4 Flutes Corner Radius End Mills for Multi Purpose
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Endmills for various work materials (~HRc52), pre-hardened
hs steels, carbon steels, mold steels

Optimum for various work materials by JCRO coating.

High precise edge tolerance.

Designed for minimizing edge chipping by corner R shape.

Various corner R and flute length for wide range application.

Minimize fracturing by high TRS fine (0.5um) WC grade.
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Order Number Diameter Loy Dyeray Shank Order Number Diameter han Dyl Shenk
DxR L1 L d DxR L1 L d
4NCRG 010 0005 S04 1 X' R0.05 2.5 45 4 4NCRG 060 005 080 6 XR0.5 13 80 6
4NCRG 010 001 S04 1 XR0.1 2.5 45 4 4NCRG 060 010 060 6 XR1 11 60 6
4NCRG 010 002 S04 1XR0.2 2.5 45 4 4NCRG 060 010 080 6 XR1 13 80 6
4NCRG 010 003 S04 1XR0.3 2.5 45 4 4NCRG 060 015 060 6 XR1.5 11 60 6
4NCRG 015 0005 S04 1.5 X R0.05 4 45 4 4NCRG 060 015 080 6 XR1.5 13 80 6
4NCRG 015 001 S04 1.5XR0.1 4 45 4 4NCRG 060 020 060 6 XR2 11 60 6
4NCRG 015 002 S04 1.5XR0.2 4 45 4 4NCRG 060 020 080 6 XR2 13 80 6
4NCRG 015 003 S04 1.5XR0.3 4 45 4 4NCRG 080 001 070 8 X R0.1 16 70 8
4NCRG 015 005 S04 1.5XR0.5 4 45 4 4NCRG 080 001 090 8 X R0.1 19 90 8
4ANCRG 020 0005 S04 2 X R0.05 6 45 4 4NCRG 080 002 070 8 X R0.2 16 70 8
4NCRG 020 001 S04 2 XR0.1 6 45 4 4NCRG 080 002 090 8 XR0.2 19 90 8
4NCRG 020 002 S04 2 XR0.2 6 45 4 4NCRG 080 003 070 8 X R0.3 16 70 8
4NCRG 020 003 S04 2 XR0.3 6 45 4 4NCRG 080 003 090 8 X R0.3 19 90 8
4ANCRG 020 005 S04 2XR0.5 6 45 4 4NCRG 080 005 070 8 XR0.5 16 70 8
4NCRG 025 001 S04 2.5XR0.1 6 50 4 4NCRG 080 005 090 8 X R0.5 19 90 8
4NCRG 025 002 S04 2.5XR0.2 6 50 4 4NCRG 080005110 8 X R0.5 19 110 8
4NCRG 025 003 S04 2.5XR0.3 6 50 4 4NCRG 080010070 8 XR1 16 70 8
4NCRG 025 005 S04 2.5XR0.5 6 50 4 4NCRG 080010 090 8XR1 19 90 8
4NCRG 030 001 S06 3 XR0.1 8 60 6 4NCRG 080010110 8XR1 19 110 8
4NCRG 030 002 S06 3XR0.2 8 60 6 4NCRG 080 015070 8XR1.5 16 70 8
4NCRG 030 003 S06 3XR0.3 8 60 6 4NCRG 080 015090 8XR1.5 19 90 8
4NCRG 030 005 S06 3XR0.5 8 60 6 4NCRG 080015110 8XR1.5 19 110 8
4NCRG 030 010 S06 3XR1 8 60 6 4NCRG 080 020 070 8 XR2 16 70 8
4NCRG 040 001 060 4 XR0.1 9 60 4 4NCRG 080 020 090 8XR2 19 90 8
4NCRG 040 001 080 4 XR0.1 9 80 4 4NCRG 080020110 8XR2 19 110 8
