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Recommended Milling Conditions

NIt Prehardened Steels Hardened Steels Hardened Steels High Speed Steels
Work Material HPM - NAK HPM38 - STAVAX - SKD61 SKD11 - PD613 SKH
(~42HRCQ) (~55HRC) (~62HRC) (~65HRC)
sz |BER| HiK THE ARE  PIRE (| THRREREE  UIRE  (TWERELRE  IRE | THREEGRE  RE
_11 Corner| UnderNeck Spindle Speed| Feed Depthof Cut  [Spindle Speed| Feed Depthof Cut ~ [Spindle Speed| Feed Depthof Cut ~ [Spindle Speed| Feed Depth of Cut
Dia. Radius|  Length min" |mm/min| Apmm |@emm| min"  |mm/min| dpmm |@emm| min"  |mm/min| @pmm |@emm| min"  |mm/min| Apmm |@emm
0.5 |30,000| 240 | 0.005 |0.05]30,000| 200 | 0.003 |0.04{30,000| 160 | 0.003 |0.02|30,000| 120 | 0.003 |0.01
0.02 1 30,000| 180 | 0.005 |0.05(30,000| 150 | 0.003 |0.04[30,000| 120 | 0.002 |0.02|30,000| 80 | 0.002 |0.01
1.5 |30,000| 120 | 0.004 |0.05[30,000| 100 | 0.002 |0.04]30,000| 80 | 0.002 |0.02{30,000| 60 | 0.001 |0.01
2 30,000{ 70 |0.003 |0.05]30,000| 50 | 0.002 |0.04(30,000{ 40 |0.001 [0.02]30,000f 30 |0.001 |0.01
0.2 0.5 ||30,000| 240 | 0.01 |0.05]30,000| 200 | 0.003 |0.04 {30,000| 160 | 0.003 |0.02]30,000| 120 | 0.003 | 0.01
0.05 1 30,000| 180 | 0.007 |0.05|30,000| 150 | 0.003 |0.04[30,000| 120 | 0.003 |0.02|30,000| 80 | 0.003 |0.01
1.5 |30,000| 120 | 0.005 |0.05[30,000| 100 | 0.002 |0.04]30,000| 80 | 0.002 |0.02{30,000| 60 | 0.002 |0.01
2 30,000{ 70| 0.003 |0.05]30,000 50 | 0.002 |0.04(30,000{ 40 |0.002 [0.02]30,000f 30 |0.002 |0.01
1 30,000{ 350 | 0.015 |0.1 |30,000| 300 | 0.003 |0.0830,000| 250 | 0.003 [0.04 {30,000 200 | 0.003 {0.03
1.5 [30,000| 240 | 0.01 |0.1 |30,000| 200 | 0.003 |0.08 [30,000| 160 | 0.003 |0.04|30,000| 120 | 0.003 |0.03
0.02] 2 30,000{ 180 | 0.007 [0.1 |30,000| 150 | 0.003 |0.0830,000| 120 | 0.003 |0.04 {25,000/ 100 | 0.003 |{0.03
2.5 ||30,000| 150 | 0.005 |0.1 |25,000| 100 | 0.002 |0.08 [25,000| 80 | 0.002 |0.0420,000| 60 | 0.002 |0.03
03 3 30,000( 70| 0.004 [0.1 |25000f 50 |0.002 |0.08]25000| 40 |0.002 [0.04{20,000/ 30 |0.002 {0.03
1 30,000| 350 | 0.02 |0.1 |30,000| 300 | 0.003 |0.08|30,000| 250 | 0.003 |0.04[30,000| 200 | 0.003 |0.03
1.5 |30,000| 240 | 0.015 |0.1 [30,000| 200 | 0.003 |0.08130,000| 160 | 0.003 |0.04 [30,000| 120 | 0.003 |0.03
0.05| 2 30,000 180 | 0.01 [0.1 |30,000| 150 | 0.003 |0.08|30,000| 120 | 0.003 |0.04 25,000/ 100 | 0.003 |{0.03
2.5 ||30,000| 150 | 0.007 {0.1 |25,000| 100 | 0.002 |0.08 [25,000| 80 | 0.002 |0.0420,000| 60 | 0.002 |0.03
3 30,000| 70 | 0.005 0.1 |25000| 50 |0.002 |0.08(25000| 40 | 0.002 |0.04]20,000| 30 |0.002 |0.03
1 30,000{ 450 | 0.015 |0.12]30,000| 400 | 0.005 |0.1 |[28,000| 350 | 0.005 |0.05[25,000| 300 | 0.004 |{0.04
1.5 |30,000| 400 | 0.012 |0.12 (30,000 350 | 0.005 |0.1 |28,000| 300 | 0.005 |0.05[25,000| 260 | 0.004 |0.04
2 30,000{ 360 | 0.01 ]0.12]30,000| 300 | 0.005 |0.1 |[25,000| 250 | 0.005 [0.05[25,000| 220 | 0.003 |{0.04
