2BCBN/2SBCBN Cutting Condition

* RPM : rev./min « Feed : mm/min

A gag/2elEE 13 32| /13
Ma?erial Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
NAK80 / KP4M STAVAX / SKD11 YXR7 / SKH51
A& Hardness 40 ~ 45HRc 45 ~55HRc 55 ~62HRc
up 253
U8 v RPM FEED Ap Ae RPM  FEED Ap Ae RPM  FEED Ap he
Radius Length Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
RO.1 0.2 50,000 326 0.005 0.005 50,000 216 0.004 0.004 50,000 120 0.003 0.003
” 0.5 50,000 308 0.004 0.004 50,000 198 0.003 0.003 50,000 110 0.002 0.003
R0.15 0.3 50,000 800 0.006 0.010 50,000 520 0.004 0.005 50,000 410 0.003 0.005
” 0.5 50,000 720 0.006 0.010 50,000 450 0.003 0.005 50,000 390 0.003 0.005
” 1 50,000 650 0.006 0.010 50,000 410 0.003 0.005 50,000 350 0.003 0.004
RO.2 0.3 50,000 1,120 0.010 0.010 50,000 750 0.005 0.006 50,000 650 0.005 0.005
” 1 50,000 1,050 0.010 0.010 50,000 710 0.005 0.005 50,000 600 0.005 0.005
” 3 50,000 540 0.005 0.005 50,000 360 0.003 0.003 50,000 310 0.002 0.003
R0.25 0.4 50,000 1,420 0.010 0.020 50,000 1,210 0.005 0.010 50,000 1,030 0.005 0.010
” 1 50,000 1,290 0.010 0.015 50,000 1,100 0.005 0.010 50,000 980 0.005 0.010
” 3 50,000 1,090 0.010 0.015 50,000 850 0.005 0.010 50,000 730 0.005 0.010
R0.3 0.5 50,000 2,300 0.020 0.020 50,000 1,890 0.015 0.015 50,000 1,520 0.010 0.010
” 1 50,000 2,180 0.020 0.020 50,000 1,760 0.010 0.010 50,000 1,490 0.010 0.010
” 3 40,000 1,300 0.015 0.020 40,000 1,060 0.010 0.010 40,000 870 0.010 0.010
” 5 30,000 650 0.015 0.015 30,000 590 0.010 0.010 30,000 390 0.005 0.005
R0.4 0.6 50,000 2,600 0.020 0.030 50,000 1,980 0.020 0.020 50,000 1,720 0.010 0.020
” 2 40,000 2,100 0.015 0.020 40,000 1,450 0.015 0.015 40,000 1,210 0.010 0.010
” 4 30,000 1,540 0.015 0.015 30,000 940 0.010 0.015 30,000 840 0.010 0.010
” 8 24,000 970 0.010 0.010 24,000 650 0.005 0.010 24,000 470 0.005 0.005
RO.5 1.5 40,000 2,560 0.030 0.040 40,000 1,980 0.020 0.030 40,000 1,590 0.020 0.020
” 3 30,000 2,100 0.030 0.030 30,000 1,650 0.020 0.030 30,000 1,240 0.020 0.020
” 5 30,000 1,700 0.030 0.030 30,000 1,360 0.015 0.020 30,000 1,080 0.010 0.015
” 10 25,000 780 0.015 0.015 25,000 620 0.010 0.015 16,000 500 0.010 0.010
R0.75 2 40,000 2,300 0.040 0.040 40,000 1,920 0.030 0.030 40,000 1,530 0.020 0.030
” 4 30,000 2,010 0.030 0.030 30,000 1,600 0.025 0.025 30,000 1,280 0.020 0.020
” 8 30,000 1,700 0.030 0.030 30,000 1,360 0.020 0.020 30,000 1,080 0.010 0.010
R1 2 40,000 3,310 0.050 0.050 40,000 2,640 0.040 0.040 40,000 2,110 0.030 0.040
” 6 40,000 3,020 0.030 0.040 40,000 2,410 0.030 0.030 40,000 1,930 0.020 0.030
” 10 24,000 1,210 0.020 0.030 24,000 970 0.010 0.030 24,000 770 0.010 0.020
” 14 16,000 920 0.010 0.020 16,000 780 0.010 0.010 16,000 630 0.010 0.010
R1.5 3 40,000 2,500 0.030 0.040 40,000 2,000 0.030 0.030 40,000 1,600 0.020 0.030
” 6 32,000 2,100 0.030 0.030 32,000 1,680 0.020 0.030 32,000 1,340 0.020 0.030
” 10 21,000 1,700 0.020 0.030 21,000 1,360 0.020 0.020 21,000 1,080 0.010 0.020
” 16 16,000 1,100 0.020 0.030 16,000 880 0.010 0.020 16,000 700 0.010 0.010
R2 4 40,000 2,100 0.030 0.040 40,000 1,680 0.030 0.030 40,000 1,340 0.020 0.030
” 10 21,000 1,620 0.020 0.030 21,000 1,290 0.020 0.020 21,000 1,030 0.010 0.020
” 16 16,000 1,060 0.010 0.020 16,000 840 0.010 0.020 16,000 670 0.010 0.010
R3 = ~ ~ ~ ~ =
o000 3900 | ooso oos0 | 39005 7505 | oo0so oaoso | 'RIR0S PEE | oo0s0  0.060
Ap : Axial Depth % ko] 22} Z/0|(mm
D 1 Ae : Radial Depth 4 Hi5ko| Q! 210 (mm)
IR 2 _LM D : Outside Diameter 2|7 (mm)
Depth of Cut A niSpeed SIHAE (min)
‘i‘ Vf:Feed OI&4E (mm/min)

HRC68 0|4 THEZ 7k Al 222 27| Z2 HI8R 20% DOWN AIFAZHAIL.
7| HAZAR 0 £20| 22 HH| 7IZA 0= 715 B4, 7S 24, 48 71A Sl W2t =24
B2 H|XE K20 ISt AL SHAIL.

HAZ0| Qe OF

207t =T F2 B, 01430| 2dE F20|E o7|R2 S0t 0SS 22 HIZ R LM ALl FHAIR.

ZY AL

In case machining Hardened steel HRC upper 68, reduce 20% of cutting parameter on the table.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If there is no effective length of your endmill on the table, use a similar type of effective length and apply the same proportion.

In case of long length endmill shaking or abnormal sound, lower the rotation speed and feed speed of the table above by the same ratio.
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|1 2ZECBN Cutting Condition

« RPM : rev./min + Feed : mm/min

A ga8/22l5E 13:3 En b =)
Ma?erial Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
NAK80 / KP4M STAVAX / SKD11 YXR7 / SKH51
A& Hardness 40 ~ 45HRc 45 ~55HRc 55 ~62HRc
9z RE¥ o D Ap Ae RPM  FEED Ap Ae RPM  FEED Ap Ae
é?;‘}jﬁgr E@iﬁ{ﬁe Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
20.2 0.2 50,000 211 0.005 0.005 50,000 140 0.004 0.004 50,000 78 0.003 0.003
” 0.5 50,000 200 0.004 0.004 50,000 130 0.003 0.003 50,000 71 0.002 0.003
20.3 0.3 50,000 520 0.006 0.010 50,000 290 0.004 0.005 50,000 260 0.003 0.005
” 0.5 50,000 460 0.006 0.010 50,000 270 0.003 0.005 50,000 250 0.003 0.005
” 1 50,000 422 0.006 0.010 50,000 260 0.003 0.005 50,000 220 0.003 0.004
20.4 0.3 50,000 840 0.010 0.010 50,000 490 0.005 0.006 50,000 430 0.005 0.005
4 1 50,000 690 0.010 0.010 50,000 470 0.005 0.005 50,000 420 0.005 0.005
” 2 50,000 370 0.005 0.005 50,000 240 0.003 0.003 50,000 209 0.002 0.003
20.5 0.4 50,000 940 0.010 0.020 50,000 810 0.005 0.010 50,000 732 0.005 0.010
” 1 50,000 850 0.010 0.015 50,000 560 0.005 0.010 50,000 523 0.005 0.010
” 3 50,000 560 0.010 0.015 50,000 530 0.005 0.010 50,000 504 0.005 0.010
20.8 0.6 50,000 1,530 0.020 0.020 50,000 1,254 0.015 0.015 50,000 1,083 0.010 0.010
” 2 50,000 1,440 0.020 0.020 50,000 1,169 0.010 0.010 50,000 1,064 0.010 0.010
4 4 40,000 860 0.015 0.020 40,000 703 0.010 0.010 40,000 620 0.010 0.010
” 6 30,000 440 0.015 0.015 30,000 390 0.010 0.010 30,000 280 0.005 0.005
21 0.7 50,000 1,730 0.020 0.030 50,000 1,311 0.020 0.020 50,000 1,230 0.010 0.020
” 2 40,000 1,390 0.015 0.020 40,000 960 0.015 0.015 40,000 870 0.010 0.010
” 4 30,000 1,030 0.015 0.015 30,000 620 0.010 0.015 30,000 600 0.010 0.010
” 8 24,000 650 0.010 0.010 24,000 440 0.005 0.010 24,000 340 0.005 0.005
21.5 0.8 40,000 1,700 0.030 0.040 40,000 1,090 0.020 0.030 40,000 1,130 0.020 0.020
” 2 30,000 1,400 0.030 0.030 30,000 1,100 0.020 0.030 30,000 880 0.020 0.020
” 4 30,000 1,130 0.030 0.030 30,000 900 0.015 0.020 30,000 770 0.010 0.015
" 8 16,000 520 0.015 0.015 16,000 410 0.010 0.015 16,000 350 0.010 0.010
22 2 40,000 1,530 0.040 0.040 40,000 1,270 0.030 0.030 40,000 1,090 0.020 0.030
” 4 30,000 1,330 0.030 0.030 30,000 1,060 0.025 0.025 30,000 910 0.020 0.020
” 8 26,000 1,130 0.030 0.030 26,000 900 0.020 0.025 26,000 770 0.010 0.010
225 1.2 40,000 2,200 0.050 0.050 40,000 1,760 0.040 0.040 40,000 1,500 0.030 0.040
” 4 40,000 1,540 0.030 0.040 40,000 1,240 0.030 0.030 40,000 1,150 0.020 0.030
” 10 24,000 810 0.020 0.030 24,000 650 0.010 0.030 24,000 260 0.010 0.020
23 6 40,000 1,400 0.030 0.030 40,000 1,120 0.020 0.030 40,000 960 0.020 0.030
4 10 21,000 1,130 0.020 0.030 21,000 900 0.020 0.020 21,000 770 0.010 0.020
” 16 16,000 730 0.020 0.030 16,000 590 0.010 0.020 16,000 500 0.010 0.010
a4 6 40,000 1,430 0.030 0.040 40,000 1,120 0.030 0.030 40,000 1,040 0.020 0.030
” 10 21,000 1,080 0.020 0.030 21,000 850 0.020 0.020 21,000 740 0.010 0.020
” 16 16,000 700 0.010 0.020 21,000 560 0.010 0.020 16,000 470 0.010 0.010
26 ~ ~ ~ ~ ~ ~
o000 do0 | 0050 000 | 3905 S0 ooso  ooso | 'HP05 P51 oo0s0  0.060
IR Slotting — Side Milling =
=EE + Ap: Axial Depth < + Ap: AxialDepth <
PEgingitn + D : Outside Diameter D + Ae : Radial Depth Ao
2 E0| YUSHA HAE|K QUSH T o %'IEPI Qloi 7H55HH HIYZ Ao 2 2Y SHUAR.
* HRC68 0|4 TAEZ 7HE A| 22 2142 Z2 H[EE 20% DOWN AIAHFHAIL.
o A7) HAZAR U 220|122 M| 7ISAI0l= 7HS €Y, 7S B4, A48 71A SOl 2 24 2Y SHUAIR.

o« BAZUO| Y= REYZ HIZE REY0 HIZSIH ALE SHAIR.

*© ZO7pZIETO| A2 B, O|4S0| 2YE F20= 7|2 2

SEQ0ISEES

Z2 HIZ2 LM AL8S FHAIL.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* In case machining Hardened steel HRC upper 68, reduce 20% of cutting parameter on the table.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If there is no effective length of your endmill on the table, use a similar type of effective length and apply the same proportion.
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In case of long length endmill shaking or abnormal sound, lower the rotation speed and feed speed of the table above by the same ratio.



| 2CCBN/2SCCBN/4SCCBN  cutting Condition oMo i Fod i

A gag/2elEE 13z 32| /13
Ma?erial Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
NAK80 / KP4M STAVAX / SKD11 YXR7 / SKH51
A& Hardness 40 ~ 45HRc 45 ~55HRc 55 ~62HRc
-~
fL% ;ffcﬁ!/e RPM  FEED Ap Ae RPM  FEED Ap Ae RPM  FEED Ap Ae
Diameter Length Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
20.4 0.3 50,000 890 0.010 0.010 50,000 520 0.005 0.006 50,000 450 0.005 0.005
” 1 50,000 730 0.010 0.010 50,000 500 0.005 0.005 50,000 430 0.005 0.005
” 2 50,000 390 0.005 0.005 50,000 250 0.003 0.003 50,000 220 0.002 0.003
20.5 04 50,000 990 0.010 0.020 50,000 850 0.005 0.010 50,000 770 0.005 0.010
” 1 50,000 900 0.010 0.015 50,000 590 0.005 0.010 50,000 550 0.005 0.010
” 3 50,000 630 0.010 0.015 50,000 560 0.005 0.010 50,000 530 0.005 0.010
20.8 0.6 50,000 1,610 0.020 0.020 50,000 1,320 0.015 0.015 50,000 1,140 0.010 0.010
” 2 50,000 1,520 0.020 0.020 50,000 1,230 0.010 0.010 50,000 1,120 0.010 0.010
” 4 40,000 910 0.015 0.020 40,000 740 0.010 0.010 40,000 650 0.010 0.010
” 6 30,000 460 0.015 0.015 30,000 410 0.010 0.010 30,000 290 0.005 0.005
21 0.7 50,000 1,820 0.020 0.030 50,000 1,380 0.020 0.020 50,000 1,290 0.010 0.020
” 2 40,000 1,470 0.015 0.020 40,000 1,010 0.015 0.015 40,000 910 0.010 0.010
” 4 30,000 1,080 0.015 0.015 30,000 660 0.010 0.015 30,000 630 0.010 0.010
” 8 24,000 680 0.010 0.010 24,000 460 0.005 0.010 24,000 360 0.005 0.005
21.5 0.8 40,000 1,790 0.030 0.040 40,000 1,150 0.020 0.030 40,000 1,190 0.020 0.020
” 2 30,000 1,470 0.030 0.030 30,000 1,160 0.020 0.030 30,000 930 0.020 0.020
” 4 30,000 1,190 0.030 0.030 30,000 950 0.015 0.020 30,000 810 0.010 0.015
” 8 24,000 550 0.015 0.015 24,000 430 0.010 0.015 24,000 370 0.010 0.010
g2 2 40,000 1,610 0.040 0.040 40,000 1,340 0.030 0.030 40,000 1,150 0.020 0.030
” 4 30,000 1,400 0.030 0.030 30,000 1,120 0.025 0.025 30,000 960 0.020 0.020
” 8 30,000 1,190 0.030 0.030 30,000 950 0.020 0.030 30,000 810 0.010 0.010
225 1.2 40,000 2,317 0.050 0.050 40,000 1,850 0.040 0.040 40,000 1,580 0.030 0.040
” 4 40,000 1,620 0.030 0.040 40,000 1,300 0.030 0.030 40,000 1,210 0.020 0.030
” 10 24,000 850 0.020 0.030 24,000 680 0.010 0.030 24,000 280 0.010 0.020
23 6 40,000 1,470 0.030 0.030 40,000 1,180 0.020 0.030 40,000 1,010 0.020 0.030
” 10 21,000 1,190 0.020 0.030 21,000 950 0.020 0.020 21,000 810 0.010 0.020
” 16 16,000 770 0.020 0.030 16,000 620 0.010 0.020 16,000 530 0.010 0.010
24 6 40,000 1,510 0.030 0.040 40,000 1,180 0.030 0.030 40,000 1,100 0.020 0.030
” 10 21,000 1,140 0.020 0.030 21,000 900 0.020 0.020 21,000 780 0.010 0.020
” 16 16,000 740 0.010 0.020 16,000 590 0.010 0.020 16,000 500 0.010 0.010
26 ~ ~ - ~ ~ ~
o090 3000 | ooso ooso | 139005 200 | oo0so ooeo | W05 3| oo0so  0.060
Holak «Ap: AxialDepth &
Depth of Cut + Ae : RadialDepth  _t =

HRC68 04 DAEZ 7k Al 22 2/Z0| 22 H8 2 20% DOWN AIHFAAIL.

SEHO| 2 Z0 31404 0S4 EE A(CH30% 0[512 ZO01AIL.

4 \HA| Feed 20% 37t HYUHE 5% L4510 AB SHIAIS.
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B BAA| 0 TR HCHFL OIS PITCHE 4% SHIAIL.
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In case machining Hardened steel HRC upper 68, reduce 20% of cutting parameter on the table.

In case of long effective length, reduce the RPM and feed by 30% or less.

For using 4 flutes, reduce the feed by 20% and the depth of cut by 5%.

For side milling, refer to the corner R section and the angle.

For curved milling, set up a pitch below than corner radius of the tool diameter.

For curved milling, raise the feed upto 30% at a stable speed.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If there is no effective length of your endmill on the table, use a similar type of effective length and apply the same proportion.

In case of long length endmill shaking or abnormal sound, lower the rotation speed and feed speed of the table above by the same ratio.
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I ZJJRB Cutti ng Condition + RPM:rev./min « Feed : mm/min

13=z 22|/ 1FEZ EHz| / 1E3=Z
EWZH Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material STAVX / SKD11 SKD11 / SKD61 YXR7 / SKH51
AE Hardness 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
A Efﬁe RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae
Radius Length Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
RO.1 0.5 60,000 176 0.002 0.005 66,000 104 0.002 0.005 49,500 52 0.002 0.005
” 1 60,000 176 0.002 0.005 66,000 104 0.002 0.005 49,500 52 0.002 0.005
” 1.5 48,000 70 0.001 0.003 52,000 52 0.001 0.003 39,600 24 0.001 0.003
” 2 48,000 44 0.001 0.003 52,000 32 0.001 0.003 39,600 16 0.001 0.003
RO.15 1 45,000 273 0.004 0.010 47,850 144 0.003 0.008 35,750 72 0.003 0.008
” 1.5 45,000 273 0.004 0.010 47,850 144 0.003 0.008 35,750 72 0.003 0.008
” 2 45,000 167 0.003 0.008 47,850 88 0.002 0.005 35,750 44 0.002 0.005
” 3 32,000 70 0.002 0.005 35,200 52 0.001 0.003 26,400 24 0.001 0.003
R0.2 1 37,500 370 0.007 0.018 38,500 192 0.005 0.013 28,875 96 0.005 0.013
” 2 37,500 370 0.007 0.018 38,500 192 0.005 0.013 28,875 96 0.005 0.013
” 3 31,900 185 0.004 0.010 33,550 128 0.003 0.008 25,080 64 0.002 0.005
” 4 25,500 132 0.002 0.005 26,730 96 0.002 0.005 20,020 48 0.002 0.005
R0.25 1 33,000 466 0.010 0.025 33,000 240 0.007 0.018 24,750 120 0.007 0.018
” 2 33,000 466 0.010 0.025 33,000 240 0.007 0.018 24,750 120 0.007 0.018
” 3 31,000 352 0.007 0.018 31,405 184 0.005 0.013 23,540 60 0.005 0.013
” 4 27,150 132 0.003 0.008 28,215 80 0.002 0.005 21,890 40 0.002 0.005
” 5 24,200 97 0.002 0.005 25,850 60 0.002 0.005 19,360 28 0.002 0.005
” 6 21,300 66 0.001 0.003 23,430 40 0.001 0.003 17,600 20 0.001 0.003
” 8 15,900 35 0.001 0.003 17,490 20 0.001 0.003 13,145 10 0.001 0.003
RO.3 1 30,000 1,320 0.030 0.075 29,150 800 0.015 0.038 22,000 400 0.015 0.038
” 2 30,000 1,056 0.020 0.050 29,150 640 0.010 0.025 22,000 320 0.010 0.025
” 3 30,000 704 0.015 0.038 29,150 416 0.008 0.020 22,000 208 0.008 0.020
” 4 30,000 440 0.010 0.025 29,150 272 0.006 0.015 22,000 136 0.006 0.015
” 5 25,000 343 0.007 0.018 25,300 208 0.005 0.013 19,800 104 0.005 0.013
” 6 21,000 282 0.005 0.013 21,450 168 0.004 0.010 16,500 84 0.004 0.010
” 8 16,000 211 0.003 0.008 17,600 128 0.003 0.008 13,200 64 0.003 0.008
” 10 14,900 154 0.002 0.005 16,390 92 0.002 0.005 12,210 44 0.002 0.005
” 12 13,800 97 0.001 0.003 15,180 56 0.001 0.003 11,385 28 0.001 0.003
R0.4 2 27,000 1,408 0.040 0.100 25,850 800 0.020 0.050 19,250 400 0.020 0.050
” 4 27,000 1,056 0.025 0.063 25,850 480 0.012 0.030 19,250 240 0.012 0.030
” 6 23,000 528 0.012 0.030 22,550 320 0.006 0.015 17,050 160 0.006 0.015
” 8 18,000 330 0.007 0.018 18,700 228 0.005 0.013 14,025 112 0.005 0.013
” 10 14,700 299 0.005 0.013 16,115 180 0.004 0.010 12,100 88 0.004 0.010
R0O.5 2 24,000 1,760 0.100 0.250 23,100 1,400 0.050 0.125 17,600 700 0.050 0.125
” 3 24,000 1,760 0.050 0.125 23,100 1,400 0.030 0.075 17,600 700 0.030 0.075
” 4 24,000 1,760 0.050 0.125 23,100 1,400 0.030 0.075 17,600 700 0.030 0.075
” 5 24,000 1,760 0.050 0.125 23,100 1,400 0.030 0.075 17,600 700 0.030 0.075
” 6 21,500 1,100 0.030 0.075 21,670 840 0.025 0.063 15,950 420 0.025 0.063
” 8 18,500 510 0.015 0.038 20,240 384 0.015 0.038 15,180 192 0.015 0.038
” 10 14,800 378 0.010 0.025 16,170 288 0.010 0.025 12,210 144 0.010 0.025
” 12 13,400 334 0.008 0.020 14,630 232 0.008 0.020 10,945 112 0.008 0.020
” 14 12,000 308 0.007 0.018 13,200 176 0.007 0.018 9,900 88 0.007 0.018
” 16 10,500 220 0.005 0.013 11,550 128 0.005 0.013 8,635 64 0.005 0.013
” 18 9,750 176 0.004 0.010 10,725 104 0.004 0.010 8,030 68 0.004 0.010
” 20 9,000 132 0.003 0.008 9,900 80 0.003 0.008 7,425 40 0.003 0.008
” 22 9,000 97 0.002 0.005 9,900 60 0.002 0.005 7,425 28 0.002 0.005
R0.6 6 20,000 1,760 0.060 0.150 19,250 1,400 0.036 0.090 14,410 700 0.036 0.090
” 8 16,600 792 0.025 0.063 17,435 600 0.025 0.063 13,090 300 0.025 0.063
” 10 15,500 510 0.015 0.038 16,885 384 0.015 0.038 12,650 192 0.015 0.038
RO.7 8 15,350 1,100 0.040 0.100 15,455 840 0.030 0.075 11,605 420 0.030 0.075
R0.75 3 17,000 1,760 0.120 0.300 16,500 1,400 0.060 0.150 12,375 700 0.060 0.150
” 4 17,000 1,760 0.120 0.300 16,500 1,400 0.060 0.150 12,375 700 0.060 0.150
” 6 17,000 1,760 0.070 0.175 16,500 1,400 0.040 0.100 12,375 700 0.040 0.100
” 8 15,000 1,100 0.045 0.113 15,400 840 0.030 0.075 11,550 420 0.030 0.075
” 10 15,000 1,100 0.045 0.113 15,400 840 0.030 0.075 11,550 420 0.030 0.075
” 12 13,000 510 0.020 0.050 14,300 384 0.020 0.050 10,725 192 0.020 0.050
” 14 10,900 427 0.015 0.038 11,990 308 0.015 0.038 9,020 152 0.015 0.038
” 16 8,850 343 0.012 0.030 9,680 232 0.012 0.030 7,260 116 0.012 0.030
” 20 8,000 308 0.010 0.025 8,800 176 0.010 0.025 6,600 88 0.010 0.025
R0.8 8 17,500 1,848 0.080 0.200 16,830 1,440 0.050 0.125 12,650 720 0.050 0.125
” 12 13,500 528 0.024 0.060 14,740 392 0.024 0.060 11,055 196 0.025 0.063
” 16 10,800 396 0.016 0.040 11,770 296 0.016 0.040 8,800 148 0.016 0.040
R1 4 14,000 1,848 0.150 0.375 13,475 1,440 0.080 0.200 10,120 720 0.080 0.200
” 6 14,000 1,848 0.100 0.250 13,475 1,440 0.060 0.150 10,120 720 0.060 0.150
” 8 14,000 1,848 0.100 0.250 13,475 1,440 0.060 0.150 10,120 720 0.060 0.150
” 10 14,000 1,848 0.100 0.250 13,475 1,440 0.060 0.150 10,120 720 0.600 1.500
” 12 12,400 1,188 0.060 0.150 12,650 880 0.045 0.113 9,515 440 0.045 0.113
” 14 12,400 1,188 0.060 0.150 12,650 880 0.045 0.113 9,515 440 0.045 0.113
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2JJRB Cutting Condition

* RPM : rev./min « Feed : mm/min

i 13x3 22| /13=Z 22| / 2PEZL
I -7{1 Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material STAVX / SKD11 SKD11/ SKD61 YXR7 / SKH51
4 Hardness 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
o =3
i3 ;fc;ie RPM  FEED Ap Ae RPM  FEED Ap Ae RPM  FEED Ap Ae
Radius Length Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
" 16 10,800 528 0.030  0.075 11,770 392 0.030  0.075 8,800 196 0.030  0.075
” 18 9,700 458 0.025 0.063 10,615 344 0.025 0.063 7,975 172 0.025 0.063
" 20 8,650 396 0.020  0.050 9,416 296 0.020  0.050 7,040 148 0.020  0.050
" 22 8,200 387 0.018  0.045 9,020 264 0.018  0.045 6,765 132 0.018  0.045
” 25 7,800 387 0.016 0.040 8,580 232 0.016 0.040 6,435 116 0.016 0.040
” 30 7,000 308 0.014  0.035 7,700 176 0.014  0.035 5,775 88 0.014  0.035
R1.25 20 9,600 554 0.040  0.100 10,560 408 0.040  0.100 7,920 204 0.040  0.100
R1.5 6 10,500 1,936 0.200  0.500 10,120 1,520 0.120  0.300 7,590 760 0.120  0.300
" 8 10,500 1,936 0.200  0.500 10,120 1,520 0.120  0.300 7,590 760 0.120  0.300
" 10 10,500 1,936 0.150  0.375 10,120 1,520 0.100  0.250 7,590 760 0.100  0.250
" 12 10,500 1,936 0.150  0.375 10,120 1,520 0.100  0.250 7,590 760 0.100  0.250
” 16 10,500 1,936 0.150 0.375 10,120 1,520 0.100 0.250 7,590 760 0.100 0.250
" 20 9,250 1,232 0.100  0.250 9,460 920 0.075  0.188 7,095 460 0.075  0.188
" 25 8,000 554 0.050  0.125 8,800 408 0.050  0.125 6,600 204 0.050 0.125
" 30 5,750 396 0.030  0.075 6,270 296 0.030  0.075 4,703 148 0.030  0.075
" 35 5,350 387 0.025  0.063 5,885 248 0.025  0.063 4,400 124 0.025  0.063
" 40 4,900 343 0.020  0.050 5,445 200 0.020  0.050 4,070 100 0.020  0.050
R2 8 9,000 2,024 0.250  0.625 8,690 1,600 0.150  0.375 6,490 800 0.150  0.375
" 10 9,000 2,024 0.250  0.625 8,690 1,600 0.150  0.375 6,490 800 0.150  0.375
" 12 9,000 2,024 0.200  0.500 8,690 1,600 0.130  0.325 6,490 800 0.130  0.325
" 16 9,000 2,024 0.200  0.500 8,690 1,600 0.130  0.325 6,490 800 0.130  0.325
” 20 9,000 2,024 0.200 0.500 8,690 1,600 0.130 0.325 6,490 800 0.130 0.325
" 25 8.000 1,276 0.130  0.325 8,195 1,000 0.090  0.225 6,160 500 0.090  0.225
" 30 7,000 581 0.060  0.150 7,700 432 0.060  0.150 5,775 216 0.060  0.150
" 35 6,000 554 0.055  0.138 6,600 408 0.055  0.138 4,950 204 0.055  0.138
" 40 4,300 396 0.040  0.100 4,730 296 0.040  0.100 3,520 148 0.040  0.100
R2.5 20 7,200 2,024 0.250  0.625 6,985 1,600 0.160  0.400 5,225 800 0.160  0.400
” 30 6,400 1,276 0.160 0.400 6,820 1,000 0.110 0.275 5,115 500 0.110 0.275
" 40 6,000 607 0.080  0.200 6,600 456 0.080  0.200 4,950 228 0.080  0.200
R3 15 6,500 2,200 0.300  0.750 6,270 1,760 0.200  0.500 4,730 880 0.200  0.500
R4 25 5,200 1,936 0.400 1.000 4,950 1,520 0.250  0.625 3,740 760 0.250  0.625
R5 30 4,300 1,760 0.500 1.250 4,125 1,400 0.300 0.750 3,080 700 0.300 0.750
R6 30 3,600 1,540 0.600 1.500 3,465 1,200 0.350  0.875 2,585 600 0.350  0.875
Ap : Axial Depth Z4r2t0|22iZ10|(mm)
Hojzy Z—LM ge :(JRad?jI %e:pth tﬂ@gi*(ﬂl.’é‘&)ﬁ:'ol(mm)
Denth of Cut < : Outside Diameter /% (mm
epthorty . ‘ Ae ‘ n:Speed EBHEE (min)
[ Vf:Feed OIE£E (mm/min)

HRCS5 O[3t AR (8122, 272) 7HEA| 2:2 TH0[0f Tt Al7[HAIZ 22| 20% UP SHZ4IAIS.
Oo{H2 £ D|AE SHES 250, 5 7FEA| S4 SHE 23 BUL,

A7 BAzAS 20 30|02 A JHEA| 72 A, 7HE 21, 4R 7|0 wtat 272 W QUL
20| 27 240| £2 2% 7| M Q% SILICH@ 1 0[5t AR Al 21 512 22| Sim OJLYL 2)
A 20| U 7H BA| LY, o] 22I5HIAIS.

When milling workpiece HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.

Air blow or mist coolant is recommended, and wet coolants are recommended for copper milling.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management will be within 5um).

Note for chip emission, heat, or ignition.
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I 3JJRB Cutting Condition « RPM: rev.min « Feed : mmjmin
13=z 22|/ 1FEZ EHz| / 1E3=Z
szﬂ Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material STAVX/ SKD11 SKD11 / SKD61 YXR7 / SKH51
AE Hardness 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
HkA gffﬁle RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae
Radius Length Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
RO.5 4 25,500 2,360 0.050 0.200 21,000 2,000 0.030 0.170 16,000 960 0.030 0.170
” 8 18,500 760 0.015 0.120 18,400 710 0.015 0.120 13,800 287 0.015 0.120
” 12 13,400 540 0.008 0.080 13,300 405 0.008 0.080 9,950 189 0.008 0.080
” 16 10,500 320 0.005 0.045 10,500 225 0.005 0.045 7,850 115 0.005 0.045
RO0.75 8 15,000 1,389 0.045 0.250 14,000 1,280 0.030 0.210 10,500 648 0.030 0.210
” 16 8,850 530 0.012 0.130 8,800 489 0.012 0.130 6,600 208 0.012 0.130
R1 8 14,000 2,350 0.100 0.400 12,250 1,960 0.060 0.300 9,200 1,060 0.060 0.300
” 16 10,800 776 0.030 0.240 10,700 580 0.030 0.240 8,000 335 0.030 0.240
” 25 7,800 530 0.016 0.160 7,800 380 0.016 0.160 5,850 320 0.016 0.160
R1.5 16 10,500 2,500 0.150 0.650 9,200 2,100 0.100 0.500 6,900 1,100 0.100 0.500
” 25 8,000 820 0.050 0.380 8,000 640 0.050 0.380 6,000 355 0.050 0.380
” 40 4,900 530 0.020 0.240 4,950 360 0.020 0.240 3,700 220 0.020 0.240
R2 20 9,000 2,680 0.200 0.850 7,900 2,250 0.130 0.700 5,900 1,240 0.130 0.700
” 30 7,000 845 0.060 0.450 7,000 710 0.060 0.450 5,250 374 0.060 0.450
” 40 4,300 640 0.040 0.390 4,300 420 0.040 0.390 3,200 267 0.040 0.390
R25 30 6,400 1,630 0.160 0.880 6,200 1,430 0.110 0.730 4,650 775 0.110 0.730
” 40 6,000 820 0.080 0.625 5,900 760 0.080 0.625 4,500 415 0.080 0.625
” 50 5,300 530 0.050 0.410 5,200 490 0.040 0.400 4,300 295 0.035 0.370
R3 20 6,500 2,820 0.300 1.300 5,700 2,390 0.200 1.000 4,300 1,360 0.200 1.000
” 30 6,400 1,720 0.160 0.880 6,200 1,538 0.110 0.730 4,650 843 0.110 0.730
R4 25 5,200 2,350 0.400 1.700 4,500 2,100 0.250 1.350 3,400 1,060 0.250 1.350
” 40 3,600 1,570 0.300 0.850 2,700 1,260 0.150 0.720 2,040 636 0.120 0.700
R5 30 4,300 2,170 0.500 2.100 3,750 1,860 0.300 1.700 2,800 986 0.300 1.700
” 50 3,400 1,330 0.400 1.050 2,419 1,200 0.200 0.750 1,806 636 0.190 0.680
R6 35 3,600 1,890 0.600 2.600 3,150 1,680 0.350 2.000 2,350 840 0.350 2.000
” 60 2,700 1,180 0.500 1.300 1,956 1,043 0.250 0.900 1,459 522 0.220 0.850
Ap : Axial Depth 2|4 IZ/0](mm
Hola " Ae: Rad'ial Dgpth HHHISEO| IE%&OI(mm)
Depth of Cut ii D : Outside Dlamiter 9|4 (mm)
pe | n:Speed ZULE (min’) .
Vf:Feed Ol5&E (mm/min)

+ HRCS5 O[3t T (2132, B72) 7KBA| 222 THolo Tht| A17| HALZZA0 20% UP SHEAAIS.
© OolHE B2 0|AE BHES 250, 51BN &4 BHUE 23 BUL

¢ 7| BAZAS BT 430102 A IKBA KB B, 1B B3, M8 70 Ofet 22 7 QUL
+ 2UE0| 3T 240 £2 TH 7|7 A& R BLICH(O 1 O5HALG Al U5 518 2] Sim O1Lh 2.)

