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Endmiills for pre-hardened and hardened steels(HRc50~62)
Good wear resistance by Si-based PVD coating.
High precise edge tolerance.
Designed for minimizing edge chipping by corner R shape.
Various corner R and flute length for wide range application.
Outstanding performance at high speed machining by ultra fine
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Order Number Diameter G Pl Shark Order Number Diameter iy Oversl S

DxR L1 L d DxR L1 L d
2NCR 002 0002 S04 0.2 XR0.02 0.6 45 4 2NCR 025 002 S04 2.5XR0.2 6 50 4
2NCR 002 0005 S04 0.2 XR0.05 0.6 45 4 2NCR 025 003 S04 2.5XR0.3 6 50 4
2NCR 003 0002 S04 0.3 XR0.02 0.6 45 4 2NCR 025 004 S04 2.5XR0.4 6 50 4
2NCR 003 0005 S04 0.3 XR0.05 0.6 45 4 2NCR 025 005 S04 2.5XR0.5 6 50 4
2NCR 003 001 S04 0.3XR0.1 0.6 @ 45 4 2NCR 030 0005 S06 3 X R0.05 8 60 6
2NCR 004 0002 S04 0.4 XR0.02 0.8 45 4 2NCR 030 001 S06 3 XRO0.1 8 60 6
2NCR 004 0005 S04 0.4 XR0.05 0.8 45 4 2NCR 030 002 S06 3XR0.2 8 60 6
2NCR 004 001 S04 0.4 XRO0.1 0.8 @ 45 4 2NCR 030 003 S06 3XR0.3 8 60 6
2NCR 005 0002 S04 0.5XR0.02 1 45 4 2NCR 030 004 S06 3XR0.4 8 60 6
2NCR 005 0005 S04 0.5XR0.05 1 45 4 2NCR 030 005 S06 3XR0.5 8 60 6
2NCR 005 001 S04 0.5XR0.1 1 45 4 2NCR 030010 S06 3XR1 8 60 6
2NCR 006 0002 S04 0.6 XR0.02 1.2 45 4 2NCR 035001 S06 3.5XRO0.1 9 70 6
2NCR 006 0005 S04 0.6 XR0.05 1.2 45 4 2NCR 035 002 S06 3.5XR0.2 9 70 6
2NCR 006 001 S04 0.6 XRO.1 1.2 45 4 2NCR 035 003 S06 3.5XR0.3 9 70 6
2NCR 006 002 S04 0.6 XR0.2 1.2 45 4 2NCR 035 005 S06 3.5XR0.5 9 70 6
2NCR 007 0005 S04 0.7 XR0.05 1.4 45 4 2NCR 035010 S06 3.5XR1 9 70 6
2NCR 007 001 S04 0.7 XR0.1 1.4 45 4 2NCR 040 0005 060 4 X R0.05 9 60 4
2NCR 007 002 S04 0.7 XR0.2 1.4 45 4 2NCR 040 0005 080 4 X RO.05 9 80 4
2NCR 008 0002 S04 0.8 XR0.02 1.6 45 4 2NCR 040 0005 S06 4 X R0.05 9 70 6
2NCR 008 0005 S04 0.8 XR0.05 1.6 | .45 4 2NCR 040 001 060 4 X R0.1 9 60 4
2NCR 008 001 S04 0.8 XRO0.1 1.6 @ 45 4 2NCR 040001 080 4 X RO.1 9 80 4
2NCR 008 002 S04 0.8XR0.2 1.6 45 4 2NCR 040 001 S06 4 X RO.1 10 70 6
2NCR 009 0005 S04 0.9 XR0.05 1.8 45 4 2NCR 040 002 060 4 XR0.2 9 60 4
2NCR 009 001 S04 0.9 XR0.1 1.8 45 4 2NCR 040 002 080 4 XR0.2 9 80 4
2NCR 0100002 S04 1 X R0.02 2.5 45 4 2NCR 040 002 S06 4 X R0.2 10 70 6
2NCR 010 0005 S04 1 X R0.05 2.5 45 4 2NCR 040 003 060 4 XR0.3 9 60 4
2NCR 010001 S04 1 XR0.1 2.5 45 4 2NCR 040 003 080 4 XR0.3 9 80 4
2NCR 010002 S04 1 XR0.2 25 | 45 4 2NCR 040 003 S06 4 XR0.3 10 70 6
2NCR 010003 S04 1 XR0.3 2.5 45 4 2NCR 040 004 060 4 XR0.4 9 60 4
2NCR 010004 S04 1 XR0.4 2.5 45 4 2NCR 040 004 080 4 XR0.4 9 80 4
2NCR 012 0005 S04 1.2 X R0.05 3.2 45 4 2NCR 040 004 S06 4 X R0.4 10 70 6
2NCR 012001 S04 1.2XR0.1 3.2 45 4 2NCR 040 005 060 4 X R0O.5 9 60 4
2NCR 012002 S04 1.2XR0.2 3.2 45 4 2NCR 040 005 080 4 XR0.5 9 80 4
2NCR 012003 S04 1.2XR0.3 3.2 45 4 2NCR 040 005 S06 4 X R0O.5 10 70 6
2NCR 0150002 S04 1.5XR0.02 4 45 4 2NCR 040010 060 4 XR1 9 60 4
2NCR 015 0005 S04 1.5 X R0.05 4 45 4 2NCR 040010 080 4 XR1 9 80 4
2NCR 015001 S04 1.5XR0.1 4 45 4 2NCR 040010 S06 4 XR1 10 70 6
2NCR 015002 S04 1.5XR0.2 4 45 4 2NCR 045 001 S06 4.5 X R0.1 11 75 6
2NCR 015003 S04 1.5XR0.3 4 45 4 2NCR 045 002 S06 4.5XR0.2 I 75 6
2NCR 015004 S04 1.5XR0.4 4 45 4 2NCR 045 003 S06 4.5XR0.3 11 75 6
2NCR 015005 S04 1.5XR0.5 4 45 4 2NCR 045 005 S06 4.5XR0.5 11 75 6
2NCR 020 0002 S04 2 XR0.02 6 45 4 2NCR 045010 S06 4.5XR1 11 75 6
2NCR 020 0005 S04 2 XR0.05 6 45 4 2NCR 050001 S06 5XR0.1 13 75 6
2NCR 020 001 S04 2 XRO.1 6 45 4 2NCR 050 002 S06 5XR0.2 13 75 6
2NCR 020 002 S04 2XR0.2 6 45 4 2NCR 050 003 S06 5XR0.3 13 75 6
2NCR 020 003 S04 2 XR0.3 6 45 4 2NCR 050 004 S06 5XR0.4 13 75 6
2NCR 020 004 S04 2XR0.4 6 45 4 2NCR 050 005 S06 5XR0.5 13 75 6
2NCR 020 005 S04 2XR0.5 6 45 4 2NCR 050 010 S06 5XR1 13 75 6
2NCR 025 0005 S04 2.5XR0.05 6 50 4 2NCR 055 002 S06 55XR0.2 13 75 6
2NCR 025 001 S04 2.5XR0.1 6 50 4 2NCR 055 003 S06 5.5XR0.3 13 75 6
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2NCR 055 005 S06 6 2NCR 100010 100