0.02 2.5 |30,000| 340 | 0.008 |0.12[28,000| 280 | 0.004 |0.1 |25,000| 240 | 0.004 |0.0520,000| 180 | 0.003 |0.04
3 30,000{ 320 | 0.008 |0.12]25,000| 250 | 0.004 |0.1 |[23,000| 220 | 0.003 [0.05[18,000| 160 | 0.002 |{0.04
4 30,000| 250 | 0.006 [0.12]25,000| 200 | 0.003 |0.1 [20,000| 160 | 0.002 [0.05|18,000| 120 | 0.002 |0.04
1 30,000{ 450 | 0.025 |0.12]30,000| 400 | 0.005 |0.1 |[28,000| 350 | 0.005 |0.05|25,000| 300 | 0.005 |0.04
0.4 1.5 [30,000| 400 | 0.022 |0.12]30,000| 350 | 0.005 |0.1 [28,000| 300 | 0.005 |0.05]25,000| 260 | 0.005 |0.04
0.05 2 30,000{ 360 | 0.02 ]0.12]30,000| 300 | 0.005 |0.1 |[25,000| 250 | 0.005 |0.05[25,000| 220 | 0.005 |{0.04
2.5 ||30,000| 340 | 0.015 {0.12]28,000| 280 | 0.004 |0.1 [25,000| 240 | 0.004 |0.05]20,000| 180 | 0.004 |0.04
3 30,000{ 320 | 0.015 |0.12]25,000| 250 | 0.004 |0.1 |[23,000| 220 | 0.003 [0.05[18,000| 160 | 0.003 |0.04
4 30,000| 250 | 0.01 |0.12]25,000| 200 | 0.003 |0.1 {20,000 160 | 0.002 |0.05]18,000| 120 | 0.002 |0.04
1 30,000| 450 | 0.025 |0.12]30,000| 400 | 0.005 |0.1 [28,000| 350 | 0.005 |0.05]25,000| 300 | 0.005 |0.04
0.1 2 30,000| 360 | 0.02 [0.12|30,000| 300 | 0.005 |0.1 |[25,000| 250 | 0.005 |0.05|25,000| 220 | 0.005 |0.04
3 30,000{ 320 | 0.015 |0.12]25,000| 250 | 0.004 |0.1 |[23,000| 220 | 0.003 [0.05[18,000| 160 | 0.003 |{0.04
4 30,000| 250 | 0.01 |0.12]25,000| 200 | 0.003 |0.1 (20,000 160 | 0.002 |0.05]18,000| 120 | 0.002 |0.04
1 30,000| 600 | 0.016 |0.14]25,000| 500 | 0.008 |0.15]23,000| 450 | 0.006 |0.1 [20,000| 400 | 0.004 |0.08
2 30,000{ 500 | 0.014 |0.14]25,000| 420 | 0.007 |0.15]23,000| 360 | 0.005 (0.1 [20,000| 300 | 0.003 |0.08
0.02 3 30,000{ 420 | 0.012 |0.14]25,000| 350 | 0.006 |0.15]23,000| 320 | 0.004 [0.1 {20,000/ 280 | 0.003 |{0.08
4 25,000{ 380 | 0.01 [0.14]25,000| 300 | 0.004 |0.15]23,000| 240 | 0.002 (0.1 [20,000| 180 | 0.002 |{0.08
5 25,000| 300 | 0.008 |0.14]20,000| 200 | 0.003 |0.15[18,000| 150 | 0.002 |0.1 |16,000| 100 | 0.002 |0.08
05 6 25,000| 250 | 0.004 [0.14]20,000| 160 | 0.002 |0.1518,000| 100 | 0.001 [0.1 [16,000/ 70 | 0.001 |{0.08
1 30,000| 600 | 0.03 [0.14]25,000| 500 | 0.01 |0.15]|23,000| 450 | 0.007 [0.1 {20,000 400 | 0.005 |0.08
2 30,000| 500 | 0.025 [0.14]25,000| 420 | 0.01 |0.15]23,000| 360 | 0.007 [0.1 [20,000| 300 | 0.005 |0.08
0.05| 3 30,000| 420 | 0.02 |0.14]25,000| 350 | 0.008 |0.15 (23,000 320 | 0.005 |0.1 |20,000| 280 | 0.003 |0.08
0.1 | 4 25,000{ 380 | 0.015 |0.14]25,000| 300 | 0.005 |0.1523,000| 240 | 0.003 (0.1 [20,000| 180 | 0.002 |0.08
5 25,000{ 300 | 0.01 ]0.14]20,000| 200 | 0.004 |0.15[18,000| 150 | 0.003 [0.1 [16,000| 100 | 0.002 |{0.08
6 25,000| 250 | 0.008 [0.14]20,000| 160 | 0.003 |0.1518,000| 100 | 0.002 (0.1 [16,000/ 70 | 0.001 |{0.08
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Work Material

