MHRH230

tﬂﬁ”%ﬁ%%i Recommended Milling Conditions

=t - EIR NG NG R
INTHAs. Carbaon Steels- Prehardened Steels Hardened Steels Hardened Steels High Speed Tool Steels
Work Matenal || SBOC - NAKES - NAKSOD - HPAA-1 | HPM-38 - STAVAX - SKD&1 SKD11 - PD&13 SKH I
{~43HRC) (~E5HRC) (~E2HRC) (~E5HRC)
’ P ZEEEI | HE TRE | oasE | Rk TRE | oasE | Rk TRE | oS | Hake s

Z‘D];} Effecmge Spindle Spezd| Feed | Depthof Cut |SpindleSpeed| Feed | Depth of Cut |SpindleSpeed| Feed | Depthof Cut |SpindleSpesd| Feed | Depth of Cut
o mirt' | mdin | dprom [ demm | min | mmdvin | dpmm | demm | min® | amdvin | dp e [ e mm | min® | movmin | dp o | 3e mm -

03 40,000 150 (0005 006 | 40,000 [ 120 (0003 (005 | 40000 | 100 |0.002 [0.04 | 40000 70 [0.002 003

0.5 40,000 | 100 (0005 | 006 | 40,000 80 |10.003 | 0.05 | 40,000 60 |10.002 | 0.04 | 40,000 50 10002 | 0.03

it 0.75 40,000 80 10,003 | 0.06 | 40,000 70 10,002 | 0.05 | 40000 50 10,007 | 0.04 | 40,000 3010007 [0.03

1 40,000 60 |10.002 | 0.06 | 40,000 50 10,007 | 0.05 | 40,000 40 10,007 | 0.04 | 40,000 2010007 | 0.03

03 40,000 | 180 [0005 | 0,09 | 40,000 [ 150 (0003|007 | 40000 | 120 |0.002 (006 | 40,000 | 100 |0.002 | 0.04

0.5 40,000 150 (0005 009 | 40,000 [ 120 (0003 [0.07 | 40000 | 100 |0.002 [0.06 | 40000 80 10,002 | 0.04

0.15 075 40,000 120 (0003|009 | 40,000 [ 100 (0002 (007 | 40000 80 10,007 | 0.06 | 40,000 60 10,007 | 0.04

1 40,000 | 100 [0002 | 009 | 40,000 80 10,007 | 0.07 | 40000 60 10,007 | 0.06 | 40000 40 10,007 | 0.04

15 40,000 80 10,002 | 0.09 | 40,000 60 10,007 | 0.07 | 40,000 40 10,007 | 0.06 | 40,000 20 10,007 | 0.04

0.5 30,000 240 [0005] 012 | 30,000 [ 200 (0003 0.1 30,000 [ 160 (0,003 (008 | 30,000 | 120 |0.003|0.06

0.75 30,000 200 (00050702 | 30000 180 (000301 30000 [ 140 (0003 (008 | 30,000 | 100 |0.003 | 0.06

1 30,000 180 (0005002 | 30,000 150 (000301 30000 120 10003 | 0.08 | 30,000 80 |0.003 | 0.06

0.2 15 30,000 120 10003 (012 | 30,000 ( 100 [0.002]0.1 30,000 80 [0.002 1008 | 30,000 60 10,002 | 0.06

2 30,000 80 (0,003 012 | 30,000 50 [0.002]0.1 30,000 40 10,002 | 0.08 | 30,000 3010002 | 0.06

25 30,000 60 10002012 | 30,000 5010007 [ 0.1 25,000 40 10,007 | 0.08 | 25000 30 10,007 | 0.06
3 30,000 40 10,002 | 012 | 25000 40 10,007 |01 25000 3010007 | 0.08 | 22,000 20 10,007 | 0.06 _

1 30,000 | 350 (0007 (018 | 30,000 [ 300 [0.003)015 | 30000 | 250 |0003 (012 | 30000 | 200 [0.003]0.09