© HAHA T SAIEE, Fatof T2l

* When milling workpiece HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.

* Air blow or mist coolant is recommended, and wet coolants are recommended for copper milling.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management will be within 5um).

* Note for chip emission, heat, or ignition.
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121JTB Cutting Condition « ROM  rev.Jmin + Feed : mm/imin
_ #4328/ =2slE2 k=) b ik =5y 22| [ 2FEZ
”léﬂﬂ Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels ~ Heat-treated steels / Hardened Steels
Material NAK80 / KP4M STAVAX / SKD11 SKD11/ SKD61 YXR7 [ SKH51
A& Hardness 40 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
3 %E;.g 3= RPM FEED Ap RPM FEED Ap RPM FEED Ap RPM FEED Ap
Radius  Effective  Toper Axial Depth Axial Depth Axial Depth Axial Depth
RO.1 1.5 | 0°30 | 42,000 630 0.007 28,350 431 0.005 27,300 326 0.005 27,300 252 0.004
” 2 0°30 | 32,550 368 0.005 22,575 252 0.004 21,000 200 0.003 21,000 179 0.003
” 1.5 1° 42,000 630 0.007 28,350 431 0.005 27,300 326 0.005 27,300 252 0.004
” 2 1° 32,550 368 0.005 22,575 252 0.004 21,000 200 0.003 21,000 179 0.003
4 2.5 1° 28,000 230 0.002 19,500 180 0.001 17,000 155 0.001 17,000 155 0.001
” 1.5 [1°30 | 42,000 630 0.007 28,350 431 0.005 27,300 326 0.005 27,300 252 0.004
” 2 1°30| 32,550 368 0.005 22,575 252 0.004 21,000 200 0.003 21,000 179 0.003
” 25 [1°30| 28,000 230 0.003 19,500 180 0.001 17,000 155 0.001 17,000 155 0.001
” 1.5 2 42,000 630 0.007 28,350 431 0.005 27,300 326 0.005 27,300 252 0.004
” 2 2 32,550 368 0.005 22,575 252 0.004 21,000 200 0.003 21,000 179 0.003
” 2.5 2 28,000 230 0.004 19,500 180 0.002 17,000 155 0.001 17,000 155 0.001
” 1.5 3 42,000 630 0.007 28,350 431 0.005 27,300 326 0.005 27,300 252 0.004
” 2 3 32,550 368 0.005 22,575 252 0.004 21,000 200 0.003 21,000 179 0.003
@ 2.5 3 28,000 230 0.004 19,500 180 0.002 17,000 155 0.001 17,000 155 0.001
RO.15 3 |10°30| 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
” 2 1° 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
” 3 1° 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
4 4 1° 32,550 494 0.005 22,050 326 0.004 19,950 242 0.003 19,950 189 0.001
” 5 1° 32,550 494 0.003 22,050 326 0.002 19,950 242 0.002 19,950 189 0.001
” 2 1°30 | 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
4 3 1 1°30 | 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
” 4 |1°30| 32,550 494 0.003 22,050 326 0.002 19,950 242 0.002 19,950 189 0.002
” 5 11°30 | 32,550 494 0.003 22,050 326 0.002 19,950 242 0.002 19,950 189 0.002
” 2 2 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
4 3 2 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
” 4 2 32,550 494 0.003 22,050 326 0.002 19,950 242 0.002 19,950 189 0.002
” 5 2 32,550 494 0.003 22,050 326 0.002 19,950 242 0.002 19,950 189 0.002
4 2 3 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
” 3 3 34,650 641 0.008 23,310 399 0.006 21,525 336 0.005 21,525 294 0.004
” 4 3 32,550 494 0.004 22,050 326 0.003 19,950 242 0.002 19,950 189 0.003
" 5 3 32,550 494 0.004 22,050 326 0.003 19,950 242 0.002 19,950 189 0.003
RO.2 2 | 0°30 32,000 1,155 0.016 28,350 788 0.013 26,250 672 0.011 26,250 473 0.008
” 3 /0°30 | 30,000 950 0.016 26,300 650 0.013 23,800 580 0.011 23,800 395 0.008
” 4 |0°30| 28,000 780 0.010 21,000 500 0.008 19,000 475 0.007 19,000 325 0.005
4 5 0730 25,200 525 0.004 17,850 326 0.003 16,800 294 0.003 16,800 252 0.002
” 6 0°3 25,200 525 0.004 17,850 326 0.003 16,800 294 0.003 16,800 252 0.002
” 2 1° 32,000 1,155 0.016 28,350 788 0.013 26,250 672 0.011 26,250 473 0.008
" 3 1° 30,000 950 0.016 26,300 650 0.013 23,800 580 0.011 23,800 395 0.008
” 4 1° 28,000 780 0.010 21,000 500 0.008 19,000 475 0.007 19,000 325 0.005
” 5 1° 25,200 525 0.004 17,850 326 0.003 16,800 294 0.003 16,800 252 0.002
” 6 1° 25,200 525 0.004 17,850 326 0.003 16,800 294 0.003 16,800 252 0.002
” 2 2 32,000 1,155 0.016 28,350 788 0.013 26,250 672 0.011 26,250 473 0.008
” 3 2 30,000 950 0.016 26,300 650 0.013 23,800 580 0.011 23,800 395 0.008
” 4 2 28,000 780 0.010 21,000 500 0.008 19,000 475 0.007 19,000 325 0.005
” 5 2 25,200 525 0.004 17,850 326 0.003 16,800 294 0.003 16,800 252 0.002
” 6 2° 25,200 525 0.004 17,850 326 0.003 16,800 294 0.003 16,800 252 0.002
R0.25| 4 |0°30| 34,650 1,187 0.019 28,350 861 0.015 24,675 630 0.013 24,675 609 0.011
" 6 0°30 21,525 609 0.006 17,850 431 0.005 15,750 368 0.004 15,750 326 0.003
” 4 1° 34,650 1,187 0.019 28,350 861 0.015 24,675 630 0.013 24,675 609 0.011
” 6 1° 21,525 609 0.006 17,850 431 0.005 15,750 368 0.004 15,750 326 0.003
” 8 1° 21,525 609 0.005 17,850 431 0.004 15,750 368 0.003 15,750 326 0.003
” 10 1° 21,525 609 0.004 17,850 431 0.003 15,750 368 0.003 15,750 326 0.003
” 4 |1°30| 34,650 1,187 0.019 28,350 861 0.015 24,675 630 0.013 24,675 609 0.011
@ 6 1°30 21,525 609 0.008 17,850 431 0.005 15,750 368 0.006 15,750 326 0.005
” 8 [1°30| 21,525 609 0.007 17,850 431 0.005 15,750 368 0.005 15,750 326 0.004
” 10 | 1°30 21,525 609 0.006 17,850 431 0.005 15,750 368 0.004 15,750 326 0.003
” 4 2 34,650 1,187 0.019 28,350 861 0.015 24,675 630 0.013 24,675 609 0.011
" 6 2 21,525 609 0.006 17,850 431 0.005 15,750 368 0.004 15,750 326 0.003
” 8 2 21,525 609 0.006 17,850 431 0.005 15,750 368 0.004 15,750 326 0.003
” 10 2 21,525 609 0.006 17,850 431 0.005 15,750 368 0.004 15,750 326 0.003
RO.3 4 |0°30| 43,050 2,142 0.032 31,500 1,418 0.022 23,625 788 0.021 23,625 704 0.016
” 8 |0°30 | 26,775 998 0.016 22,050 735 0.013 16,800 515 0.011 16,800 410 0.008
” 12 |0°30 | 26,250 893 0.008 22,575 714 0.006 14,700 399 0.005 13,650 336 0.004
” 4 1° 43,050 2,142 0.032 31,500 1,418 0.022 23,625 788 0.021 23,625 704 0.016
4 8 1° 26,775 998 0.020 22,050 735 0.015 16,800 515 0.013 16,800 410 0.009
” 12 1° 26,250 893 0.010 22,575 714 0.012 14,700 399 0.008 13,650 336 0.005
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I ZJJTB Cutting Condition + RPM:rev./min « Feed : mm/min

_ 3%/ ZesEs Ink; L] 232 [2FEZ Exz| / 13z
1.|.|)_\|PZH Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels ~ Heat-treated steels / Hardened Steels
Material NAK80 / KP4M STAVAX / SKD11 SKD11/ SKD61 YXR7 / SKH51
AE Hardness 40 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
oA '?"EQ A= RPM FEED Ap RPM FEED Ap RPM FEED Ap RPM FEED Ap
Radius  fffective Japer Axial Depth Axial Depth Axial Depth Axial Depth
RO.3 4 1°30 | 43,050 2,142 0.032 31,500 1,418 0.022 23,625 788 0.021 23,625 704 0.016
" 8 1°30 | 26,775 998 0.020 22,050 735 0.015 16,800 515 0.015 16,800 410 0.010
" 12 1 1°30 | 26,250 893 0.010 22,575 714 0.012 14,700 399 0.010 13,650 336 0.007
" 4 2° 43,050 2,142 0.032 31,500 1,418 0.022 23,625 788 0.021 23,625 704 0.016
" 8 2° 26,775 998 0.022 22,050 735 0.017 16,800 515 0.016 16,800 410 0.010
" 12 2’ 26,250 893 0.012 22,575 714 0.014 14,700 399 0.012 13,650 336 0.007
R0.4 4 |0°30| 43,050 2,310 0.037 29,400 1,470 0.028 24,150 861 0.026 24,150 714 0.016
" 8 |0°30| 26,775 1,365 0.021 18,900 945 0.016 15,750 630 0.016 15,750 578 0.011
" 12 1 0°30 | 26,775 1,050 0.016 16,275 525 0.013 12,600 462 0.011 12,600 420 0.007
” 4 1° 43,050 2,310 0.037 29,400 1,470 0.028 24,150 861 0.026 24,150 714 0.016
" 8 1° 26,775 1,365 0.021 18,900 945 0.016 15,750 630 0.016 15,750 578 0.011
" 12 1° 26,775 1,050 0.016 16,275 525 0.013 12,600 462 0.011 12,600 420 0.007
" 4 1°30 | 43,050 2,310 0.037 29,400 1,470 0.028 24,150 861 0.026 24,150 714 0.016
" 8 1°30 | 26,775 1,365 0.021 18,900 945 0.016 15,750 630 0.016 15,750 578 0.011
" 12 [ 1°30 | 26,775 1,050 0.016 16,275 525 0.013 12,600 462 0.011 12,600 420 0.007
" 4 2’ 43,050 2,310 0.037 29,400 1,470 0.028 24,150 861 0.026 24,150 714 0.016
” 8 2° 26,775 1,365 0.021 18,900 945 0.016 15,750 630 0.016 15,750 578 0.011
" 12 2° 26,775 1,050 0.016 16,275 525 0.013 12,600 462 0.011 12,600 420 0.007
I ZJJTB/BJJTBS Cuttlng Condltlon + RPM:rev./min « Feed : mm/min
_ #3% /T2y 27E7 Qe | 1ZEZ Asfe) | 1ZEF
oA Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels ~ Heat-treated steels / Hardened Steels
Material NAK80 / KPM4M STAVAX / SKD11 SKD11/ SKD61 YXR7 / SKH51
4E Hardness 40 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
kA '?"ﬁ;,g A= RPM FEED Ap RPM FEED Ap RPM FEED Ap RPM FEED Ap
Radius Eﬂigme Xﬂg?er Axial Depth Axial Depth Axial Depth Axial Depth
RO.5 6 |0°30| 26,250 2,100 0.047 17,850 1,365 0.037 17,850 1,050 0.032 16,800 861 0.026
" 10 [0°30| 17,850 1,103 0.023 12,600 767 0.019 11,550 683 0.017 11,550 525 0.013
" 20 | 0°30| 15,750 945 0.014 10,500 683 0.011 9,450 567 0.008 9,450 462 0.008
" 6 1° 26,250 2,100 0.047 17,850 1,365 0.037 17,850 1,050 0.032 16,800 861 0.026
" 10 1° 17,850 1,103 0.023 12,600 767 0.019 11,550 683 0.017 11,550 525 0.013
” 20 1° 15,750 945 0.014 10,500 683 0.011 9,450 567 0.008 9,450 462 0.008
" 30 1° 15,750 750 0.007 10,500 540 0.005 9,450 430 0.004 9,450 360 0.004
" 6 1°30 | 26,250 2,100 0.047 17,850 1,365 0.037 17,850 1,050 0.032 16,800 861 0.026
" 10 [1°30| 17,850 1,103 0.023 12,600 767 0.019 11,550 683 0.017 11,550 525 0.013
" 20 1°30| 15,750 945 0.014 10,500 683 0.011 9,450 567 0.008 9,450 462 0.008
" 30 [1°30| 15,750 750 0.007 10,500 540 0.005 9,450 430 0.004 9,450 360 0.004
” 20 2’ 15,750 945 0.014 10,500 683 0.011 9,450 567 0.008 9,450 462 0.008
" 30 2° 15,750 750 0.007 10,500 540 0.005 9,450 430 0.004 9,450 360 0.004
" 20 3 15,750 945 0.014 10,500 683 0.011 9,450 567 0.008 9,450 462 0.008
" 30 3 15,750 750 0.007 10,500 540 0.005 9,450 430 0.004 9,450 360 0.004
" 40 3 12,250 550 0.004 8,550 420 0.002 7,800 365 0.002 7,800 285 0.002
R0.75 | 10 |0°30 | 18,900 2,205 0.063 12,600 1,470 0.042 12,600 1,155 0.037 12,600 893 0.032
" 20 | 0°30 | 13,650 1,260 0.032 9,450 945 0.021 9,450 735 0.016 9,450 630 0.014
" 30 0°30 9,450 893 0.016 7,350 651 0.013 7,350 546 0.011 7,350 504 0.011
" 10 1° 18,900 2,205 0.063 12,600 1,470 0.042 12,600 1,155 0.037 12,600 893 0.032
" 20 1° 13,650 1,260 0.032 9,450 945 0.021 9,450 735 0.016 9,450 630 0.014
” 30 1° 9,450 893 0.016 7,350 651 0.013 7,350 546 0.011 7,350 504 0.011
" 10 [1°30 | 18,900 2,205 0.063 12,600 1,470 0.042 12,600 1,155 0.037 12,600 893 0.032
" 20 | 1°30| 13,650 1,260 0.036 9,450 945 0.024 9,450 735 0.018 9,450 630 0.016
" 30 | 1°30 9,450 893 0.017 7,350 651 0.014 7,350 546 0.012 7,350 504 0.011
” 40 |1°30 8,400 675 0.010 6,300 510 0.008 6,300 420 0.007 6,300 400 0.006
" 10 2° 18,900 2,205 0.063 12,600 1,470 0.042 12,600 1,155 0.037 12,600 893 0.032
" 20 2° 13,650 1,260 0.036 9,450 945 0.024 9,450 735 0.018 9,450 630 0.016
" 30 2° 9,450 893 0.017 7,350 651 0.014 7,350 546 0.012 7,350 504 0.011
" 40 2° 8,400 675 0.010 6,300 510 0.008 6,300 420 0.007 6,300 400 0.006
R1 12 | 0°30 15,750 2,468 0.084 11,550 1,785 0.068 11,025 1,428 0.059 11,025 1,124 0.048
” 20 | 0°30 | 10,500 1,470 0.063 8,400 1,050 0.053 9,450 1,050 0.047 9,450 924 0.037
” 30 0°30 9,450 1,260 0.047 7,350 840 0.037 7,350 819 0.032 7,350 672 0.026
" 40 | 0°30 9,450 1,260 0.037 7,035 819 0.032 6,300 735 0.026 6,300 609 0.021
" 12 1° 15,750 2,468 0.084 11,550 1,785 0.068 11,025 1,428 0.059 11,025 1,124 0.048
" 20 1° 10,500 1,470 0.063 8,400 1,050 0.053 9,450 1,050 0.047 9,450 924 0.037
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1 2JJTB/3]1JTBS Cutting Condition

* RPM : rev./min « Feed : mm/min

_ #27/ ZasEy 135 gxfal | 1352 gxfal | 1352
”léﬂﬂ Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels ~ Heat-treated steels / Hardened Steels
Material NAK80 / KP4M STAVAX / SKD11 SKD11/ SKD61 YXR7 [ SKH51
A& Hardness 40 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
A %5’3 4= RPM FEED Ap RPM FEED Ap RPM FEED Ap RPM FEED Ap
Radius  Effective  Toper Axial Depth Axial Depth Axial Depth Axial Depth
R1 30 1° 9,450 1,260 0.047 7,350 840 0.037 7,350 819 0.032 7,350 672 0.026
" 40 1° 9,450 1,260 0.037 7,035 819 0.032 6,300 735 0.026 6,300 609 0.021
” 50 1° 7,900 990 0.027 6,650 770 0.025 5,600 655 0.022 5,600 525 0.015
" 12 |1°30 | 15,750 2,468 0.090 11,550 1,785 0.068 11,025 1,428 0.065 11,025 1,124 0.052
” 20 |1°30| 10,500 1,470 0.074 8,400 1,050 0.060 9,450 1,050 0.054 9,450 924 0.042
” 30 1°30 9,450 1,260 0.055 7,350 840 0.043 7,350 819 0.038 7,350 672 0.031
" 40 | 1°30 9,450 1,260 0.043 7,035 819 0.037 6,300 735 0.033 6,300 609 0.026
” 50 [1°30 7,900 990 0.030 6,650 770 0.028 5,600 655 0.029 5,600 525 0.021
" 30 2° 9,450 1,260 0.055 7,350 840 0.043 7,350 819 0.038 7,350 672 0.031
” 40 2° 9,450 1,260 0.043 7,035 819 0.037 6,300 735 0.033 6,300 609 0.026
” 50 2 7,900 990 0.030 6,650 770 0.028 5,600 655 0.029 5,600 525 0.021
" 30 3° 9,450 1,260 0.055 7,350 840 0.043 7,350 819 0.038 7,350 672 0.031
" 40 3 9,450 1,260 0.043 7,035 819 0.037 6,300 735 0.033 6,300 609 0.026
” 50 3 7,900 990 0.030 6,650 770 0.028 5,600 655 0.029 5,600 525 0.021
R1.5 20 |0°30| 10,500 2,310 0.095 8,400 1,365 0.074 7,350 1,260 0.063 7,350 1,155 0.053
” 30 0°30 9,450 1,890 0.079 7,350 1,103 0.063 6,300 1,050 0.053 6,300 924 0.044
” 40 0°30 7,875 1,470 0.063 5,250 924 0.053 5,355 840 0.042 5,355 735 0.037
” 50 |0°30 7,875 1,365 0.042 5,250 840 0.032 5,355 788 0.026 5,355 683 0.024
” 20 1° 10,500 2,310 0.095 8,400 1,365 0.074 7,350 1,260 0.063 7,350 1,155 0.053
” 30 1° 9,450 1,890 0.079 7,350 1,103 0.063 6,300 1,050 0.053 6,300 924 0.044
” 40 1° 7,875 1,470 0.063 5,250 924 0.053 5,155 840 0.042 5,155 735 0.037
" 50 1° 7,875 1,365 0.042 5,250 840 0.032 5,155 788 0.026 5,155 683 0.024
” 60 1° 6,400 1,225 0.028 4,325 710 0.021 4,300 670 0.018 4,300 540 0.016
" 20 [1°30 | 10,500 2,310 0.095 8,400 1,365 0.074 7,350 1,260 0.063 7,350 1,155 0.053
" 30 [1°30 9,450 1,890 0.079 7,350 1,103 0.063 6,300 1,050 0.053 6,300 924 0.044
” 40 | 1°30 7,875 1,470 0.063 5,250 924 0.053 5,355 840 0.042 5,355 735 0.037
” 50 |1°30 7,875 1,365 0.042 5,250 840 0.032 5,355 788 0.026 5,355 683 0.024
" 60 [1°30 6,400 1,225 0.028 4,325 710 0.021 4,300 670 0.018 4,300 540 0.016
” 20 2° 10,500 2,310 0.095 8,400 1,365 0.074 7,350 1,260 0.063 7,350 1,155 0.053
” 30 2° 9,450 1,890 0.079 7,350 1,103 0.063 6,300 1,050 0.053 6,300 924 0.044
” 48 2 7,875 1,365 0.042 5,250 840 0.032 5,355 788 0.026 5,355 683 0.024
" 60 2 6,400 1,225 0.028 4,325 710 0.021 4,300 670 0.018 4,300 540 0.016
” 30 3 9,450 1,890 0.079 7,350 1,103 0.063 6,300 1,050 0.053 6,300 924 0.044
” 50 3 7,875 1,365 0.042 5,250 840 0.032 5,355 788 0.026 5,355 683 0.024
R2 40 0°30 6,300 1,260 0.085 3,675 630 0.068 3,360 557 0.053 3,360 525 0.045
” 60 |0°30 4,200 767 0.063 3,150 473 0.047 2,940 420 0.042 2,940 368 0.033
” 50 1° 5,250 1,010 0.074 3,450 550 0.058 3,120 480 0.048 3,110 445 0.038
” 60 1° 4,200 767 0.063 3,150 473 0.047 2,940 420 0.042 2,940 368 0.033
" 70 1° 3,200 540 0.048 2,760 320 0.036 2,770 360 0.036 2,770 300 0.028
” 45 11°30 5,250 1,010 0.074 3,450 550 0.058 3,120 480 0.048 3,110 445 0.038
” 60 |1°30 4,200 767 0.063 3,150 473 0.047 2,940 420 0.042 2,940 368 0.033
" 70 [1°30 3,200 540 0.048 2,760 320 0.036 2,770 360 0.036 2,770 300 0.028
" 25 3 9,450 1,890 0.079 7,350 1,103 0.063 6,300 1,050 0.053 6,300 924 0.044
” 42 3 7,875 1,365 0.042 5,250 840 0.032 5,355 788 0.026 5,355 683 0.024
R2.5 40 1° 6,300 1,260 0.085 3,675 630 0.068 3,360 557 0.053 3,360 525 0.045
” 60 1° 4,200 767 0.063 3,150 473 0.047 2,940 420 0.042 2,940 368 0.033
” 90 1° 2,200 480 0.041 2,450 280 0.030 2,470 250 0.028 2,200 237 0.023
" 40 | 1°30 6,300 1,260 0.085 3,675 630 0.068 3,360 557 0.053 3,360 525 0.045
" 60 [1°30 4,200 767 0.063 3,150 473 0.047 2,940 420 0.042 2,940 368 0.033
” 9 [1°30 2,200 480 0.041 2,450 280 0.030 2,470 250 0.028 2,200 237 0.023
R3 40 1° 9,450 2,205 0.147 7,350 1,103 0.105 6,300 998 0.084 6,300 893 0.061
" 50 1° 7,800 1,910 0.122 5,980 980 0.088 5,000 845 0.070 5,300 760 0.055
” 60 1° 6,100 1,670 0.105 5,285 820 0.070 4,180 760 0.062 4,300 620 0.048
” 70 1° 4,725 1,470 0.074 4,095 735 0.063 3,570 683 0.053 3,570 578 0.042
” 80 1° 3,540 1,320 0.061 3,400 640 0.046 2,100 510 0.040 2,100 468 0.033
” 49 | 1°30 7,800 1,910 0.122 5,980 980 0.088 5,000 845 0.070 5,300 760 0.055
” 85 |1°30 3,360 1,220 0.055 3,100 580 0.040 1,880 460 0.035 1,880 448 0.028
” 60 2° 6,100 1,670 0.105 5,285 820 0.070 4,180 760 0.062 4,300 620 0.048
” 90 2 3,000 1,050 0.055 2,870 520 0.040 1,720 410 0.035 1,720 400 0.028
R4 50 1° 9,345 2,310 0.189 7,350 1,155 0.147 6,300 1,050 0.105 6,300 840 0.086
” 60 1° 7,150 1,846 0.138 5,330 916 0.114 4,550 820 0.080 4,550 655 0.064
" 80 1° 4,515 1,365 0.095 3,360 683 0.084 3,045 578 0.068 3,045 473 0.042
" 52 |1°30 9,345 2,310 0.197 7,350 1,155 0.154 6,300 1,050 0.113 6,300 840 0.094
” 89 |1°30 3,400 1,090 0.073 2,970 578 0.046 1,890 454 0.041 1,860 443 0.033
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12JJTB/3]1JTBS Cutting Condition

« RPM : rev./min + Feed : mm/min

_ 3% oalsiEZ nk: =/ Faj2| [ 14 Faj2| [ 14
. "Z“ Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels ~ Heat-treated steels / Hardened Steels
il NAKS0 / KP4M STAVAX / SKD11 SKD11/ SKD61 YXR7 / SKH51
A& Hardness 40 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
o8 t
gk -.-.-EQ e RPM FEED Ap RPM FEED Ap RPM FEED Ap RPM FEED Ap
Radius  Effecthe ~ Taper Axial Depth Axial Depth Axial Depth Axial Depth
R5 60 1° 5,775 1,785 0.194 3,675 893 0.168 3,570 735 0.126 3,570 630 0.084
” 75 1° 4,200 998 0.093 3,150 504 0.068 2,940 420 0.053 2,940 336 0.034
” 54 11°30 6,175 1,850 0.220 3,935 923 0.185 3,760 768 0.146 3,760 678 0.097
R6 85 |1°30 2,940 336 0.063 1,995 168 0.032 1,575 158 0.016 1,575 105 0.011
” 63 3° 3,990 735 0.126 2,940 368 0.086 2,625 326 0.063 2,625 231 0.047
Ap : Axial Depth & o?:, I 2z 'Ol(mm)
T, S i
< : Outside Di 3
Depth of Cut T T n:Speed SHAE (min)
‘ ‘ Vf:Feed OI&&E (mm/min)
o HAMZAN U= A= 22 2170 0| 2=t HIF[GH ALSSHYAIR.
- Ols4s U 23 Q01 2l 0lm240] D TS|, A 201 2L
+ OlojER B2 D|AE BUES FHN, S 713 Al £4 BUE FHILLL
. 47| SN2 D +30|02 A 7FEA 1 B, 71 23, 28 7pio] ufzf 22 2 QeI
© AZI|H 9 LI REG A0 = UL E OELEE Z2 HIER 20IM A&FLICL
o HHH T Y IISA LE, L0 FOITHAIR.

If there is no same taper angle of your endmill on the table, refer to the previous taper angle of diameter and apply the same proportion.
* Adjust the value of the feed and Ap based on the effective length and taper angle, and adjust the milling condition.

* Air blow or mist coolant is recommended, and wet coolants are recommended for copper milling.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Where the parameters exceed the machine's maximum spindle speed, the RPM and feedrate should be reduced proportionally.

Note for chip emission, heat or ignition.

|1 2JISP Cutting Condition

« RPM : rev./min « Feed : mm/min

_ 31% /382 32/ Z2lsiE ARl AZ kL= 22| | 13=Z 22| | 13=Z
uléﬂﬂ Tool Steels / Alloy Steels Alloy Steels / Prehardened Steels Stainless Steels Hardened Steels Heﬁ;;éf:;ﬁdsiteeeﬂs/ Heﬁ;}aree:;zdsiéee?slsl
Material SCM/HPM NAK80/KP4M SUS304/SUS316 STAVAX/SKD11 SKD11/ SKD61/ YXR7/ SKD11/ SKD61/ YXR7/
R7 [ SKH51 R7 [ SKH51
4E Hardness 30 ~ 40HRc 40 ~ 45HRc - 45 ~ 55HRc 55 ~ 60HRc 60 ~ 70HRc
HIA Radius RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
RO.5 25,600 680 25,600 680 25,600 680 25,600 680 25,600 610 25,600 610
R0O.75 22,000 850 22,000 850 22,000 850 22,000 850 22,000 750 22,000 750
R1 19,200 1,080 19,200 1,080 19,200 1,080 19,200 1,080 19,200 960 17,600 960
R2 12,400 1,440 11,200 1,240 10,800 1,160 10,000 1,080 10,000 920 8,800 920
R3 8,400 1,480 7,600 1,360 7,200 1,280 6,800 1,200 6,800 1,040 5,900 1,040
R4 6,400 1,120 5,700 1,000 5,500 960 5,100 880 5,100 790 4,400 790
R5 5,100 880 4,600 800 4,400 784 4,000 720 4,000 640 3,600 640
R6 4,800 840 3,800 670 3,640 640 3,400 600 3,400 540 3,000 540
Ae -
VL PN ap o | fe —Ap | fe
Depth of Cut / 0.05D | 0.05D 0.02D | 0.05D
~ 55HRC ~ 70HRC
o BMZR79|ap, ae A= EA Y HFAO| £2| 0|B2, 1S REO| 7152 ASHA|H 24 742| 50%E A8 SHAIR.
o A7 HARAR 1 £2]0|22 HIIZA 7IE YN, 7HS =, A (A of Wt 24 HE QUBIL|CH
o RUBILI|AQ| ZHATE £EE 23t 517{LH L A H HY0| UMY ATIE £201 0|45 428 H[2|5HH 24 SHAIR.

* The values of ap and ae on the table are for roughing or semi-roughing. If you need a great surface roughness, apply 50% of the value.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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| 41JSP/4JJSPM cutting Condition

* RPM : rev./min « Feed : mm/min

- 512 /332 g§ad/ Z2leEE AgolAZ 1ZEZ 22| | 13=Z 2x2| | 1323
”‘léﬂH Tool Steels / Alloy Steels Alloy Steels / Prehardened Steels Stainless Steels Hardened Steels Heli;_r(tireer?égdsiéeeﬂs / Heﬁ;ré'::;gdsiteﬁls /
Material SCM/HPM NAK80/KP4M SUS304/SUS316 STAVAX/SKD11 SKD11/ SKD61/ YXR7/ SKD11/ SKD61/ YXR7/
R7 / SKH51 R7 / SKH51
A Hardness 30 ~ 40HRc 40 ~ 45HRc = 45 ~ 55HRc 55 ~ 60HRc 60 ~ 70HRc
B Radius RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
RO.5 25,600 806 25,600 806 25,600 806 25,600 806 25,600 723 25,600 723
R0.75 22,000 1,007 22,000 1,007 22,000 1,007 22,000 1,007 22,000 889 22,000 889
R1 19,200 1,280 19,200 1,280 19,200 1,280 19,200 1,280 19,200 1,138 17,600 1,138
R2 12,400 1,706 11,200 1,469 10,800 1,375 10,000 1,280 10,000 1,090 8,800 1,090
R3 8,400 1,754 7,600 1,612 7,200 1,517 6,800 1,422 6,800 1,232 5900 1,232
R4 6,400 1,327 5700 1,185 5500 1,138 5100 1,043 5,100 936 4,400 936
R5 5100 1043 4,600 948 4,400 929 4,000 853 4,000 758 3,600 758
R6 4,800 995 3,800 794 3,640 758 3,400 711 3,400 640 3,000 640
Ae
Holzk m A Ae Ap Ae
2Ho Al
Depth of Cut . P 0.05D | 0.05D 0.02D | 0.05D
/ ~ 55HRC ~ 70HRC
A E s lg354 WO 50%E A& SHAIR.

=

o

ZUBILIA 2 AES &

U0l ap, ae #2l= M &
A7) HAMZRAL 2k 4+3|0|2

ST

2 HIEAE

=5 2oL

1B, B

a
L

22 11.9.

="

0| T

to| £2| 0|02, 743t 2E0| 7HRS QUSHA|T EHAL

g 7|4 Sl met z2A42 =

B ATIS £E0H OIS A5

E

=

A BHAALQ.

H|ZI50] 2 SHHAIR.

The values of ap and ae on the table are for roughing or semi-roughing. If you need a great surface roughness, apply 50% of the value.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

1211SB/211B/3]11B/4115B/411B

m 3)JB/4JJSB/4)JB =RPM
m Use the same RPM and raise up the feed up to 50%
for 3JJB/ 4JJSB/ 4)JB

ol
3%,

FEEDRH2ICH 50% Up 2

13e3 32| [ 23=2 32| [23=2
11|é|'}|| Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material STAVAX/SKD11 SKD11/ SKD6T YXR7 / SKH51
4 Hardness 45 ~55HRc 55 ~62HRc 62 ~70HRc
A RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae
Radius Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
R0.05 60,000 150 0.002 0.003 60,000 100 0.001  0.0012 52,500 30 0.001 0.002
RO.1 60,000 180 0.002 0.003 60,000 120 0.002 0.003 45,000 60 0.002 0.003
R0.15 45,000 310 0.004 0.007 43,500 180 0.003 0.005 32,500 90 0.003 0.005
R0.2 37,500 420 0.007 0.012 35,000 240 0.005 0.008 26,250 120 0.005 0.008
R0.25 33,000 530 0.010 0.02 30,000 300 0.007 0.01 22,500 150 0.007 0.01
RO.3 30,000 1,200 0.02 0.1 26,500 800 0.01 0.075 20,000 400 0.01 0.075
R0.4 27,000 1,600 0.04 0.17 23,500 1,000 0.02 0.12 17,500 500 0.02 0.12
R0O.5 24,000 2,000 0.1 0.3 21,000 1,750 0.05 0.2 16,000 875 0.05 0.2
RO0.6 21,000 2,000 0.1 0.3 18,000 1,750 0.05 0.2 14,500 875 0.05 0.2
R0.75 17,000 2,000 0.12 0.4 15,000 1,750 0.06 0.29 11,250 875 0.06 0.29
R1 14,000 2,100 0.15 0.5 12,250 1,800 0.08 0.35 9,200 900 0.08 0.35
R1.25 12,250 2,150 0.17 0.6 10,700 1,850 0.1 0.45 8,050 925 0.1 0.45
R1.5 10,500 2,200 0.2 0.7 9,200 1,900 0.12 0.55 6,900 950 0.12 0.55
R2 9,000 2,300 0.25 0.95 7,900 2,000 0.15 0.75 5,900 1,000 0.15 0.75
R2.5 7,800 2,500 0.25 1.05 6,800 2,100 0.15 0.85 5,100 1,050 0.15 0.85
R3 6,500 2,500 0.3 1.3 5,700 2,200 0.2 1 4,300 1,100 0.2 1
R4 5,200 2,200 0.4 1.7 4,500 1,900 0.25 1.35 3,400 950 0.25 1.35
R5 4,300 2,000 0.5 2.1 3,750 1,750 0.3 1.7 2,800 875 0.3 1.7
R6 3,600 1,750 0.6 2.6 3,150 1,500 0.35 2 2,350 750 0.35 2
Ap : Axial Depth Z8ko|¢1Z10](mm)
Holat — Ae : Radial Depth HtZHtaro|ZeiZ10] (mm)
3 = M D : Outside Diameter 2|Z (mm)
Depth of Cut — n:Speed SIHEE (min)

2]

Vf:Feed Ol

£ (mm/min)

HRC55 0[5t rL|M
L4 BBHA| 374

M7| ;HMZJ-I (=] zr‘l ¢

ZURTLT|H Q| 2 AHS
20l 22

2US0| A1

Oloj22 22 0JAE ZHE

f(

St

estn
I E=E

/\

@
=

253 7|A
2HE

EEx
=T

= oryzol

Al
=

N T

| A 2
A B}

=)

132, 372) 713A 22 Tol0f L] 47] BAZA9| 20% UP SZAAIR.
ojE

S LU0 A ZICH 50%77FA] UP si4Al 2. (3)JB, 4JJSB, 4JJB)

F2ZA| 712 &AL 712
%iﬂ 6|’7‘|L|' H'l al 7-|0=| °;|}\}0| E}‘H%-F[[H A

DA 2R

=1, o

o

7|AH|of 2t 2 A

o=
—_= T

o Son

2594014

YELICH@1 0I5t AL Al 215 518 #2| Sum O|LH 2.)

