ckd5, 125HB | 1.5x0 | 0.5x@ | 1.0x0 | 0.055 | 0.065 | 0.077 | 150 | 200
1020, 1045, 190HB | 1.5x0 | 0.5x@ | 1.0x@ | 0.055 | 0.065 | 0.077 | 140 | 190
1060, 28Mn6
250HB [ 1.5x0 | 0.5x0 | 1.0x0 | 0.055 | 0.065 | 0.077 | 120 | 160
1260, 180HB | 1.5x@ | 0.5x0 | 1.0x@ | 0.053 | 0.063 | 0.074 [ 120 | 180
St50, CK60, 230HB | 1.5x@ | 0.5x0 | 1.0x0 | 0.053 | 0.063 | 0.074 | 90 | 130
41;‘8623640 280HB | 1.5x0 | 0.5x@ | 0.7x0 | 0.043 | 0.052 | 0.062 | 80 120
Tt
350HB | 1.5x@ | 0.5x0 | 0.7x0 | 0.043 | 0.052 | 0.062 | 60 90
220HB | 1.5%@ | 0.5%0 | 1.0x@ | 0.046 | 0.055 | 0064 | 70 | 130
X40CrMovs, 280HB | 1.5%0 | 0.5¢0 | 1.0x0 | 0.046 | 0.055 | 0084 | 65 | 110
H13, M42, D3,

$6.5.2, 12Ni1a | 320HB | 1.5 | 0.5x0 | 0.6x@ | 0035 | 0.041 [ 0049 [ 60 | 90
350H8 | 1.5x0 | 0.5¢0 | 0.6x0 | 0035 | 0.041 | 0049 | 50 | 80

304, 316, 180HB | 1.5x0 | 0.5%@ | 1.0x@ | 0.038 | 0,045 | 0053 | 80 | 120
3 XSCrhi8-9 24048 | 1.5%0 | 0.5%@ | 1.000 [ 0.038 | 0,045 | 0053 | 70 | 115
P xecminzs-a, | 290H8 | 150 [ 050 | 100 | 0029 [(0035 [ 0040 | 60 | 100 |
= §31500 310H8 | 1.5x0 | 0.5¢0 | 1.0x@ | 0.020 | 0.035 | 0.0d0 | 60 | @0
2 410,x6Cr17, | 200HB | 1.5x@ | 0.5x0 | 1.000 | 0.029 | 0,035 | 0.040 | 50 90
17-4 PH, 430 42HRc | 1.5%@ | 0.5%0 | 1.0x0 | 0.029 | 0.035 | 0.040 | 30 55

GE20, GEAD, 150 HB 1.5%0 | 0.5¢@ | 1.0« | 0.064 | 0.076 | 0.089 | 140 200
EN-GJL-250, 200 HB 1.5%0 | 0.5¢0 | 1.0x@ | 0.064 | 0.076 | 0.089 | 150 190

No30g 250HB | 1.540 | 0.5%0 | 1.0x0 | 0.064 | 0.076 | 0.089 | 120 | 160
150HB | 1.5x@ | 0.5x0 | 1.0x0 | 0.055 | 0.066 | 0.077 | 130 | 180
G060 o670 | 2008 | 1.5%0 | 0.5 | 1.0x0 | 0.055 | 0066 | 0077 | 110 | 150
250HB | 1.5¢@ | 0.56@ | 1.0x@ | 0.055 | 0.066 | 0.077 | 90 | 130
Incoloy B0 240HB | 1.5¢@ | 0.3 | 1.0:@ | 0.031 | 0.037 | 0.044 | 30 | 50
Inconel 700 | 250HB | 1.5x0 | 0.3x@ | 1.0x0 | 0.031 | 0037 | 0044 | 25 | 45
Stellite 21 350 HB 1.5x0 | 0.3x@ | 1.0x@ | 0.031 0.037 | 0.044 20 50
TiAl6V4 - 15x0 | 0.5x0 | 1.0x0 | 0.032 | 0.038 | 0.045 | 30 | 60
40 - 15x0 | 0.5x0 | 1.00 | 0.032 | 0038 | 0045 | 40 | 70
100013, | 45HRc | 1.5:0 | 0340 | 0240 | 0.023 | 0028 | 0032 | 40 | 60
440C, S0HRc | 1.5x0 | 0.3x0 | 0.2x0 | 0.023 | 0.028 | 0.032 | 35 | 85
G-X260NICr42 55’ ire | 1.5x0 | 0.2x0 | 0.1x0 | 0.017 | 0.021 | 0.024 | 30 | 50
Ni-Hard 2 400HB | 1.5x0 | 0.2x0 | 0.1x0 | 0.017 | 0.021 | 0024 | 35 | 55
G-X300CrMo15 | 55HRc | 1.5%0 | 0.240 | 0.1x@ | 0017 | 0021 | 0.024 | 30 | 50
AISi12 130 HB 1.5x@ | 0.5x0 | 1.0x@ | 0.058 | 0.069 | 0.081 160 250
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SOLID END MILL
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Ball Nose 2 Flutes
Product Designation D1 D2 L1 2 Catalog Nr.
EBN Z2 D01.0(03) L03.0(038) RO.50 LT 4000  01.0 03 038 03.0 M5003587