15 30,000 | 260 (0007|018 | 30,000 [ 200 (0003015 | 30000 160 [0.003 (012 | 30,000 | 120 |0.003|0.09

0.3 2 30,000 ) 180 |0.005 (018 | 30,000 [ 150 (0,003 015 | 30000 | 120 |0003 (012 | 25000 | 100 [0.003]0.09

25 30,000 | 150 (00041018 | 25000 ( 100 (0002 (015 | 25000 80100021012 | 20,000 60 10,002 | 0.09

3 30,000 7010004018 | 25000 50 10002 | 015 | 25000 40 10002012 | 20000 30 10002 | 0.09

1 30,000 | 450 (001 (024 | 30,000 ( 400 (0005 (0.2 30,000 [ 350 (0005 (016 | 25000 | 300 |0.005|0.12

1.5 30,000 | 400 (001|024 | 30,000 360 [0.005[0.2 30000 [ 330 (0005|016 | 25000 | 250 (0005|012

2 30000 360 (001 (024 | 30000 ( 320 (0005 (0.2 25000 [ 280 (0005 (006 | 25000 | 220 (0005|012
25 30,000 | 340 (0008|024 | 25000 280 (0005 (0.2 25000 [ 250 (0004 (006 | 20000 | 200 (0004|012 ]

3 30,000 | 320 (0008024 | 25000 260 (0004 (0.2 20000 [ 220 (0003 (016 | 18000 | 180 |0.003|0.12

0.4 35 30,000 280 (0007|024 | 25000 220 (0004 0.2 20000 [ 1680 (0003 (016 | 18000 | 150 (0002|012

4 30,000 | 250 (0006|024 | 25000 ( 200 (0003 (0.2 20000 [ 160 (0002 (006 | 18000 120 (0002|012
5 25000 250 (0005|024 | 22000 ( 180 (0003 |02 20000 [ 150 (0002 (006 | 18,000 o0 100021012 —

6 25000 | 200 (0004024 | 22000 150 (0,002 |02 18000 | 130 (0002016 | 16000 70 (0,007 1012

8 20,000 | 150 (0002024 | 16000 ( 120 (0001 (0.2 14000 90 |0.007 | 016 | 12,000 40 10007 | 012

10 16,000 [ 100 (0002 (0.24 | 13,000 8010007 0.2 12,000 50 10,007 | 016 | 10,000 20100071012

1 30,000 550 (002 |03 25000 [ 500 (007 [0.25 | 23000 450 |0.007 0.2 20,000 [ 400 {0005 (015

15 30,000 520 (002 |03 25000 | 450 (007 [025 | 23000 | 400 |0.007 |02 20,000 [ 360 [0.005 015

2 30,000 | 500 (002 (03 25000 | 420|007 |0.25 | 23000 380 |0007 |02 20,000 [ 320 |0005 015

25 30,000 | 480 [0015]03 25000 [ 400 (0,008 [0.25 | 23,000 | 360 |0.006|0.2 20,000 [ 300 [0.004 [0.15

3 30,000 | 420 (001503 25000 | 350 10007 |0.25 | 23000 320 (10005 (0.2 20000 280 10003 | 015

35 25000 | 400 [0012]03 25000 [ 320 (0006 [0.25 | 23000 | 280 |0.003|0.2 20000 [ 240 (0,003 (015

0.5 4 25000 | 380|001 (03 25000 [ 280 (0005025 | 23,000 | 240 |0.003]0.2 20,000 [ 200 0002015
' 45 25000 | 350 |0.008 (03 25000 [ 230 (0,004 [0.25 | 20000 | 200 |0005|0.2 18,000 | 160 [0002] 015 —

5 25000 320 (0007103 20,000 200100031025 | 18000 | 150 (0003 | 0.2 16,000 | 100 (0002015

6 25000 300 [0005]03 20000 | 20010003025 | 18000 150 (10002 | 0.2 16,000 | 100 [0002] 015