2NCR 055010 S06 55XR1 6 2NCR 100010130 1OXR1 130
2NCR 060 0005 060 6 X RO.05 11 60 6 2NCR 100015075 10XR1.5 19 75 10
2NCR 060 0005 090 6 X R0.05 131 90 6 2NCR 100015 100 10XR1.5 22 100 10
2NCR 060 001 060 6 X RO.1 11 60 | 6 2NCR 100015130 10XR1.5 22 130 10
2NCR 060 001 090 6 X RO.1 13 90 6 2NCR 100 020 075 10XR2 19 | 75 10
2NCR 060 002 060 6 XR0O.2 1 60 | 6 2NCR 100 020 100 10XR2 22 100 10
2NCR 060 002 090 6 XR0.2 131 90 6 2NCR 100 025 100 10XR2.5 22 100 10
2NCR 060 003 060 6 XR0O.3 11 60 6 2NCR 100 030 100 10XR3 22 100 | 10
2NCR 060 003 090 6 XR0O.3 13190 6 2NCR 100 040 100 10X R4 22 100 10
2NCR 060 004 060 6 XR0.4 11 60 | 6 2NCR 120001 080 12 XR0.1 22 80 | 12
2NCR 060 004 090 6 X RO.4 1390 6 2NCR 120001 110 12 XR0.1 26 110 | 12
2NCR 060 005 060 6 XRO.5 1 60 | 6 2NCR 120 002 080 12 XR0.2 22 80 12
2NCR 060 005 090 6 XR0O.5 131 90 6 2NCR 120002 110 12 XR0.2 26 110 12
2NCR 060 010 060 6 XR1 11 60 | 6 2NCR 120 003 080 12XR0.3 22 80 | 12
2NCR 060 010 090 6 XR1 131 90 6 2NCR 120003110 12 XR0.3 26 110 12
2NCR 060 015 060 6 XR1.5 1 60 | 6 2NCR 120 005 080 12 XR0.5 22 80 12
2NCR 060 015 090 6 XR1.5 1390 6 2NCR 120005110 12 XR0.5 26 110 | 12
2NCR 060 020 060 6 XR2 1 60 | 6 2NCR 120 005 130 12 XR0.5 26 130 12
2NCR 060 020 090 6 XR2 131 90 6 2NCR 120010080 12 XR1 22 80 12
2NCR 060 025 090 6 XR2.5 1390 6 2NCR 120010110 12XR1 26 110 12
2NCR 080 001 070 8 XR0.1 6 70 8 2NCR 120010130 12XR1 26 130 12
2NCR 080 001 100 8 XR0.1 19 100 8 2NCR 120015080 12XR1.5 22 80 12
2NCR 080 002 070 8 XR0.2 16 70 8 2NCR 120015110 12XR1.5 26 110 12
2NCR 080 002 100 8 XR0.2 19 100 8 2NCR 120015130 12XR1.5 26 | 130 12
2NCR 080 003 070 8 XR0.3 16 70 8 2NCR 120 020 080 12XR2 22 80 12
2NCR 080 003 100 8XR0.3 19 100 8 2NCR 120020110 12XR2 26 110 12
2NCR 080 005 070 8 XR0.5 6 70 8 2NCR 120020 130 12XR2 26 130 | 12
2NCR 080 005 100 8 XR0.5 19 100 8 2NCR 120025110 12XR2.5 26 110 12
2NCR 080005 120 8 XR0.5 19 120 8 2NCR 120030110 12XR3 26 110 12
2NCR 080010070 8 XR1 16 70 8 2NCR 120040110 12XR4 26 110 12
2NCR 080010 100 8 XR1 19 100 8 2NCR 120050110 12XR5 26 110 12
2NCR 080010120 8 XR1 19 120 8 2NCR 140005110 14 X R0O.5 30 110 14
2NCR 080015070 8XR1.5 16 70 8 2NCR 140010110 14 XR1 30 110 14
2NCR 080015 100 8XR1.5 19 100 8 2NCR 140020110 14 XR2 30 110 14
2NCR 080 020 070 8 XR2 16 70 8 2NCR 160 005 160 16 XR0.5 32 160 16
2NCR 080 020 100 8XR2 19 100 8 2NCR 160010 160 16 XR1 32 160 16
2NCR 080 025 100 8XR2.5 19 100 8