EBN Z2 D02.0(03) L06.0(038) R1.00 LT 4000  02.0 03 038 06.0 M5003589

EBN Z2 D03.0(03) L09.0(038) R1.50 LT 4000  03.0 03 038 09.0 M5003591

EBN Z2 D05.0(05) L16.0(050) R2.50 LT 4000  05.0 05 050 16.0 M5003593

EBN Z2 D08.0(08) L20.0(063) R4.00 LT 4000  08.0 08 063 20.0 M5003595

EBN Z2 D12.0(12) L26.0(075) R6.00 LT 4000  12.0 12 075 26.0
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SOLID END MILL Machining Conditions

Material contouring fz[mm/tooth] V, [m/min]
Material Group Exemples Hardness

P ap ae 010 920 @30 40 050 mn  max

€35, Ckds, 125HB | 0.25x0 | 0.7x0 | 0.035 | 0.045 | 0.065 | 0.080 | 0.105 | 150 | 200

1020, 1045, 190HB | 0.25x0 | 0.7x0 | 0.035 | 0.045 | 0.065 | 0.080 | 0.105 | 140 | 190

1060, 28Mn6 5048 | 0.2540 | 0.7x0 | 0.035 | 0.045 | 0.065 | 0.080 | 0105 | 120 | 160

12CMod 180HB | 0.25x0] 0.7x@ | 0.033 | 0.042 | 0.061 | 0.075 | 0.099 [ 120 | 180

St50, kB0, 230HB | 0.25%0| 0.7x0 | 0.033 | 0.042 | 0.061 | 0.075 | 0.099 [ 90 | 130

41;‘362320: 280HB | 0.25x@ | 0.7x0 | 0.028 | 0.036 | 0.052 | 0.064 | 0.084 | 80 | 120

It

350HB | 0.25%0| 0.7x0 | 0.028 | 0.036 | 0.052 | 0.064 | 0.084 | 60 | 90

22018 |0.25%0 | 0.74@ | 0.028 | 0.036 | 0.051 | 0.063 | 0083 [ 70 | 130

X40CrMol/5, 280HB [0.25¢0 | 0.74@ | 0.028 | 0.036 | 0.051 | 0.063 | 0.083 | &5 | 110
H13, M42, D3,

s6-5-2 1281 | 3208 |0.25@ | 0.7x@ | 0,021 | 0027 | 0.039 | 0.048 | 0063 B0 | 90

350HB | 0.25x0 | 0.7x@ | 0,021 | 0.027 | 0.039 | 0.048 | 0.063 50 80

304, 316, 180HE | 02500 | 0.7x@ | 0,023 | 0.029 | 0.042 | 0.052 | 0.068 80 120

X5Crli18-9 240H8 [ 0.25%0 | 07«0 | 0,023 | 0,029 | 0.042 | 0.052 | 0068 [ 70 | 115

X2CrNiN23-4, 290HE | 0.25¢@ | 0.7¢0 | 0.018 | 0.023 | 0.033 | 0.040 | 0.053 60 100

531500 310HB [0.25%0 | 0.7%0 | 0,018 | 0,023 | 0.033 | 0,040 | 0.053 | 60

2
F
z

90
#10,X6Cr17, | 200HB |0.25¢@ | 0.7x0 | 0.024 | 0.031 | 0.044 | 0.054 | 0.071 | 50 90
17-4 PH, 430 42HAc | 0.25%0 | 0.7x0 | 0.024 | 0.031 | 0.044 | 0.054 | 0.071 | 30 55

GG20, BG40, 150 HB | 0.25x0 | 0.7@ | 0.039 | 0.050 | 0.072 | 0.088 | 0.116 | 140 200

EN-GJL-250, 200HB | 0.25x@ | 0.7%@ | 0.039 | 0.050 | 0.072 | 0.088 | 0.116 | 150 190

Nos08 250HB | 0.250@ | 0.7%0 | 0039 | 0.050 | 0.072 | 0.088 | 0.116 | 120 | 160
150HB | 0.25%0 | 0.7x@ | 0.033 | 0.043 | 0.062 | 0.076 | 0.100 | 130 | 180