7 20,000 | 250 (0005 (0.3 16,000 | 180 (0003025 | 14000 140 (0002 0.2 14,000 80 [0.002 1015

8 20,000 | 200 |0.005 (03 16,000 | 160 [0002]025 | 14000 130 [0.002[0.2 12,000 60 10007015

9 20000 200 (000303 16000 150 (0002|025 | 14000 ( 120 (0001 (0.2 12,000 5010007 1015

10 16,000 [ 170 [0.003 (03 13,000 130 (0002025 | 120000 110 (000102 10,000 40 10,007 | 015

15 30,000 | 650 (002 | 035 | 25000 ( 550 (007 [03 23000 [ 450 (0,007 [0.25 | 20,000 | 400 0005|018

0.6 2 30,000 | 550|002 (035 | 25000 ( 500 (001 |03 23000 [ 400 (0,007 [0.25 | 20,000 | 350 (0005|018

3 30,000 | 500 [0015]035 | 25000 450 (0007 [03 23,000 | 350 |0005|0.25 | 20000 | 300 [0.003]0.18

4 25000 | 450 (001 | 035 | 25000 ( 400 (0005 (03 23000 | 300 10003 | 025 | 20000 250 0002|018
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T4 Carbon Steels: Prehardened Steels Hardened Steels Hardened Steels
o WWork Material || S50C - NAKES - NAK8O « HPA1 | HPA-38 - STAVAX - SKD61 SKD11 - PD&12 SKH
{~43HRC) {~E5HRC) (~62HRC) (~65HRC)
s AMHRRIE | AR ERE | SR | HaEE ERE | SR | HaEE ERE | SR | HaEE FRE
?glf;é Eﬁecti»;]e SpindleSpesd | Feed | Depth of Cut |SpindleSpesd| Fesd | Depth of Cut |SpindleSpesd | Feed | Depth of Cut |SpindleSpeed | Feed | Depth of Cut
— o min" | mw/min | dprm |demm | min? | omimin | dpmm | derm | min? | mwiin | dpmm | derm | min™ | mminin | 8pmm | de mm
06 5 25000 | 400|0007 | 035 | 20000 | 350|0003|03 18000 | 250 {0003 ]025 | 16000 | 200 |0002|018
) 6 25000 | 3501|0001 (035 | 20000 | 3000002 (03 18000 | 200 |0002{025 | 16000 | 150 |0.001|018
2 30000 | 750(004 |04 25000 | 600(003 |035 | 23000 | 450 (002 028 | 20000 | 400 (0072|021
4 25000 | 690(003 |04 25000 | 560(002 |035 | 23000 | 400 |0015]028 | 20000 | 320 |0.007|0.21
07 6 25000 | 550(002 |04 20000 | 410[0015]035 | 18000 | 300 {0012 ]028 | 16,000 | 240 |0.007 | 0.21
8 20000 | 430(0012 |04 16000 | 3300001 035 | 14000 | 230 |0007 |028 | 12000 | 180 (0005 |0.21
10 16,000 | 3001|0008 |04 13000 | 20000005035 | 12000 | 180 (0003|028 | 10,000 | 120 |0002 | 0.21
c 3 25000 | 850(004 |045 | 25000 | 7800003 |04 23,000 | 650 (002 |032 | 20,000 | 550 |0.012|0.24
a 4 25000 | 800(003 | 045 | 25000 | 700|0025|04 23000 | 600 (0015 (032 | 20,000 | 500 |0.007 |0.24
E 5 25000 | 700(003 |045 | 23000 | 630|002 |04 20,000 | 530 [0012]032 | 18000 | 450 {0,006 |0.24
'E 0.8 6 20000 | 620(0025|045 | 20000 | 5500002 |04 18000 | 450 {007 |032 | 16,000 | 350 |0.005 | 0.24
b 8 16000 | 500(0015 045 | 16000 | 4000|0007 (04 14000 | 300 |0005|032 | 12000 | 200 |0.003 | 0.24
10 16,000 | 40000012045 | 16,000 | 3500007 (04 12,000 | 180 |0.005{032 | 10,000 | 150 |0.003 | 0.24
12 16,000 | 2300|0007 | 045 | 13,000 | 220|0005 (04 12000 | 120 {0003 |032 | 10,000 | 120 |0002 | 024
2 25000 | 1,200(007 |06 23000 | 1,000(006 |05 18000 | 900 {005 |04 14000 | 600 |0.035 (0.3
- A 25000 | 1,200(006 |06 23000 | 1000|005 (05 18000 | 900 (004 |04 14000 | 600 {003 |03
4 25,000 | 1,000(005 |06 23000 | 900(004 |05 18000 | 800 {003 |04 14000 | 500 {002 |03