AR
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HPM - NAK
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g2 BER| TK
Dia. |Corner Under Neck
" |Radius| Length

TR
Spindle Speed|

HARE  IRE
Feed Depth of Cut

TR HRE IRE
Spindle Speed| Feed Depth of Cut

TR HAEE TIRE
Spindle Speed| Feed Depth of Cut

TR
Spindle Speed|

HARE  UIRE

Feed Depth of Cut

min”

mm/min | dp mm

demm

min"  [mm/min| dpmm |[de mm

min”

mm/min| dpmm |[de mm

min”

mm/min | dp mm

demm

2

30,000

600| 0.016

0.2

25,000| 500 | 0.012 0.2

23,000

400 | 0.006 |0.15

20,000

320 | 0.004

0.1

B

25,000

450 0.012

0.2

23,000| 400 | 0.007 |0.2

20,000

300 | 0.004 |0.15

18,000

200 | 0.003

0.1

0.02

23,000

300 0.008

0.2

20,000| 200 | 0.005 |0.2

18,000

150 | 0.003 |0.15

12,000

100 | 0.002

0.1

18,000

200 | 0.006

0.2

16,000| 150 | 0.003 |0.2

14,000

100 | 0.001 [0.15

10,000

80 | 0.001

0.1

—_

0.6

16,000

120 0.003

0.2

14,000| 100 | 0.001 0.2

12,000

80 | 0.001|0.15

8,000

50 | 0.001

0.1

30,000

600 | 0.035

0.2

25,000| 500 | 0.02 |0.2

23,000

400 | 0.01 |0.15

20,000

320 | 0.007

0.1

0.05

25,000

4501 0.025

0.2

23,000| 400 | 0.015|0.2

20,000

300 | 0.007|0.15

18,000

200 | 0.005

0.1

0.1

23,000

300| 0.015

0.2

20,000| 200 | 0.008 | 0.2

18,000

150 | 0.005 |0.15

12,000

100 | 0.003

0.1

18,000

200 0.01

0.2

16,000| 150 | 0.005 0.2

14,000

100 | 0.002 |0.15

10,000

80 | 0.001

0.1

s

16,000

120 0.005

0.2

14,000| 100 | 0.002 | 0.2

12,000

80 | 0.001|0.15

8,000

50 | 0.001

0.1

30,000

900| 0.016

0.25

25,000| 700 | 0.012 |0.25

23,000

600 | 0.006|0.15

20,000

450 | 0.003

0.12

0.02

28,000

700| 0.012

0.25

25,000| 600 | 0.008 |0.25

23,000

500 | 0.005|0.15

20,000

350 | 0.002

0.12

0.7

25,000

500/ 0.008

0.25

20,000| 350 | 0.005 |0.25

18,000

250 | 0.003|0.15

16,000

200 | 0.002

0.12

30,000

900 0.04

0.25

25,000| 700 | 0.03 |0.25

23,000

600 | 0.015|0.15

20,000

450 | 0.01

0.12

0.05

28,000

700 0.03

0.25

25,000 600 | 0.02 |0.25

23,000

500 | 001 |0.15

20,000

350 | 0.007

0.12

0.1

25,000

500 0.02

0.25

20,000| 350 | 0.01 [0.25

18,000

250 | 0.007 |0.15

16,000

200 | 0.005

0.12