EErS L£CE

QuKBHL},

HI25t0] 24 St

A2,

When milling workpiece, HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.
Changing flutes from 3 to 4, use the same RPM and raise up the feed up to 50% in stable condition (3JJB, 4JJSB, 41JB).

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management will be within 5um).
Air blow or mist coolants are recommended.
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I ZJJ R E/ 4JJ R E : ‘L‘JJSJS EhEeRsPa’\fnfc%ﬁ’lli/llzgag riliEsHest?gé tftwjg :i-eg;j up to 50% for 4JJRE. + RPM: rev./min « Feed : mm/min

432/ Zes= 13EZ 22| [ 2EEZ
Elén“ Alloy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
Material NAK80/KPAM STAVAX/SKD11 SKD11/ SKD61
AE Hardness 40 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc
e
Oﬁlt??d e E}fﬁ’; o RPM FEED _Ap _Ae RPM FEED ‘Ap ‘Ae RPM FEED 'Ap _Ae
Diameter  Length Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth

21 4 24,480 936 0.100 0.100 21,600 699 0.100 0.100 20,160 563 0.100 0.100
” 6 22,032 773 0.040 0.040 19,440 577 0.040 0.040 18,144 465 0.040 0.040
” 8 22,032 773 0.040 0.040 19,440 577 0.040 0.040 18,144 465 0.040 0.040
” 10 22,032 773 0.025 0.025 19,440 577 0.025 0.025 18,144 465 0.025 0.025
” 12 19,584 502 0.025 0.025 17,280 443 0.025 0.025 16,128 348 0.025 0.025
” 14 19,584 502 0.025 0.025 17,280 443 0.025 0.025 16,128 348 0.025 0.025
” 16 19,584 476 0.015 0.015 17,280 373 0.015 0.015 16,128 283 0.015 0.015
21.2 6 21,760 764 0.084 0.084 19,200 570 0.084 0.084 17,920 460 0.084 0.084
” 8 19,584 687 0.048 0.048 17,280 513 0.048 0.048 16,128 414 0.048 0.048
” 10 19,584 687 0.030 0.030 17,280 513 0.030 0.030 16,128 414 0.030 0.030
” 12 19,584 687 0.030 0.030 17,280 513 0.030 0.030 16,128 414 0.030 0.030
” 16 17,408 611 0.020 0.020 15,360 456 0.020 0.020 14,336 368 0.020 0.020
21.4 8 19,040 668 0.100 0.100 16,800 499 0.100 0.100 15,680 402 0.100 0.100
” 10 17,136 601 0.056 0.056 15,120 449 0.056 0.056 14,112 362 0.056 0.056
” 14 17,136 601 0.035 0.035 15,120 449 0.035 0.035 14,112 362 0.035 0.035
” 16 15,232 391 0.035 0.035 13,440 345 0.035 0.035 12,544 271 0.035 0.035
21.5 6 19,040 668 0.110 0.110 16,800 499 0.110 0.110 15,680 402 0.110 0.110
” 8 19,040 668 0.110 0.110 16,800 499 0.110 0.110 15,680 402 0.110 0.110
” 10 17,136 601 0.060 0.060 15,120 449 0.060 0.060 14,112 362 0.060 0.060
” 12 17,136 601 0.060 0.060 15,120 449 0.060 0.060 14,112 362 0.060 0.060
” 14 17,136 601 0.060 0.060 15,120 449 0.060 0.060 14,112 362 0.060 0.060
” 16 15,232 391 0.038 0.038 13,440 345 0.038 0.038 12,544 271 0.038 0.038
” 18 15,232 391 0.038 0.038 13,440 345 0.038 0.038 12,544 271 0.038 0.038
” 20 15,232 391 0.038 0.038 13,440 345 0.038 0.038 12,544 271 0.038 0.038
” 25 11,424 278 0.023 0.023 10,080 218 0.023 0.023 9,408 165 0.023 0.023
21.6 10 15,912 621 0.040 0.040 14,040 463 0.040 0.040 13,104 373 0.040 0.040
” 14 15,912 621 0.040 0.040 14,040 463 0.040 0.040 13,104 373 0.040 0.040
” 18 15,912 621 0.040 0.040 14,040 463 0.040 0.040 13,104 373 0.040 0.040
21.8 10 15,912 621 0.072 0.072 14,040 463 0.072 0.072 13,104 373 0.072 0.072
” 14 15,912 621 0.072 0.072 14,040 463 0.072 0.072 13,104 373 0.072 0.072
” 18 15,912 621 0.072 0.072 14,040 463 0.072 0.072 13,104 373 0.072 0.072
22 6 14,280 668 0.200 0.200 12,600 499 0.200 0.200 11,760 402 0.200 0.200
” 8 14,280 668 0.140 0.140 12,600 499 0.140 0.140 11,760 402 0.140 0.140
” 10 14,280 668 0.140 0.140 12,600 499 0.140 0.140 11,760 402 0.140 0.140
” 12 12,852 601 0.080 0.080 11,340 449 0.080 0.080 10,584 362 0.080 0.080
” 14 12,852 601 0.080 0.080 11,340 449 0.080 0.080 10,584 362 0.080 0.080
” 16 12,852 601 0.080 0.080 11,340 449 0.080 0.080 10,584 362 0.080 0.080
” 18 12,852 601 0.050 0.050 11,340 449 0.050 0.050 10,584 362 0.050 0.050
” 20 12,852 601 0.050 0.050 11,340 449 0.050 0.050 10,584 362 0.050 0.050
” 25 11,424 391 0.050 0.050 10,080 345 0.050 0.050 9,408 271 0.050 0.050
” 30 11,424 391 0.030 0.030 10,080 345 0.030 0.030 9,408 271 0.030 0.030
22.5 12 12,240 716 0.180 0.180 10,800 535 0.180 0.180 10,080 431 0.180 0.180
” 16 11,116 644 0.100 0.100 9,720 388 0.100 0.100 9,072 388 0.100 0.100
” 20 11,116 644 0.100 0.100 9,720 481 0.100 0.100 9,072 388 0.100 0.100
23 12 10,880 636 0.210 0.210 9,600 475 0.210 0.210 8,960 383 0.210 0.210
” 16 9,792 573 0.120 0.120 8,640 428 0.120 0.120 8,064 345 0.120 0.120
” 20 9792 573 0.12 0.120 8640 428 0.12 0.120 8064 345 0.12 0.120
” 25 9792 573 0.08 0.080 8640 428 0.08 0.080 8064 345 0.08 0.080
” 30 9792 573 0.08 0.080 8640 428 0.08 0.080 8064 345 0.08 0.080
” 40 8704 509 0.05 0.050 7680 380 0.05 0.050 7168 307 0.05 0.050
24 12 8000 1358 0.4 0.400 7050 902 0.4 0.400 6580 727 0.4 0.400
” 16 8000 1358 0.4 0.400 7050 902 0.4 0.400 6580 727 0.4 0.400
” 20 7800 1200 0.3 0.300 6800 800 0.3 0.300 6200 720 0.3 0.300
” 25 7800 1200 0.3 0.300 6800 800 0.3 0.300 6200 720 0.3 0.300
” 30 7800 1200 0.3 0.300 6800 800 0.3 0.300 6200 720 0.3 0.300
” 35 7600 1150 0.2 0.200 6700 780 0.2 0.200 6000 700 0.2 0.200
" 40 7600 1150 0.2 0.200 6700 780 0.2 0.200 6000 700 0.2 0.200
” 45 7600 1150 0.2 0.200 6700 780 0.2 0.200 6000 700 0.2 0.200
” 50 7600 1150 0.2 0.200 6700 780 0.2 0.200 6000 700 0.2 0.200
25 16 7400 1060 0.60 0.600 6600 760 0.4 0.400 5900 680 0.4 0.400
" 20 7400 1060 0.60 0.600 6600 760 0.4 0.400 5900 680 0.4 0.400
” 25 7400 1060 0.450 0.450 6600 760 0.3 0.300 5900 680 0.3 0.300
” 30 7200 1000 0.300 0.300 6200 740 0.2 0.200 5800 650 0.2 0.200
” 35 7200 1000 0.300 0.300 6200 740 0.2 0.200 5800 650 0.2 0.200
” 40 7000 980 0.300 0.300 6000 700 0.2 0.200 5600 620 0.2 0.200
” 50 7000 980 0.300 0.300 6000 700 0.2 0.200 5600 620 0.2 0.200
26 20 6800 950 0.150 0.150 5800 680 0.1 0.100 5400 600 0.1 0.100
” 30 6800 950 0.150 0.150 5800 680 0.1 0.100 5400 600 0.1 0.100
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= £ A8,
I ZJJ R E/ 4JJ R E : 6];5 Eﬁezsze%%P’h;EEr\%?ailsti i(:)%t’#epfjed up to 50% for 4JJRE. « RPM : rev./min » Feed : mm/min

_ ga3g/ =al5ER 13eg 22| / 14=Z
uléﬂﬂ Alloy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
Material NAK80/KP4AM STAVAX/SKD11 SKD11 / SKD61
4E Hardness 38 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc
74 O S Al
Oﬁlt;d - E‘-f?ctci\{e RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae
Diameter Length Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
” 40 6800 950 0.150  0.150 5800 680 0.1 0.100 5400 600 0.1 0.100
” 50 6500 900 0.135 0.135 5600 650 0.09 0.090 5000 560 0.09 0.090
” 60 6500 900 0.135 0.135 5600 650 0.09 0.090 5000 560 0.09 0.090
Slotting Side Milling
olat
Lk + Ap : Axial Depth 2 + Ap : Axial Depth <
Depth of Cut aLa .
+ D : Outside Diameter D + Ae : Radial Depth Ae

© 42N EMeE RAIGHY, T EE QYA SELHOIA] 2T 50%77HA] UP HFMAIR.

o & 20| YLOIA BAE|0 AFLICH THES T5HY| 2f3H 71S5HH HIME WA QR SY SHUAIR.

+ HRCO5 0|4 TF=Z 7HS Al 22 249 Z2 HIEE 20% DOWN siFHAIL.

o 7| HAZA2 A0 £2|0|BE HIIBAE 7HS B, 7HE 34, A8 71A SOl et 27 2 SHAL.

© ZUBILIIAY ZHATS S5 20t 317{LEH & HE 0| LMY ATS L0t 015 5 HIFSH0] 2 SHAL.
* 2S0| A1 290l 2 B2 71A A8 2Y FLICH(@ 1 0[5t AL Al 21E 518 22| Sum O|LHY A.)

© OlojE2, AR, QUDIAE FHUES SUTIH, YS 2 ML 7HSAl L1t Lato] 2| MM

* For 4JJRE, use the same RPM and raise up the feed up to 50% in stable condition.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling hardened material, HRC over 65, decrease by 20% RPM and feed compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

+ Use a machine with low vibration and good rigidity (@1 or less, the vibration tolerance management will be within 5um.)

* Air blow or mist coolants are recommended and note for chip emission, heat or ignition.

. .. - RPM &%, FEEDEH 2|c{ 50% Up A-&.
I 4JJE Cuttlng Condition I 4JJHE B&BIIHE Use the same RPM, raise up %e feed up to 50%
gy BE2/EEEEZ  D7ew e 232l 2257 22l 2257
Ma?erial Alley sl el e e Hardened Steels M a?erial Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
NAK80/KP4M STAVAX/SKD11 SKD11/ SKD61 YXR7 / SKH51
A& Hardness 40 ~ 45HRc 45 ~ 55HRc AE Hardness 55 ~ 62HRc 62 ~ 70HRc

A3 A3 A Ae A Ae

é)igrtrslggr RPM FEED RPM FEED gg}ﬁggr RPM FEED Axial gepth Radial Depth RPM FEED Axial Igepth Radial Depth
21 31,500 1,050 20,300 710 21 32,000 800 0.5 0.02 28,000 500 0.5 0.02
22 20,200 1,250 14,300 840 21.5 30,000 900 0.75 0.03 25,000 550 0.75 0.03
23 14,300 1,250 8,500 840 22 24,000 1,000 1 0.04 16,000 600 1 0.04
24 11,400 1,300 7,200 880 23 38,400 1,600 1.5 0.06 19,200 1,140 1.5 0.06
25 10,500 1,500 6,700 1,000 24 28,800 1,850 2 0.08 14,400 1,320 2 0.08
26 8,450 1,400 5,600 950 25 24,000 2,100 2.5 0.1 12,000 1,500 2.5 0.1
a7 7,800 1,380 4,200 900 26 19,200 2,430 3 0.12 9,600 1,740 3 0.12
28 6,500 1,350 3,830 840 28 14,400 2,430 4 0.16 7,200 1,740 4 0.16
29 6,150 1,260 3,500 840 210 11,520 2,430 5 0.2 5,760 1,740 5 0.2
210 5250 1,260 2,800 800 212 9,600 2,010 6 0.24 4,800 1,440 6 0.24
211 4,300 1,150 2,500 800 216 7,200 1,500 8 0.32 3,600 1, 080 8 0.32
212 4,300 1,150 2,300 760 220 5,760 1,200 10 0.4 2,880 10 0.4
214 3,500 1,050 2,100 760 0.03D 0.02D
216 3,500 1,050 2,000 700
218 2,800 1,000 2,000 700 YUY
220 2,600 980 1,800 650 Depth of Cut ~55HRC 55HRC ~

HRCSS O3t LA (812, B7%) 7BA| 22 THo[of Cit] 47| HALZ740] 20% UP #ZAAI.
¢ LHESI6-84 78| Sl 920610, SO SEUIA TIZE 20} S0%712 UP A

20| £80| &2 37 BRILCE

| 41 BAEAR 50 ARO[ A B 3 B FE 8, %8 TP 2 22 Q3B

© ZABIIPO| HHATIS SEE 22 S7ILLH U Y S| ST ATS A0 014 STE HZFH0) 2 SHYAIL.

¢ AT YT A MBS HARE ABSHIAIL,
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* When milling workpiece, HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.

+ For 6-8 flutes of JJHE, keep the RPM and raise up the feed up to 50% in the stable milling condition.

Note that JJHE series performs better in side milling rather than groove milling.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use suitable cutting oil for material and machining geometry.
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I ZJJE Cutti ng Condition * RPM : rev./min « Feed : mm/min

£ 34 Slotting ZHIA Side Cutting
R Ik L 232/ 242 232 / 24EZ 13eZ 232/ 23S 232 | 23S
EI -|1|| Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material STAVAX/SKD11 SKD11/SKD61 YXR7 / SKH51 STAVAX/SKD11 SKD11/ SKD61 YXR7 / SKH51
A& Hardness 45 ~ 55HRc 55 ~ 65HRc 62 ~ 70HRc 45 ~ 55HRc 55 ~ 62HRc 62 ~ 70HRc
B RPM  FEED RPM  FEED RPM  FEED RPM  FEED RPM  FEED RPM  FEED
utside Diameter

20.1 33,000 50 33,000 40 26,400 30

20.2 33,000 60 33,000 45 20,000 35

20.3 33,000 70 25,000 50 20,000 40

20.4 33,000 90 25,000 55 20,000 60 o SHEMNET}

20.5 33,000 140 25,000 85 20,000 75 + Side cutting is not possible.

20.6 30,000 160 25,000 105 15,200 80

20.8 25,000 185 19,000 110 14,000 90

20.9 22,700 205 17,500 125 12,500 85
21 20,500 670 16,000 340 12,500 160 20,500 775 16,000 340 12,500 323
%2 14,500 800 11,000 400 9,500 210 14,500 925 11,000 415 9,500 394
23 9,500 800 7,500 400 6,400 210 9,500 925 7,500 415 6,400 394
o4 7,200 840 5,600 425 4,750 220 7,200 960 5,600 430 4,750 409
@5 6,400 885 5,100 450 4,450 245 6,400 1,020 5,100 470 4,450 447
%6 5,300 870 4,200 450 3,700 240 5,300 1,000 4,200 460 3,700 437
28 4,000 800 3,200 400 2,800 220 4,000 910 3,200 425 2,800 404
210 3,200 750 2,550 390 2,200 210 3,200 850 2,550 400 2,200 380
212 2,650 750 2,100 390 1,860 210 2,650 850 2,100 400 1,860 380
216 1,840 560 1,800 250 1,460 185 1,840 750 1,800 340 1,800 323
218 1,840 560 1,800 250 1,460 185 1,840 750 1,800 340 1,800 323
220 1,460 560 1,400 250 1,100 185 1,460 1,400 325 1,400 309

0.8D 0.5D e D
I N
EEE] 0.05D 0.02D %
Depth of Cut 0 . ~60HRC 60HRC ~
~60HRC 60HRC ~

+ HRCSS Ofs} TiAM (B3, B7%) 7HBAI 262 o[l Cht] 47| HALZZA0| 20% UP SHEAAIS.
©A|BMZAS HT 4X0102 AZFTA KB B, 712 X, M8 710 Ofet 22 7 QUL

© ZUBILIIAY 2UHATE S5 20t 5L U A FAL0| LS ATS S0t 01E £ 5 HY510 2 SHIAIR.
¢ AT Y 7KS BAO HBS HARE AEIHIAIL,

* When milling workpiece, HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Use suitable cutting oil for material and machining geometry.
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1 2JJCR /7 2JJTC Cutting Condition

£34 Slotting

* RPM : rev./min « Feed : mm/min

A 13z Exz| / 1E=Z Exz| / 13z
Material Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
STAVAX/SKD11 SKD11/ SKD61 YXR7 / SKH51
Z4E Hardness 45 ~55HRc 55 ~62HRc 62 ~ 70HRc
A3 a3 A Ae A Ae A Ae
é{g}ﬁgzr %gETL?; — — Axial gepth Radial Depth Ll — Axial Bepth Radial Depth L = Axial gepth Radial Depth
20.4 RO.1 33,000 105 0.01 0.01 25,000 60 0.005 0.008 25,000 60 0.005 0.008
20.5 RO.1 33,000 110 0.015 0.02 25,000 65 0.007 0.010 20,000 40 0.007 0.010
20.8 R0.2 30,000 125 0.02 0.10 25,000 85 0.01 0.075 20,000 50 0.01 0.075
21 R0.3 25,000 226 0.04 0.15 19,000 131 0.02 0.12 16,000 74 0.02 0.12
21.5 RO.5 20,500 268 0.10 0.30 16,000 157 0.05 0.20 12,500 95 0.05 0.20
22 RO.5 14,500 324 0.15 0.50 11,000 186 0.1 0.25 9,500 124 0.10 0.30
225 R0O.5 9,500 324 0.20 0.50 7,500 186 0.12 0.35 6,400 124 0.12 0.40
23 R0O.5 9,500 324 0.20 0.50 7,500 186 0.12 0.35 6,400 124 0.12 0.40
24 RO.3 7,200 337 0.25 0.30 5,600 197 0.15 0.20 4,750 127 0.15 0.30
@5 R0O.5 6,400 356 0.25 0.50 5,100 209 0.15 0.50 4,450 142 0.15 0.40
” R1 6,400 356 0.40 1.05 5,100 209 0.35 0.80 4,450 142 0.30 0.70
26 R0O.5 5,300 349 0.20 0.70 4,200 209 0.2 0.60 3,700 140 0.20 0.50
” R1 5,300 349 0.30 1.00 4,200 209 0.3 0.80 3,700 140 0.20 0.65
” R1.5 5,300 349 0.50 1.30 4,200 209 0.4 1.00 3,700 140 0.30 0.80
28 R0O.5 4,000 318 0.30 0.70 3,200 191 0.20 0.60 2,800 130 0.20 0.50
” R1 4,000 318 0.40 1.00 3,200 191 0.25 0.90 2,800 130 0.25 0.70
” R1.5 4,000 318 0.40 1.30 3,200 191 0.25 1.20 2,800 130 0.25 0.80
210 R0O.5 3,200 300 0.40 0.80 2,550 180 0.2 0.60 2,200 122 0.20 0.50
” R1 3,200 300 0.50 1.00 2,550 180 0.3 0.80 2,200 122 0.30 0.80
” R2 3,200 300 0.50 1.70 2,550 180 0.3 1.50 2,200 122 0.30 1.30
212 RO.5 2,650 300 0.50 1.00 2,100 180 0.35 0.80 1,860 122 0.20 0.60
” R1 2,650 300 0.60 1.30 2,100 180 0.35 1.20 1,860 122 0.30 1.00
" R2 2,650 300 0.60 1.80 2,100 180 0.35 1.70 1,860 122 0.30 1.40
” R3 2,650 300 0.60 2.50 2,100 180 0.40 2.00 1,860 122 0.30 1.80
ZHYA  Side Cutting
Ay 173z EH2| / 1FEZ FA2| / 13z
Ma?erial Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
STAVAX/SKD11 SKD11 / SKD61 YXR7 / SKH51
4E Hardness 45 ~55HRc 55 ~62HRc 62 ~ 70HRc
oA A Ae A Ae A Ae
&g}ﬁg‘;r RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth
20.4 33,000 105 0.40 0.012 25,000 60 0.2 0.008 25,000 60 0.2 0.008
20.5 33,000 110 0.50 0.015 25,000 65 0.25 0.010 20,000 40 0.25 0.010
20.8 30,000 125 0.80 0.024 25,000 85 0.4 0.016 20,000 50 0.4 0.016
21 25,000 145 1.00 0.030 19,000 128 0.5 0.02 16,000 74 0.5 0.02
22 14,500 208 2.00 0.060 11,000 129 1 0.04 9,500 76 1 0.04
23 9,500 208 3.00 0.090 7,500 131 1.5 0.06 6,400 77 1.5 0.06
24 7,200 216 4.00 0.120 5,600 132 2 0.08 4,750 78 2 0.08
26 5,300 224 6.00 0.180 4,200 133 3 0.12 3,700 80 3 0.12
28 4,000 204 8.00 0.240 3,200 135 4 0.16 2,800 81 4 0.16
210 3,200 192 10.00 0.300 2,550 136 5 0.20 2,200 82 5 0.20
212 2,650 192 12.00 0.360 2,100 138 6 0.24 1,860 84 6 0.24
0.03D 0.02D
EHES BN
Depth of Cut ~60HRC 1.00 60HRC ~ 0.5D Inclined Cutting

QE0| 21 B0 SH49} 1S AES Hf30% Of5H2 ZOLALL.
¢ BB A AR SEI 2SS 0501 HA AT HIRILIC

+ DO A 270 LR ECHHR 0|5 PITCHE 4% SHIAIL.

+ DB A YOI 45 LHOIM TIES HTh 30%717] UP SFHAIL.

come =

© A HAZAS 2 AN0IDE A TIBA| 13 ¥, 7HE B3, A8 7|70 ufet 27

[y | O oo =", o

Wy

Pl

ol
o

HRCS5 O[5} LAY (22, S7) 7H5A 22 THo|0f] CHH| 47| ZAt2249] 20% UP SiFHAIR.

kS|,

=

© H0E2, HAR, QUN|AE FUES 2H5IH, US 2 H7SIL 7ISA| L2 Lajol| 32| SHAIR

* When milling workpiece, HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.

* In case of long effective length, reduce the RPM and feed by 30% or less.

* For side milling, refer to the corner radius and

* 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 by 30% in stable condition.

* 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.

www.jjtools.co.kr

| 415



| 4JJCR/6]JICR/41IJTC = U the some RPA and raié up the feee up to 50% for 61CR.

A i L=s Exz| / 13EZ @3]/ 13=Z
Ma?erial Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
STAVAX/SKD11 SKD11/ SKD61 YXR7 / SKH51
AE Hardness 45 ~55HRc 55 ~62HRc 62~ 70HRc
A3 g A Ae A Ae A Ae
ggrtnsggr (R:g{i?fsr RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial Igepth Radial Depth
20.5 RO.1 33,000 365 0.015 0.013 25,000 245 0.007 0.010 20,000 140 0.007 0.010
20.6 RO.1 30,000 380 0.02 0.098 25,000 250 0.01 0.075 20,000 150 0.01 0.075
20.7 RO.1 28,000 390 0.03 0.104 21,000 255 0.01 0.080 18,000 150 0.01 0.080
20.8 RO.1 25,500 400 0.04 0.120 19,000 260 0.02 0.10 16,000 155 0.02 0.10
21 RO.1 20,500 710 0.08 0.156 16,000 392 0.04 0.12 12,500 236 0.03 0.12
” R0.3 20,500 710 0.10 0.104 16,000 393 0.05 0.08 12,500 238 0.05 0.06
215 RO.1 18,000 759 0.12 0.125 13,000 394 0.07 0.10 10,500 239 0.05 0.08
” R0O.5 18,000 759 0.15 0.156 13,000 396 0.10 0.12 10,500 240 0.07 0.10
22 RO.1 14,500 858 0.15 0.156 11,000 397 0.10 0.12 9,500 242 0.10 0.10
” R0.5 14,500 858 0.18 0.187 11,000 399 0.10 0.14 9,500 243 0.10 0.12
225 RO.1 11,500 858 0.16 0.166 8,500 400 0.10 0.13 7,500 244 0.10 0.10
” R0.5 11,500 858 0.19 0.198 8,500 402 0.10 0.15 7,500 246 0.10 0.12
23 RO.1 9,500 858 0.16 0.166 7,500 403 0.12 0.13 6,400 247 0.12 0.10
” RO.5 9,500 858 0.18 0.187 7,500 405 0.12 0.14 6,400 248 0.12 0.12
” R1 9,500 858 0.20 0.208 7,500 406 0.12 0.16 6,400 250 0.12 0.13
24 RO.1 7,200 891 0.20 0.208 5,600 407 0.12 0.16 4,750 251 0.12 0.13
” R0O.5 7,200 891 0.25 0.260 5,600 409 0.12 0.20 4,750 252 0.15 0.16
” R1 7,200 891 0.25 0.260 5,600 410 0.15 0.20 4,750 254 0.15 0.16
25 RO.1 6,400 957 0.25 0.260 5,100 412 0.12 0.20 4,450 255 0.12 0.16
” R0O.5 6,400 957 0.28 0.291 5,100 413 0.15 0.22 4,450 257 0.15 0.18
” R1 6,400 957 0.30 0.312 5,100 415 0.15 0.24 4,450 258 0.15 0.19
26 RO.1 5,300 924 0.30 0.312 4,200 416 0.20 0.24 3,700 259 0.20 0.19
” R0O.5 5,300 924 0.30 0.312 4,200 418 0.20 0.24 3,700 261 0.20 0.19
” R1 5,300 924 0.40 0.416 4,200 419 0.25 0.32 3,700 262 0.25 0.26
” R1.5 5,300 924 0.40 0.416 4,200 421 0.25 0.32 3,700 263 0.25 0.26
28 R0O.5 4,000 858 0.30 0.312 3,200 422 0.20 0.24 2,800 265 0.20 0.19
” R1 4,000 858 0.30 0.312 3,200 423 0.20 0.24 2,800 266 0.20 0.19
” R1.5 4,000 858 0.40 0.416 3,200 425 0.25 0.32 2,800 267 0.25 0.26
” R2 4,000 858 0.50 0.520 3,200 426 0.30 0.40 2,800 269 0.25 0.32
210 R0O.5 3,200 792 0.40 0.416 2,550 428 0.20 0.32 2,200 270 0.20 0.26
” R1 3,200 792 0.45 0.468 2,550 429 0.25 0.36 2,200 271 0.25 0.29
” R1.5 3,200 792 0.50 0.520 2,550 431 0.30 0.40 2,200 273 0.30 0.32
” R2 3,200 792 0.50 0.520 2,550 432 0.30 0.40 2,200 274 0.30 0.32
” R2.5 3,200 792 0.50 0.520 2,550 434 0.30 0.40 2,200 275 0.30 0.32
212 R0O.5 2,650 792 0.50 0.520 2,100 435 0.35 0.40 1,860 277 0.30 0.32
” R1 2,650 792 0.70 0.728 2,100 436 0.35 0.56 1,860 278 0.35 0.45
” R1.5 2,650 792 0.80 0.832 2,100 438 0.40 0.64 1,860 279 0.35 0.51
” R2 2,650 792 0.80 0.832 2,100 439 0.40 0.64 1,860 281 0.35 0.51
” R3 2,650 792 0.80 0.832 2,100 441 0.40 0.64 1,860 282 0.35 0.51
0.03D 0.02D
EEE AN
Depth of Cut ~60HRC 1.00 60HRC ~ 0.5D Inclined Cutting

« 47| ZATE S A ZAROID, 2 BN BYIIZES HIHRLIC
+ HRCSS Of3t DA (813, B72) 78AI 22 THo[o] Tht] 47 HAZ740] 20% UP SHZAAIL.
QEY0| 21 B0l 49} IS AEE HLf30% Of5H= ZOLUAIS.

T M| 70| AR B2 015 PITCHE 43 SHIAIS.

+ BB A YOI 4 LjoIM TIEE HTh 30%717) UPSIZHAIR.

6E2A| 81204 213D, TS OFAO! 4 Lol 2icH S0%7H2] UP HZ4AIL.

Above the table is a reference for groove milling, and refer to the depth of cut for side milling.

When milling workpiece, HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.
In case of long effective length, reduce the RPM and feed by 30% or less.

For curved milling, use the lower value of pitch than corner radius value of tool diameter.

For curved milling, raise up the feed up to 30% in stable condition.

With 6flutes milling, raise up the feed up to 50% in stable condition.
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I ZJJC Cutting Condition « RPM : rev./min » Feed : mm/min

A 1z3zz g2 [ 13xZ g2 [ 13xZ
Ma?erial Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
STAVAX/SKD11 SKD11/ SKD61 YXR7 / SKH51
4E Hardness 45 ~55HRc 55 ~62HRc 62 ~ 70HRc
A3 g A Ae A Ae A Ae
[ggrtﬁggr %g&?ﬁsr RPM FEED Axial Igepth Radial Depth RPM FEED Axial Bepth Radial Depth RPM FEED Axial Bepth Radial Depth
20.2 R0.02 40,000 55 0.005  0.005 37,000 30 0.002 0.005 36,000 30 0.003 0.005
20.3 R0.02 40,000 60 0.007  0.007 37,000 35 0.003 0.006 36,000 35 0.004 0.006
204 RO.1 33,000 70 0.010 0.01 25,000 40 0.005 0.008 25,000 40 0.005 0.008
20.5 RO.1 33,000 80 0.015 0.02 25,000 45 0.007 0.010 20,000 30 0.007 0.010
20.6 RO0.2 30,000 90 0.02 0.10 25,000 60 0.01 0.075 20,000 35 0.01 0.075
20.8 R0.2 25,000 100 0.04 0.15 19,000 65 0.02 0.12 16,000 40 0.02 0.12
g1 R0O.3 20,500 583 0.10 0.30 16,000 281 0.05 0.20 12,500 175 0.05 0.20
21.5 RO.1 16,500 623 0.12 0.35 13,000 283 0.07 0.30 10,500 177 0.07 0.30
22 RO.1 14,500 696 0.15 0.40 11,000 285 0.10 0.35 9,500 179 0.10 0.30
225 RO.1 11,500 696 0.20 0.60 8,800 287 0.12 0.40 7,400 180 0.10 0.35
4 RO.5 11,500 696 0.21 0.60 8,800 289 0.12 0.45 7,400 182 0.10 0.40
23 RO.1 9,500 705 0.20 0.50 7,500 290 0.15 0.55 6,400 184 0.12 0.45
” RO.5 9,500 705 0.22 0.50 7,500 292 0.15 0.55 6,400 186 0.12 0.45
” R1 9,500 705 0.25 0.70 7,500 294 0.20 0.65 6,400 187 0.16 0.55
a4 RO.1 7,200 724 0.25 0.95 5,600 296 0.15 0.75 4,750 189 0.15 0.65
” RO.5 7,200 724 0.25 0.95 5,600 298 0.15 0.75 4,750 191 0.15 0.65
” R1 7,200 724 0.30 1.20 5,600 300 0.20 1.00 4,750 193 0.20 0.90
25 RO.1 6,400 771 0.20 0.90 5,100 302 0.15 0.70 4,450 194 0.15 0.85
” RO.5 6,400 771 0.20 0.90 5,100 303 0.15 0.70 4,450 196 0.15 0.85
” R1 6,400 771 0.25 1.10 5,100 305 0.20 0.90 4,450 198 0.20 1.00
26 RO.5 5,300 752 0.30 1.30 4,200 307 0.20 0.80 3,700 200 0.20 0.80
” R1 5,300 752 0.30 1.30 4,200 309 0.20 0.80 3,700 201 0.20 0.80
” R1.5 5,300 752 0.30 1.40 4,200 311 0.25 1.20 3,700 203 0.25 1.20
” R2.5 5,300 752 0.30 1.40 4,200 313 0.25 1.20 3,700 205 0.25 1.20
28 RO.5 4,000 686 0.30 1.70 3,200 315 0.25 1.35 2,800 207 0.25 1.35
” R1 4,000 686 0.30 1.70 3,200 316 0.25 1.35 2,800 208 0.25 1.35
” R1.5 4,000 686 0.30 1.70 3,200 318 0.25 1.35 2,800 210 0.25 1.35
4 R2 4,000 686 0.40 2.00 3,200 320 0.25 1.50 2,800 212 0.30 1.40
” R2.5 4,000 686 0.40 2.00 3,200 322 0.25 1.50 2,800 214 0.30 1.40
” R3 4,000 686 0.40 2.00 3,200 324 0.25 1.50 2,800 215 0.30 1.40
210 RO.5 3,200 639 0.50 2.10 2,550 326 0.30 1.70 2,200 217 0.30 1.50
” R1 3,200 639 0.50 2.10 2,550 327 0.30 1.70 2,200 219 0.30 1.50
” R1.5 3,200 639 0.60 2.40 2,550 329 0.30 1.80 2,200 221 0.30 1.60
” R2 3,200 639 0.60 2.40 2,550 331 0.30 1.80 2,200 222 0.30 1.60
4 R2.5 3,200 639 0.60 2.40 2,550 333 0.30 1.80 2,200 224 0.30 1.60
212 RO.5 2,650 639 0.80 2.50 2,100 335 0.40 2.00 1,860 226 0.35 1.80
” R1 2,650 639 0.80 2.50 2,100 337 0.40 2.00 1,860 228 0.35 1.80
” R1.5 2,650 639 0.80 2.50 2,100 339 0.40 2.00 1,860 229 0.35 1.80
” R2 2,650 639 1.00 2.60 2,100 340 0.50 2.10 1,860 231 0.40 2.00
” R25 2,650 639 1.00 2.60 2,100 342 0.50 2.10 1,860 233 0.40 2.00
” R3 2,650 639 1.00 2.60 2,100 344 0.50 2.10 1,860 235 0.40 2.00
Zdolat Slotting Side Milling = AALAIHEA
De;;o?Cut * Ap: Axial Depth 2 *Ap: AxialDepth ~ <| | IcricrlinedE Eutting
+ D : Outside Diameter D * Ae : Radial Depth )%

« 47| 2L 5 WA ZABOI, 4 7KBA K3 HY, 718 B4, HE 7|70 w2t 22447 2% B,
+ 201 HAA| 20| TLR CHL2 01 PITCHE 47 SHIAIL.