5 22,000 | 1,000(004 |06 20,000 | 800|003 |05 16,000 | 700 (002 |04 12,000 | 450 |0.012|03
6 20,000 | 900(003 |06 18,000 | 700|002 (05 14000 | 600 {001 |04 10,000 | 400 {0007 |03
7 20000 | 900(003 |06 18000 | 650|002 |05 14000 | 550 {001 |04 10,000 | 370 {0,006 (0.3
I 8 18000 | 800|003 |06 16,000 | 600|002 |05 12,000 | 500 {001 |04 8,000 | 340 |0.005|03
1 9 18000 | 700|002 |06 16,000 | 550(0015]05 12,000 | 450 |0.007 |04 8,000 | 300 (000503
10 16000 | 600|002 |06 14000 | 5000007 |05 10,000 | 400 {0007 |04 6,000 | 250 |0.005|0.3
12 16,000 | 500|002 |06 13,000 | 4000001 |05 10,000 | 300 {0005 |04 6,000 | 180 |0.004 |03
— 14 16,000 | 4501|0015 |06 13,000 | 2360|0008 |05 10,000 | 280 |0.005 |04 5500 | 160 |0.004 |03
16 14000 | 40000012 |06 12000 | 3200|0006 |05 9,000 | 250 {0004 |04 5500 | 150 (000303
18 14000 | 300|001 |06 12000 | 24000006 |05 8,000 | 200 |0004|04 5000 | 120 (0002|033
20 12000 | 200(0007 |06 10,000 1600005 |05 7000 | 130 {0003 |04 4500 90 10001 103
— 22 12,000 1801|0005 | 06 10,000 1501|0003 (05 6,000 | 100 {0002 |04 4,200 60 |0.001 |03
6 20,000 | 900(004 |07 18000 | 7000003 |06 14000 | 600 {002 |05 10,000 | 400 {007 |04
8 18000 | 800|004 |07 16000 | 600|002 |06 12,000 | 500 (007 |05 8,000 | 340 {0,007 |0.4
1.2 10 16,000 | 600|003 |07 12000 | 5000002 |06 10,000 | 430 {0071 |05 8000 | 300 |0.005|0.4
12 14000 | 600|002 |07 10000 | 5000001 |06 9,000 | 400 {0007 |05 7,000 | 250 {0005 (0.4
16 12000 | 400|0018|07 9,000 | 300(001 |06 8,000 | 260 |0.005|05 6,000 | 160 |0.003 |04
14 6 22000 | 10000006 (08 20000 | 800|004 07 18,000 | 700 (003 056 | 12000 | 450 (002 |042
) 12 16000 | 700|003 |08 13,000 | 500(000 |07 11,000 | 400 |0.007 | 056 8,000 | 280 |0.005|042
4 23000 1200|0070 (09 20000 | 900(00s |075 | 18000 | 800 {004 |06 14000 | 600 |0.03 | 045
] 23000 | 1,000(006 |09 20000 | s8oof004 075 | 18000 | 700|003 |06 14000 | 500 |0.02 | 045
8 20,000 | 900(006 |09 18000 | 600|003 075 | 14000 | 600 |003 |06 10,000 | 380 {007 | 045
L 10 20,000 | 800(004 |08 16000 | 500|003 |075 | 14000 | 500 |002 |06 10,000 | 350 {007 | 045
12 16,000 | 700|004 |08 14000 | 5000002 |075 | 12000 | 430|002 |06 8000 | 310 {0,007 | 0.45
15 14 14000 | 600|003 |08 12000 | 4000002 |075 | 10000 | 380|001 |06 7500 | 250 |0.007 | 0.45
' 16 12,000 | 500(002 (09 10,000 | 360(001 075 9,000 | 300 0007 |06 6,800 | 200 |0.005 | 045
18 10000 | 4000002 |09 5,000 | 330|0008|075 8,000 | 260 |0.005|06 6,000 | 170 {0,004 | 0.45
20 g,000 | 32000014108 8000 | 2801|0005 (075 7000 | 200 |0004|06 5500 | 150 {0,003 | 0.45
25 8000 | 250|001 |09 7,000 | 200|0004|075 6,000 | 150 {0,003 |06 4500 | 100 {0,002 | 045
30 7,000 | 200(0.005 09 6,000 1500003 |075 5000 | 110 {0,002 |06 4000 80 |0.002 | 0.45
35 6,000 150 (0,003 [ 09 5000 1100002 1075 4500 90 |0.002 |06 3,500 60 |10.002 | 0.45
16 6 22,000 | 1,000(006 056 | 19,000 | 850|004 |08 17,000 | 750 {003 064 | 13,000 | 600 |0.025|0.48
) 8 200000 | 900|006 |096 | 17000 7500003 |08 14000 | 600 {003 |064 | 10000 | 430 |0015|0.48