4NCRG 040 001 S06 4 XR0O.1 10 70 6 4NCRG 080 025 090 8 XR2.5 19 90 8
4NCRG 040 002 060 4 XR0.2 9 60 4 4NCRG 100 001 075 10 X RO.1 19 75 10
4NCRG 040 002 080 4 XR0.2 9 80 4 4NCRG 100001 100 10 X RO.1 22 100 10
4NCRG 040 002 S06 4 XR0.2 10 70 6 4NCRG 100 002 075 10X R0.2 19 75 10
4NCRG 040 003 060 4 XR0.3 9 60 4 4NCRG 100002 100 10 XR0.2 22 100 10
4NCRG 040 003 080 4 XR0.3 9 80 4 4NCRG 100 003 075 10X R0.3 19 75 10
4ANCRG 040 003 S06 4 XR0.3 10 70 6 4NCRG 100 003 100 10X R0.3 22 100 10
4NCRG 040 005 060 4 XR0O.5 9 60 4 4NCRG 100 005 075 10 XR0O.5 19 75 10
4NCRG 040 005 080 4 XR0.5 9 80 4 4NCRG 100 005 100 10 XR0O.5 22 100 10
4NCRG 040 005 S06 4 XR0.5 10 70 6 4NCRG 100 005 120 10X R0.5 22 120 10
4ANCRG 040 010 060 4 XR1 9 60 4 4NCRG 100010 075 10 XR1 19 75 10
4NCRG 040 010 080 4 XR1 9 80 4 4NCRG 100010 100 10 XR1 22 100 10
4ANCRG 040 010 S06 4 XR1 10 70 6 4NCRG 100010 120 10 XR1 22 120 10
4NCRG 050 001 S06 5XR0.1 13 75 6 4NCRG 100 015075 10 XR1.5 19 75 10
4NCRG 050 002 S06 5XR0.2 13 75 6 4NCRG 100015 100 10 XR1.5 22 100 10
4NCRG 050 003 S06 5XR0.3 13 75 6 4NCRG 100015120 10XR1.5 22 120 10
4NCRG 050 005 S06 5XR0.5 13 75 6 4NCRG 100 020 075 10X R2 19 75 10
4NCRG 050 010 S06 5XR1 13 75 6 4NCRG 100020 100 10XR2 22 100 10
4NCRG 060 001 060 6 X RO.1 11 60 6 4NCRG 100020 120 10 XR2 22 120 10
4NCRG 060 001 080 6 X R0O.1 13 80 6 4NCRG 100 025 075 10X R2.5 19 75 10
4NCRG 060 002 060 6 XR0.2 11 60 6 4NCRG 100 025 100 10 XR2.5 22 100 10
4NCRG 060 002 080 6 XR0.2 13 80 6 4NCRG 100025 120 10X R2.5 22 120 10
4NCRG 060 003 060 6 XR0.3 11 60 6 4NCRG 100030 100 10XR3 22 100 10
4NCRG 060 003 080 6 XR0.3 13 80 6 4NCRG 120 002 080 12 XR0.2 22 80 12
4NCRG 060 005 060 6 X R0.5 11 60 6 4NCRG 120002110 12 XR0.2 26 110 12
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4NCRG 120 003 080
4NCRG 120003 110
4NCRG 120 005 080
4NCRG 120005 110
4NCRG 120 005 130
4NCRG 120010 080
4NCRG 120010110
4NCRG 120010 130
4NCRG 120015 080
4NCRG 120015110
4NCRG 120015130
4NCRG 120 020 080
4NCRG 120020 110
4NCRG 120 020 130
4NCRG 120 025 080
4NCRG 120025110
4NCRG 120 025 130
4NCRG 120 030 080
4NCRG 120030 110
4NCRG 120 030 130
4NCRG 120035110
4NCRG 120040 110
4NCRG 160005 110
4NCRG 160 005 160
4NCRG 160010 110
4NCRG 160010 160