+ B U] HHR A5 LOIM TIES HCH30%7H UP SIS,
© A I BHAET} REH HL0I B S0 01 S8 22 BB Z0IA HBELL,
+ 0082 B2 0|AE BUES 235H0| 2 A7 F0| Y TFBAl 4, Uit £/ HIAIL.

—

+ Above the table is a reference for groove milling, and adjust parameters depending on material shape, milling purpose, and CNC machine.
* For curved milling, set up the pitch value lower than corner radius value.

* For curved milling, raise up the feed up to 30% in stable condition.

* If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

* Air blow or mist coolant is recommended and note for chip emission, heat, or ignition.
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I 4JJC Cutting COndition + RPM:rev./min « Feed : mm/min

A i L=s Exz| / 13EZ @3]/ 13=Z
Ma?erial Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
STAVAX/SKD11 SKD11/ SKD61 YXR7 / SKH51
AE Hardness 45 ~55HRc 55 ~62HRc 62 ~ 70HRc
A3 g A Ae A Ae A Ae
ggrrﬁggr (R:g{i?fsr RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial Igepth Radial Depth
20.5 RO.1 33,000 85 0.01 0.01 25,000 55 0.01 0.01 25,000 45 0.01 0.01
20.6 RO.1 33,000 95 0.02 0.02 25,000 60 0.01 0.01 20,000 50 0.01 0.01
20.7 RO.1 30,000 115 0.02 0.10 25,000 75 0.01 0.08 20,000 55 0.01 0.08
20.8 RO1 25,000 120 0.04 0.15 19,000 85 0.02 0.12 16,000 60 0.02 0.12
20.9 RO.1 23,000 160 0.06 0.18 17,500 110 0.03 0.15 14,500 95 0.03 0.14
21 R0O.3 20,500 344 0.10 0.30 16,000 216 0.05 0.20 12,500 140 0.05 0.20
21.5 RO.1 18,000 388 0.10 0.30 13,000 235 0.07 0.30 10,500 160 0.08 0.25
” R0O.5 18,000 388 0.13 0.40 13,000 235 0.07 0.30 10,500 160 0.08 0.25
22 RO.1 14,500 416 0.15 0.50 11,000 256 0.10 0.45 9,500 184 0.10 0.45
” RO.5 14,500 416 0.15 0.50 11,000 256 0.10 0.45 9,500 184 0.10 0.45
225 RO.1 9,500 416 0.20 0.70 7,500 256 0.12 0.55 6,400 184 0.12 0.55
” R0O.5 9,500 416 0.20 0.70 7,500 256 0.12 0.55 6,400 184 0.12 0.55
23 RO.5 8,300 424 0.23 0.80 6,400 268 0.13 0.60 5,600 192 0.13 0.60
” R1 8,300 424 0.23 0.80 6,400 268 0.13 0.60 5,600 192 0.13 0.60
23.5 R0O.5 7,800 432 0.25 0.90 6,000 268 0.13 0.70 5,200 192 0.14 0.70
24 R0O.5 7,200 432 0.25 0.95 5,600 268 0.15 0.75 4,750 192 0.15 0.75
” R1 7,200 432 0.25 1.00 5,600 268 0.15 0.80 4,750 192 0.15 0.80
245 RO.5 6,400 464 0.25 1.05 5,100 296 0.15 0.85 4,450 216 0.15 0.85
25 R0O.5 6,400 464 0.25 1.05 5,100 296 0.15 0.85 4,450 216 0.15 0.85
” R1 6,400 464 0.30 1.20 5,100 296 0.17 0.90 4,450 216 0.17 0.85
26 RO.5 5,300 448 0.30 1.30 4,200 280 0.20 1.00 3,700 208 0.20 0.90
” R1 5,300 448 0.30 1.40 4,200 296 0.20 1.00 3,700 216 0.20 0.90
” R1.5 5,300 448 0.35 1.50 4,200 280 0.23 1.20 3,700 208 0.22 1.20
” R2 5,300 448 0.35 1.60 4,200 296 0.23 1.20 3,700 216 0.22 1.20
28 R0O.5 4,000 416 0.40 1.70 3,200 264 0.25 1.35 2,800 192 0.25 1.30
” R1 4,000 416 0.40 1.70 3,200 264 0.25 1.35 2,800 192 0.25 1.30
” R15 4,000 416 0.45 2.00 3,200 264 0.28 1.50 2,800 192 0.27 1.40
” R2 4,000 416 0.45 2.00 3,200 264 0.28 1.50 2,800 192 0.27 1.40
210 R0O.5 3,200 384 0.50 2.10 2,550 248 0.30 1.70 2,200 176 0.30 1.70
” R1 3,200 384 0.50 2.10 2,550 248 0.30 1.70 2,200 176 0.30 1.70
” R1.5 3,200 384 0.55 2.30 2,550 248 0.35 1.80 2,200 176 0.35 1.80
” R2 3,200 384 0.55 2.30 2,550 248 0.35 1.90 2,200 176 0.35 1.90
” R2.5 3,200 384 0.60 2.30 2,550 248 0.35 1.90 2,200 176 0.35 1.90
212 RO.5 2,650 384 0.60 2.60 2,100 240 0.35 2.00 1,860 176 0.35 2.00
” R1 2,650 384 0.60 2.60 2,100 240 0.35 2.00 1,860 176 0.35 2.00
” R1.5 2,650 384 0.60 2.60 2,100 240 0.35 2.00 1,860 176 0.35 2.00
” R2 2,650 384 0.60 2.60 2,100 240 0.35 2.00 1,860 176 0.35 2.00
” R2.5 2,650 384 0.80 3.00 2,100 240 0.50 2.20 1,860 176 0.45 2.30
” R3 2,650 384 1.00 3.00 2,100 240 0.65 2.40 1,860 176 0.55 2.50
Z401 Slotting Side MI”Ing = g&ﬂagé{
DepEtPl:'o‘E:f’F Cut *Ap: Axial Depth < *Ap: AxialDepth ~ <_| Inclined Cutting
¢ D : Outside Diameter D + Ae : Radial Depth *%k

7| ZABE & A ZAEOID, A KBAI 7K B4, 713 23, 48 7|70 wrzt 2202 23 #c,
201 A 220 SR EC L2 01 PITCHE 447 SHIAL.

B0 AA| OO A L0 TIES HCH30%7HA] UP HZAIS.

A 7o) SUAET H23 B0 BN A0t 0] SEE 22 BISZ ZOIN HBBLICL

© OOfEE E2 0]AE BUES 25D A7 T/ U 7KBA L, 2ol 70| YL,

* Above the table is a reference for groove milling, and adjust parameters depending on material shape, milling purpose, and CNC machine.
For curved milling, set up the pitch value lower than corner radius value.

For curved milling, raise up the feed up to 30% in stable condition.

If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

* Air blow or mist coolant is recommended and note for chip emission, heat, or ignition.
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I 4&EJJCRL Cutti ng COnditiOH * RPM : rev./min « Feed : mm/min

E34 Slotting ZHHA  Side Cutting
A u EERTECE= 13s 22| | =Y EERTECE= i3s3 g2 | 2ZEZ
. loy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels ~ Alloy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
Material NAK80/KP4M STAVAX/SKD11 SKD11 / SKD61 NAK80/KP4M STAVAX/SKD11 SKD11 / SKD61
A& Hardness 40 ~ 45HRc 45 ~ 55HRc 55 ~ 62HRc 40 ~ 45HRc 45 ~ 55HRc 55~ 62HRc
oﬁlgde RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
Diameter
21 28,000 500 25,500 300 18,500 150 30,000 500 28,000 430 24,500 300
g2 14,820 700 13,500 400 9,500 200 16,500 700 14,300 600 12,500 450
23 7,800 800 6,900 400 6,000 220 11,500 1,100 10,500 860 9,500 650
a4 7,150 800 6,100 450 5,750 250 9,200 1,100 7,600 900 7,100 680
25 6,500 900 5,700 510 5,100 300 7,200 1,200 6,400 950 6,000 720
26 6,100 1,000 5,150 520 4,850 320 6,200 1,300 5,300 1,040 4,950 810
28 5,800 1,100 4,810 520 4,150 330 4,800 1,400 4,100 1,120 3,900 820
210 5,500 1,200 4,200 500 3,850 310 3,700 1,300 3,000 1,030 2,600 810
212 5,700 1,100 3,950 450 3,500 290 3,000 1,200 2,700 980 2,100 780
216 4,750 1,100 3,700 430 3,200 290 2,750 1,200 2,450 980 1,950 760
~ 0.03D — 0.02D
0.5D
2o 0.05D ﬂ 0.5
Depth of Cut 7 AN
~ 60HRC 60HRC ~ Inclined Cutting

: LYUUTNE S0 8 71BN 50/ BRS Restol ac U BT S

+ REZO| 71 F0= B2 015 S8 2rH 30%0/5t2 ZOIAIS.

+ HRC60 0|40l A2 Z2 2 Ao| 22 ngi 20% DOWN A|AFHAI2.

© AT HAZAS 2D 40102 A TKBAI KB ¥, 73 B, 18 7|70l nfet 2247 2% shct,

¢ ZHBIF IO AYATS SES 27571 B L M HA0| AT ATS S0} 0f% SES HIZSI0) 23 SHIAIL.
- TAfTS} HARAS 13 245 BHE AR I1BA B, Wapl 39l A2,

* For stable cutting, set the ae value by paying attention to the corner radius during grooving machining.

* In case of long effective length, reduce the RPM and feed by 30% or less.

* In case the material of HRC over 60, reduce the RPM and feed by 20%.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Air blow or mist coolant is recommended and note for chip emission, heat, or ignition.

I 4&EJJDRC Cutting Condition * RPM : rev./min « Feed : mm/min

2ZE 22| | 232 22| | 232 @H2| | 2BEY

.u|ém| Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material STAVAX/SKD11 SKD11 / SKD61 YXR7 / SKH51 YXR7 / SKH51
4E Hardness 50 ~55HRC 55 ~62HRc 62 ~ 66HRc 66 ~ 72HRc
oA g4 Ap Ae Ap Ae Ap Ae Ap Ae
Outside No. of RPM  FEED Axia]  Radial RPM  FEED Axia]  Radial RPM  FEED Axia] Radial RPM  FEED Axia]  Radial
Diameter flutes Depth  Depth Depth  Depth Depth  Depth Depth  Depth
21 4 30,250 8,250 0.04 0.6 | 20,700 5,500 0.02 0.6 17,510 5,200 | 0.018 0.6 14,330 2,250 | 0.013 0.5
22 4 15,100 8,250 0.08 1.2 10,350 5,500 0.04 1.2 8,760 5,100 | 0.036 1.2 7,170 2,250 | 0.026 1.0
23 4 10,000 8,580 0.12 1.8 6,900 5,750 0.06 1.8 5,840 4,850 | 0.054 1.8 4,780 2,320 | 0.039 1.5
24 4 7,560 8,190 0.16 2.4 5,170 7,000 0.08 24 4,380 4,250 | 0.072 24 3,580 2,800 | 0.052 2.0
25 4 6,050 8,520 0.20 3.0 4,140 7,250 0.10 3.0 3,500 4,250 | 0.090 3.0 2,870 3,000 | 0.065 2.5
26 6 5,040 13,170 0.24 3.6 3,450 9,250 0.12 3.6 2,920 6,500 | 0.108 3.6 2,390 3,700 | 0.078 3.0
28 6 3,780 13,800 0.28 4.2 2,590 9,250 0.14 4.2 2,190 6,825 | 0.144 4.2 1,790 3,950 | 0.091 3.5
210 6 3,025 13,590 0.32 4.8 2,070 9,100 0.16 4.8 1,750 6,500 | 0.181 4.8 1,430 4,000 | 0.104 4.0
212 6 2,520 12,990 0.36 5.4 1,720 10,725 0.18 5.4 1,460 6,000 | 0.217 5.4 1,200 3,900 | 0.117 45
Holat Slotting = Side Mi!ling =
Depth of Cut + Ap: Axial Depth < + Ap: AxialDepth <
+ D : Outside Diameter D * Ae : Radial Depth Ae

+ 47 HCHY2 0[S PITCHE A1 SHIAIR. (27 BCHE Al 3 CUSPIL EHeCh)
+ QIR0 THA S HECR, T3 TFEA0| 22 TS AR SHIAIR.

+ 47| ZHA2E 4D 20102 UIKBN K3 8, 713 23, X8 TIAY L2t 22 A aupct
. 2g 70| SHAET} HE3 LU BHH AE9 014 458 22 HIB2 B0 HBEUL,

- Tl 7H8 290 T2} HE BHUEE AL SHIAS,

* Use lower value of pitch than tool diameter. If not, cusp will appear on the workpiece.

+ Contouring machining method is the most recommended, and use great rigidity of CNC.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If your CNC machine cannot run enough RPM and Feed, reduce the RPM and feed in same proportion.

* Depending on the workpiece and shape, use adequate coolant.
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1 4&6JIRC Cutting Condition

« RPM : rev./min + Feed : mm/min

e 1752 axa) | 1457
nMﬂH Alloy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
Rate NAK80/KP4M STAVAX/SKD11 SKD11 / SKD61

A Hardness 40 ~ 45HRc 45 ~55HRc 55 ~ 62HRc
A3 g A Ae A Ae A Ae
ggrtnsggr (R:g{i?fsr RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial Igepth Radial Depth
21 R0.2 42,000 7,605 0.02 0.40 35,000 6,375 0.015 0.30 25,000 5,689 0.015 0.30
215 RO.5 40,000 7,800 0.02 0.60 30,000 6,376 0.025 0.50 21,000 5,691 0.023 0.50
22 R0O.5 27,000 8,190 0.03 0.80 24,000 6,377 0.030 0.60 16,000 5,693 0.030 0.60
23 R0O.5 18,000 8,775 0.03 1.20 16,000 6,378 0.045 0.90 11,000 5,695 0.045 0.90
24 RO.5 16,000 9,750 0.05 1.60 13,000 6,379 0.060 1.20 9,000 5,697 0.060 1.20
” R1.0 14,000 9,263 0.06 1.60 12,000 6,380 0.060 1.20 8,000 5,699 0.060 1.20
a5 R0O.5 12,000 11,700 0.08 2.00 11,000 6,381 0.075 1.50 7,300 5,702 0.075 1.50
Z R1.0 11,000 10,725 0.08 2.00 9,600 6,382 0.075 1.50 6,400 5,704 0.075 1.50
26 RO.3 10,900 12,870 0.09 2.40 10,000 6,383 0.090 1.80 6,500 5,706 0.090 1.80
” R0O.5 10,600 12,675 0.09 2.40 9,500 6,383 0.090 1.80 6,300 5,708 0.090 1.80
4 R1.0 12,654 12,285 0.09 2.40 9,000 6,384 0.090 1.80 5,800 5,710 0.090 1.80
” R1.5 9,000 10,725 0.09 2.40 8,000 6,385 0.090 1.80 5,300 5,713 0.090 1.80
28 RO.3 8,400 13,163 0.12 3.20 7,300 6,386 0.120 2.40 4,700 5,715 0.120 2.40
” RO.5 8,200 12,675 0.12 3.20 7,100 6,387 0.120 2.40 4,600 5,717 0.120 2.40
” R1.0 8,000 11,700 0.12 3.20 6,700 6,388 0.120 2.40 4,520 5,719 0.120 2.40
” R2.0 7,000 10,725 0.12 3.20 6,000 6,389 0.120 2.40 4,000 5,721 0.120 2.40
210 RO.3 6,490 12,656 0.15 4.00 5,664 6,390 0.150 3.00 3,776 5,724 0.150 3.00
" RO.5 6,325 12,334 0.15 4.00 5,520 6,391 0.150 3.00 3,680 5,726 0.150 3.00
” R1.0 6,160 12,012 0.15 4.00 5,376 6,392 0.150 3.00 3,584 5,728 0.150 3.00
” R2.0 5,500 10,725 0.15 4.00 4,800 6,393 0.150 3.00 3,200 5,730 0.150 3.00
212 R0O.5 5,428 11,505 0.18 4.80 4,838 6,394 0.180 3.60 3,186 5,732 0.180 3.60
@ R1.0 5,290 11,213 0.18 4.80 4,715 6,395 0.180 3.60 3,105 5,734 0.180 3.60
” R2.0 5,152 10,920 0.18 4.80 4,592 6,396 0.180 3.60 3,024 5,737 0.180 3.60
” R3.0 4,600 9,750 0.18 4.80 4,100 6,397 0.180 3.60 2,700 5,739 0.180 3.60
216 R1.0 4,012 10,124 0.24 6.40 3,540 6,398 0.240 4.80 2,360 5,741 0.240 4.80
” R2.0 3,400 8,580 0.24 6.40 3,000 6,398 0.240 4.80 2,000 5,743 0.240 4.80
Ae
oy . ANy
Depth of Cut = ’J Inclined Cutting

n Coefficients respective of tool overhang

Type Overhang | Revolution

Feed rate

Depth of Cut
ap

L/D=5
L/D=6
L/D=7

100%
90%
80%

Straight

100%
80%
70%

100%
80%
70%

L/D=6
L/D=8
L/Dz10

100%
90%
80%

Taper neck
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100%
80%
70%

100%
80%
70%

. 47

=

=

HAA| 70| AR L2 0|5 PITCHS 4
ZEE 45 7|2 YU

w40 Itz 84 QA5 TEE 2 Lioll A Z{CH 50%7E3] UP 334412,

47| BMZAS 2T 430|102 4 7181 7K3 B, 713 2, 18710

M2t 2 A H7 2 SiLct,

HE 70| 5 457} REFH B0 3H 4 0/% 455 22 HIR 20
92720717139, 9) HOfZ0| RPMI} FEEDE 43342

QI 20071 22 42, RPMI FEEDS 3715 242,

U HLES 915101 Ol0|L 2Lt QU I|AES ZH BHLCH,

ASHIAL.

OF Ol £

FAAL.

For curved milling, raise up the feed up to 30% in stable condition.

The parameters on the table are based on 4 flutes.

With 6 flutes milling, raise up the feed up to 50% in stable condition.

Use this table for your reference. Adjust the parameters depending on your
machining geometry, machining purpose and CNC.

If your CNC machine cannot run enough RPM and Feed, reduce the RPM and
feed in same proportion.

In case of long effective length, reduce the RPM and feed by 30% or less.

If you use small value of Ap, raise up the RPM and feed.

Air blow or oil mist is recommended for smooth chip emission.



| 5JJROU Cutting Condition

E34 Slotting

ALY 372/ 3%82 32/ ZasE A1 AZ AHQIAZ
Material Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Stainless Steels Stainless Steels
4E Hardness SCM / HPM 30 ~40HRc NAK80 / KP4M 40~45HRc SUS304 /SUS316 SUS630 / SUS631
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
26 5940 970 0.3 6.0 4,950 500 0.3 6.0 4,050 390 0.12 6.0 3,105 280 012 6.0
28 4,410 1,110 0.4 8.0 3,762 620 0.4 8.0 3,042 495 0.16 8.0 2,322 315 0.16 8.0
210 3,582 1,025 0.5 10.0 2,970 620 0.5 10.0 2,430 460 0.20 10.0 1,863 300 0.20 10.0
212 2,979 1,000 0.6 12.0 2,502 520 0.6 12.0 2,025 460 0.24 120 1,548 300 0.24 12.0
216 2,250 835 0.8 16.0 1,881 430 0.8 16.0 1,521 325 0.32 16.0 1,170 260 0.32 16.0
220 1,791 720 1.0 20.0 1,503 400 1.0 20.0 1,215 325 0.40 20.0 927 225 0.40 20.0
1.0D 1.0D
Holak — —
Depth of Cut Bk General Steel 0.05D SuUs 0.02D
7 7
£HHY  Side Cutting
A 272|342 #3232/ ZajsEy AHQIHAZ AB[QIAZ
Material Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Stainless Steels Stainless Steels
AE Hardness SCM / HPM 30 ~40HRc NAK80 / KP4M 40~45HRc SUS304 / SUS316 SUS630 / SUS631
o4 Ap Ae Ap Ae Ap Ae Ap Ae
Qutside 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
26 6,600 745 6 0.18 5,500 450 6 0.18 4,500 300 3 0.12 3,450 250 3 0.1
28 4,900 850 8 0.25 4,180 550 8 0.25 3,380 380 4 0.16 2,580 280 4 0.2
210 3,980 785 10 0.3 3,300 550 10 0.3 2,700 350 5 0.2 2,070 260 5 0.2
212 3,310 765 12 0.36 2,780 460 12 0.36 2,250 350 6 0.24 1,720 270 6 0.2
216 1,990 640 16 0.48 2,000 380 16 0.48 1,690 250 8 0.32 1,300 230 8 0.3
220 2,500 550 20 0.6 1,670 350 20 0.6 1,350 250 10 0.4 1,030 200 10 0.4
0.03D 0.02D
4olaf oIl
=2Ho AtikZ
Depth of Cut General Steel 10D 05D
SUS

+ 7K5% 37 20| ZHA| SUA 20| O 2O|XA E7 HIEIZ S SHIALL.

78 2IYA| TH5 3 THAR HolAf Y] RIS,

¢ A BAZAS 3T 430|023 A JKBAI THE Y, 713 B, 18 7|70| w2t 227 2
BA7|9 7B 20| 240 G A 2S0| WAE A| Z74E0| HHSE 05 SEE 2L

TR} 71E Dol et e 2UES NS SHIALL.

AHQIA, HESSZ S EH IS Al 84 EARI71Y BIHY ALICL

Y FLICk.

HIE22 E0{M A& FLICL.

* Use laser tool measurement instead of hydraulic measurement when measuring tool length as possible.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* In case of workpiece and machine do not have enough rigdity and make vibration, reduce the RPM and feed in same proportion.
* Depending on the workpiece and shape, use adequate coolant.

* For stainless and heat resistant alloy, water-soluble oil is the most effective.
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* RPM : rev./min « Feed : mm/min
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1 2HRB Cutting Condition

« RPM : rev./min + Feed : mm/min

- 5 #32/ ZasEy DFEY 232 | 14E2
”léﬂH Copper Alloy Steels | Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
il C1100 NAKSO/KP4M STAVAX/SKD11 SKD11 / SKD61
AE Hardness 40 ~ 45HRc 45 ~55HRc 55 ~62HRc
HE fa% Ap Ae Ap Ae Ap Ae Ap Ae
Radius Effective ~ RPM FEED Axial  Radial RPM FEED Axial  Radial RPM FEED Axial  Radial RPM FEED Axial  Radial
Length Depth  Depth Depth  Depth Depth  Depth Depth  Depth
R0.05 0.3 50,000 85 | 0.004 0.004 | 45,000 70 | 0.004 0.004 | 45,000 50 | 0.002 0.002| 45,000 40 | 0.002 0.002
” 0.5 50,000 75 | 0.004 0.004 | 45,000 60 | 0.002 0.002 | 45,000 30 | 0.002 0.002| 45,000 30 | 0.002 0.002
RO.1 0.5 50,000 492 | 0.010 0.010| 45,000 396  0.006 0.007 | 45,000 260 | 0.006 0.006| 45,000 220 | 0.005 0.006
” 1 50,000 432 | 0.007 0.008| 45,000 372  0.004 0.005| 45000 276 | 0.004 0.004| 45,000 200 | 0.004 0.004
” 1.5 50,000 360 | 0.006 0.006| 42,000 276  0.003 0.004 | 42,000 216 | 0.003 0.004| 42,000 180 | 0.003 0.003
RO.15 1 50,000 744 | 0.012 0.013| 45,000 552 | 0.010 0.010| 38,000 420 | 0.009 0.010| 38,000 348 | 0.007 0.009
” 3 48,000 528 | 0.008 0.009 40,800 360 | 0.006 0.007| 33,600 264 | 0.005 0.005| 33,600 216 | 0.004 0.005
” 5 39,600 336 | 0.004 0.005| 28,800 216  0.003 0.003| 24,000 168 | 0.003 0.003| 21,600 120 | 0.002 0.002
RO.2 1 61,200 1,020 | 0.021 0.034 | 54,000 768 | 0.016 0.022 | 39,600 516 | 0.013 0.022| 39,600 432 | 0.011 0.021
” 3 55,200 768 | 0.015 0.016 | 44,400 480 | 0.010 0.010 | 32,400 312 | 0.009 0.010| 32,400 264 | 0.008 0.010
4 5 39,600 468 | 0.008 0.016| 30,000 372 | 0.008 0.010 | 26,400 288 | 0.006 0.010| 26,400 228 | 0.004 0.005
RO.25 1 63,600 1,560 | 0.026 0.047 | 45600 960 | 0.020 0.033| 33,600 636 | 0.014 0.032| 33,600 312 | 0.007 0.020
” 5 52,800 1,032 | 0.012 0.014| 34,800 552 | 0.008 0.008 | 31,200 444 | 0.007 0.010| 31,200 216 | 0.006 0.009
” 10 38,400 528 | 0.008 0.016| 28,800 456 | 0.007 0.010 | 28,800 372 | 0.005 0.010| 27,600 216 | 0.005 0.009
RO.3 1 63,600 1,956 | 0.030 0.140 39,600 960 | 0.022 0.091 | 27,600 600 | 0.019 0.091 | 26,400 516 | 0.014 0.091
” 5 50,400 1,104 | 0.014 0.068 | 28,800 504 | 0.012 0.043 | 26,400 396 | 0.008 0.042| 26,400 336 | 0.007 0.040
4 10 31,200 540 | 0.006 0.032| 24,000 360  0.005 0.020 | 22,800 312 | 0.004 0.020| 22,800 240 | 0.003 0.018
RO0.4 2 61,200 2,280 | 0.054 0.160 34,800 816 | 0.045 0.100 | 27,600 552 | 0.038 0.100| 26,400 456 | 0.030 0.100
” 6 51,600 1,452 | 0.035 0.100 28,800 636 | 0.028 0.068 | 21,600 420 | 0.020 0.068| 21,600 348 | 0.015 0.065
" 10 31,000 630 | 0.022 0.080| 23,400 468 | 0.020 0.050 | 17,300 408 | 0.015 0.050| 16,800 336 | 0.010 0.050
RO.5 2 50,400 2,160 | 0.068 0.320 | 33,600 900 | 0.052 0.220 | 21,600 540 | 0.040 0.220| 18,000 540 | 0.008 0.140
” 5 50,400 2,160 | 0.068 0.320 | 33,600 900 | 0.052 0.220 | 21,600 540 | 0.040 0.220| 18,000 540 | 0.008 0.140
” 10 30,000 1,164 | 0.024 0.086 | 16,320 600 | 0.020 0.056 | 15,000 456 | 0.014 0.056| 13,680 312 | 0.008 0.050
” 16 17,640 720 | 0.018 0.086 | 13,680 480 | 0.016 0.056 | 12,360 384 | 0.012 0.056| 11,520 252 | 0.005 0.030
RO.75 3 31,200 2,400 | 0.167 0.320| 21,600 1,152 | 0.120 0.210 | 12,960 672 | 0.100 0.210| 12,000 600 | 0.090 0.210
” 10 26,400 1,680 | 0.100 0.220 | 14,760 780 | 0.080 0.170 | 9,720 480 | 0.062 0.170| 9,720 456 | 0.050 0.160
” 18 12,120 624 | 0.030 0.160 | 12,120 504 | 0.022 0.110| 9,600 432 | 0.020 0.110| 9,600 408 | 0.012 0.110
” 30 9,840 516 | 0.014 0.080 9,840 456 | 0.012 0.050 | 9,480 420 | 0.010 0.050| 9,480 396 | 0.010 0.050
R1 4 26,400 2,448 | 0.220 0.520 | 21,000 1,392 | 0.180 0.350 | 14,640 1,080 | 0.140 0.350| 14,640 900 | 0.120 0.350
” 10 26,400 2,256 | 0.180 0.350 | 21,000 1,224 | 0.140 0.230 | 14,640 972 | 0.110 0.230| 14,640 792 | 0.090 0.230
” 20 15960 1,164 | 0.090 0.165| 15960 600 | 0.060 0.110| 12,720 600 | 0.055 0.110| 12,720 492 | 0.035 0.110
” 30 10,200 636 | 0.025 0.070 | 10,200 480 | 0.020 0.050 | 10,200 480 | 0.015 0.050 | 10,200 384 | 0.015 0.045
R1.5 6 16,800 3,240 | 0.250 0.500 | 14,400 1,824 | 0.200 0.340 | 9,840 1,320 = 0.160 0.320| 6,480 732 | 0.160 0.320
4 10 16,800 3,240 | 0.250 0.500 | 14,400 1,824 | 0.200 0.340| 9,840 1,320 | 0.160 0.320| 6,480 732 | 0.160 0.300
” 20 14,040 2,244 | 0.200 0.450 | 12,360 1,476 | 0.145 0.320| 8,520 1,128 | 0.120 0.310| 5,760 660 | 0.080 0.300
” 30 10,920 1,620 | 0.120 0.220 9,360 816 | 0.100 0.150| 8,520 816 | 0.080 0.150| 5,760 384 | 0.070 0.300
R2 8 12,600 3,012 | 0.350 0.850 | 10,440 1,752 | 0.290 0.550 | 7,200 1,332 | 0.220 0.500| 7,200 1,056 | 0.150 0.500
” 20 12,600 3,012 | 0.350 0.850 | 10,440 1,752 | 0.290 0.550 | 7,200 1,332 | 0.220 0.500| 7,200 1,056 | 0.150 0.500
” 30 11,160 2,040 | 0.250 0.500 | 8,880 1,380 | 0.200 0.320| 6,600 1,056 | 0.150 0.300| 6,600 816 | 0.130 0.300
” 40 8,160 1,464 | 0.150 0.500| 7,200 1,056 | 0.132 0.320| 6,600 1,056 | 0.100 0.300| 6,600 816 | 0.090 0.300
R2.5 15 10,800 2,880 | 0.380 0.800 | 8,400 1,500  0.300 0.700 | 6,000 1,140 | 0.220 0.700| 6,000 900 | 0.200 0.650
” 25 10,800 2,400 | 0.380 0.800| 8,400 1,380 | 0.300 0.550 | 6,000 1,080  0.220 0.550| 6,000 816 | 0.200 0.500
” 40 9,360 1,320 | 0.250 0.800 6,720 840 | 0.200 0.550| 4,920 660 | 0.150 0.550| 4,920 504 | 0.130 0.500
R3 15 8,400 2,676 | 0.500 1.000| 8,160 1,764 | 0.420 0.800 | 5,760 1,320 = 0.300 0.800| 4,440 864 | 0.300 0.800
” 30 8,400 1,812 | 0.380 0.900| 7,200 1,680 | 0.300 0.650 | 5,040 1,176 | 0.220 0.650| 4,440 792 | 0.220 0.600
R4 25 8,160 1,764 | 0.410 1.000| 7,200 1,176 | 0.350 0.750 | 4,920 912 A 0.180 0.600| 4,560 732 | 0.200 0.630
4 30 7,680 1,680 | 0.380 1.000 6,960 1,128 | 0.300 0.750 | 4,800 864 | 0.160 0.600| 4,320 720 | 0.200 0.600
R5 30 6,240 1,344 | 0.560 1.200 5880 1,128 | 0.370 0900, 4,800 852 | 0.200 0.670| 4,200 708 | 0.200 0.650
” 35 6,000 1,296 | 0.500 1.000 5400 1,080 | 0.350 0.850| 4,560 816 | 0.150 0.600| 3,840 648 | 0.200 0.600
R6 30 5160 1,104 | 0.650 1.400| 4,800 984 | 0.420 0.900 | 4,320 828 @ 0.250 0.600| 3,600 600 | 0.250 0.600
” 40 4,920 1,080 | 0.600 1.200| 4,560 960 | 0.400 0.850| 4,080 780 | 0.200 0.600| 3,600 600 | 0.200 0.600
+ Ap : Axial Depth
Hola s Ae : Rad.ial Dgpth N
Depth of Cut +D ‘: Outside Diameter i:k./\./
n : Speed e
+ Vf : Feed ‘ ‘
+ REX 0771 Z9, RPMI FEEDS S BIS2 W3 FHIS.
© A7 HAZZS M 4X(0|02 ATHBAI IS 4, 7K8 23, 8 7170 w2t 274 7 QUFLICL
© HEIIAQ BIH L7t HEF A0 = B1M L0 015 £ 5 22 HIEE S0M A |iLC
+ UB0| A1 20| E2 SA7|H AE U FLICH@ 0[5 ALEA| 1S 518 22| SumO|LH 2 A.)