Tt - BT NG NG R
INTHAs. Carbaon Steels- Prehardened Steels Hardened Steels Hardened Steels High Speed Tool Steels
Work Matenial [ S5OC « NAKES - NAKSOD - HPA-1 | HPM-38 - STAVAX - SKD6&1 SKD11 - PD&13 SKH
[~43HRC) [~~B5HRC) [~62HRC) [~65HRC)

P ZEEEI | HE TRE | oasE | Rk TRE | oasE | Rk TRE | oS | Hake Pl s
s Efforive Spindle Spezd| Feed | Depthof Cut |SpindleSpeed| Feed | Depth of Cut |SpindleSpeed| Feed | Depthof Cut |SpindleSpesd| Feed | Depth of Cut
Dia

Length

mirt | mdvin [ Apem | emm | et | mein | Apeem | dermm | min? | movmin | Qe | demm | mine [ mmdin | 8p | de mm

6 20,000 [ 1,000]0.07 |1 18,000 [ 900|005 (0.8 15000 [ 750|004 |07 12000 [ 600003 [05

8 18,000 | 900|006 |1 16,000 | 800 (004 |05 12000 600|003 |07 9500 | 500)002 |05

10 16,000 | 800|006 |1 14,000 | 700 (004 |05 12000 500(003 |07 9500 [ 450|002 |05

1.8 12 14,000 | 700[{005 |1 12,000 [ 600(003 |09 10000 500(002 |07 §200 [ 400|001 [05
1

1

14 14,000 | 700[0.05 12,000 | 600 (003 0.9 10000 [ 430|002 |07 §200 [ 360|001 [05 g% _g,s_!zﬁ
16 12,000 | 600[0.04 10,000 [ 500(002 (0.8 9,200 4001001 |07 7500 [ 3400007 [05 2= 5%
18 10,000 | 500|004 |1 5200 4100002 |09 8500 | 37001001 |07 6,000 [ 3200007 [05 7
4 20,000 | 1,200{0. i 18,000 [1,000]0.08 |1 15000 [ 800|006 [08 12000 [ 600|004 [06

6 20,000 [ 1,000]008 1.2 16,000 [ 900|006
8 18,000 | 500|007 |1.2 16,000 [ 800 [0.05
10 16,000 | 800|006 [1.2 14,000 [ 700 [0.05
12 14,000 | 700]005 |1.2 12,000 [ 600 (004
14 14,000 7000004 [1.2 12,000 [ 600 (003
16 12,000 6001004 [1.2 10,000 [ 500]0.03
18 10,000 [ 500(003 (1.2 5200 410|002
20 10,000 | 400]003 |[1.2 9,200 | 380|002