12 XR0.3
12XR0.3
12 XR0.5
12 XR0.5
12 XR0.5
12 XR1
12 XR1
12 XR1
12XR1.5
12XR1.5
12XR1.5
12XR2
12 XR2
12 XR2
12XR2.5
12XR2.5
12XR2.5
12XR3
12XR3
12XR3
12XR3.5
12XR4
16 XR0.5
16 XR0.5
16 XR1
16 XR1
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| 2NCRG/4NCRG

B 4NCRGE= RPM
B Use the same RPM and raise up the feed up to 30% for 4NCRG.
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E34 Slotting

« RPM : rev./min « Feed : mm/min

|y 37%/383 zasi=y 2352
Material Tool steels / Mold steels Prehardened Steels Hardened Steels
4K Hardness 30 ~ 40HRc 40 ~ 50HRc 45 ~ 55HRc
ol A
p Ae Ap Ae Ap Ae
gg}f]ggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
20.4 42,500 562 0.020 0.4 38,250 268 0.008 0.32 34,000 107 0.008 0.32
2 0.5 42,500 643 0.025 0.5 38,250 306 0.01 0.4 34,000 122 0.01 0.4
20.6 42,500 723 0.03 0.6 38,250 344 0.012 0.48 34,000 138 0.012 0.48
20.8 42,500 803 0.04 0.8 38,250 383 0.016 0.64 25,500 153 0.016 0.64
21 40,800 1,992 0.05 1 32,300 949 0.02 0.8 21,675 379 0.02 0.8
22 28,305 2,378 0.1 2 22,100 1,132 0.04 1.6 14,875 453 0.04 1.6
23 18,530 2,410 0.15 3 14,705 1,148 0.06 2.4 9,775 648 0.06 2.4
24 14,195 2,474 0.2 4 11,220 1,178 0.08 3.2 7,480 689 0.08 3.2
25 13,345 2,635 0.25 5 10,625 1,255 0.1 4 7,055 716 0.1 4
26 11,135 2,570 0.3 6 8,798 1,224 0.12 4.8 5,865 743 0.12 4.8
28 8,398 2,345 0.4 8 6,630 1,117 0.16 6.4 4,420 695 0.16 6.4
210 6,630 2,185 0.5 10 5,228 1,040 0.2 8 3,485 662 0.2 8
212 5,653 2,185 0.6 12 4,463 1,040 0.24 9.6 2,975 655 0.24 9.6
1.0D 0.8D
I, 1 — MY
Depth of Cut ~ 40HRC 005D 4QHRC ~ 0.02D Inclined Cutting
2 2
ZHHA  Side Cutting
miAf 272/383 Z2sE 13EZ
Material Tool steels / Mold steels Prehardened Steels Hardened Steels
4E Hardness 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc
o4 A
p Ae Ap Ae Ap Ae
Igg;[ﬁgzgr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
20.4 42,500 236 0.4 0.01 38,250 212 0.2 0.01 34,000 127 0.20 0.01
20.5 42,500 261 0.5 0.015 38,250 235 0.25 0.01 34,000 141 0.25 0.01
20.6 42,500 263 0.6 0.018 38,250 236 0.30 0.012 34,000 142 0.30 0.012
20.8 42,500 427 0.8 0.024 34,000 384 0.40 0.016 25,500 231 0.40 0.016
21 40,800 833 1 0.03 32,300 750 0.50 0.02 21,675 450 0.50 0.02
22 28,305 1,224 2 0.06 22,100 1,102 1.00 0.04 14,875 661 1.00 0.04
23 18,530 1,250 3 0.09 14,705 1,125 1.50 0.06 9,775 675 1.50 0.06
24 14,195 1,275 4 0.12 11,220 1,148 2.00 0.08 7,480 689 2.00 0.08
25 13,345 1,479 5 0.15 10,625 1,331 2.50 0.1 7,055 799 2.50 0.1
26 11,135 1,377 6 0.18 8,798 1,239 3.00 0.12 5,865 744 3.00 0.12
28 8,398 1,346 8 0.24 6,630 1,212 4.00 0.16 4,420 727 4.00 0.16
210 6,630 1,224 10 0.3 5,228 1,102 5.00 0.2 3,485 661 5.00 0.2
212 5,653 1,200 12 0.36 4,463 1,100 6.00 0.24 2,975 635 6.00 0.24
0.03D 0.02D
Hoyy
Depth of Cut ~ 40HRC 1.0D 40HRC ~ 0.5D
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* When milling workpiece is over HRC 52 hardened steel, reduce 20% of the RPM and feed compared to 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 2 flutes. For using 4 flutes, use the same RPM and raise up the feed up to 30% 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.

+ Use the adequate coolant for work material and machining geometry and note for heat and ignition.

462 | < witoos