+ UZE HMZS SI5i0] 002 B2 DJAE 2RE o8BS

27540, 5

THBAI £4 BUES 2 BLICL

* If the effective length is long, reduce the RPM and feed in the same proportion.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.
* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

* Air blow or oil mist is recommended for smooth chip emission, and wet coolant milling is recommended for copper material.
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| 2PHCB/2HSB/2HCB Cutting Condition

* RPM : rev./min « Feed : mm/min

- s gad /a5l 13e3 Fje| [2P=D
”IéMi Copper Alloy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
i C1100 NAK8O/KPAM STAVAX/SKD11 SKD11 / SKD61
A& Hardness 40 ~ 45HRc 45 ~55HRc 55 ~62HRc
HEA L2 Ap Ae Ap Ae Ap Ae Ap Ae
Radius Cuttin RPM  FEED Axial Radial RPM  FEED Axial Radial RPM  FEED Axial Radial RPM  FEED Axia]  Radial
Lengtﬁ Depth  Depth Depth  Depth Depth  Depth Depth  Depth
R0.05 0.2 40,000 300 | 0.005 0.040 40,000 300  0.004 0.004 | 30,000 200 | 0.004 0.040 Cutting is not possible.
RO.1 0.2 54,000 430 | 0.020 0.060 | 54,000 630  0.016 0.012 44,300 450 | 0.023 0.008| 30,000 300 | 0.012 0.008
4 0.4 54,000 430 | 0.020 0.051 | 54,000 430 | 0.016 0.040 | 44,300 345 | 0.010 0.023| 32,800 260 | 0.007 0.008
RO.15 0.3 54,000 720 | 0.030 0.090 | 54,000 750 | 0.024 0.072 | 44,300 600 | 0.015 0.042 32,800 450 | 0.020 0.013
4 0.6 54,000 720 | 0.030 0.075| 54,000 715 | 0.024 0.060 44,300 575 | 0.015 0.035| 32,800 430 | 0.012 0.013
RO.2 0.4 54,000 870 | 0.040 0.120 | 54,000 1,000  0.032 0.096 44,300 800 | 0.020 0.056| 32,800 600 | 0.028 0.016
” 0.8 54,000 870 | 0.040 0.105| 54,000 880 | 0.032 0.084 | 44,300 700 | 0.020 0.049 32,800 525 0.016 0.016
RO.25 0.5 56,000 1,250 | 0.050 0.150 | 53,000 1,250 | 0.040 0.120 43,500 1,000 | 0.025 0.070| 32,200 750 | 0.035 0.022
” 1 56,000 1,380 | 0.050 0.125| 50,000 1,000  0.040 0.100 41,350 800 | 0.025 0.058| 30,600 600 | 0.021 0.022
RO.3 0.6 58,000 1,510 | 0.060 0.180 | 52,000 1,380 | 0.048 0.144 42,650 1,100 | 0.030 0.084| 31,500 825 | 0.042 0.026
4 1.2 58,000 1,710 | 0.060 0.155| 48,500 1,020 | 0.048 0.124 | 40,500 810 | 0.030 0.072| 30,000 610 | 0.025 0.026
RO.4 0.8 52,000 1,870 | 0.080 0.240 | 48,000 1,500  0.064 0.192 39,500 1,200 | 0.040 0.112| 29,250 900 | 0.056 0.036
” 2 52,000 1,970 | 0.080 0.200 | 45,000 1,085 | 0.064 0.160 | 37,500 870 | 0.040 0.093| 27,800 650 | 0.033 0.036
RO.5 1 41,000 1,660 | 0.100 0.300 | 38,540 1,560 = 0.080 0.240 | 36,900 1,250 | 0.050 0.140 27,300 940 | 0.063 0.040
4 2.5 41,000 1,880 | 0.100 0.200 | 38,540 1,000  0.080 0.160 | 31,500 800 | 0.050 0.090 23,000 600 | 0.022 0.040
R0.6 3 34,000 2,120 | 0.120 0.360 | 31,960 1,550 | 0.096 0.288 | 32,800 1,250 | 0.060 0.168| 24,400 940 | 0.072 0.051
RO.75 1.5 27,000 2,280 | 0.150 0.450 | 25,380 1,600 | 0.120 0.360 28,700 1,280 | 0.075 0.210| 21,500 960 | 0.087 0.068
4 4 27,000 1,830 | 0.150 0.325| 25,380 1,000 | 0.120 0.260 | 26,000 800 | 0.075 0.152| 19,250 600 | 0.052 0.068
R1 2 32,700 3,560 | 0.200 0.600 | 30,738 1,850 | 0.160 0.480 24,600 1,480 | 0.100 0.280| 18,250 1,110 | 0.112 0.089
” 5 32,700 2,980 | 0.200 0.435| 30,738 1,350 | 0.160 0.348 | 22,000 1,080 | 0.100 0.203| 16,250 810 | 0.067 0.089
R1.25 6 30,600 3,680 | 0.250 0.542 | 28,764 1,600 | 0.200 0.430 27,901 1,280 | 0.125 0.251| 155500 960 | 0.067 0.115
R1.5 3 26,100 4,400 | 0.300 0.957 | 24,534 2,520 | 0.240 0.766 | 23,798 2,050 | 0.150 0.447 | 15,500 1,530 | 0.197 0.171
” 8 26,100 4,110 | 0.300 0.765| 24,534 2,350 | 0.240 0.612 | 23,798 1,880 | 0.150 0.357| 15,500 1,410 | 0.100 0.171
R2 4 18,800 4,160 | 0.400 1.380 | 17,672 2,450 | 0.320 1.100 | 17,142 1,960 | 0.200 0.644 | 12,800 1,470 | 0.266 0.208
” 8 18,800 3,920 | 0.400 1.020 17,672 2,350 | 0.320 0.816 | 17,142 1,880 | 0.200 0.476| 12,800 1,410 | 0.134 0.208
R2.5 5 17,300 3,980 | 0.500 1.660 16,262 2,560 | 0.400 1.330 | 15,774 2,050 | 0.250 0.770| 11,000 1,530 | 0.215 0.240
” 10 17,300 3,660 | 0.500 1.275| 16,262 2,300 | 0.400 1.020 | 15,774 1,840 | 0.250 0.595| 11,000 1,380 | 0.180 0.240
R3 6 16,500 3,880 | 0.600 2.340 15,510 2,700  0.480 1.870 | 15,045 2,160 | 0.300 1.090| 9,600 1,620 | 0.290 0.281
” 12 16,500 3,500 | 0.600 1.530 | 15,510 2,400 | 0.480 1.225]| 15,045 1,920 | 0.300 0.715| 9,600 1,440 | 0.230 0.281
R4 8 11,660 4,000 | 0.800 3.100 | 10,960 2,300 | 0.640 2.480 | 10,632 1,840 | 0.400 1.446| 7,600 1,380 | 0.400 0.175
4 14 11,660 3,850 | 0.800 2.050 10,960 2,000  0.640 1.640 | 10,632 1,600 | 0.400 0.957| 7,600 1,200 | 0.400 0.175
R5 10 9,560 4,100 | 1.000 3.750 8,986 2,200 0.800 3.000| 8,717 1,780 | 0.500 1.750| 6,400 1,340 | 0.500 0.154
” 18 9,560 3,720 | 1.000 2.550 | 8,986 1,700 | 0.800 2.040| 8,717 1,360 | 0.500 1.190| 6,400 1,020 | 0.500 0.154
R6 12 7,100 4,000 = 1.200 4.420| 6,674 1,850 0960 3.540 6,474 1,480 | 0.600 2.060| 5,450 1,110 | 0.600 0.159
” 22 7,100 3,250 | 1.200 3.050 6,674 1,600 | 0.960 2,440 | 6,474 1,280 | 0.600 1.423| 5450 960 | 0.600 0.159
R8 30 4,650 2,000 | 1.120 3.870| 4,371 1,630 | 0.790 2,350 | 4,240 1,100 | 0.500 1.742| 4,000 810 | 0.450 1.150
R10 38 3,200 2,200 | 1.100 4.120 3,008 1,450 | 0.840 2,530 | 2,918 1,100 | 0.520 1.866| 3,100 800 | 0.400 1.000
+ Ap : Axial Depth
+ Ae : Radial Depth —
Deﬁ%ﬁrcm +D : Outside Diameter & _k,/\./
n : Speed T e
* Vf : Feed “—“
« SEZZ01717) 42, RPMZ FEEDE S HIZ R H3 FHI2.
. A 23, 18 QasECt,

47| BAZAS HT 42(0|02 4 TKBAI 73 B4, 7 2, HE 7|0 w2t 22 ¢
8 271 £33 A0I SHH 29 0} AEE 22 Hl82 2014 X8 BLIC

2150|171 2440 22 BA7|A AG 2 BLICH G015 ARSI 5 518 22 SimolLf 22.)

B3 HHES 95101 00|12 T2 |AE BUE AIGE 2510, S 71BN 54 BUES 23 B,

If the effective length is long, reduce the RPM and feed in the same proportion.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (@1 or less, the vibration tolerance management should be within 5um).
Air blow or oil mist is recommended for smooth chip emission, and wet coolant milling is recommended for copper material.
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| 3HCB/4HSB/4HCB = Ui the some RV, educ he e rate o 0% or HCB

s g2/ mals=g 13cg Fxz| /132
[ AR Copper Alloy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
Material C1100 NAK80/KP4M STAVAX/SKD11 SKD11 / SKD61
ZAE Hardness 40 ~ 45HRc 45 ~55HRc 55 ~62HRc
HtA Ap Ae Ap Ae Ap Ae Ap Ae
Radius RPM  FEED  Axial Radial RPM  FEED  Axial Radial RPM  FEED  Axial Radial RPM  FEED  Axial Radial
Depth  Depth Depth  Depth Depth  Depth Depth  Depth
RO.5 41,000 1990 | 0.100 0.300 | 38,540 1870 | 0.080 0.240 | 36,900 1500 | 0.050 0.140| 27,300 1120 | 0.040 0.063
R0.75 27,000 2740 | 0.150 0.450 | 25,380 1920 | 0.120 0.360 | 28,700 1530 | 0.075 0.210| 21,500 1150 | 0.068 0.087
R1 32,700 4200 | 0.200 0.600 | 30,738 2220 | 0.160 0.480 | 24,600 1770 | 0.100 0.280| 18,250 1330 | 0.089 0.112
R1.25 30,600 4400 | 0.250 0.542 | 28,764 1920 | 0.200 0.430 | 27,901 1540 | 0.125 0.251| 15500 1150 | 0.115 0.167
R1.5 26,100 5280 | 0.300 0.957 | 24,534 3020 | 0.240 0.766 | 23,798 1820 | 0.150 0.447| 15500 1840 | 0.171 0.197
R2 18,800 4990 | 0.400 1.380| 17,672 2940 | 0.320 1.100| 17,142 1850 | 0.200 0.644| 12,800 1760 | 0.208 0.215
R2.5 17,300 4770 | 0.500 1.660 | 16,262 3070 | 0.400 1.330| 15,774 1870 | 0.250 0.770| 11,000 1800 | 0.240 0.266
R3 16,500 4650 | 0.600 2.340 | 15,510 3240 | 0.480 1.870 | 15,045 1900 @ 0.300 1.090| 9,600 2000 | 0.281 0.290
R4 11,660 4800 | 0.800 3.100 | 10,960 2760 | 0.640 2.480| 10,632 1820 | 0.400 1.446| 7,600 1650 | 0.175 0.400
R5 9,560 4920 | 1.000 3.750 | 8,986 2640 | 0.800 3.000| 8,717 1850 | 0.500 1.750| 6,400 1600 | 0.154 0.500
R6 7,100 4800 | 1.200 4.420| 6,674 2220 | 0.960 3.540| 6,474 1770 | 0.600 2.060| 5450 1650 | 0.159 0.600
R8 4,650 3900 | 1.400 4.420| 4,371 1950 | 0.960 3.540| 4,240 1760 | 0.600 2.060| 4,000 1670 | 0.250 1.150
R10 3,200 3950 | 1.600 4.420| 3,008 1740 | 0.960 3.540 | 2,918 1750 | 0.600 2.060| 3,100 1680 | 0.300 1.000
+ Ap : Axial Depth
Moy . Ae. : Rad}al Depth :—LM
Depth of Cut +D ; Outside Diameter <\
*n @ Speed Ae
+ Vf . Feed "—“

« REZ Z0|7H 71 4%, RPMI FEEDE SL HIEE 3 FMI2.

« 7| ZURE 4L 7|F0|H, 32A| 2= FAGEL, D EE FYHQI S22 2|0 20%77HA| DOWN 3iHA|R. (3HCB)

¢ A BMZAS M1 420102 A 71BA 718 B4, 718 B3, MG T w2t 22 HZ e,

© A2 Bl £t RESH A0 B £ 0[& £EE A2 HIEE 20M A& L

o 2US0| A1 ZH0l 22 3471 AE 2% SLICH@ 105 AHEA| 1S 518 B2 SmO|U Y2.)

o HESHYHIZS 510 0j0jE 2 22 O|AE SHE A8 S 25, S 7t5A| 54 SHES S BiLCt

* If the effective length is long, reduce the RPM and feed in the same proportion.

+ The parameters on the table is based on 4flutes. For using 3 flutes (3HCB), use the same RPM and reduce the feed maximum 20% in stable
milling condition.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

* Use a machine with low vibration and good rigidity (@1 or less, the vibration tolerance management should be within 5;m).

* Air blow or oil mist is recommended for smooth chip emission, and wet coolant milling is recommended for copper material.
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| 2HRE Cutting Condition « RPM trev./min « Feed : mm/min
_ T2EL /UL 2R &128/a32 32/ Z2RES 13=3
l-l|’-‘|’1||' Mild steels / Carbon Steels / Gray cast irons Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
ezl SS/SC/FC SCM/HPM NAKS0 /KP4M STAVAX/SKD11
4E Hardness ~30HRc 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc
oA f8% Ap Ae Ap Ae Ap Ae Ap Ae
Outside Effective ~ RPM FEED Axial  Radial RPM FEED Axial  Radial RPM FEED Axial  Radial RPM FEED Axial  Radial
Diameter Length Depth  Depth Depth  Depth Depth  Depth Depth  Depth
20.2 0.5 56,000 340 | 0.006 0.002 | 56,000 310 | 0.005 0.002 | 56,000 270 | 0.003 0.016 | 44,800 180 | 0.002 0.0118
" 1 50,900 290 | 0.005 0.016 50,900 260  0.005 0.016 | 50,900 230 | 0.004 0.02 | 40,800 160 | 0.003 0.0144
” 1.5 48200 250 | 0.003 0.006 | 48,200 230 | 0.003 0.006 | 48,200 200 | 0.002 0.006 | 38500 140 | 0.002 0.0054
20.3 1 60,000 560 | 0.009 0.101 | 60,000 500 = 0.008 0.101 | 60,000 400 | 0.006 0.101 | 52,00 330 | 0.004 0.0909
” 1.5 50,800 460 | 0.008 0.057 | 50,800 410 | 0.007 0.057 | 50,800 360 | 0.005 0.057 | 42,700 260 | 0.004 0.0513
” 2 41,500 350 | 0.006 0.013 | 41,500 320 | 0.005 0.013 | 41,500 280 | 0.004 0.013| 33200 190 | 0.003 0.0117
Z 3 31,900 240 | 0.002 0.004 | 31,900 220 = 0.002 0.004 | 31,900 190 | 0.001 0.004 | 25500 130 | 0.001 0.0036
" 4 26,200 170 | 0.001 0.003 | 26,200 160 | 0.001 0.003 | 26,200 140 | 0.001 0.003 | 20,900 100 | 0.001 0.0027
” 5 20,400 100 | 0.001 0.002 | 20,400 90 | 0.001 0.002 | 20,400 80 | 0.001 0.002 | 16,300 60 | 0.001 0.0018
204 1 52,700 660 | 0.012 0.054 | 57,700 640 = 0.010 0.054 | 48,100 470 | 0.008 0.054 | 38500 320 | 0.005 0.0486
" 5 38,500 380 | 0.003 0.003 | 34200 300 | 0.003 0.003 | 30,100 240 | 0.002 0.003 | 24,700 160 | 0.001 0.0027
” 10 33,700 260 | 0.001 0.001 | 27,300 190 | 0.001 0.001 | 24600 150 | 0.001 0.001 | 19,700 100 | 0.001 0.0009
205 2 56,800 900 | 0.020 0.098 | 54,000 760 | 0.016 0.098 | 40,600 510 | 0.014 0.098 | 32500 350 | 0.010 0.0882
" 3 44200 660 | 0.080 0.016 | 39,900 530 | 0.090 0.016 | 32,200 370 | 0.008 0.016 | 25700 260 | 0.006 0.0144
" 4 40,600 580 | 0.009 0.012 | 36,500 460 | 0.008 0.012 | 29,700 330 | 0.008 0.012| 23,700 230 | 0.005 0.0108
” 5 37,000 500 | 0.080 0.008 | 32,300 390 | 0.008 0.008 | 27,200 290 | 0.006 0.008 | 21,700 200 | 0.004 0.0072
" 6 33,400 420 | 0.005 0.004 | 28500 320 | 0.005 0.004 | 24,700 250 | 0.003 0.004 | 19,700 170 | 0.002 0.0036
" 8 29,100 320 | 0.002 0.002 | 24,100 240 = 0.002 0.002 | 21,600 190 | 0.001 0.002 | 17,400 130 | 0.001 0.0018
" 10 26,500 250 | 0.001 0.001 | 21,200 180 | 0.001 0.001 | 19,600 150 | 0.001 0.001 | 15600 100 | 0.001 0.0009
" 14 21,500 120 | 0.001 0.001 | 16700 80 | 0.001 0.001 | 16,300 70 | 0.001 0.001 | 13,000 50 | 0.001 0.0009
20.6 2 63,600 1,240 | 0.025 0.203 | 53,300 930 | 0.020 0.203 | 39,100 600 | 0.016 0.203 | 31,300 410 | 0.011 0.1827
" 3 52,500 990 | 0.018 0.114 | 44,000 740  0.016 0.114 | 33,500 500 | 0.013 0.114 | 26,800 340 | 0.009 0.1026
” 4 41,300 740 | 0.012 0.025| 34700 550 | 0.011 0.025| 27,900 390 | 0.009 0.025| 22,300 270 | 0.006 0.0225
" 5 36700 630 | 0.010 0.017 | 30,900 470 = 0.009 0.017 | 25500 340 | 0.007 0.017 | 20,400 240 | 0.005 0.0153
" 6 32,500 520 | 0.007 0.008 | 27,000 390 | 0.006 0.008 | 23,000 290 | 0.005 0.008 | 18,400 200 | 0.003 0.0072
” 8 26,800 390 | 0.004 0.003 | 22,600 300 | 0.004 0.003 | 20,000 230 | 0.003 0.003 | 16,000 160 | 0.002 0.0027
" 10 23,400 300 | 0.002 0.002 | 19,700 230 | 0.002 0.002 | 17,900 180 | 0.002 0.002 | 14,300 130 | 0.001 0.0018
" 12 20,900 240 | 0.002 0.001 | 17,600 180 | 0.001 0.001 | 16,400 150 | 0.001 0.001 | 13,700 100 | 0.001 0.0009
” 16 16,200 100 | 0.001 0.001 | 13,700 80 | 0.001 0.001 | 13,500 70 | 0.001 0.001 | 10,800 50 | 0.001 0.0009
20.7 2 59,800 1,380 | 0.030 0.047 | 50,200 1,040 = 0.027 0.047 | 36,100 660 | 0.021 0.047 | 28800 430 | 0.015 0.0423
" 4 38900 840 | 0.017 0.038 | 32700 630 | 0.015 0038 | 25800 440 | 0.012 0.038 | 20,600 290 | 0.009 0.0342
" 6 30,200 600 | 0.010 0.014 | 25400 450 = 0.009 0.014 | 21,200 330 | 0.007 0.014| 16,900 230 | 0.005 0.0126
” 8 25300 460 | 0.006 0.006 21,300 350 = 0.005 0.006 18400 260 | 0.004 0.006 | 14,700 190 | 0.003 0.0054
" 10 22,000 360 | 0.004 0.003 | 18500 270 | 0.003 0.003 | 16500 220 | 0.003 0.003 | 13,200 160 | 0.002 0.0027
20.8 2 41,200 1,050 | 0.033 0.108 | 34,500 460 | 0.029 0.108 | 26,200 530 | 0.023 0.108 | 21,000 370 | 0.016 0.0972
© 4 37,100 930 | 0.027 0.08 | 31,500 700 | 0.024 0.08 | 24,100 480 | 0.019 0.08 | 19,300 330 | 0.013 0.072
z 6 28,800 680 | 0.015 0.024 | 24200 510 | 0.013 0024 | 19,800 370 | 0.010 0.024 | 15800 250 | 0.007 0.0216
" 8 2400 520 | 0.009 0.1 | 20,300 390 | 0.008 001 | 17200 300 | 0.006 0.01 | 13,800 200 | 0.004 0.009
” 10 21,000 420 | 0.006 0.005 | 17,700 320 | 0.005 0.005| 15500 240 | 0.040 0.005| 12,400 170 | 0.003 0.0045
7 12 18,700 340 | 0.004 0.003 | 15800 260 | 0.003 0.003 | 14,700 200 | 0.003 0.003 | 11,300 140 | 0.002 0.0027
” 14 15600 230 | 0.002 0.001 | 13,200 180 | 0.020 0.001 | 12,300 150 | 0.001 0.001 980 100 | 0.001 0.0009
20.9 6 27,600 790 | 0.019 0.019 23,000 590  0.017 0.019 | 18500 420 | 0.013 0.019 | 14,800 290 | 0.010 0.0171
Z 8 23,000 600 | 0.012 0012 19300 450 | 0011 0012 | 16,100 330 | 0.008 0.012 | 12,900 230 | 0.006 0.0108
" 10 20,000 470 | 0.008 0.008 | 16,800 360 | 0.007 0.008 | 14,500 270 | 0.005 0.008 | 11,600 190 | 0.004 0.0072
21.0 2 37,900 1,340 | 0.048 0.263 | 31,500 990 | 0.043 0.263 | 23,400 6,500 | 0.034 0.263 | 18,700 440 | 0.031 0.237
~ 3 37,900 1,340 | 0.048 0.263 | 31,500 990 | 0.043 0.263 | 23,400 6,500 | 0.034 0.263 | 18,700 440 | 0.031 0.237
” 4 34,500 1,170 | 0.040 0.195 | 28,400 870 | 0.036 0.195| 21,500 580 | 0.028 0.195| 17,200 400 | 0.025 0.176
" 5 30,300 1,000 | 0.032 0.058 | 25300 750 | 0.029 0.058 | 19,600 510 | 0.022 0.058 | 15700 360 | 0.020 0.052
" 6 26,500 850 | 0.023 0.024 | 22,100 630 | 0.021 0.024 | 17,600 440 | 0.016 0.024 | 14,700 310 | 0.014 0.022
” 8 22,500 660 | 0.014 0.013 | 18600 490 | 0.013 0013 | 15300 360 | 0.010 0.013 | 12,300 250 | 0.009 0.012
" 10 19,200 530 | 0.010 0.013 | 16,200 400 | 0.009 0.013 | 13,800 300 | 0.007 0.013| 11,000 210 | 0.006 0.012
" 12 17,200 440 | 0.007 0.007 | 14,500 330 | 0.006 0.007 | 12,600 250 | 0.005 0.007 | 10,100 170 | 0.005 0.006
Z 14 15,600 360 | 0.005 0.005 13,200 270 | 0.004 0.005| 11,700 210 | 0.003 0.005 6 9400 150 | 0.003 0.005
" 16 14300 300 | 0.004 0.003 12700 230 | 0.03 0.003 | 11,000 180 | 0.003 0.003| 8800 130 | 0.003 0.003
Z 20 12500 200 | 0.003 0.001 | 10,600 160 | 0.003 0.001 | 9,800 130 | 0.002 0.001 | 7,900 90 | 0.002 0.001
~ 25 10,800 120 | 0.003 0.001 | 9,200 90 | 0.002 0.001 | 8,800 80 | 0.002 0.001| 7,100 50 | 0.002 0.001
” 30 9,700 50 | 0.002 0.001 | 8200 40 | 0.002 0.001 | 8,100 30 | 0.001 0.001| 6,500 30 | 0.001 0.0009
212 4 28,900 1,180 | 0.050 0.189 | 24,100 870 | 0.047 0.189 | 18300 580 | 0.036 0.189 | 14500 400 | 0.032 0.170
" 6 24800 970 | 0.037 0.120 | 20,700 720 | 0.034 0.120 | 16,500 490 | 0.026 0.120 | 12,800 340 | 0.023 0.108
” 8 20,700 760 | 0.024 0.051 | 17,300 570 | 0.021 0.051 | 13,900 400 | 0.016 0.051 | 11,700 280 | 0.014 0.046
” 10 18,000 620 | 0.016 0.026 | 15100 470 | 0.014 0.026 | 12,400 340 | 0011 0.026| 9900 230 | 0.010 0.023
" 12 16,100 520 | 0.011 0.015 | 13,500 390  0.010 0.015| 11,400 290 | 0.008 0.015| 9,900 200 | 0.007 0.014
o 16 13,400 380 | 0006 0.006 11,300 290 | 0.005 0006 | 9800 220 | 0.004 0.006 6 7900 150 | 0.004 0.005
” 20 11,700 280 | 0.004 0.003 | 9,900 210 | 0.004 0.003 | 8800 170 | 0.003 0.003| 7,000 120 | 0.003 0.003
" 25 10,800 120 | 0.003 0.001 | 9,200 90 | 0.002 0.001 | 8,800 80 | 0.002 0.001| 7,100 50 | 0.002 0.001
& 30 9,700 50 | 0.002 0.001| 8200 40 | 0.002 0.01 8,100 30 | 0.001 0.001| 6,500 30 | 0.001 0.0009
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I 2ZHRE Cutting Condition

+ RPM:rev./min « Feed : mm/min
TREL[EAY PR 318/388 ¥38 /=201 3=
AR Mild steels / Carbon Steels / Gray cast irons Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SS/SC/FC SCM/HPM NAK80 /KP4M STAVAX/SKD11
A Hardness ~30HRc 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc

oA fa% Ap Ae Ap Ae Ap Ae Ap Ae
Outside Effective = RPM  FEED Axial  Radial RPM  FEED Axial Radial RPM  FEED Axial  Radial RPM  FEED Axial  Radial
Diameter Length Depth  Depth Depth  Depth Depth  Depth Depth  Depth
214 6 23,300 1,070 | 0.052 0.222 | 19,400 800 | 0.047 0.222 | 14,800 540 | 0.060 0.222| 11,900 370 | 0.054 0.200
” 8 19,500 850 | 0.035 0.094| 16,300 640 @ 0.032 0.094 | 12,900 440 | 0.025 0.094| 10,300 310 | 0.023 0.085
” 10 16,900 710 | 0.025 0.048 | 14,200 530 | 0.022 0.048 | 11,500 380 | 0.017 0.048| 9,200 260 | 0.015 0.043
” 14 13,700 510 | 0.013 0.018| 11,500 390 0.012 0.018 | 9,700 290 | 0.009 0.018| 7,800 200 | 0.008 0.016
” 16 12,600 450 | 0.010 0.012| 10,600 340 = 0.009 0.012| 9,700 250 | 0.007 0.012| 7,300 180 | 0.006 0.011
” 20 10,300 300 | 0.006 0.005| 8700 230 0.005 0.005| 7,800 180 | 0.004 0.005| 6,200 120 | 0.004 0.005
21.5 4 26,600 1,340 | 0.073 0.462| 22,100 1,000 | 0.065 0.462 | 16,300 640 | 0.051 0.462| 13,000 440 | 0.046 0.416
” 6 22,800 1,120 | 0.057 0.293| 19,000 840 | 0.051 0.293 | 14,400 550 | 0.040 0.293| 11,500 380 | 0.036 0.264
” 8 19,000 900 | 0.041 0.124| 15900 670 = 0.037 0.124| 12,500 460 | 0.029 0.124| 10,000 320 | 0.026 0.112
” 10 16,600 750 | 0.030 0.063 | 13,800 560 | 0.027 0.063| 11,200 390 | 0.021 0.063| 8900 270 | 0.019 0.057
” 12 14,800 630 | 0.023 0.037| 12,400 470 = 0.020 0.037 | 10,200 340 | 0.016 0.037| 8,200 240 | 0.014 0.033
” 14 13,400 550 | 0.017 0.023| 11,200 410  0.016 0.023| 9,500 300 | 0.012 0.023| 7,600 210 | 0.011 0.021
” 16 12,300 480 | 0.013 0.015| 10,300 360  0.012 0.015| 8900 270 | 0.009 0.015| 7,500 190 | 0.008 0.014
” 18 11,500 420 | 0.011 0.011 9,600 310 | 0.010 0.011| 8400 240 @ 0.007 0.011| 6,700 170 | 0.006 0.010
” 20 10,700 370 | 0.009 0.008| 9,000 280 0.008 0.008 7,900 220 | 0.006 0.008| 6,300 150 | 0.005 0.007
” 25 9,300 270 | 0.005 0.004| 7,800 200 | 0.005 0.004| 7,900 160 | 0.004 0.004| 5,700 110 | 0.004 0.004
” 30 8,300 200 | 0.004 0.002| 7,000 150 | 0.004 0.002| 6,500 120 | 0.003 0.002 | 5,200 90 | 0.003 0.002
21.6 10 16,100 780 | 0.035 0.082| 13,500 580  0.032 0.082 | 10,800 410 | 0.025 0.082| 8,600 280 | 0.018 0.074
” 14 13,000 580 | 0.020 0.030| 10,900 430  0.018 0.030 | 9,700 320 | 0.014 0.030| 7,300 220 | 0.010 0.027
” 18 11,100 450 | 0.013 0.014| 9,300 340  0.012 0.014| 8,000 260 | 0.009 0.014| 6,400 180 | 0.006 0.013
22 4 23,000 1,500 | 0.070 0.966 | 20,000 1,200 | 0.060 0.966 14,000 750 | 0.052 0.966| 12,000 500 | 0.040 0.869
” 6 20,300 1,350 | 0.064 0.926 | 17,400 1,030 | 0.058 0.926 12,500 650 | 0.045 0.926 10,000 450 | 0.032 0.833
” 8 17,000 1,090 | 0.054 0.391| 14,500 830  0.048 0.391 | 10,800 540 | 0.038 0.391| 8700 380 | 0.027 0.352
” 10 14,800 920 | 0.045 0.200 | 12,600 700 A 0.040 0.200 | 9,700 470 | 0.031 0.200| 7,800 330 | 0.022 0.180
” 12 13,200 790 | 0.037 0.116| 11,200 600  0.034 0.116 | 8900 420 | 0.026 0.116| 7,700 290 | 0.019 0.104
” 14 12,000 700 | 0.031 0.073| 10,200 530 0.028 0.073| 8,200 370 | 0.022 0.073| 6,600 260 | 0.016 0.066
” 16 11,100 620 | 0.026 0.049| 9,400 470  0.024 0.049| 7,700 340 | 0.018 0.049| 6,100 230 | 0.013 0.044
” 18 10,300 550 | 0.022 0.034, 8700 420 0.020 0.034| 7,200 310 | 0.015 0.034| 5800 210 | 0.011 0.031
” 20 9,600 500 | 0.018 0.025| 8,700 380 | 0.016 0.025| 6,900 280 | 0.013 0.025 5500 190 | 0.009 0.023
” 22 8,700 420 | 0.014 0.018| 7,500 320 | 0.014 0.018| 6,500 250 | 0.010 0.018| 5,200 170 | 0.008 0.016
” 25 8,400 390 | 0.012 0.013| 7,700 290 | 0.011 0.013| 6,200 230 | 0.008 0.013 4,900 160 | 0.006 0.012
” 30 7,500 310 | 0.008 0.007 | 6,300 230 | 0.007 0.007| 5600 180 | 0.005 0.007| 4,500 130 | 0.004 0.006
225 8 15,000 1,340 | 0.077 0.954 | 12,800 1,020  0.069 0.954 | 9,600 670 | 0.054 0.954| 7,700 460 | 0.039 0.859
” 10 13,100 1,140 | 0.068 0.488 | 11,100 860 A 0.061 0.488 | 8,600 590 | 0.048 0.483| 6,900 400 | 0.034 0.439
” 12 11,800 1,000 | 0.060 0.283| 10,000 750 = 0.054 0.283| 7,900 520 | 0.042 0.283| 6,300 360 | 0.030 0.255
” 16 9,900 790 | 0.045 0.119| 8400 590 | 0.040 0.119| 6,800 430 | 0.031 0.119, 5500 290 | 0.022 0.107
” 20 8,700 650 A 0.033 0.061| 7,300 490  0.030 0.061 6,100 360 | 0.023 0.061| 4,900 250 | 0.017 0.055
” 25 7,600 520 | 0.022 0.031 6,400 390 | 0.019 0.031| 5500 300  0.015 0.031| 4,400 210 | 0.011 0.028
” 30 6,800 430 | 0.014 0.018| 5700 320 | 0.012 0.018| 5000 250 | 0.010 0.018| 4,000 1,700 | 0.007 0.016
” 35 6,200 380 | 0.009 0.012| 5200 280 | 0.008 0.012| 4,800 190 0.007 0.012| 3,800 1,400 | 0.005 0.011
” 40 5700 290 | 0.005 0.008 | 4,800 220 | 0.004 0.008| 4,400 170 | 0.003 0.008 3,500 120 | 0.002 0.007
” 50 5000 190 | 0.001 0.004| 4,200 140 | 0.001 0.004| 3,900 120 | 0.001 0.004 3,100 80 | 0.001 0.004
23 6 13,200 1,470 | 0.103 1.978 | 10,900 1,080 = 0.093 1.978 | 8,000 700 | 0.072 1.978| 6,400 480 | 0.052 1.780
” 10 11,600 1,270 | 0.092 1.013| 9,600 930  0.083 1.013| 7,200 620 | 0.064 1.013| 5800 430 | 0.046 0.912
” 12 10,500 1,110 | 0.081 0.586| 8,700 830 0.073 0.586| 6,700 560 | 0.057 0.586| 5,300 380 | 0.041 0.527
” 16 8,900 900 | 0.064 0.247 | 7,400 670 | 0.058 0.247 | 5900 470 | 0.045 0.247 4,700 320 | 0.032 0.222
” 20 7,800 750 | 0.050 0.127 | 6,600 560  0.045 0.127 | 5300 400 | 0.035 0.127| 4,300 280 | 0.025 0.114
” 25 6,900 620 | 0.036 0.065| 5800 460 | 0.032 0.065| 4,800 340 | 0.025 0.065| 3,900 230 | 0.018 0.059
” 30 6,200 520 | 0.026 0.038| 5,200 390 | 0.023 0.038| 4,500 290 | 0.018 0.038| 3,600 200 | 0.013 0.034
” 35 5700 440 | 0.018 0.024| 4,800 330 | 0.016 0.024| 4,200 250 | 0.013 0.024 3,300 170 | 0.009 0.022
” 40 5300 370 | 0.013 0.016 | 4,500 280 0.012 0.016| 3,900 220 | 0.009 0.016| 3,100 150 | 0.006 0.014
” 45 5000 330 | 0.008 0.012| 4,200 230 | 0.008 0.012| 3,700 180  0.006 0.012| 2,900 130 | 0.005 0.011
” 50 4,700 270 | 0.006 0.008 | 3,900 200 | 0.005 0.008 3,600 160 | 0.004 0.008 2,800 110 | 0.003 0.007
” 60 4,500 250 | 0.003 0.005| 3,600 180 | 0.003 0.005 3,200 130 | 0.003 0.005| 2,500 90 | 0.002 0.005
24 8 10,000 1,600 | 0.140 1990, 8,800 1,100  0.140 1.990 | 6,800 770 | 0.093 1.990 5300 500 | 0.070 1.791
” 10 9,200 1,400 | 0.120 1.960 | 8,000 1,000 | 0.120 1.960| 5900 690 | 0.085 1.960| 4,700 460 | 0.066 1.764
” 12 8,500 1,280 | 0.112 1.852| 7,700 950 | 0.101 1.852| 5,100 600 | 0.078 1.852 4,100 410 | 0.056 1.667
” 16 7,200 1,050 | 0.093 0.781 6,000 770 | 0.084 0.781| 4,400 510 | 0.065 0.781| 3,600 350 | 0.046 0.703
” 20 6,300 880 | 0.077 0.400| 5200 650 | 0.069 0.400| 4,000 440 | 0.054 0.400| 3,200 300 | 0.038 0.360
” 25 5600 750 | 0.061 0.205| 4,600 540 | 0.055 0.205| 3,600 380 | 0.042 0.205| 2,900 260 | 0.030 0.185
” 30 5000 630 | 0.048 0.119| 4,700 460 | 0.043 0.119| 3,300 330 | 0.033 0.119 2,600 230 | 0.024 0.107
” 35 4,600 540 | 0.038 0.075| 3,800 400 | 0.034 0.075 3,00 290 | 0.026 0.075| 2,500 200 | 0.019 0.068
” 40 4,200 470 | 0.030 0.050 | 3,500 350 | 0.027 0.050 2,900 250 | 0.021 0.050| 2,300 180 | 0.015 0.045
” 45 3,900 410 | 0.023 0.035| 3,300 300 | 0.021 0.035| 2,700 230 | 0.016 0.035 2,200 160 | 0.012 0.032
” 50 3,700 360 | 0.018 0.026 | 3,700 270 | 0.016 0.026 | 2,600 200 | 0.013 0.026, 2,00 140 | 0.009 0.023
z 55 3,500 320 | 0.015 0.020| 2,950 250 | 0.015 0.020| 2,500 180 | 0.010 0.020| 2,000 130 | 0.007 0.018
” 60 3,300 280 | 0.011 0.015| 2800 210 | 0.010 0.015| 2,400 160 | 0.008 0.015| 1,900 110 | 0.006 0.014
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I ZHRE Cutting Condition * RPM : rev./min « Feed : mm/min