2NCR 080030 100 8 XR3 19 100 8

2NCR 080 035 100 8XR3.5 19 100 8

2NCR 100001 075 10X RO.1 19 75 10

2NCR 100001 100 10 X RO.1 22 100 10

2NCR 100 002 075 10X R0.2 19 75 10

2NCR 100 002 100 10X R0.2 22 100 10

2NCR 100 003 075 10X R0.3 19 75 10

2NCR 100 003 100 10X R0.3 22 100 10

2NCR 100 005 075 10X R0.5 19 75 10

2NCR 100 005 100 10X R0.5 22 100 10

2NCR 100 005 130 10X R0.5 22 130 10

2NCR 100010075 10 X R1 19 75 | 10
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| 2NCR/4NCR

234 Slotting

m 4ANCRZ RPM &Y, FEEDT Z|Ci 30% Up X&.
B Use the same RPM and raise up the feed up to 30% for 4NCR.

* RPM : rev./min « Feed : mm/min

_ 3738 #3%/m2isey 2ZEY 2x2| | 1352
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
SCM/HPM NAK80 / KP4M STAVAX / SKD11 SKD11 / SKD61
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~55HRc 55 ~62HRc
oA Ap Ae Ap Ae Ap Ae Ap Ae
Outside RPM FEED Axial  Radial RPM FEED Axial  Radial RPM FEED Axial  Radial RPM FEED Axial  Radial
Diameter Depth  Depth Depth  Depth Depth  Depth Depth  Depth
20.4 50,000 1,065 | 0.020 0.32 | 45,000 507 | 0.020 0.32 | 40,000 221 | 0.008 0.20 | 33,000 187 0.008 0.20
20.5 50,000 1,217 | 0.025 0.4 | 45,000 580 | 0.025 0.4 | 40,000 252 0.01 0.25 | 33,000 214 0.01 0.25
20.6 50,000 1,369 0.03 0.48 | 45,000 652 0.03 0.48 | 40,000 284 | 0.012 0.3 | 30,000 241 0.012 0.3
20.8 50,000 1,521 0.04 0.64 | 45000 725 | 0.04 0.64 | 30,000 315 | 0.016 0.4 | 25,000 268 0.016 0.4
g1 48,000 3,773 0.05 0.8 | 38,000 1,797 | 0.05 0.8 | 25500 781 0.02 0.5 | 20,500 664 0.02 05
g2 33,300 4,503 0.1 1.6 | 26,000 2,145 0.1 1.6 | 17,500 932 0.04 1 14,500 793 0.04 1
23 21,800 4,564 0.15 24 | 17,300 2,174 0.15 2.4 | 11,500 945 0.06 1.5 9,500 803 0.06 1.5
g4 16,700 4,686 0.2 3.2 | 13,200 2,231 0.2 3.2 8,800 970 0.08 2 7,200 825 0.08 2
g5 15,700 4,990 0.25 4 | 12,500 2,376 | 0.25 4 8,300 1,033 0.1 2.5 6,400 878 0.1 2.5
26 13,100 4,869 0.3 4.8 | 10,350 2,318 0.3 4.8 6,900 1,008 0.12 3 5300 857 0.12 3
28 9,880 4,443 0.4 6.4 7,800 2,116 0.4 6.4 5200 920 0.16 4 4,000 782 0.16 4
210 7,800 4,138 0.5 8 6,150 1,971 0.5 8 4,100 857 0.2 5 3,200 728 0.2 5
212 6,650 4,138 0.6 9.6 5,250 1,971 0.6 9.6 3,500 857 0.24 6 2,650 728 0.24 6
216 6,150 2,400 0.8 128 5,500 1,811 08 128 3,210 788 0.32 8 2,420 669 0.32 8
0.8D 0.5D
Holag I —
Depth of Cut ~45HRC 0.05D 45HRC ~ 0.02D
2 7
ZHHA  Side Cutting
A 518 /3382 BEG L = 13E3 22| [ 23=Z