28,000

1,000| 0.016

0.3

25,000| 800 | 0.014 |0.25

23,000

700 | 0.006 |0.16

20,000

500 | 0.005

0.14

0.02

28,000

900| 0.012

0.3

25,000| 700 | 0.008 |0.25

23,000

600 | 0.005 |0.16

20,000

400 | 0.003

0.14

23,000

700 0.009

0.3

20,000| 550 | 0.006 |0.25

18,000

450 | 0.004|0.16

16,000

320 | 0.002

0.14

18,000

500 0.006

03

16,000 400 | 0.003 |0.25

14,000

300 | 0.002 |0.16

12,000

200 | 0.002

0.14

0.8

28,000

1,000 | 0.05

0.3

25,000 800 | 0.03 [0.25

23,000

700 | 0.02 |0.16

20,000

500 | 0.015

0.14

0.05

28,000

900 | 0.045

03

25,000| 700 | 0.025|0.25

23,000

600 | 0.015|0.16

20,000

400 | 0.01

0.14

0.1

23,000

700 0.03

0.3

20,000| 550 | 0.02 |0.25

18,000

450 | 0.01 |0.16

16,000

320 | 0.007

0.14

0.2

18,000

500 0.02

03

16,000| 400 | 0.01 |0.25

14,000

300 | 0.005|0.16

12,000

200 | 0.005

0.14

—_

16,000

300 0.007

0.3

14,000 200 | 0.005 |0.25

12,000

120 | 0.003 |0.16

10,000

80 | 0.001

0.14

0.9 0.1

25,000

1,100 0.05

03

25,000| 850 | 0.03 |0.3

20,000

700 | 0.02 |0.2

18,000

600 | 0.01

0.15

WA NOOAABR NN NIOIRANIOIOO B NIO||O

18,000

500| 0.03

0.3

16,000| 400 | 0.01 |03

14,000

350 | 0.008 |0.2

10,000

250 | 0.005

0.15

Notes

X1 IEIRIESE PRI TAZRFFTE A MINR S HEIEIZ 5,
X2 PRBNAPRNMATIAE, deRREETIRS.

X3 YIHISEEE MY, ERINEARE LS.

X4 o) TR A Rt T e it T) 75 7o

5 L (3K /D (SMZ) BT 8MEN, TENHENHAREFTIFEES0BLT, TIRE | deffEE

30% LA o

KO DIETHIB RIS ETHISHE, TRBapHaREIRENSORLLT, HRAROTIHIM T o
X7 REWRTIN, BELUERML R R MR ARE, b, EHERIMEN, BIERMLERER,
3% 1 Adjust milling conditions according to milling shape and machine type.
%2 ap:Axial Depth of Cut, @e : Radial Depth of Cut.

33 Recommend to use oil mist coolant for machining hardened steels.
34 Recommend to apply helical or ramping for approaching into axial direction.

%5 Adjust feed rate 50% lower and cutting depth (@e) 30% lower for milling deep wall area when L/D exceeds 8 for stable milling.
36 For slotting, recommend reciprocating milling by adjusting feed & ap in below 50% of recommended milling condition.
37 Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
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