T2EY AT [BFE 518/388 §3%/=261ES 13
’-_l|’-“|’7{| Mild steels / Carbon Steels / Gray cast irons Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SS/SC/FC SCM/HPM NAK8O0 / KP4M STAVAX/SKD11
4K Hardness ~30HRc 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc
QA fa% Ap Ae Ap Ae Ap Ae Ap Ae
Outside Effective = RPM  FEED Axial Radial RPM  FEED Axial Radial RPM  FEED Axial Radial RPM  FEED Axia]  Radial
Diameter Length Depth  Depth Depth  Depth Depth  Depth Depth  Depth
25 16 6,000 1,140 | 0.127 1.907 | 5100 860  0.114 1.907 | 3,500 520 | 0.089 1.907| 2,800 360 | 0.064 1.716
" 20 5300 980 | 0.121 0977 | 4,400 730  0.109 0.977 | 3,00 440 | 0.085 0.977| 2500 310 | 0.061 0.879
” 25 4,600 820 | 0.109 0.500 3,800 600 = 0.099 0.500 | 2,800 390 | 0.077 0.500| 2,200 270 | 0.055 0.450
” 30 4,200 710 | 0.094 0.289 3,400 510  0.085 0.289 | 2,500 340 | 0.066 0.289| 2,000 230 | 0.047 0.260
" 35 3,800 620 | 0.077 0.182| 3,700 450 | 0.069 0.182| 2,300 300 | 0.054 0.182| 1,900 210  0.038 0.164
" 40 3,500 540 & 0.060 0.122| 2,800 390 | 0.054 0.122 | 2,200 270 | 0.042 0.122| 1,700 180 | 0.030 0.110
” 50 3,100 430 & 0.031 0.063| 2400 300 | 0.028 0.063| 1,900 210 | 0.022 0.063| 1,500 150 | 0.016 0.057
" 60 2,800 350 | 0.013 0.036| 2,100 240 0.012 0.036| 1,800 170 | 0.009 0.036| 1,400 120 | 0.007 0.032
26 20 4,200 960 | 0.126 2.025| 3,800 780 | 0.114 2025 2,600 470 | 0.088 2.025| 2,700 330 | 0.063 1.823
” 30 3,400 730 & 0.109 0.600 | 2,800 540 | 0.099 0.600 2,000 340 | 0.077 0.600 1,600 240 | 0.055 0.540
" 40 3,000 600 | 0.083 0.253 | 2,300 410 0.074 0.253| 1,700 260 | 0.058 0.253| 1,300 170 | 0.041 0.228
" 50 2,600 480 @ 0.054 0.130 | 1,900 310 | 0.049 0.130 | 1,500 220 | 0.038 0.130| 1,200 160 | 0.027 0.117
” 60 2,400 410 | 0.031 0.075| 1,700 260 | 0.028 0.075| 1,300 170 | 0.022 0.075| 1,000 120 | 0.016 0.068
28 20 3,200 910 | 0.180 1.600 | 2,800 710 | 0.160 1.600 2,300 450 | 0.130 1.600| 1,700 330 | 0.090 1.440
" 40 2,600 600 | 0.120 0.200 | 2,000 410  0.100 0.200| 1,500 250 | 0.080 0.200| 1,100 160 | 0.060 0.180
210 25 2,900 890  0.200 1.760 | 2,700 680 | 0.180 1.760 | 2,100 430 | 0.130 1.760| 1,500 310 | 0.080 1.584
” 45 2,200 580 | 0.140 0.240 | 2,000 400 | 0.120 0.240 | 1,300 220 | 0.700 0.240 900 150 | 0.050 0.216
Slotting Side Milling
Deﬁ%ﬁ e + Ap: Axial Depth 2 + Ap: AxialDepth <
+ D : Outside Diameter D * Ae : Radial Depth Ae

e 20| YLSHAH BAEI ASLICH THES TS| /3 7HSSHH HIHUE YA 2 ZY SHHAlL.
HRC60 014 DZ = 7H5 Al 22 21E2| Z2 HIZE 20% DOWN AIF{FHAIL.

47| MR U2 D £2|0|22 U TSN 7S BY, 715 T2, 28 7|Aof w2t 224 HEY 2YFLICL

ZUBIL7|H|O| 2 AVE 25 2U5H7{LEH B A AY0| BT I AUS £20 0| SEEE H2510] 2Y SHUAIR.
2US0| 21 20| 2 S2A7|H A 2 BLICH@ 105 ALBA| S 518 22| SymO|L EA.)

OoER, BAR, QUD|AE SUES 2O, 23S 2 H7otL 7ISAI 2B L0 2| 5HAL

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

When milling workpiece, HRC over 60 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
Use a machine with low vibration and good rigidity (g1 or less, the vibration tolerance management should be within 5um).

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I 4HRE Cutti ng COndition + RPM:rev./min « Feed : mm/min

T28Z /22T 25 378/3¥48 ¥38 /=201 bl
|4 ZH Mild steels / Carbon Steels / Gray cast irons Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SS/SC/FC SCM/HPM NAK8O/ KP4M STAVAX/SKD11
A Hardness ~30HRc 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc
oA fa% Ap Ae Ap Ae Ap Ae Ap Ae
Outside Effective = RPM  FEED Axial Radial RPM  FEED Axial Radial RPM  FEED Axial  Radial RPM  FEED Axial  Radial
Diameter Length Depth  Depth Depth  Depth Depth  Depth Depth  Depth
20.8 8 25,000 750 | 0.009 0.01| 21,600 560 | 0.008 0.01 | 18,300 450 | 0.006  0.01| 15,900 300 | 0.004 0.009
. 16 16,800 340 | 0.002 0.001 | 15,700 270 | 0.002 0.001 | 13,300 240 | 0.001 0.001 | 10,400 200 | 0.001 0.001
21 8 24,000 720 | 0.014 0.024| 20,300 490 & 0.013 0.024 16,900 390 | 0.010 0.024| 14,200 265 | 0.007 0.022
” 16 15,800 325 | 0.004 0.003 | 14,300 250 | 0.003 0.003 | 12,200 220 | 0.003 0.003| 9,200 178 | 0.002 0.003
" 25 12,600 165 | 0.003 0.001 | 11,200 120 | 0.002 0.001| 10,800 105 | 0.002 0.001 | 8300 88 0.001  0.001
21.5 8 21,000 980 | 0.041 0.124| 18,800 740 | 0.037 0.124 | 14,600 520 | 0.029 0.124| 12,400 355 | 0.020 0.112
” 16 13,600 544 | 0.013 0.015| 12,200 410 | 0.012 0.015| 10,500 322 | 0.009 0.015| 8,000 230 | 0.007 0.014
” 25 11,400 318 | 0.005 0.004 | 10,500 240 | 0.005 0.004| 8,600 196 | 0.004 0.004| 6,200 138 | 0.003 0.004
22 8 19,600 1,197 | 0.054 0.391| 17,000 970 | 0.048 0.391| 12,800 630 | 0.038 0.391| 10,600 470 | 0.027 0.352
” 16 12,300 740 | 0.026 0.049 | 11,600 574 | 0.024 0.049| 9,800 378 | 0.018 0.049| 7,300 268 | 0.013 0.044
" 25 10,100 456 | 0.012 0.013| 9,700 348 | 0.011 0.013| 7,900 262 | 0.008 0.013| 6,400 184 | 0.006 0.012
225 10 16,600 1,240 | 0.068 0.488 | 14,300 1,035 | 0.061 0.488| 10,200 689 | 0.048 0.483| 8,350 510 | 0.034 0.439
” 16 11,600 890 | 0.045 0.119| 9,800 710 | 0.040 0.119| 7,220 480 | 0.031 0.119| 6,700 326 | 0.022 0.107
" 25 8,700 630 | 0.022 0.031| 8300 460 | 0.019 0.031| 6360 338 | 0.015 0.031| 5500 273 | 0.011 0.028
23 8 14,800 1,390 | 0.092 0.350 | 12,100 1,100 | 0.083 0.350| 8,800 736 | 0.064 0.350| 6,900 553 | 0.046 0.315
” 16 10,200 968 | 0.064 0.247 | 8,600 816 | 0.058 0.247| 6,300 543 | 0.045 0.247| 5890 362 | 0.032 0.222
” 25 7,600 740 | 0.036 0.038| 7,100 518 | 0.032 0.038 5880 397 | 0.025 0.038| 3,900 293 | 0.018 0.034
” 35 6,200 415 | 0.018 0.024| 5300 374 | 0.016 0.024| 4,730 322 | 0.013 0.024| 3,300 216 | 0.009 0.022
24 8 12,300 1,830 | 0.140 0.950 | 10,200 1,210 | 0.140 0.950| 7,400 848 | 0.093 0.900| 6,300 500 | 0.070 0.810
” 16 8,600 1,240 | 0.093 0.580 | 7,200 860 | 0.084 0580 5100 573 | 0.065 0.580| 5,150 397 | 0.046 0.522
” 25 6,400 890 | 0.0617 0.205| 5,000 590  0.055 0.205| 4,180 433 | 0.042 0.205| 3,180 304 | 0.030 0.185
" 40 4950 510 | 0.030 0.050 | 3,900 385 | 0.027 0.050 3,300 341 | 0.021 0.050| 2,770 208 | 0.015 0.045
25 16 7,200 1,280 | 0.127 1.250| 6,400 944 | 0.114 1.250 4,387 554 | 0.089 1.250| 4,220 378 | 0.064 1.125
” 25 5400 955 | 0.109 0.500 | 4,600 665 | 0.099 0500 | 3,668 412  0.077 0.500| 2,740 280 | 0.055 0.450
" 40 4,100 660 | 0.060 0.122 | 3,300 470 | 0.054 0.122| 3,655 298 | 0.042 0.122| 2,320 180 | 0.030 0.110
26 20 4,880 1,088 | 0.126 2.025| 4,433 726 | 0.114 2025, 2980 528 | 0.088 2.025 6 2,640 356 | 0.063 1.823
" 40 3,800 720 | 0.083 0.253| 2,950 497 | 0.074 0.253| 2,100 326 | 0.058 0.253| 2,078 226 | 0.041 0.228
28 20 4,460 980 | 0.180 1.600 | 3,600 787 | 0.160 1.600 2,540 487 | 0.130 1.600| 2,430 343 | 0.090 1.440
" 40 3,400 780 | 0.120 0.200| 2,460 516 | 0.100 0.200| 1,890 297 | 0.080 0.200| 1,770 211 0.060 0.180
210 25 3,400 926 | 0.200 1.760| 3,160 726 | 0.180 1.760| 2,360 467 | 0.130 1.760| 1,650 326 | 0.080 1.584
” 35 2,170 640 | 0.140 0.240 2,120 615 | 0.120 0.240| 1,780 412 | 0.090 0.240| 1,180 192 0.070 0.216
212 30 2,500 710 | 0.220 1.840| 2,300 580  0.200 1.840| 2,000 400 | 0.140 1.840| 1,400 280 | 0.080 1.656
” 40 1,880 526 | 0.120 0.280| 1,820 474 | 0.110 0.280 1,690 345 | 0.080 0.280| 1,020 184 | 0.060 0.252
LZ SAIOtti;g' | Depth £ iide '\AMI'HFS th <
+ Ap: Axial Dep + Ap : Axial Dep |
Depth of Cut + D : Outside Diameter D * Ae : Radial Depth A%

« & 20| YU HAEIO QUSLICH THES TI5H7| /ol 7HSTHH HIHE WAl 2 2 SHUAIR.

+ HRC60 0|4 DE=Z 715 Al 22 219 22 HIEZ 20% DOWN AIAZHAIL.

© Q7| EBMZAZ AU FA0|B2 HIISA| 715 84, 7t 24, A& 7| A\ of w2t 224 HE 2UBHL L

o ZUBILT|AQ 2| AUS S5 2SI L H B HE SH0| DY I ATS S0 0| 552 HIF5H 2 SHAL.

¢« US0| A1 20| 22 SA7|H ME LT HLICH@ 10[5 ALBA| UE 318 22| SumO|LH 2A.)

© 0022, MR, QUNIAE FUES UG, S 2 H|7{5t1L 7HA| LB ut Lat0f 0| SHAR

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling workpiece, HRC over 60 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

o=

428 | < witoos



I ZHSE/ZHEE Cuttlng Condition « RPM : rev./min « Feed : mm/min

234 Slotting

o 372/232 #32/ms=2 17352 x| | 137
Material 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
23
Outside RPM FEED RPM FEED RPM FEED RPM FEED
Diameter
20.1 50,000 150 45,000 150 40,000 135 33,000 75
0.2 50,000 195 45,000 173 40,000 143 33,000 90
20.3 50,000 285 45,000 210 40,000 173 33,000 105
20.4 50,000 353 45,000 270 40,000 210 33,000 135
0.5 50,000 555 45,000 420 40,000 330 33,000 210
0.6 50,000 705 45,000 540 40,000 428 30,000 240
20.8 50,000 900 40,000 660 30,000 443 25,000 278
20.9 49,000 983 39,000 780 27,800 495 22,700 308
a1 48,000 1,125 38,000 855 25,500 540 20,500 323
22 33,300 1,275 26,000 1,020 17,500 630 14,500 390
23 21,800 1,275 17,300 1,020 11,500 630 9,500 390
74 16,700 1,320 13,200 1,050 8,800 660 7,200 405
a5 15,700 1,500 12,500 1,208 8,300 750 6,400 428
a6 13,100 1,425 10,350 1,155 6,900 720 5,300 420
28 9,880 1,395 7,800 1,080 5,200 668 4,000 383
210 7,800 1,275 6,150 1,020 4,100 623 3,200 360
212 6,650 1,275 5,250 1,020 3,500 623 2,650 360
216 5,540 1,170 4,340 915 2,600 540 1,840 270
218 5,540 1,170 4,340 915 2,600 540 1,840 270
220 4,640 1,080 4,340 855 2,100 450 1,460 270
1.0D 0.5D
Holzk 1 |
Depth of Cut ~ 55HRC 0.1D 55HRC ~ 0.05D
2 _

ZHHY  Side Cutting

A 374 /838 #=3g/z2lED 133 22| /23EZ
Material Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
SCM/HPM NAK80 / KP4M STAVAX / SKD11 SKD11/ SKD61
AT Hardness 30 ~40HRc 40 ~ 45HRc 45 ~55HRc 55 ~62HRc

23

Guigie RPM FEED RPM FEED RPM FEED RPM FEED

Diameter
a1 48,000 788 38,000 615 25,500 383 20,500 233
92 33,300 900 26,000 728 17,500 450 14,500 278
a3 21,800 900 17,300 728 11,500 450 9,500 278
a4 16,700 938 13,200 750 8,800 469 7,200 289
a5 15,700 1088 12,500 863 8,300 533 6,400 308
a6 13,100 1013 10,350 825 6,900 518 5,300 300
28 9,880 990 7,800 773 5,200 476 4,000 274
210 7,800 900 6,150 728 4,100 443 3,200 255
212 6,650 900 5,250 728 3,500 443 2,650 255
216 5,540 750 4,340 660 2,600 398 1,840 255
218 5,540 750 4,200 660 2,450 398 1,650 225
220 4,640 713 3,650 600 2,100 375 1,460 221

0.03D 0.02D
olal
De;ﬁofcm ~ 55HRC 1.00 55HRC ~ 05D

« & 20| YLSHA AAEI0] ASLICE THES T5HY| 2f5 7+55HH HIYE WAL R 2 THYAIR.

» HRC60 0|4 RZEZ 713 Al 22 2132 Z2 HIS2 20% DOWN AIFAFYAL.

| | BUZAB YD 4002 WIBA TIB BY, 718 3, 48 Tl e 22 07 2%

© ZUBILIIAQ 2{0) ATS S8 2B U A AY0| AT I ATS 49 0| S H|Z5I 2 HHAIR.

* 230|210 20| 2 SA7|H AL 2 BLICH@ 0[5t ALBA| E 318 **EI Sumo|LH & 7* J)

© 022, AR, QUN|AEZHEESAUSIH, S Z A|7{5tL 7HSA| LB Lefof 22| FHAL

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling workpiece, HRC over 60 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 4HSE/4HCE Cutting Condition

234 Slotting

« RPM : rev./min + Feed : mm/min

A /382 g3Z/zes=g inkZ L= R kL=
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
SCM/HPM NAK80 / KP4AM STAVAX / SKD11 SKD11 / SKD61
4E 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
20.3 50,000 238 0.03 0.3 | 45,000 175 0.03 0.3 | 40,000 144 0.02 0.150 | 33,000 88 0.01  0.075
20.4 50,000 294 0.04 0.4 | 45,000 225 0.04 0.4 | 40,000 175 0.02 0.200 | 33,000 113 0.01 0.100
20.5 50,000 463 0.05 0.5 | 45,000 350 0.05 0.5 | 40,000 275 0.03 0.250 | 33,000 175 0.01  0.125
20.6 50,000 588 0.06 0.6 | 45,000 450 0.06 0.6 | 40,000 356 0.03  0.300 | 30,000 200 0.02 0.150
20.8 50,000 750 0.08 0.8 | 40,000 550 0.08 0.8 | 30,000 369 0.04 0.400 | 25,000 231 0.02 0.200
20.9 49,000 819 0.09 0.9 | 39,000 650 0.09 09 | 27,800 413 0.05 0.450| 22,700 256 0.02 0.225
21 48,000 1,313 0.1 1.0 | 38,000 855 0.1 1.0 | 25,500 538 0.05 0.500 | 20,500 325 0.03 0.250
22 33,300 1,488 0.2 2.0 | 26,000 1,020 0.2 2.0 | 17,500 625 0.10  1.000 | 14,500 388 0.05 0.500
23 21,800 1,488 0.3 3.0 | 17,300 1,020 0.3 3.0 | 11,500 625 0.15 1.500 | 9,500 388 0.08 0.750
24 16,700 1,540 0.4 4.0 | 13,200 1,050 0.4 4.0 8,800 663 0.20 2.000| 7,200 406 0.10  1.000
@5 15,700 1,750 0.5 5.0 | 12,500 1,208 0.5 5.0 8,300 750 0.25 2500 6,400 425 0.13  1.250
26 13,100 1,663 0.6 6.0 | 10,350 1,155 0.6 6.0 6,900 719 0.30 3.000 5,300 419 0.15  1.500
28 9,880 1,625 0.8 8.0 7,800 1,080 0.8 8.0 5200 669 0.40 4.000 | 4,000 375 0.20  2.000
210 7,800 1,488 1.0 10.0 6,150 1,020 1.0 10.0 4,100 625 0.50 5.000 3,200 363 0.25 2.500
212 6,650 1,488 1.2 12.0 5,250 1,020 1.2 120 3,500 625 0.60 6.000 2,650 363 0.30  3.000
216 5,540 1,363 1.6 16.0 4,340 915 1.6 16.0 2,600 538 0.80 8.000| 1,840 269 0.40 4.000
218 5,540 1,363 1.8 18.0 4,340 913 1.8 18.0 2,600 538 0.90 9.000 1,840 269 0.45  4.500
220 4,640 1,260 2.0 20.0 4,340 912 2.0 20.0 2,600 538 1.00 10.000| 1,840 269 0.50 5.000
24013k Slotting
DepEthﬂ O?Cut + Ap: Axial Depth <
+ D : Outside Diameter D
£HHY  Side Cutting
- 372/28% #3z/melesy 233 @32 | 1=
”lém,i Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
it SCM/HPM NAK80 / KPAM STAVAX / SKD11 SKD11/ SKD61
4L Hardness 30 ~40HRc 40 ~ 50HRc 45 ~55HRc 55 ~62HRc
oA Ap Ae Ap Ae Ap Ae Ap Ae
Qutside RPM FEED  Axial Radial RPM FEED  Axial Radial RPM FEED Axial  Radial RPM FEED Axial  Radial
Diameter Deptl Deptl Depth  Depth Depth  Depth Depth  Dept
20.3 50,000 214 0.3 0.009 | 45,000 158 0.3 0.009 | 40,000 129 0.15 0.006 | 33,000 79 0.08  0.003
20.4 50,000 264 0.4 0.012 | 45,000 203 0.4 0.012 | 40,000 158 0.20 0.008 | 33,000 101 0.10  0.004
20.5 50,000 416 0.5 0.015 | 45,000 315 0.5 0.015 | 40,000 248 0.25 0.010 | 33,000 158 0.13  0.005
20.6 50,000 529 0.6 0.018 | 45,000 405 0.6 0.018 | 40,000 321 0.30 0.012| 30,000 180 0.15 0.006
20.8 50,000 675 0.8 0.024 | 40,000 495 0.8 0.024 | 30,000 332 0.40 0.016 | 25,000 208 0.20  0.008
20.9 49,000 737 0.9 0.027 | 39,000 585 0.9 0.027 | 27,800 371 0.45 0.018| 22,700 231 0.23  0.009
21 48,000 1,181 1.0 0.030 | 38,000 770 1.0 0.030 | 25,500 484 0.50 0.020 | 20,500 293 0.25 0.010
22 33,300 1,339 2.0 0.060 | 26,000 918 20 0.060 | 17,500 563 1.00 0.040 | 14,500 349 0.50 0.020
23 21,800 1,339 3.0 0.090 | 17,300 918 3.0 0.090 | 11,500 563 1.50 0.060| 9,500 349 0.75 0.030
24 16,700 1,386 4.0 0.120 | 13,200 945 4.0 0.120 8,800 596 2.00 0.080| 7,200 366 1.00 0.040
@5 15,700 1,575 5.0 0.150 | 12,500 1,087 50 0.150 8,300 675 250 0.100| 6,400 383 1.25 0.050
26 13,100 1,496 6.0 0.180 | 10,350 1,040 6.0 0.180 6,900 647 3.00 0.120| 5,300 377 1.50 0.060
28 9,880 1,463 8.0 0.240 7,800 972 8.0 0.240 5200 602 400 0.160| 4,000 338 2.00 0.080
210 7,800 1,339 | 10.0 0.300 6,150 918 | 10.0 0.300 4,100 563 500 0.200| 3,200 326 2.50 0.100
212 6,650 1,339 | 12.0 0.360 5250 918 | 12.0 0.360 3,500 563 6.00 0.240 2,650 326 3.00 0.120
216 5540 1,226 | 16.0 0.480 4,340 824 | 16.0 0.480 2,600 484 8.00 0.320 1,840 242 4.00 0.160
218 5540 1,226 | 18.0 0.540 4,340 821 | 18.0 0.540 2,600 484 9.00 0.360| 1,840 242 450 0.180
220 4,640 1,134 | 20.0 0.600 4,340 821 | 20.0 0.600 2,600 484 | 10.00 0.400| 1,840 242 5.00 0.200
e . Zfe lei!lngepth <
Depth of Cut + Ae : Radial Depth AA:e|k

430 |
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The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
When milling workpiece, HRC over 60 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 2LEM/4LEM m 4LEM RPM 52, FEEDS! 210 50% Up 3.
B Use the same RPM and raise up the feed up to 50% for 4LEM. « RPM  rev. /min « Feed : mm/rmin

234 Slotting

TA 372292 az/malsED 1353 el | 135S
Material 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
23
Outside RPM FEED RPM FEED RPM FEED RPM FEED
Diameter
21 40,000 293 40,000 264 40,000 237 40,000 71
215 35,000 320 35,000 288 35,000 259 32,000 78
92 32,000 330 24,000 297 15,000 267 17,500 80
a3 21,000 340 17,000 306 10,500 275 13,000 83
74 17,000 460 13,500 414 8,500 373 8,000 112
a5 14,500 520 11,500 468 7,500 421 6,750 126
6 12,500 550 10,000 495 6,500 446 5,500 134
28 9,500 630 7,500 567 5,000 510 4,500 153
210 8,000 829 6,500 721 4,000 577 3,550 173
212 6,500 761 5,500 662 3,350 529 3,000 159
216 5,000 761 4,100 662 2,500 529 2,250 159
220 4,000 702 3,250 611 2,000 489 1,800 147
@25 3,250 630 2,600 548 1,600 438 1,400 132
1.0D 0.5D
EZE]
Depth of Cut ~50HRC 0.10 50HRC ~ 0.05D
_ _

£HH4Y  Side Cutting
e

TjAY 32 /3d2 g3d/=2l6EY 13E3 22| / 13=Z
M a?e rial 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

23

Outside RPM FEED RPM FEED RPM FEED RPM FEED

Diameter
a1 40,000 337 40,000 286 40,000 229 40,000 195
1.5 35,000 368 35,000 313 35,000 250 35,000 213
a2 32,000 380 24,000 323 15,000 258 17,500 219
23 21,000 391 17,000 332 10,500 266 13,000 226
24 17,000 529 13,500 450 8.500 360 8,000 306
a5 14,500 598 11,500 508 7,500 407 6,750 346
a6 12,500 633 10,000 538 6.500 430 5,500 366
28 9,500 725 7,500 616 5,000 493 4,500 419
210 8,000 765 6,500 650 4,000 520 3,550 442
212 6,500 638 5,500 542 3,350 434 3,000 368
216 5,000 638 4,100 542 2,500 434 2,250 368
320 4,000 606 3,250 515 2,000 412 1,800 350
225 3,250 570 2,600 485 1,600 388 1,400 329

0.03D 0.02D
ENE]
Depth of Cut ~50HRC 1.0D 50HRC ~ 0.5D

« & 20| HUsHA| HAE|0] QAELICE THES T5H| 2f5 7H55HH HIME WA R 2Y SHYAIR.

o 7| 2UBE2E 7|20|H, 42A] S1HeE FAlGHY, T E= ROl £ L{OfIA Z{TH 50% 7HA| UP siFdAl2.

+ HRC55 014 D3=Z 7HEA 22 2|42 Z2 HIZ2 20% DOWN 3iFHAI2.

© Y| BAZAZ YD 2|0|BR H IS 7HS B, 7S S, A8 7|A(of [t 2A4HY 2 SLC

o ZUBILIIAY 20§ ATS S5 205U U A 0| ST [ ATS S0t 0SS S H|ZGIH 24 SHUAIR.
* 230|210 20| 2 SA7|H AL 2 FLICH@ 105t ALBA| 1S 518 22| SymO|L 2A.)

* ojojEZ, AR, QUNAEZUESZHGH, 23 2 7St 7ISAI 2SI L3l0| 2| 5HHAIL

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
+ 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 50% in stable milling condition.
+ When milling workpiece, HRC over 60 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

* When milling workpiece, HRC over 60 hardened steel, reduce 20% of the RPM and feed compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I 4HEM/5&8HEM : Sf‘eatﬁgns%anssl\li/’lP%EhgEEIEEL?LE}LS@Z:J%F; :_i%(')% for 6&8HEM. + RPM : rev./min « Feed : mm/min

ZHH4  Side Cutting

A 374 /a38 BEREL C=r 13E 22|/ 1FEL
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 50 ~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
21 24,000 149 1.5 0.05 | 9,600 33 0.5 0.03 | 19,200 111 1.5 0.05 | 9,300 28 0.5 0.03
215 24,000 186 2.25 0.075 | 9,600 42 0.75 0.045 | 19,200 139 2.25 0.075 | 9,000 36 | 075 0.045
22 24,000 248 g 0.1 9,600 56 1 0.06 | 19,200 186 3 0.1 8,200 47 1 0.06
23 23,040 564 45 015 | 9216 127 1.5 0.09 | 18,432 423 45 015 | 7,373 108 1.5 0.09
24 17,280 653 6 0.2 | 6,912 147 2 0.12 | 13,824 490 6 0.2 | 5530 125 2 0.12
@5 8,640 743 7.5 0.25 | 3456 167 25  0.15 6,912 557 75 025 | 2,765 142 2.5 0.15
26 6,480 861 9 0.3 | 2592 194 3 018 5,184 646 9 0.3 | 2074 165 3 0.18
28 5,184 861 12 0.4 | 2,074 194 4 024 4,147 646 12 04 | 1,659 165 4 0.24
210 4,320 861 15 05| 1,728 194 5 0.3 3,456 646 15 0.5 1,382 165 5 0.30
212 3,240 713 18 0.6 | 1,296 160 6 036 2,592 535 18 0.6 | 1,037 136 6 0.36
216 2,592 535 24 0.8 | 1,037 120 8 048 2,074 401 24 0.8 829 102 8 0.48
220 2,318 431 30 1 927 97 10 0.6 1,854 323 30 1 742 82 10 0.60
@25 3,090 386 37.5 1.25 | 1,236 87 125  0.75 2,472 290 37.5 1.25 989 74 | 125 0.75
0.05D 0.03D
Ay
Depth of Cut ~50HRC 1.5D 50HRC ~ 0.5D

' 20| YUP HAEIO] QUSLICL TAS T3] o) 7551 B HA0R 22 HIAIQ.
A7| ZABE 4 7120/, 68.8A| BH4E Q3D TIEE QFHO! 4 LOIA 2ITh S0%7HA| UP #ZAAIS.
+ HRC62 0|4 TZEZ 7HBA| 22 2/Z0| 2 BB 20% DOWN AIFHFHAIL.

QEYO| LA HZE 4 TES 22 BB DOWN HZ4AI.

47| BHZZR AT 420102 471N 713 B4, 713 24, 48 70| tiet 223 22 B
© ZABII|PAO| 2T ATE SRS ZWSFILLH U H HA0| LT ) éﬂ%éﬁtol £ HiZ510) 2% SHUALS.
. Olol= 2, 249, QUDAE SHEE IR0, U T HPIGHL 71BA eI w0l Fol NS

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

* The parameters on the table is based on 4flutes. For using 6 or 8flutes, use the same RPM and raise up the feed up to 50% in stable milling
condition.