66640, GGG70,
iy 200HB |0.25:0 | 0.7%0 | 0.033 | 0.043 | 0,062 | 0.076 | 0.100 | 110 | 150
250HB | 0.2500 | 0.7%0 | 0.033 | 0.043 | 0.062 | 0.076 | 0100 | 90 | 130
Incoloy BOD | 240HB | 0.25%0 | 0.6x0 | 0,022 | 0.029 | 0.042 | 0.051 | 0.067 | 30 | 50
inconel 700 | 250HB | 0.25xD | 0.6xD | 0.022 | 0.029 | 0.042 | 0.051 | 0.067 | 25 | 45
Stellite 21 350HB | 0.25@ | 0.6x0 | 0.022 | 0.020 | 0.042 | 0051 | 0.067 | 20 | 50
TiAl6V4 — Jo2sxe | 07x0 | 0.019 | 0.025 | 0.036 | 0.044 | 0058 | 30 | 60
T40 — |oz2sxe| 07x0 | 0.019 | 0.025 | 0.036 | 0.044 | 0058 | 40 | 70
x100cMots, | 45HRc | 025x | 0.6x0 | 0.014 | 0018 [ 0.026 | 0032 [ 0042 | 40 | 60
440, 50HRc | 0.25x0 | 0.6x0 | 0.014 | 0018 | 0.026 | 0.032 | 0.042 | 35 | 55
G-X26ONICr42 - oe e [ 0.25x0 | 0.3x0 | 0.011 | 0.014 | 0.020 | 0.024 | 0.032 | 30 | 50
Ni-Hard 2 400HB | 0.25x0 | 0.3x@ | 0.011 | 0.014 | 0.020 | 0.024 | 0032 | 35 | 55
G-X300CrMo15 | 55HRC |0.25x0 | 0.3@ | 0.011 | 0.014 | 0.020 | 0.024 | 0032 | 30 | 50
AlSi12 130HB | 0.25¢0 | 0.7x@ | 0.035 | 0.045 | 0.065 | 0.080 | 0.105 | 160 | 250
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Machining Conditions SOLID END MILL