25 2,000 | 350|002 |1.2 8500 | 3300015
30 8,000 | 300)0015]1.2 7500 | 280|007
35 7000 | 250)0012)1.2 6,500 | 2300008 6,000 | 2001000508 4000 [ 12010005 (06
40 6,000 200]|0008 (1.2 5500 | 1800005 5000 1500004 |08 3500 [ 1000003 |06
50 5000 | 120)0005]1.2 4500 | 1000004 |1 4000 §00.003 | 0.8 3,000 55 [0.002 | 0.6

8 16,000 ) 10001008 [1.5 14000 [ 800 (007 |1.25 | 10000 700[{005 |1 8000 500(003 [075

12 14,000 8001007 |15 12000 [ 700(006 [1.25 9600 600(004 |1 7500 [ 480002 [075

16 12,000 | 7000006 [1.5 10,000 | 600|005 [1.25 8500 | 500|002 |1 7000 [ 4000001 [075

25 20 10,000 | 600]006 |1.5 8200 | 500005 |1.25 7500 | 5000002 |1 5000 [ 400001 [075

1

1

15000 [ 7500005 0.8 12000 [ 600|003 [06
12000 [ 600|004 [08 9500 [ 500002 [06
12000 500|004 |08 9500 [ 450|002 |06
10,000 [ 500(0.03 (0.8 §.200 [ 400|001 [06
10000 [ 430|002 [08 §200 [ 3600007 [06
9,200 4001002 |08 7500 [ 3400007 [06
8500 | 37000071 |08 6000 [ 3200005 (06
8500 3401001 |08 5000 [ 2600005 |06
8000 | 300)0008]08 5000 [ 1600004 06
7000 250000608 4500 [ 1500004 (06

¥
2

30 8,000 4000003 [1.5 7000 300)0025]1.25 6,000 2500015 4000 [ 1500008 [ 075
40 6,000 2500001515 5500 200)10012)1.25 5000 | 180)007 3500 110 {0005 [075
50 5000 | 150|001 |15 4500 | 1200008 [1.25 4000 1700|0005 1 3,000 70 (0004075
8 16,000 | 1,0001015 [1.8 14000 [ 900(01 |15 10,000 [ 800|007 1.2 8000 [ 600|005 [09 —
12 14000 900(01 1.8 12000 [ 800|008 |15 9200 7000006 [1.2 7200 [ 500004 [09
16 12000 800|008 | 1.8 10,000 [ 700(007 |1.5 8500 600005 [1.2 6500 [ 400003 |09

- 20 10,000 soo(nos | 1.8 qo00 | 7oofons (1.5 7800 eo0|004 [1.2 5800 4oo (002 |08
25 g,000 00f(007 1.8 8200 600|006 (1.5 000 soofons (1.2 K000 260(001 |08
30 5,000 700005 | 1.8 7000 6001003 [15 6500 | 500|002 [1.2 4500 | 330 (0007|108
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Nates ¥ These recommended cutting condtions indicate just reference, It should be adjusted according to milling shape and machine type

¥ ap Azl depth of cutting, Ae:Radial depth of cutting.

¥ Recommend to use oil mist coolant for machining hardened steel.

¥ Recommend to apply herical or ramping for approaching into axial direction

¥ Adjust feed rate 50% lower and cutting depth(@e) 20% lower for milling deep wall area. \When L/D exceeds & forstable milling

¥ For slotting, recommend reciprocating milling by adjusting feed & Qp in below 50% of recommended milling condition

¥ Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of @ machine

¥ Recommend guide slotting process with shart neck tool before milling with L/D 5 time or longer neck tool

¥ Major adjustment of milling conditions appropriately on milling protile, machine tool and etc required for the tools smaller than
dia. 0.5mm, or L/D 15 times longer
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