* When milling workpiece, HRC over 60 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I ZCRE Cuttlng COndltlon « RPM : rev./min « Feed : mm/min
s 23d [ ZalsEd 13z EA2| /| 1EEY
oA Copper Alloy Steels / Prehardened Steels Hardened Steels Heat-treated steels / Hardened Steels
Material C1100 NAK80/KPAM STAVAX/SKD11 SKD11/ SKD61
4E Hardness 40 ~ 45HRC 45 ~55HRC 55 ~62HRC
A 2a% Ap Ae Ap Ae Ap Ae Ap Ae
Outside Effective = RPM  FEED Axial Radial RPM  FEED Axial Radial RPM  FEED Axial Radial RPM  FEED Axia]  Radial
Diameter Length Depth  Depth Depth  Depth Depth  Depth Depth  Depth
20.2 1 50,000 800 | 0.026 0.020 | 50,000 263 | 0.006 0.020 | 34,500 197 | 0.004 0.020 14,950 108 0.001 0.015
” 1.5 50,000 750 | 0.017 0.010 | 50,000 210 | 0.005 0.010| 26,450 158 | 0.003 0.010, 11,730 87 0.001 0.007
20.3 1 50,000 800 | 0.029 0.020 | 50,000 224 | 0.007 0.020 | 34,500 168 | 0.005 0.015| 21,505 92 0.004 0.015
” 3 50,000 650 | 0.029 0.015/| 50,000 182 | 0.006 0.015] 24,150 137 | 0.003 0.010 | 14,605 75 0.002 0.010
20.4 1 47,150 800 | 0.047 0.062 | 50,000 224 | 0.013 0.070| 39,675 168 | 0.011 0.070| 23,575 92 0.004 0.070
” 3 33,350 700 | 0.026 0.053| 26,450 196 | 0.008 0.026 | 26,450 147 | 0.007 0.026 15755 81 0.003 0.026
20.5 1 48,300 850 | 0.079 0.114 | 48,300 238 | 0.033 0.119| 39,100 179 | 0.029 0.119| 24,150 98 0.013 0.119
” 3 31,050 750 | 0.056 0.088 | 31,050 210 | 0.022 0.110| 25,415 158 | 0.020 0.110, 15,755 87 0.008 0.110
” 5 25,760 700 | 0.026 0.044| 25,760 196 | 0.011 0.010 | 20,700 147 | 0.010 0.010| 12,995 81 0.004 0.010
20.6 2 27,945 850 | 0.111 0.158 | 27,945 238 | 0.010 0.214 | 23,000 179 | 0.010 0.214 | 14,835 98 0.004 0.214
” 6 16,445 750 | 0.035 0.044 | 16,445 210 | 0.003 0.010| 13,570 158 | 0.003 0.010| 8,740 87 0.001 0.010
20.8 4 17,250 900 | 0.129 0.194 | 17,020 252 | 0.014 0.114| 14,720 189 | 0.015 0.114| 9,890 104 0.007 0.114
” 8 12,650 750 | 0.029 0.098 | 12,650 210 | 0.005 0.088 | 10,695 158 | 0.005 0.088| 7,475 87 0.002 0.088
21 4 13,800 950 | 0.196 0.396 | 13,800 266 | 0.029 0.264 | 11,730 200 | 0.029 0.264| 8,280 110 0.017 0.264
” 10 8,625 750 | 0.047 0.308 8,625 210 | 0.011 0.123| 7,475 158 | 0.011 0.123| 5,290 87 0.006 0.123
” 16 6,900 650 | 0.018 0.220 6,900 182 | 0.004 0.026 | 5980 137 | 0.004 0.026, 4,255 75 0.002 0.026
21.2 6 9,200 1,035 | 0.182 0.457 9,200 575 | 0.018 0.088| 8,165 483 | 0.018 0.088| 6,095 59 0.011 0.088
” 12 6,670 662 | 0.053 0.396 6,670 368 | 0.007 0.070 | 5980 299 | 0.007 0.070| 4,370 37 0.004 0.070
21.5 4 12,880 1,925 | 0.293 0.660 | 12,880 1,070 | 0.044 0.440| 11,730 920 | 0.044 0.440| 8,970 121 0.032 0.440
” 10 8,280 1,325 | 0.147 0.554| 8,280 736 | 0.031 0.282| 7,590 633 | 0.031 0.282| 5865 83 0.022 0.282
” 20 5865 725 | 0.041 0.352 6,350 403 | 0.005 0.106 | 4,160 345 | 0.005 0.106| 3,870 45 0.003 0.106
22 6 12,535 1,801 | 0.314 0.836 | 12,535 1,001 | 0.042 0.792 | 11,730 909 | 0.042 0.792| 9,430 130 0.035 0.792
” 12 9,200 1,449 | 0.182 0.704| 9,200 805 | 0.030 0.440| 8,280 725 | 0.030 0.440| 6,785 105 0.025 0.440
” 20 6,900 1,139 | 0.091 0.651 6,200 633 | 0.017 0.194| 3,520 564 | 0.017 0.194| 3,226 82 0.014 0.194
” 30 5865 973 | 0.049 0.440 3,300 541 0.005 0.132| 2,860 495 | 0.005 0.132| 2,386 68 0.002 0.132
225 10 10,350 1,801 | 0.331 0.836 | 10,350 1,001 | 0.051 0.528 | 9,775 943 | 0.051 0.528| 8,165 151 0.047 0.528
” 30 6,210 787 | 0.067 0.616 6,210 437 | 0.011 0.176 | 5,865 414 | 0.011 0.176| 4,830 65 0.010 0.176
23 12 10,350 2,029 | 0.381 0.831 | 10,350 1,127 | 0.103 0.616 | 9,775 874 | 0.103 0.655| 8,740 196 0.073 0.655
” 20 8,165 1,553 | 0.254 0.762 6,050 863 | 0.071 0.567| 3,420 667 | 0.071 0.567 3,108 147 0.043 0.567
” 30 6,900 1,263 | 0.137 0.674| 3,300 702 | 0.049 0.371 2,890 541 0.049 0.371| 2440 115 0.028 0.352
24 12 8,740 1,904 | 0.401 1.525 8,740 1,058 | 0.081 1.124| 7,360 920 | 0.081 1.124| 6,210 210 0.083 1.124
” 20 6,785 1,458 | 0.375 1.325 5880 810 | 0.053 0.880| 5,750 840 | 0.053 0.880| 4,830 194 0.057 0.880
” 30 5750 752 | 0.196 1.210 2,950 418 | 0.028 0.671 2,540 656 | 0.028 0.671| 2,960 149 0.030 0.708
” 45 4,715 500 | 0.096 1.118 2,300 278 | 0.007 0.326| 2,015 322 | 0.007 0.326| 1,800 75 0.007 0.326
25 15 7,705 3,064 | 0.697 2.277 7,705 1,702 | 0.106 1.346| 5,520 1,139 | 0.106 1.346| 4,600 342 0.110 1.346
” 30 5,290 1,470 | 0.342 1.760 2,780 817 | 0.053 1.035| 3,795 541 0.053 1.035| 3,220 164 0.055 1.035
26 20 5980 2,194 | 0.600 2.194 5460 1,219 | 0.476 1.356| 3,565 1,035 | 0.186 1.356| 3,105 393 0.145 1.356
” 40 4,600 1,635 | 0.565 2.049 2,380 909 | 0.410 1.304| 2,160 759 | 0.164 1.304| 2,040 304 0.123 1.304
28 22 5,520 1,946 | 0.528 2.542 5520 1,081 | 0.419 1.518| 3,220 909 | 0.164 1.518| 2,760 346 0.128 1.518
” 40 4,140 1,449 | 0.497 2.277 2,120 805 | 0.361 1.323| 2,080 667 | 0.144 1.323| 1,955 268 0.108 1.323
210 24 4,600 1,656 | 0.449 2.887| 4,485 920 | 0.356 1.645| 2,760 771 0.139 1.645| 2,300 294 0.108 1.645
” 45 3,450 1,221 | 0.423 2.438 3450 679 | 0307 1.334| 1,955 564 | 0.122 1.334| 1,725 228 0.092 1.334
212 26 3,795 1,387 | 0.377 3.013 3,795 77 0.299 2.024| 2,300 644 0117 2.024| 1,955 247 0.091 2.024
” 50 2,875 1,035 | 0.355 2415 2875 575 | 0.258 1.403| 1,725 483 | 0.103 1.403| 1,380 191 0.077 1.403
216 35 2,990 1,097 | 0.302 2.921 2,990 610 | 0.239 2.162| 1,725 518 | 0.094 2.162| 1,610 198 0.073 2.162
ol Slotting = Side Milling = ANRICI-A
Depth of Cut *Ap: Axial Depth < *Ap: AxialDepth <| | Inclined Cutting
+ D : Outside Diameter D + Ae : Radial Depth ”A:e|k

HRC62 0]l E2 22

20| 22 HIZ2 20% DOWN AIFZHAIL.

QEY0| 2 FR0IE BH49L 014 SES A[Tf 30% 0/5H2 SOIAIR.
Aezt B LR 48 D21 AL,
T BA| IHO| AR ECHHS 015 PITCHE 23 SHIAIR

Zo1 A oI &

e 2

ZLH 0l M T EE Z|TH 30%7HA| UP si=AA|2.

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%.
Consider the corner radius value when you set up the Ae value.

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.
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I 4CRE Cutting COndition * RPM:rev./min « Feed : mm/min

#32 Zesey 1353
] Ay Alloy Steels / Prehardened Steels Hardened Steels
Material NAK80/KP4M STAVAX/SKD11
AE Hardness 40 ~ 45HRc 45 ~55HRc
s
O%Ei!d " Efrffﬁ/ o RPM FEED _ Ap _Ae RPM FEED _ Ap ‘Ae
Diameter Length Axial Depth Radial Depth Axial Depth Radial Depth
21 4 13,455 1,265 0.038 0.264 11,730 1,046 0.030 0.238
” 10 8,625 495 0.011 0.123 7,475 495 0.009 0.098
21.2 4 12,880 1,380 0.031 0.440 11,730 1,070 0.023 0.293
” 10 8,855 782 0.017 0.176 7,130 587 0.009 0.147
21.5 6 11,385 1,265 0.040 0.475 10,350 1,150 0.037 0.435
” 12 9,280 817 0.028 0.317 6,790 759 0.025 0.290
22 6 12,650 1,265 0.063 0.713 11,730 1,173 0.059 0.633
” 12 9,970 1,012 0.045 0.396 8,280 943 0.043 0.396
225 10 10,580 1,380 0.065 0.528 9,775 1,150 0.065 0.528
” 20 8,160 1,150 0.047 0.264 7,845 655 0.030 0.220
23 10 11,040 2,070 0.094 0.684 10,235 2,070 0.059 0.684
” 20 7,340 1,495 0.057 0.567 6,230 1,495 0.035 0.567
24 13 9,085 1,576 0.105 1.150 7,590 1,530 0.082 1.150
” 20 7,130 1,380 0.069 0.920 5,980 1,288 0.054 0.920
” 30 6,325 1,104 0.043 0.745 5,290 1,058 0.033 0.745
26 20 5,635 1,691 0.176 2.305 3,335 978 0.176 1.281
” 40 2,875 782 0.098 1.320 1,610 460 0.098 0.733
28 22 4,600 1,840 0.212 2.921 2,760 782 0.212 1.518
210 24 3,680 2,013 0.253 3.140 2,185 621 0.242 1.645
212 26 2,875 2,070 0.276 3.105 1,725 495 0.265 1.714
;god% Slottlng = Side MI”Ing = g&ﬂagé‘p
Depth of Cut *Ap: Axial Depth E *Ap: AxialDepth < Inclined Cutting
+ D : Outside Diameter D + Ae : Radial Depth Ae

+ HRO62 0J421 29 22 1210] 22 HIS2 20% DOWN AAZHA.
+ RE0| 7 O B42 01 S8 HCH30% 0I5 ZOIYAIL.
+ AeZt Al TUR A48 T2 UM,

201 A 0| TR HCHHS 0[S PITCHE 43 SN2,

B0 ALK OOl A5 LjOIH TIZS 3ITh 30%712| UPSIZ AL,

* 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%.

* Consider the corner radius value when you set up the Ae value.

* 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.
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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

+ HRC62 01421 39 22 20| Z
+ 9870721390
POV L
o IO HARA| OFAZO| £

22 HIEZ 20% DOWN A|7 RAA|L.

5|24 0|4 £ £ Z|CH 30% 0|52 £0|MA|L.
| LR B2 0| PITCHE 443 3HIAI2.

YAl &L Lol M T ES Z|H 30% 7t UP SiFHAI2.

« 47| HA AT 2K 7]

¢« 2 EMAEYO DHRTHH| Ae 2t2 HY SHUAIR.

© A HAZAS 2 40102 A KB 713 ¥4, 7HS B, XS 7|70 ufet 2747 2

© TIATHO} A BAS 9IS AEH BHE AIST THBA £, W0l 20 SHIALL.

9 g,

FOIH, 4A| B|M4E= RASHL, T E= YAl £ LHoi| A 2|t 30%77HA| UP a4,

* 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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| 4CRL/6CRL m GCRLE RPM S, FEEDE! 2t 30% Up 28
B Use the same RPM and raise up the feed up to 30% for 6CRL. + RPM : rev./min « Feed : mm/min

E34 Slotting

TREL[EAY [HRE 318/388 38 /56 3=
lI|L~,H|j Mild steels / Carbon Steels / Gray cast irons Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Materia SS/SC/FC SCM /HPM NAKBO / KP4M STAVAX/SKD11
A Hardness ~30HRc 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc

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
21 19,250 150 0.50 1 19,250 150 0.50 1 17,280 122 0.50 1 15,552 98 0.2 0.8
21.5 12,845 230 0.75 2 12,800 220 0.75 2 11,520 178 0.75 2 10,368 142 0.3 1.2
22 9,600 345 1.00 2 9,500 330 1.00 2 8,550 267 1.00 2 7,695 212 0.4 1.6
23 6,400 490 1.50 3 6,400 440 1.50 3 5,800 360 1.50 3 5,300 240 0.6 2.4
24 4,800 550 2.00 4 4,800 500 2.00 4 4,400 410 2.00 4 4,000 280 0.8 3.2
25 3,850 600 2.50 5 3,800 550 2.50 5 3,420 446 2.50 5 3,078 356 1.0 4.0
26 3,200 610 3.00 6 3,200 550 3.00 6 2,900 450 3.00 6 2,700 310 1.2 4.8
28 2,400 650 4.00 8 2,400 590 4.00 8 2,200 480 4.00 8 2,000 330 1.6 6.4
210 1,900 580 5.00 10 1,900 520 5.00 10 1,800 440 5.00 10 1,600 290 2.0 8.0
212 1,600 540 6.00 12 1,600 480 6.00 12 1,500 400 6.00 12 1,300 260 24 9.6
216 1,200 520 8.00 16 1,200 510 8.00 16 1,080 413 8.00 16 972 328 3.2 12.8
220 960 510 | 10.00 20 950 500 | 10.00 20 855 405 | 10.00 20 770 324 4.0 16.0

1.0D 0.8D
Mol I ANHHEY
Depth of Cut ~ 45HRC 0.5D 45HRC ~ 0.2D Inclined Cutting
7 7
£HHA  Side Cutting
TREL[EAY [BRE 318/ 388 #4328 /5a61E 1Z3e
A ZH Mild steels / Carbon Steels / Gray cast irons Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
LECE] SS/SC/FC SCM/HPM NAK8O/ KP4M STAVAX/SKD11
4E Hardness ~30HRc 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc

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
21 28,790 115 1 0.1 25911 104 1 0.1 22,024 88 0.5 0.03 17,619 70 0.5 0.03
21.5 19,200 403 2 0.2 17,280 363 2 0.2 14,688 308 0.8 0.045 11,750 247 0.8 0.045
22 14,400 690 2 0.2 12,960 621 2 0.2 11,016 528 1.0 0.06 8,813 422 1.0 0.06
23 9,600 860 3 0.3 9,600 770 3 0.3 8,500 610 1.5 0.09 7,400 460 1.5 0.09
24 7,200 920 4 0.4 7,200 830 4 0.4 6,400 660 20 0.12 5,600 500 20 0.2
25 5,750 960 5 0.5 5175 864 5 0.5 4,399 734 25 0.15 3,519 588 2.5 0.15
26 4,800 1,080 6 0.6 4,800 970 6 0.6 5,100 720 3.0 0.18 3,700 580 3.0 0.18
28 3,600 1,150 8 0.8 3,600 1,040 8 0.8 4,200 750 40 024 2,800 630 40 0.24
210 2,900 1,070 10 1.0 2,900 960 10 1.0 2,500 740 5.0 0.3 2,200 570 5.0 0.3
212 2,400 1,000 12 1.2 2,400 900 12 1.2 2,100 700 6.0 0.36 1,900 550 6.0 0.36
216 1,800 1,000 16 1.6 1,620 900 16 1.6 1,377 765 8.0 0.8 1,102 612 8.0 048
220 1,440 930 20 2.0 1,296 837 20 2.0 1,102 711 10.0 0.6 881 569 10.0 0.6

0.1D 0.03D
Az
Depth of Cut ~35HRC 1.0D 35HRC ~ 0.5D

A7| ZAE 4 71Z0/0, 6 7FBA| B4 SAISHL, QAR £ UOIN TIES 2ITh 30%7H3] UP HZAAI.
QE0| 21 B0l BH49} 0] S8 AIT30% 0/3H2 SO/AIL.

201 HAA| ZUIR 2050} A ShAY] BIZILICE

201 YA| 0| AR ECHHS 015 PITCHE 43 SHIAIL.

T3 HALA| OFHHOl £ L0 TIES AITh 30%7HA] UP 241,

AP\ BMZAS 2T 430|102 UIKBAI 7B B, 7K3 2, 38 77{ol wet 2222 23 FLc.

2B} 71710] 30 AT 458 2L B U H HAO| P U ATS S50} 0)5 SEE H250 23 SHIAIL.
AT U KB B0 HEE HAIRE A SHIAIL.

I.

The parameters on the table is based on 4flutes. For using 6flutes, use the same RPM and raise up the feed up to 30% in stable milling condition.

If the effective length is long, reduce the RPM and feed maximum 30%.

For side milling, refer to the corner radius value.

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.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use suitable cutting oil for material and machining geometry.
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B 6RCUZ RPM &Y, FEEDT Z|Cif 30% Up &&.
W Use the same RPM and raise up the feed up to 30% for 6RCU.

| 4RCU/6RCU

* RPM : rev./min « Feed : mm/min

_ 282 [HAZ /315 372 /382 &3/ malei=d ink: L=,
u|é,*1{| Mild steels / Carbon Steels / Gray cast irons Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SS/SC/FC SCM/HPM NAKS0 / KP4M STAVAX/SKD11
4E Hardness ~30HRc 30 ~ 40HRc 40 ~ 45HRc 45 ~55HRc
oA HA Ap Ae Ap Ae Ap Ae Ap Ae
Outside Radius RPM  FEED Axial  Radial RPM FEED AX|a| Radial RPM  FEED Axial  Radial RPM FEED Axial  Radial
Diameter Depth  Depth Depth  Depth Depth  Depth Depth  Depth
g1 R0.2 42,840 7,871 0.02 0.4 35700 6,845 0.02 0.4 |29,750 5,738, 0.015 0.3 |22,500 4,835 0.015 0.3
215 RO.5 40,800 8,073| 0.02 0.6 |34,000 7,020, 0.02 0.6 |25500 5,738/ 0.023 0.5 | 18,900 4,837 0.023 0.5
2 RO.5 27,540 8,477, 0.03 0.8 |22,950 7,371 0.03 0.8 |20,400 5,739, 0.03 0.6 |14,400 4,839 0.03 0.6
23 RO.5 18,360 9,082 0.05 1.2 15300 7,898 0.05 1.2 |13,600 5,740/ 0.045 0.9 |9,900 4,841 0.045 0.9
g4 RO.5 16,320 10,091 0.06 1.6 | 13,600 8,775/ 0.06 1.6 |11,050 5,741 0.06 1.2 8,100 4,843 0.06 1.2
” R1.0 14,280 9,587 0.06 1.6 11,900 8,336 0.06 1.6 10,200 5,742 0.06 1.2 7,200 4,845 0.06 1.2
25 RO.5 12,240 12,110 0.08 2.0 | 10,200 10,530, 0.08 2.0 |9350 5743| 0.075 1.5 6,570 4,846 0.075 1.5
” R1.0 11,220 11,100 0.08 2.0 |9,350 9,653 0.08 2.0 8,160 5,743| 0.075 1.5 5,760 4,848 0.075 1.5
26 RO.3 11,118 13,320 0.09 24 9,265 11,583 0.09 24 |8,500 5,744 0.09 1.8 5,850 4,850 0.09 1.8
” RO.5 10,812 13,119 0.09 2.4 9,010 11,408 0.09 2.4 8,075 5,745| 0.09 1.8 5,670 4,852 0.09 1.8
” R1.0 12,907 12,715 0.09 2.4 |10,756 11,057, 0.09 2.4 7,650 5,747| 0.09 1.8 5,220 4,854 0.09 1.8
” R1.5 9,180 11,100 0.09 24 7,650 9,653 0.09 24 6,800 5,747| 0.09 1.8 4,770 4,856 0.09 1.8
28 RO.3 8,568 13,623 0.12 3.2 7,140 11,846 0.12 3.2 6,205 5,748 0.12 24 4,230 4,858 0.09 24
” RO.5 8,364 13,119 0.12 3.2 6,970 11,408 0.12 3.2 6,035 5,748 0.12 24 4,140 4,859 0.12 24
” R1.0 8,160 12,110 0.12 3.2 6,800 10,530/ 0.12 3.2 5,695 5,749| 0.12 24 4,068 4,861 0.12 24
” R2.0 7,140 11,100 0.12 3.2 5,950 9,653 0.12 3.2 5,100 5,750 0.12 24 3,600 4,863 0.12 24
210 RO.3 6,620 13,098 0.15 4.0 5517 11,390/ 0.15 4.0 4,814 5,751 0.15 3.0 3,398 4,865 0.15 3.0
” RO.5 6,452 12,765 0.15 4.0 5,376 11,100/ 0.15 4.0 4,692 8,752| 0.15 3.0 3,312 4,867 0.15 3.0
” R1.0 6,283 12,432 0.15 4.0 5,236 10,811 0.15 4.0 4,570 5,753 0.15 3.0 3,226 4,869 0.15 3.0
” R2.0 5610 11,100 0.15 4.0 4,675 9,653 0.15 4.0 4,080 5,754| 0.15 3.0 2,880 4,871 0.15 3.0
212 RO.5 5,537 11,908 0.18 4.8 4,614 10,355 0.18 4.8 4,112 5754| 0.18 3.6 2,867 4,872 0.18 3.6
” R1.0 539 11,605 0.18 4.8 4,497 10,091 0.18 4.8 4,008 5,755 0.18 3.6 2,795 4,874 0.18 3.6
” R2.0 5,255 11,302 0.18 4.8 4,379 9,828 0.18 4.8 3,903 5,756/ 0.18 3.6 2,722 4,876 0.18 3.6
” R3.0 4,692 10,091 0.18 4.8 3,910 8,775/ 0.18 4.8 3,485 5,757| 0.18 3.6 2,430 4,878 0.18 3.6
216 R1.0 4,092 10,479 0.24 6.4 3,410 9,112 024 6.4 3,009 5,758| 0.24 4.8 2,124 4,880 0.24 4.8
” R2.0 3,468 8,880 0.24 6.4 2,890 7,722 0.24 6.4 2,550 5,759 0.24 438 1,800 4,882 0.24 4.8
Ae
U o NN
Depth of Cut i ’j7 Inclined Cutting

n Coefficients respective of tool overhang

Type Overhang | Revolution | Feed rate Deptg Fg)f Cut
L/D=5 100% 100% 100%
Straight L/D=6 90% 80% 80%
L/D=7 80% 70% 70%
L/D=6 100% 100% 100%
Taperneck | L/D=8 90% 80% 80%
L/Dz=10 80% 70% 70%
o H7| Z2URE 4L 7|20|H, 6 7HSA| B¥eE RAISHL, QFHAQl £ LHOIM T EE 2|0 30%7HA| UP SiFHA|L.
« REZ0| U FR0l= 3|M40}01E L5 2|0{30% OI5HZ S0|HA|2.
o ST HAMA| ZUHR 115104 4L SA|7| HERLICE

+ Do YAN| 20| TLIR ECHLR 015 PITCHE 4 SN2,

+ B YAR| ARl £ LHOIN TIES 2IcH 30% 71 UP SZAAIS.

© | WML BT 420102 4 TKBA 72 8, 7K B3, 18 A0l wt 2244
© B IO B AETHHEH A0S S 42 0/5 S8 22 HIS2 B0 ML,
© REZZ0|7H21 32, 91 BO0| RPMI FEEDS HHTHIL.

0P YS B2, RPVIT FEEDE S71947HI2

© Y3 HHES 915101 Ol0{HZ9LE O DAES ZHBLICE

* The parameters on the table is based on 4flutes. For using 6flutes, use the same RPM and raise up the feed up to 30% in stable milling condition.
* If the effective length is long, reduce the RPM and feed maximum 30%.

* For side milling, refer to the corner radius value.

* 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.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

* If the effective length is long, refer to the table (Coefficients respective of tool overhang) and adjust the RPM and feed.

* If you use small value of Ap, raise up the RPM and feed.

* Air blow or oil mist is recommended for smooth chip emission.
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I 3&4RDU Cutting Condition + RPM:rev./min « Feed : mm/min

244 Slotting

A QTR [ 2AZ 728 [HLE /315 31 /388 S [ Z2BIES [ AHIQI AL
Ma?erial Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels / Stainless Steel
HP/SM SS/SC/FC SCM/HPM NAK80 / KPAM / SUS304/ SUS316
A& Hardness ~200HB ~ 30HRc 30 ~40HRc 40 ~ 45HRc
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
24 4,000 211 0.25 4 4,000 430 2.8 4 3,800 200 2.8 4 2,800 110 2 4
25 4,000 242 0.35 5 4,000 430 3.5 5 3,400 220 3.5 5 2,500 130 2.5 5
26 3,600 281 0.40 6 3,600 430 4.2 6 3,000 240 4.2 6 2,300 150 3 6
28 2,700 338 0.55 8 2,700 430 5.6 8 2,200 270 5.6 8 1,800 180 4 8
210 2,200 380 0.70 10 2,200 430 7 10 1,800 290 7 10 1,400 185 5 10
212 1,800 332 0.85 12 1,800 430 8.4 12 1,500 300 8.4 12 1,200 190 6 12
216 1,400 305 1.10 16 1,400 430 11.2 16 1,100 310 1.2 16 900 200 8 16
220 1,100 281 1.40 20 1,100 430 14 20 900 310 14 20 700 185 10 20
1.0D 1.0D
£ — ——
Depth of Cut ~30HRC = 0.7D 30HRC ~ - 0.5D
7 7
ZHHA  Side Cutting
Ay QTR [ 2AZ 728 /2L /315 31 /388 S [ Z2BIES [ AHIQI AL
M ? al Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels / Stainless Steel
ateria HP/SM SS/SC/FC SCM/HPM NAK80/KPAM / SUS304/ SUS316
4E Hardness ~200HB ~30HRc 30 ~40HRc 40 ~ 45HRc
A Ap Ae Ap Ae Ap Ae Ap Ae
Qutside RPM FEED Axial  Radial RPM FEED Axia]  Radial RPM FEED Axial  Radial RPM  FEED Axial  Radial
Diameter Depth  Depth Depth  Depth Depth  Depth Depth  Depth
24 5,000 469 6 0.12 4,200 398 6 0.12 3,600 359 6 0.12 2,800 305 4 0.08
25 5,000 538 7.5 0.15 4,200 457 | 7.5 0.15 3,200 411 7.5 0.15 2,400 350 5 0.10
26 4,200 625 9 0.18 3,600 531 9 0.18 2,800 478 9 0.18 2,100 406 6 0.12
28 3,200 750 12 0.24 2,700 638 12 0.24 2,100 574 12 0.24 1,600 488 8 0.16
210 2,600 844 15 0.3 2,200 717 15 0.3 1,600 645 15 0.3 1,300 549 10 0.20
212 2,100 738 18 0.36 1,800 627 18 0.36 1,400 564 18 0.36 1,100 480 12 0.24
216 1,600 678 21 0.48 1,400 576 21 0.48 1,000 519 21 0.48 800 441 16 0.32
220 1,300 625 30 0.6 1,100 531 30 0.6 800 478 30 0.6 640 406 20 0.40
0.3D 0.2D
zolat
2HO
Depth of Cut ~ 38HRC 1.5 38HRC ~ 1.00

+ 7t5e ST 20| SYAI U S0 Ot 0| A =7 MEIE AL SHIAIR.

+ 7HS 2UA|I 7hSTH TAY HHof|A] 2R SHHAI L.

+ FEY0[Z BR0= U2t 0SS EE 2|0 30% Ofotz 20| HAI2.

© 71 EMZAZ HD SA0|BR HIISAI 7HS B, 7S S, A& 7|Aof tet 2AHE oY Lot

© SATIA 7S 22 20| Yl ER, USO| LA ZURY HULLE00EEEE Z2 HIER 204 2B FLICL
© DAt kS R0 2t 2 et BHUES AR SHIYAIR.

o AHQIA, LHEESZ SO HEH 7S 84 EARIH 1Y Bk QLT

* Use laser tool measurement instead of hydraulic measurement when measuring tool length as possible.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* If the effective length is long, reduce the RPM and feed maximum 30%.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
*+ Depending on the workpiece and shape, use adequate coolant.

* For stainless and heat resistant alloy, water-soluble oil is the most effective.
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1 3&4HROU Cutting Condition

* RPM : rev./min « Feed : mm/min

234 Slotting

- =S E 7287 /8107 /57 273/382 837/ ZRSEY | AROAY
uIAI‘}H
Ma?erial Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels / Stainless Steel
HP/SM SS/SC/FC SCM/HPM NAK80/ KP4M / SUS304/ SUS316
A& Hardness ~ 200HB ~ 30HRc 30 ~40HRc 40 ~ 45HRc
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
24 4,600 264 3.2 4 4,400 224 3.2 4 3,200 179 3.2 4 2,800 117 24 4
25 4,600 302 4 5 4,000 257 4 5 2,900 206 4 5 2,500 134 3.0 5
26 4,100 352 4.8 6 3,500 299 4.8 6 2,700 239 4.8 6 2,200 155 3.6 6
28 3,100 422 6.4 8 2,500 359 6.4 8 2,100 287 6.4 8 1,700 186 4.8 8
210 2,500 475 8 10 2,100 403 8 10 1,600 323 8 10 1,300 210 6.0 10
212 2,100 415 9.6 12 1,700 353 9.6 12 1,400 282 9.6 12 1,100 183 7.2 12
216 1,600 381 12.8 16 1,300 324 | 12.8 16 1,000 259 12.8 16 800 169 9.6 16
220 1,300 352 16 20 1,000 299 16 20 800 239 16 20 650 155 12 20
1.0D 1.0D
Y
Depth of Cut ~38HRC - 0.8D 38HRC ~ - 0.6D
% Z
£HYA  Side Cutting
. QT2 [ 2AZ 128Y[HL % /51 5 /38% S/ Z2GIES [ AHQIAZ
TjA
Ma?erial Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels / Stainless Steel
HP/SM SS/SC/FC SCM/HPM NAK80/KP4M / SUS304/ SUS316
4E Hardness ~200HB ~ 30HRc 30 ~40HRc 40 ~ 45HRc
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
24 5,800 539 6 2 4,800 458 6 2 4,800 458 6 2 3,200 351 4 1.6
25 5,800 318 | 7.5 2.5 4,800 525 | 7.5 2.5 4,800 525 7.5 2.5 2,800 402 5 2.0
26 4,800 719 9 3 4,200 611 9 3 4,200 611 9 3 2,400 467 6 2.4
28 3,700 863 12 4 3,100 733 12 4 3,100 733 12 4 1,800 561 8 3.2
210 3,000 970 15 5 2,500 825 15 5 2,500 825 15 5 1,500 631 10 4.0
212 2,400 848 18 6 2,100 721 18 6 2,100 721 18 6 1,300 551 12 4.8
216 1,850 780 24 8 1,600 663 24 8 1,600 663 24 8 1,000 507 16 6.4
220 1,500 719 30 10 1,300 611 30 10 1,300 611 30 10 750 467 20 8.0
0.5D 0.4D
Z{OI'%.F
2]
Depth of Cut ~ 38HRC 1.5 38HRC ~ 1.0D
+ 7H53H BT 20| ZBA| K24 20| Ohl 2/01HA £ HEHE A8 BHIAIL.
o

=

753t DA SHOIA 212 BHIAI2.

o Q50| 21 A0 = §|440t 0|5EEE 2|0 30% O|5HE E0|MA|L.

© AT| HMZZS AT 430122 AIITA KB B, 13 B3, 48 710 Uizt 227 2 FLC

BA7|709 71BB0| 20| S FQ, UE0| AT ZABO| SUSE OISSHES 22 HIE2 ZOIK HE FLIC
TA9t 713 B0 Ui2t 22et BUES ARG SHIAIS.

ABOIA, LHZEHEZ SO Bt 7HBA| 484 AR KY E1HH QLI

2200 ol Too 27T T

* Use laser tool measurement instead of hydraulic measurement when measuring tool length as possible.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* If the effective length is long, reduce the RPM and feed maximum 30%.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
*+ Depending on the workpiece and shape, use adequate coolant.