EBNZz2 @6, 8, 10, 12

e . G‘r,‘?l:p ET::::;;ZIS Hardness contouring fzlmm/tooth] V, [m/min]
ap ae g6.0 @80 @100 @120 min max
1 €35, Ckd5, 125HB | 0.25x0 | 0.7x0 | 0.100 | 0.115 | 0.125 | 0.140 | 150 | 200
1 2 1020, 1045, 190 HB |0.25x@ | 0.7x0 | 0.100 | 0.115 | 0.125 | 0.140 [ 140 | 190
3 1060, 28Mn6 250 HB | 0.25x@ | 0.7x@ | 0.100 | 0.115 | 0.125 | 0.140 | 120 | 160
6 426Mod, 180 HB 0.25x@ | 0.7x@ | 0.094 | 0.108 | 0.118 | 0.132 120 180
) 46 St50, CK60, 230HB | 0.25x0 | 0.7x@ | 0.094 | 0.108 | 0.118 | 0132 | 90 | 130
5,7 4140, 4340, 280HB | 0.25x0 | 0.7x@ | 0.080 | 0.092 | 0.100 | 0.112 [ 80 120
8 100cré 350 HB 0.25x@ | 0.7x@ | 0.080 | 0.092 | 0.100 | 0.112 60 90
10 220HB | 0.25%0 | 0.7x@ | 0.079 | 0.091 | 0099 [ 01 | 70 | 130
5 10 H‘:‘;?m;"'gél 280HB |0.25%0 | 0.7@ | 0.079 | 0.001 | 0.009 | 0111 | 85 | 110
1 s6-5-2, 128119 | 320HB |0.25%@ | 0.7x@ | 0.060 | 0.069 | 0.075 | 0.084 | 60 90
IT] 350 HB | 0.25%@ | 0.7x0 | 0.060 | 0.069 | 0.075 | 0.084 | 50 80
14 204, 316, 180H8 |0.25%0 | 0.7%@ | 0.065 | 0.075 | 0.081 | 0091 | 80 | 120
E AUNENE i 14 XSCriing-9 240HB | 0.25x0 | 0.74@ | 0.065 | 0.075 | 0.081 | 0091 | 70 | 115
E Duplex g7 14 L] (xdomiNos4, | 00HB |0.23w0 | 0.7:B 0,050 | D058 | 0,063 | 00701) 60, | 100)
= 14 531500 310HB | 0.25x0 | 0.7%@ | 0.050 | 0.058 | 0.063 | 0.070 | 60 20
2 Ferritic & 12 410, X6Cr17, | 200HB | 0.25%0 | 0.7x0 | 0.068 | v.o78 | 0.085 | 0085 | 50 20
Martensitic # 13 17-4 PH, 430 42HRc |0.25%0 | 0.7x0 | 0.068 | 0.078 | 0.085 | 0085 | 30 | ss
15 6620, GG40, 150HB | 0.25%0 | 0.7x0 | 0.110 | 0.127 | 0.138 | 0154 | 140 | 200
7 15 EN-GJL-250, 200HB | 0.2540 | 0.7%@ | 0.110 | 0127 | 0138 | 0154 | 150 | 190
16 Pl 250HB | 02540 | 0.7%@ | 0.110 | 0127 | 0138 | 0154 | 120 | 160
17,19 150HB | 0.25%0 | 0.7x0 | 0.095 | 0.109 | 0119 | 0133 | 130 | 180
8 [1719 | 560055670 "a00nB [0.25 | 0.740 | 0085 | 0.100 [ 0119 | 0133 | 110 | 150
18,20 25048 | 0.25x0 | 0.7x0 | 0.095 | 0.109 | 0119 [ 0133 | e0 | 130
31,32 Incaloy 800 240HB | 0.2540 | 0.6x@ | 0.064 | 0.074 | 0.080 | 0090 | 30 50
9 33 Inconel 700 250 HB | 0.25xD | 0.6xD | 0.064 | 0.074 | 0.080 | 0.090 [ 25 45
34 Stellite 21 350 HB [0.25x@ | 0.6x0 | 0.064 | 0.074 | 0.080 | 0.090 | 20 50
10 36 TIAIBV4 - 0.25x@ | 0.7x0 | 0.055 | 0.063 | 0.069 | 0.077 [ 30 60
37 T40 - 0.25x0 | 0.7x0 | 0.055 | 0.063 | 0.069 | 0.077 | 40 70
38 X100CrMo13, 45HRc | 0.25x0 | 0.6x0 | 0.040 | 0.046 | 0.050 | 0.056 | 40 60
38 440C, 50 HRc | 0.25x@ | 0.6x0 | 0.040 | 0.046 | 0.050 | 0.056 | 35 55
1 38 G-X260NiCr42 55HRc | 0.25x0 | 0.3x0 | 0.030 | 0.035 | 0.038 | 0.042 | 30 50
40 Ni-Hard 2 400HB | 0.25x0 | 0.3x@ | 0.030 | 0.035 | 0.038 | 0.042 [ 35 55
4 G-X300CrMo15 | 55HRc | 0.25x@ | 0.3x@ | 0.030 | 0.035 | 0.038 | 0.042 [ 30 50
12 25 AlSi12 130 HB 0.25x@ | 0.7x@ | 0.100 | 0.115 | 0.125 | 0.140 160 250
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SOLID END MILL

‘ 41l
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] !

T 4

High Feed 4 Flutes

Product Designation Catalog Nr.
EHF Z4 D03.0{(06) LO2.0(070) RO.37 LT 4000 03.0 06 070 02.0 M5003600
EHF Z4 D04.0(06) L02.0(070) R0.47 LT 4000  04.0 06 070 02.0 M5003601
EHF Z4 D05.0(06) |_02_5(0}'0} RO.60 LT 4000 05.0 06 070 02.5 M5003602
EHF Z4 D06.0(06) L03.0(070) RO.73 LT 4000  06.0 06 070 03.0 M5003603
EHF Z4 D08.0(08) L04.0(080) RO.98 LT 4000 08.0 o8 080 04.0 M5003604
CHF 74 D10.0(10) LO5.0(090) R1231T4000 100 10 090 050  MS003605
EHF Z4 D12.0(12) LO6.0(100) R1.65 LT 4000 12.0 12 100 06.0 M5003606
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Machining Conditions SOLID END MILL

EHFZ4 3 3-5

T e G‘rlfl:p E,\::::';ilzls Hardness contouring fzlmm/tooth] \.Iu [m/min]
ap ae 03.0 f4.0 85.0 min max

1 35, CKas, 125HB | 0.025x0 0.5%0 0.140 0.200 0240 | 150 | 200

1 2 1020,1045, | 190HB | 0.025%0 0.5%0 0.140 0.200 0240 | 140 | 190
3 1060, 28M06 5501 | 0.025x0 0.5%0 0.140 0.200 0240 | 120 | 160