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
SCM/HPM NAK80 / KP4M STAVAX / SKD11 SKD11 / SKD61
4E Hardness 30 ~ 40HRc 40 ~ 45HRc 45 ~55HRc 55 ~ 62HRc
oA Ap Ae Ap Ae Ap Ae Ap Ae
Qutside RPM FEED  Axia] Radial RPM FEED  Axial Radial RPM FEED Axial]  Radial RPM FEED Axial  Radial
Diameter Depth  Depth Depth  Depth Depth  Depth Depth  Depth
20.4 50,000 1,438 0.4 0.012 | 45,000 735 0.4 0.012 | 40,000 265 0.20 0.008 | 33,000 252 0.20 0.008
20.5 50,000 1,643 0.5 0.015 | 45,000 841 0.5 0.015 | 40,000 302 0.25 0.01 | 33,000 289 0.25 0.01
20.6 50,000 1,848 0.6 0.018 | 45,000 945 0.6 0.018 | 40,000 341 0.30 0.012 | 30,000 325 0.30 0.012
20.8 50,000 2,053 0.8 0.024 | 40,000 1,051 0.8 0.024 | 30,000 378 0.40 0.016 | 25,000 362 0.40 0.016
g1 48,000 5,094 1 0.03 | 38,000 2,606 1 0.03 | 25,500 937 0.50 0.02 | 20,500 896 0.50 0.02
a2 33,300 6,079 2 0.06 | 26,000 3,110 2 0.06 | 17,500 1,118 1.00 0.04 | 14,500 1,071 1.00 0.04
23 21,800 6,161 3 0.09 | 17,300 3,152 3 0.09 | 11,500 1,134 1.50 0.06 9,500 1,804 1.50 0.06
24 16,700 6,326 4 0.12 | 13,200 3,235 4 0.12 8,800 1,164 2.00 0.08 7,200 1,114 2.00 0.08
25 15,700 6,737 5 0.15 | 12,500 3,445 5 0.15 8,300 1,240 2.50 0.1 6,400 1,185 250 0.1
26 13,100 6,573 6 0.18 | 10,350 3,361 6 0.18 6,900 1,210 3.00 0.12 5,300 1,157 3.00 0.12
28 9,880 5,998 8 0.24 7,800 3,068 8 0.24 5,200 1,104 4.00 0.16 4,000 1,056 4.00 0.16
210 7,800 5,586 10 0.3 6,150 2,858 10 0.3 4,100 1,028 5.00 0.2 3,200 983 500 0.2
212 6,650 5,586 12 0.36 5,250 2,858 12 0.36 3,500 1,028 6.00 0.24 2,650 983 6.00 0.24
216 6,280 3,240 16 0.48 5,100 2,626 16 0.48 3,410 946 8.00 0.32 2,440 903 8.00 0.32
0.03D 0.02D
Ay
Depth of Cut ~45HRC 1.0D 45HRC ~ 0.5D
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* When milling workpiece HRC over 62, reduce 20% of the RPM and feed with the same diameter.
* If the effective length is long, reduce the RPM and feed maximum 30%.
* For curved milling, set up the lower value of the pitch than the corner radius value of tool diameter.
* For curved milling, raise up the feed up to 30% in stable milling condition.
¢ The parameters on the table is based on 2flutes. For using 4flutes, use the same RPM and raise up the feed up to 50% in stable milling condition.
* For groove milling, set up the Ae value by considering of corner radius value.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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