6 1260l 180HB | 0.025x0 0.5%0 0.132 0.188 026 | 120 | 180

, |46 | si0,cie0, 230H8 | 0.025x0 0.5x0 0.132 0.188 0.226 9 | 130
57 4140, 4340, 280HB | 0.025x0 0.5x0 0132 0.188 0.226 80 | 120
e | 350H8 | 0.025x0 0.5x0 0.132 0.188 0.226 60 | 9

10 220HB | 0.025x0 0.5%0 0.111 0.158 0.190 70 | 130

5 |10 H’:‘;‘y’mﬂz"’v{?v& 280HB | 0.025x0 0.5 0.111 0.158 0.190 65 | 110
1| se52 1onte | 32068 | 002500 0.5%0 0.084 0.120 0.144 60 | 9

1 350H8 | 0025 0.5x0 0.084 0.120 0.144 50 | 80

15 6620,G6d0, | 19018 | 0025@ 0.5%0 0.154 0.220 0264 | 140 | 200

7 | 15 | ene2so, | 20008 | 0.025x0 0.5x0 0.154 0.220 0264 | 150 | 190
16 No308 250HB | 00250 | 050 0.154 0.220 0264 | 120 | 160

17,19 150H8 | 0.025x0 0.5x0 0.133 0.190 0228 | 130 | 180

8 | 1719 GGG%?G?O. 20008 | 0.0250 0.5x0 0.133 0.190 0228 | 10 | 150
18,20 25018 | 0.0250 0.50 0.133 0.190 0228 @ | 130

3l iy . | 45HRc | 0.025 0.5x0 0.070 0.100 0.120 a0 | &

38 440¢, S0HR: | 0.02500 0,50 0.070 0.100 0.120 35 | 55

1 [ ap | ERBONCZ Uit oo | o 0.056 0.080 0096 | 30 | 50
0 Ni-Hard 2 a00HB | 002500 0,30 0.056 0.080 0.096 3% | 55

41 | GX300CMIS | S5HRC | 0.0250 0,30 0.056 0.080 0.096 | 50

vol Material contouring faimmytooth] v, [m/min]

Material Group Gr. N® Hardness
Group Exemples 20 . 88.0 9100

1] os o, L o
1 ] 10201045, | 190M8 | 0025x0 0.5x0 0.260 0.340 0.400 0450 | 140 | 190
|3 | '0S0BME I Tonhe | ooeswo 0.5%0 0.260 0.340 0.400 0450 | 120 | 160
6 e 180M8 | 0.025%0 050 0.244 0320 0.376 0423 | 120 | 180
, A6 [ suoce, | 20H | 00250 050 0.244 0.320 0.376 0.423 9 | 130
57 4140, 4340, 280HB | 0.025:@ 0.5 0.244 0.320 0.376 0423 80 | 120
s | 1 350HB | 0.025x0 0.5%0 0.244 0.320 0.376 0.423 60 | 9%
10 20H8 | 0.025@ 0.5¢0 0.205 0.269 0.316 0.356 70 | 130
s 110 H):Asowzuvgs 260HB | 00250 | 050 0.205 0.269 0316 036 | 65 | 110
1| gg52 12ni19 | 320HB | 0.025¢0 0.5%0 0.156 0.204 0.240 0.270 60 | 9
1 350H8 | 0.025¢0 0.5%0 0.156 0.204 0.240 0.270 50 | 80
15 | geoo,God0, | 190HB | 00250 0.5%0 0.286 0.374 0.440 0495 | 140 | 200
7 | 15 | EN-GJL-250, | 200HB | 0.025¢0 0.5%0 0.286 0.374 0.440 0495 | 150 | 190
16 No308 250H8 | 0.025x0 0.5%0 0.286 0.374 0.440 0495 | 120 | 160
17,19 150HB | 0.025¢@ 0.5%0 0.247 0.323 0.380 0428 | 130 | 180
8 [ 1719 GGG‘;%O%?M 200H8 | 002500 0.5%0 0.247 0.323 0.380 0428 | 110 | 150
18,20 250H8 | 0.025x0 0.5%0 0.247 0.323 0.380 0.428 9 | 130
| 38 | xioociMora, | 46HRe | 00250 0.5%0 0.130 0.170 0.200 0.225 40 | 60
38 440C, 50HRc | 0.025x0 0.5%0 0.130 0.170 0.200 0.225 35 | 55
1| sy | GXBONCHZ e 0020 0.3x0 0.104 0.136 0.160 0.180 30 | 50
40 Ni-Hard 2 400H8 | 0.025@ 0.30 0.104 0.136 0.160 0.180 35 | 55
41| G6-X300CrMo15 | S55HRc | 0.025x0 0.30 0.104 0.136 0.160 0.180 30 | 50
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