* For stainless and heat resistant alloy, water-soluble oil is the most effective.
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I ZHRBE Cutting COndition « RPM : rev./min « Feed : mm/min

o 372/382 #a2/zasey 233
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM/HPM NAKS80 / KPAM STAVX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
Hd  Ray A Ae A Ae A Ae
gg&?ﬁ; El_ffeen(éta’]e RPM FEED Axial IF))epth Radial Depth RPM FEED Axial I’J)epth Radial Depth RPM FEED Axial Igepth Radial Depth
RO.1 0.5 54,000 430 0.010  0.010 48,000 350 0.006 0.007 48,000 280 0.006 0.007
” 1 54,000 380 0.008  0.008 48,000 330 0.005 0.005 48,000 250 0.005 0.005
” 1.5 47,000 320 0.006  0.006 47,000 250 0.004 0.004 47,000 200 0.004  0.004
” 2 42,000 290 0.004  0.004 42,000 200 0.003 0.003 42,000 200 0.003 0.003
R0.15 1 54,000 640 0.014  0.015 48,000 480 0.010 0.010 41,000 370 0.009 0.010
” 2 49,000 530 0.011  0.01 43,000 370 0.008 0.008 37,000 270 0.008  0.008
” 3 43,000 460 0.009 0.010 38,000 320 0.007 0.006 32,000 240 0.006 0.006
” 4 37,000 300 0.004  0.006 28,000 200 0.003 0.004 24,000 160 0.003 0.004
RO.2 1 54,000 870 0.023  0.036 48,000 660 0.018 0.024 37,000 450 0.015 0.024
” 2 54,000 790 0.022  0.036 48,000 590 0.018 0.024 37,000 400 0.015 0.020
” 3 50,000 660 0.017  0.018 41,000 420 0.012 0.012 31,000 280 0.011 0.012
” 4 50,000 640 0.012  0.018 38,000 400 0.009 0.012 30,000 270 0.009 0.012
” 5 37,000 410 0.009 0.018 29,000 330 0.008 0.012 26,000 260 0.007 0.012
” 6 37,000 360 0.006  0.010 29,000 260 0.005 0.006 26,000 200 0.004  0.006
” 8 27,000 200 0.003  0.006 27,000 170 0.003 0.003 23,000 150 0.002 0.003
R0.25 1 57,000 1,380 0.029 0.054 42,000 830 0.023 0.036 32,000 550 0.018  0.036
” 2 57,000 1,250 0.028  0.054 42,000 750 0.022 0.036 32,000 500 0.018  0.036
” 3 55,000 1,010 0.021  0.036 38,000 580 0.017 0.024 31,000 400 0.014  0.024
” 4 55,000 1,010 0.021  0.036 38,000 580 0.017 0.024 31,000 400 0.014  0.024
” 5 48,000 800 0.016  0.018 33,000 480 0.012 0.012 30,000 390 0.009 0.012
” 6 36,000 610 0.009 0.018 28,000 400 0.008 0.012 27,000 330 0.005 0.012
” 8 36,000 590 0.009 0.018 28,000 400 0.008 0.012 27,000 330 0.005 0.012
” 10 36,000 460 0.009 0.018 28,000 400 0.008 0.012 27,000 330 0.005 0.012
” 12 24,000 280 0.004  0.010 26,000 280 0.004 0.006 24,000 280 0.002 0.006
RO.3 1 57,000 1,670 0.035 0.144 37,000 840 0.027 0.096 27,000 540 0.023 0.096
” 2 57,000 1,540 0.034 0.144 37,000 770 0.027 0.096 27,000 500 0.021 0.096
” 3 57,000 1,540 0.034 0.144 37,000 770 0.027 0.096 27,000 500 0.021 0.096
” 4 54,000 1,130 0.026  0.108 35,000 600 0.020 0.072 26,000 380 0.016  0.072
” 5 46,000 960 0.019  0.072 28,000 460 0.016 0.048 26,000 370 0.012 0.048
” 6 46,000 960 0.019  0.072 28,000 460 0.016 0.048 26,000 370 0.012 0.048
” 8 30,000 570 0.010  0.054 24,000 400 0.009 0.036 23,000 320 0.006 0.036
” 10 30,000 490 0.007  0.036 24,000 330 0.006 0.024 23,000 290 0.004  0.024
” 12 30,000 490 0.007  0.036 24,000 330 0.006 0.024 23,000 290 0.004  0.024
” 14 20,000 300 0.004  0.027 22,000 300 0.004 0.018 20,000 250 0.002 0.018
R0.35 2 56,000 1,800 0.050 0.162 35,000 740 0.039 0.108 27,000 500 0.031 0.108
” 4 54,500 1,500 0.045  0.063 33,000 600 0.035 0.096 26,500 410 0.029 0.096
” 8 32,000 800 0.019  0.072 12,215 420 0.020 0.048 22,500 355 0.012 0.048
” 10 26,500 540 0.017  0.063 22,500 380 0.014 0.042 21,500 330 0.011 0.042
” 12 23,000 420 0.017  0.063 21,500 380 0.012 0.032 21,500 320 0.010 0.042
RO0.4 2 55,000 2,060 0.063  0.180 33,000 710 0.050 0.120 27,000 500 0.041 0.120
” 4 55,000 1,860 0.063  0.180 31,000 600 0.050 0.120 27,000 440 0.041 0.120
” 6 47,000 1,410 0.038 0.108 28,000 570 0.030 0.072 22,000 390 0.024  0.072
” 8 34,000 1,040 0.027  0.090 21,000 430 0.021 0.060 22,000 390 0.018  0.060
” 10 23,000 600 0.027  0.090 21,000 430 0.021 0.060 20,000 370 0.017 0.060
” 12 16,000 350 0.027  0.090 19,000 430 0.018 0.040 20,000 350 0.016 0.060
R0.45 6 50,500 1,900 0.067 0.190 32,000 685 0.054 0.130 24,500 460 0.043 0.180
RO.5 2 46,000 2,000 0.072  0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
” 3 46,000 2,000 0.072  0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
” 4 46,000 2,000 0.071  0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
” 5 46,000 2,000 0.071  0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
” 6 39,000 1,500 0.071  0.180 26,000 760 0.055 0.120 17,600 480 0.045 0.120
” 8 39,000 1,500 0.043  0.180 26,000 760 0.034 0.120 17,600 480 0.027 0.120
” 10 29,000 1,110 0.028  0.090 17,600 530 0.024 0.060 16,500 420 0.018  0.060
” 12 18,700 660 0.027  0.090 17,600 530 0.024 0.060 16,500 420 0.018  0.060
” 14 18,700 640 0.022  0.090 15,400 440 0.018 0.060 14,300 360 0.014  0.060
” 16 18,700 640 0.022  0.090 15,400 440 0.018 0.060 14,300 360 0.014  0.060
” 18 18,700 540 0.017  0.090 14,300 440 0.013 0.060 13,200 360 0.009 0.060
” 20 18,700 540 0.017  0.054 14,300 360 0.013 0.036 13,200 300 0.009 0.036
” 22 18,700 540 0.017  0.054 14,300 360 0.013 0.036 13,200 300 0.009 0.036
” 25 18,700 540 0.016  0.052 14,300 360 0.013 0.030 13,200 300 0.009 0.030
R0O.6 4 38,000 2,000 0.085  0.360 26,000 770 0.068 0.240 18,200 480 0.054  0.240
” 6 38,000 2,000 0.085  0.360 26,000 770 0.068 0.240 18,200 480 0.054  0.240
” 8 32,000 1,490 0.084  0.360 21,000 700 0.067 0.240 15,100 440 0.054  0.240
” 10 24,000 1,080 0.036  0.180 16,400 530 0.027 0.120 15,100 420 0.022 0.120
” 12 24,000 1,080 0.036 0.180 15,300 530 0.027 0.120 14,100 420 0.022 0.120
” 16 15,400 580 0.024 0.144 13,100 460 0.019 0.096 11,900 380 0.016  0.096
” 20 15,400 580 0.017  0.090 12,100 380 0.013 0.060 11,000 320 0.009 0.060
” 24 15,400 580 0.010  0.060 11,100 320 0.009 0.040 9,800 290 0.070 0.040
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| 2ZHRBE Cutting Condition

* RPM : rev./min « Feed : mm/min

. 372382 B EDC T 2852
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM/HPM NAK80 / KPAM STAVX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
ud  fad A Ae A Ae A Ae
Sg&?fsr Eg%gtiﬁe RPM FEED Axial gepth Radial Depth RPM FEED Axial Bepth Radial Depth RPM FEED Axial I’D)epth Radial Depth
RO.7 6 28,000 1,470 0.099  0.270 17,600 680 0.076 0.180 13,600 440 0.063 0.180
” 8 28,000 1,470 0.099 0.270 17,600 680 0.079 0.180 13,600 440 0.063 0.180
” 12 19,800 1,080 0.042  0.270 13,800 530 0.033 0.180 13,600 420 0.027 0.180
” 16 13,200 620 0.033  0.180 13,100 480 0.027 0.120 11,900 390 0.021 0.120
R0.75 3 30,000 2,200 0.171 0.324 21,000 1060 0.137 0.216 14,800 660 0.110 0.216
” 4 30,000 2,200 0.171  0.324 21,000 1060 0.137 0.216 14,800 660 0.110 0.216
” 6 30,000 1,980 0.147  0.324 21,000 940 0.117 0.216 14,800 580 0.090 0.216
” 8 26,000 1,500 0.106  0.270 16,300 700 0.084 0.180 12,100 450 0.069 0.180
” 10 26,000 1,500 0.106  0.270 16,300 700 0.084 0.180 12,100 450 0.069 0.180
” 12 26,000 1,500 0.106  0.270 16,300 700 0.084 0.180 12,100 450 0.069 0.180
” 14 18,700 1,100 0.045  0.180 12,600 530 0.036 0.120 12,100 440 0.027 0.120
” 16 12,100 620 0.036  0.180 12,400 480 0.027 0.120 11,600 390 0.022 0.120
” 18 12,100 620 0.036  0.180 12,400 480 0.027 0.120 11,600 390 0.022 0.120
” 20 12,100 620 0.019  0.090 12,400 480 0.016 0.060 11,600 390 0.012 0.060
” 22 12,100 620 0.019  0.090 12,400 480 0.016 0.060 11,000 390 0.012 0.060
” 25 11,000 500 0.019  0.090 12,400 440 0.016 0.060 11,000 390 0.012 0.060
” 30 10,700 450 0.019  0.090 10,900 400 0.016 0.060 11,000 390 0.012 0.060
RO.8 6 27,040 2,600 0.220  0.580 18,900 1200 0.180 0.390 1,650 760 0.150 0.390
” 8 26,000 1,970 0.157  0.324 18,900 940 0.126 0.216 13,800 580 0.102 0.216
” 12 25,000 1,490 0.112  0.180 15,100 700 0.090 0.120 11,500 440 0.072 0.120
” 16 17,600 110 0.046  0.144 12,300 530 0.036 0.096 11,400 440 0.030 0.096
” 20 11,000 630 0.036  0.090 11,500 480 0.030 0.060 10,900 400 0.024  0.060
R0.9 6 32,000 2,600 0.230  0.300 18,400 1200 0.185 0.320 18,400 738 0.150 0.320
" 8 26,000 1,950 0.165  0.270 16,300 930 0.132 0.240 13,800 570 0.108 0.240
” 12 21,000 1,480 0.120  0.270 13,800 700 0.094 0.180 10,300 440 0.077 0.180
” 16 15,400 1,080 0.048  0.180 10,800 530 0.039 0.120 9,900 420 0.031 0.120
” 20 10,500 630 0.039  0.090 10,200 480 0.031 0.060 9,700 400 0.025 0.060
R1 4 22,000 2,140 0.232  0.540 18,500 1260 0.185 0.360 13,200 960 0.150 0.360
” 6 22,000 2,140 0.232  0.540 18,500 1260 0.185 0.360 13,200 960 0.150 0.360
” 8 22,000 1,920 0.185  0.360 18,500 1120 0.147 0.240 13,200 870 0.120 0.240
” 10 22,000 1,920 0.185  0.360 18,500 1120 0.147 0.240 13,200 870 0.120 0.240
” 12 18,700 1,470 0.166 0.360 16,000 990 0.133 0.240 11,700 780 0.107 0.240
” 14 18,700 1,470 0.166  0.360 16,000 990 0.133 0.240 11,700 780 0.107 0.240
” 16 18,700 1,470 0.148  0.360 16,000 990 0.118 0.240 11,700 780 0.090 0.240
” 18 14,300 1,070 0.093  0.180 14,700 580 0.074 0.120 11,600 580 0.061 0.120
” 20 14,300 1,070 0.093  0.180 14,700 580 0.074 0.120 11,600 580 0.061 0.120
” 22 9,500 630 0.074  0.180 10,600 450 0.058 0.120 10,200 450 0.045 0.120
” 25 9,500 630 0.074  0.180 10,600 450 0.058 0.120 10,200 450 0.045 0.120
” 30 9,500 530 0.033  0.090 10,600 450 0.026 0.060 10,200 380 0.021 0.060
R1.25 8 18,400 2,400 0.232  0.360 14,500 1400 0.185 0.240 9,700 1080 0.150 0.240
” 10 18,400 2,400 0.232  0.360 14,500 1400 0.185 0.240 9,700 1080 0.150 0.240
” 16 16,100 1,810 0.208 0.360 13,500 1230 0.166 0.240 8,400 980 0.135 0.240
” 20 11,500 1,330 0.116  0.180 10,200 950 0.093 0.120 8,400 980 0.074  0.120
” 25 6,900 770 0.093  0.180 8,400 540 0.074 0.120 8,400 560 0.061 0.120
” 30 6,900 770 0.040  0.090 8,400 540 0.033 0.060 8,400 560 0.026 0.060
R1.5 6 15,000 2,890 0.278  0.540 12,900 1680 0.222 0.360 9,200 1300 0.180 0.360
” 8 15,000 2,890 0.278  0.540 12,900 1680 0.222 0.360 9,200 1300 0.180 0.360
” 10 15,000 2,600 0.278  0.540 12,900 1680 0.222 0.360 9,200 1300 0.180 0.360
” 12 15,000 2,600 0.278  0.540 12,900 1510 0.222 0.360 9,200 1170 0.180 0.360
” 16 12,700 1,970 0.029  0.504 11,300 1330 0.166 0.360 8,100 1040 0.135 0.360
” 20 12,700 1,970 0.029  0.504 11,300 1330 0.166 0.360 8,100 1040 0.135 0.360
” 25 10,100 1,450 0.139  0.270 8,800 1040 0.111 0.180 8,100 1040 0.090 0.180
” 30 10,100 1,450 0.139  0.270 8,800 780 0.111 0.180 8,100 780 0.090 0.180
” 35 6,600 840 0.073  0.270 7,900 620 0.055 0.180 7,500 650 0.045 0.180
” 40 6,600 840 0.073  0.270 7,900 620 0.055 0.180 7,500 520 0.045 0.180
” 45 4,500 500 0.040  0.270 6,200 500 0.035 0.180 7,000 450 0.023 0.180
R2 8 11,500 2,710 0.370  0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
” 10 11,500 2,710 0.370  0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
” 12 11,500 2,710 0.390  0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
” 16 11,500 2,710 0.390  0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
” 20 11,500 2,710 0.390  0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
” 25 10,300 1,850 0.279  0.540 8,400 1250 0.223 0.360 6,000 980 0.180 0.360
” 30 10,300 1,850 0.279  0.540 8,400 1250 0.223 0.360 6,000 980 0.180 0.361
" 35 7,500 1,360 0.185  0.540 6,600 950 0.148 0.360 6,000 700 0.120 0.360
” 40 7,500 1,360 0.185  0.540 6,600 950 0.148 0.360 6,000 700 0.120 0.360
” 45 5,000 780 0.093  0.360 5,900 470 0.074 0.240 5,600 490 0.060 0.240
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I ZHRBE Cutting Condition « RPM : rev./min + Feed : mm/min

T 372/382 HEREDC T 2352
M ? al Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
dteria SCM/HPM NAK80 / KP4M STAVX / SKD11
4 Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
W ga% q
= : p Ae Ap Ae Ap Ae
gga?ue; El_fgﬁ‘ét{‘ﬁe RPM  FEED Axial Depth Radial Depth RPM  FEED Axial Depth Radial Depth RPM  FEED Axial Depth Radial Depth
R25 16 9,600 2,590 0.406 0.900 7,800 1350 0.324 0.800 5,600 1050 0.252 0.800
” 20 9,600 2,100 0.406 0.900 7,800 1240 0.324 0.600 5,600 950 0.252 0.600
” 25 9,600 2,100 0.406 0.900 7,800 1240 0.324 0.600 5,600 950 0.252 0.600
” 30 8,200 1,320 0.305 0.900 7,800 760 0.243 0.600 4,800 600 0.197 0.600
” 40 7,000 830 0.230 0.900 7,800 470 0.200 0.600 4,300 380 0.154 0.600
R3 15 8,000 2,530 0.555 1.800 7,400 1670 0.443 1.200 5,200 1300 0.360 1.200
R4 25 9,000 2,400 0.600 1.500 7,200 1200 0.500 1.000 5,200 920 0.350 1.000
R5 30 7,800 1,300 0.300 0.900 6,800 720 0.230 0.600 4,600 570 0.190 0.570
R6 30 7,410 1,235 0.285 0.855 6,350 684 0.210 0.570 4,370 541 0.181 0.550
Ap : Axial Depth 4§ §, O|HAZO0[(mm)
ol N Ae : Radial Depth £Fuiao|29i2/0](mm)
= < D : Outside Dlameter 2|74(mm)
Depth of Cut | 1
pe ‘ n:Speed SYLKE (min)
— Vf:Feed O|&4£E (mm/min)
« HRC52 0|4 TH=Z 71ZAl 22 2142 Z0I HIZE 20% DOWN A|FFHA| L.

3
| G580 GE HMAND £ H201 1 HE 952 | L2 HFLDONNHFAIS

+ SEX 01771 9, RPMI FEEDS S Bl HHZNL.

© Oo{H2 B2 0|AE BHES 225H0], S7FBA £4 BUE 2 B,
3422 D 430102 U 71BN B WY, 71 2%, 48 7PN e} 2482 2 B,
+ 50| 31 40| 2 TA7|7 AG 2 BLICH (105t AHBA| 215 518 B2] SimoILY 22)

© 2 30/ U IHBA| £, Walo] 20| SHYAIS.

* When milling workpiece HRC over 52 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

* If the effective length of your tool does not show above the table, use the shorten effevtive length of parameter and reduce the parameters
in the same proportion.

* In case of long effective length, reduce the RPM and feed in same proportion.

* Air blow or oil mist is recommended for smooth chip emission, and dry milling is recommended for copper material.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).

* During the chip evacuation, note for heat and ignition.
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| 2HCBE Cutting Condition

* RPM : rev./min « Feed : mm/min

. 372/3%% #3225 137
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM/HPM NAK80 / KPAM STAVX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
o3 A Ae A Ae A Ae
Eg&?ﬁg RPM FEED Axial Depth Radial Depth RPM FEED Axial Bepth Radial Depth RPM FEED Axial Igepth Radial Depth
R0.15 35,100 650 0.100  0.015 31,200 478 0.093 0.015 25,740 364 0.088  0.015
RO.2 35,100 765 0.200  0.020 31,200 582 0.186 0.020 25,740 468 0.176  0.020
R0.25 35100 1165 0.300  0.025 31,200 915 0.279 0.025 25,740 728 0.264  0.025
RO.3 35,100 1498 0.350  0.030 31,200 1186 0.326 0.030 23,400 832 0.308  0.030
R0.35 31,200 1830 0.400  0.040 23,400 1227 0.372 0.040 19,500 962 0.352 0.040
R0.4 30,420 2163 0.450  0.045 21,684 1373 0.419 0.045 17,706 1066 0.396  0.045
RO.5 29,640 2371 0.450  0.050 19,890 1498 0.419 0.050 15,990 1118 0.396  0.050
R0.75 24,960 2600 0.525 0.075 16,770 1622 0.488 0.075 13,650 1235 0.462 0.075
R1 20,280 2829 0.600 0.100 13,650 1747 0.558 0.100 11,310 1352 0.528 0.100
R1.25 16,887 2829 0.700  0.125 11,310 1747 0.651 0.125 9,360 1352 0.616  0.125
R1.5 13,494 2829 0.800  0.150 8,970 1747 0.744 0.150 7,410 1352 0.704  0.150
R2 10,296 2912 1.000  0.200 6,864 1830 0.930 0.200 5,616 1404 0.880  0.200
R2.5 9,750 3349 1.200  0.250 6,474 2080 1.116 0.250 4,992 1482 1.056  0.250
R3 8,073 3203 1.500  0.300 5,382 1997 1.395 0.300 4,134 1456 1.320  0.300
R4 6,084 2995 2.000 0.400 4,056 1851 1.860 0.400 3,120 1326 1.760  0.400
R5 4,797 2829 2.500  1.000 3,198 1726 2.325 1.000 2,496 1248 2.200 1.000
R6 4,095 2829 3.000  1.200 2,730 1726 2.790 1.200 2,067 1248 2.640 1.200
R8 3,385 2538 4.000 1.600 2,028 1498 3.720 1.600 1,435 935 3.520 1.600
Ap : Axial Depth Z&k0|@1Z10](mm)
ol N Ae. 5 Rad.ial Dgpth Wg'gfj@@gmm (mm)
Depth of Cut ilj\./ D : Outside Dlameter 9| & (mm)
‘ Ae ‘ n:Speed SIHEEZ (min)
- Vf:Feed OI&&E (mm/min)

+ HRCS2 0l DE=Z 7H5A| 22 2139 Z2 HIZ2 20% DOWN AIAFHAIR.

© REO| gl HAZA

=]

© RRY 017t E2, RPMY] =35

i)

FE

7|Hof| o2t

2 2470 o B2 S5 Tf] 22 U122 DOWN SHFAAIL.
EDS S HIS2 HAZAL.

+ OOfER E20]AE BUES 2, S7HBA &4 BHUE 3 BLIC

43(0/52 A 71BN 713 4, 713 8, 48

el iy =)

ZAHZ QOF SH |},
[e]

* 2US0| 1 20| B2 SA7|H AE 2Y LTt (@10[5H ALEA| 215 518 #2| SmO|LH 22.)

S on

o YHH T U IHSAI LY, Latol| 32| SHAL.

in the same proportion.

In case of long effective length, reduce the RPM and feed in same proportion.
* Air blow or oil mist is recommended for smooth chip emission, and dry milling is recommended for copper material.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

When milling workpiece HRC over 52 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.
If the effective length of your tool does not show above the table, use the shorten effevtive length of parameter and reduce the parameters

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

During the chip evacuation, note for heat and ignition.
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| 2ZHCEE/4HCEE = Ut thesame RPM and e Up th fed Up t30% 1 GHCEE. . gy i e i

234 Slotting

- 37%/332 #3225 23EZ
- Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SCM/HPM NAK80 / KP4M STAVX/ SKD11
ZAE Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
3 A Ae A Ae A Ae
Igig;[rS]ieC{gr RPM FEED Axial [F)‘epth Radial Depth RPM FEED Axial I';epth Radial Depth RPM FEED Axial gepth Radial Depth
20.2 50,000 230 0.02 0.20 45,000 207 0.01 0.10 40,000 176 0.01 0.10
20.5 50,000 660 0.05 0.50 45,000 594 0.03 0.25 40,000 505 0.03 0.25
20.7 50,000 810 0.07 0.70 45,000 729 0.04 0.35 37,500 620 0.04 0.35
20.9 49,000 1,180 0.09 0.90 39,000 1062 0.05 0.45 27,800 903 0.05 0.45
a1 48,000 1,350 0.10 1.00 38,000 1215 0.05 0.50 25,500 1033 0.05 0.50
21.5 42,000 1,440 0.15 1.50 30,000 1296 0.08 0.75 21,500 1102 0.08 0.75
22 33,300 1,530 0.20 2.00 26,000 1377 0.10 1.00 17,500 1170 0.10 1.00
225 26,500 1,530 0.25 2.50 22,500 1377 0.13 1.25 15,800 1170 0.13 1.25
23 21,800 1,800 0.30 3.00 17,300 1620 0.15 1.50 11,500 1377 0.15 1.50
a4 16,700 2,160 0.40 4.00 13,200 1944 0.20 2.00 8,800 1652 0.20 2.00
@5 15,700 2,610 0.50 5.00 12,500 2349 0.25 2.50 8,300 1997 0.25 2.50
26 13,100 2,700 0.60 6.00 10,350 2430 0.30 3.00 6,900 2066 0.30 3.00
28 9,880 2,375 0.80 8.00 7,800 2137 0.40 4.00 5,200 1817 0.40 4.00
210 7,800 2,050 1.00 10.00 6,150 1845 0.50 5.00 4,700 1568 0.50 5.00
212 6,650 1,710 1.20 12.00 5,250 1539 0.60 6.00 3,500 1308 0.60 6.00
216 5,540 1,670 1.60  16.00 4,340 1503 0.80 8.00 2,600 1278 0.80 8.00
1.0D
3y I
Depth of Cut 0.1D
_
ZHHA  Side Cutting
- 318/3%88 gad/=2l5E2 13E
"'Iém_l Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SCM/HPM NAK80 / KP4M STAVX / SKD11
4E Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
g A Ae A Ae A Ae
é?grtﬁg:r RPM FEED Axial gepth Radial Depth RPM FEED Axial I’))epth Radial Depth RPM FEED Axial Bepth Radial Depth
21 48,000 1,260 1.00 0.03 38,000 980 0.50 0.02 25,500 610 0.50 0.02
a2 33,300 1,440 2.00 0.06 26,000 1160 1.00 0.04 17,500 720 1.00 0.04
23 21,800 1,440 3.00 0.09 17,300 1160 1.50 0.06 11,500 720 1.50 0.06
24 16,700 1,500 4.00 0.12 13,200 1200 2.00 0.08 8,800 750 2.00 0.08
a5 15,700 1,740 5.00 0.15 12,500 1380 2.50 0.10 8,300 850 2.50 0.10
26 13,100 1,620 6.00 0.18 10,350 1320 3.00 0.12 6,900 830 3.00 0.12
28 9,880 1,584 8.00 0.24 7,800 1230 4.00 0.16 5,200 760 4.00 0.16
210 7,800 1,440 10.00 0.30 6,150 1160 5.00 0.20 4,100 700 5.00 0.20
212 6,650 1,440 12.00 0.36 5,250 1160 6.00 0.24 3,500 700 6.00 0.24
216 5,540 1,200 16.00 0.39 4,340 1055 8.00 0.32 2,600 630 8.00 0.32
0.03D 0.02D
Ay
Depth of Cut ~40HRC 1.0D 40HRC ~ 0.5D

+ ' 20| AP B/ LI, TR W57 9h K510 b3 A0 2 2 BHUMD.

+ HRCS2 014 DAE2 7K3A 22 47 22 U122 20% DOWN AFAZYAIL,

. A1 ANt et RO ) S35 IO HE P o 28 0%7H UP IS
47 A ED 2A0/02 WILBA S B, 718 S, 28 Vo e} 22047 28 U,

#il =Ty 1o
© ZABII|PAO| 2Th ADS AEE ZUSIILL B U HY S| LY ATS A0t 0ISAES BIEH0 23 SHINS.
.« 0| M1 ZAM0| 2L

g

—_——=
SA7|AH ME QY FLITH (G 1051 AHBA| 21E 318 &2 SumO|L ?:.Bi )

© O0jE2, MR, QUNAE FUES UG, 22 2 A5t 7H3A| LB at Latof 0| SHAR

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

* When milling workpiece HRC over 52 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

* The parameters on the table is based on 2flutes. For using 4flutes, use the same RPM and raise up the feed up to 30% in stable milling condition.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| SNSE/4NSE ™ ANSES RPV 52, FEEDS! 200} 50% Up X8,
B Use the same RPM and raise up the feed up to 50% for 4NSE. « RPM : rev./imin - Feed - mmjimin

E34 Slotting

iy 3721332 #3Y/E2HEY 27353
M Tl | Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
ateria SCM/HPM NAK80 / KPAM STAVX / SKD11
4E Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
23 A
: p Ae Ap Ae Ap Ae
ggrtnsggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
21 13,000 75 1 0.03 9,000 65 0.50 0.02 5,700 41 0.05 0.50
21.5 10,000 75 2 0.045 6,000 65 0.75 0.03 4,500 41 0.08 0.75
22 6,400 188 2 0.06 4,800 162 1.00 0.04 3,000 102 0.10 1.00
23 4,200 375 3 0.09 3,400 324 1.50 0.06 2,100 204 0.15 1.50
24 3,400 413 4 0.12 2,700 356 2.00 0.08 1,700 204 0.20 2.00
25 2,900 563 5 0.15 2,300 486 2.50 0.10 1,500 306 0.25 2.50
26 2,500 788 6 0.18 2,000 680 3.00 0.12 1,300 428 0.30 3.00
28 1,900 813 8 0.24 1,500 702 4.00 0.16 1,000 442 0.40 4.00
210 1,600 750 10 0.3 1,300 648 5.00 0.20 800 408 0.50 5.00
212 1,300 731 12 0.36 1,100 632 6.00 0.24 670 398 0.60 6.00
1.0D 0.5D
EHES
0.1D 0.05D
Depth of Cut . o
~40HRC 40HRC ~
ZHHY  Side Cutting
. 372332 #32/m2i3E7 13E
I ";l,i Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Matenal SCM/HPM NAK80 / KP4M STAVX / SKD11
4 Hardness 30 ~40HRc 40 ~ 50HRc 50 ~ 52HRc
o3 A
: p Ae Ap Ae Ap Ae
gg}nsggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
21 13,000 75 1 0.030 9,000 65 0.5 0.02 5,700 49 0.50 0.02
215 10,000 75 2 0.045 6,000 65 0.75 0.03 4,500 49 0.75 0.03
22 6,400 188 2 0.060 4,800 162 1.00 0.04 3,000 122 1.00 0.04
23 4,200 375 3 0.090 3,400 324 1.50 0.06 2,100 245 1.50 0.06
24 3,400 413 4 0.120 2,700 356 2.00 0.08 1,700 269 2.00 0.08
25 2,900 563 5 0.150 2,300 486 2.50 0.10 1,500 367 2.50 0.10
26 2,500 788 6 0.180 2,000 680 3.00 0.12 1,300 514 3.00 0.12
28 1,900 813 8 0.240 1,500 702 4.00 0.16 1,000 530 4.00 0.16
210 1,600 750 10 0.300 1,300 648 5.00 0.20 800 490 5.00 0.20
212 1,300 731 12 0.360 1,100 632 6.00 0.24 670 477 6.00 0.24
0.03D 0.02D
ENE]
Depth of Cut ~40HRC 1.0D 40HRC ~ 0.5D

2 E0| YUSHAH HAE|K QUSHCE 'f—’&% J5}7| QI3 7H55HH HIYE WAl0 2 24 SR

+ HRC55 0|4 DAEZ 715A| 22 A4 Z2 HIEE 20% DOWN A|AFHAIL.

© 71 A ZUEE 3L TIE0|H, 42A| 2| A RAGHL, TEE QFYAQI & LHOfA ZITH 50%7HA] UP SHFHAIR.

| I BAZUR HD SR0D2 BN B 84 7K 22, g ool e 2203 2y g

© ZUBILIIAQ 2o A L U A AY0| LAY ATS £t 0|—-—-’ﬁ5E HI2510] 23 SHAl2.

© 022, HAR QUNIAE S J £ S0, 22 Z ML 7ISAI 21} Lo 22| SHAIL

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling workpiece HRC over 55 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

* The parameters on the table is based on 3flutes. For using 4flutes, use the same RPM and raise up the feed up to 50% in stable milling condition.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I 4HEME Cutting Condition + RPM:rev./min « Feed : mm/min

ZHEY  Side Cutting

A 372/333 gag/=eED 3=
Kl | Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Materia! SCM/HPM NAK80 / KPAM STAVX / SKD11
ZAE Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
23 A
: P Ae Ap Ae Ap Ae
Igigrtrﬁggr Ll HEED Axial Depth Radial Depth R = Axial Depth Radial Depth H HEER Axial Depth Radial Depth
21 40,000 432 1.5 0.050 40,000 396 0.5 0.03 40,000 277 0.50 0.03
215 40,000 540 2.3 0.075 40,000 450 0.75 0.05 38,500 315 0.75 0.05
22 40,000 720 3.0 0.100 38,000 648 1.00 0.06 36,500 450 1.00 0.06
23 38,400 1,643 4.5 0.150 34,560 1,476 1.50 0.09 27,650 1,035 1.50 0.09
a4 28,800 1,899 6.0 0.200 25920 1,710 2.00 0.12 20,730 1,197 2.00 0.12
25 24,000 2,160 7.5 0.250 21,600 1,944 2.50 0.15 17,280 1,359 2.50 0.15
26 19,200 2,507 9.0 0.300 17,280 2,255 2.50 0.18 13,820 1,575 2.50 0.18
28 14,400 2,507 12.0 0.400 12,960 2,255 3.00 0.24 10,370 1,575 3.00 0.24
210 11,520 2,507 15.0 0.500 10,360 2,255 4.00 0.30 8,290 1,575 4.00 0.30
212 9,600 2,070 18.0 0.600 8,640 1,863 6.00 0.36 6,900 1,305 6.00 0.36
214 8,950 1,859 21.0 0.700 8,140 1,683 7.00 0.42 6,120 1,107 7.00 0.42
216 7,200 1,557 24.0 0.800 6,480 1,400 8.00 0.48 5,190 981 8.00 0.48
0.05D 0.03D
Az
Depth of Cut ~40HRC 1.5D 40HRC ~ 0.5D

20 s AEI0 QLT TS T3] SIof 7H532! B WAOE 23 SIS,
+ HRCS2 01 TZE2 KBl 22 4470| 22 BIB2 20% DOWN AZAFAALL.

+ REHO| A HULA| 140 TIES 22 B2 DOWN HTUAL,
© 47| HMZS B0 A0[0] A TKBA 7K Y, 718 23, 48 7|70 nizt 22082 2% ac,
| SRl S04 ATIE A S04 S0ALH 2 AE SAO| AT AT £501O[54ZE UPABIl 2 NS
. ofoluiz, 24, OUDIAE Z2AES S5t S 2 Aot 7134 Lz H0] 20/ AL

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling workpiece HRC over 52 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

* If you clamp the endmill with long overhang of effective length, reduce the RPM and feed in the same proportion.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 2NCRE/4NCRE

B 4NCRE=RPM 3%, FEEDTH 2(C30% Up A &.

234 Slotting

B Use the same RPM and raise up the feed up to 30% for 4NCRE.

* RPM : rev./min « Feed : mm/min

e 372/3%2 #3225 23E
M AL | Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
ateria SCM/HPM NAK80 / KP4M STAVX / SKD11
4E Hardness 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc
% RPM  FEED Ap he RPM  FEED Ap ne RPM  FEED s he
ggrtnsggr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
g1 43,200 1,224 0.05 1.0 24,200 990 0.02 0.8 22,950 660 0.02 0.80
21.5 28,250 1,296 0.08 1.5 23,850 1,090 0.03 1.2 20,340 726 0.03 1.20
22 29,970 1,458 0.10 2.0 15,570 1,200 0.04 1.6 15,750 776 0.04 1.60
23 19,620 1,482 0.15 3.0 11,880 1,230 0.06 2.4 10,350 792 0.06 2.40
24 15,030 1,518 0.20 4.0 11,250 1,310 0.08 3.2 7,920 809 0.08 3.20
25 14,130 1,620 0.25 5.0 9,315 1,280 0.10 4.0 7,470 858 0.10 4.00
26 11,790 1,578 0.30 6.0 7,020 1,170 0.12 4.8 6,210 842 0.12 4.80
28 8,890 1,440 0.40 8.0 5,530 1,090 0.16 6.4 4,680 776 0.16 6.40
210 7,020 1,344 0.50 10.0 4,720 1,090 0.20 8.0 3,690 726 0.20 8.00
212 5,985 1,344 0.60 12.0 4,350 1,050 0.24 9.6 3,150 726 0.24 9.60
1.0D 0.8D
o AR
Depth of Cut / oo / go Inclined Cutting
~40HRC 40HRC ~
ZHHY  Side Cutting
- 372383 #ay/maEey 132
M Sl | Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
ateria SCOM/HPM NAK80 / KP4M STAVX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
o3 A
: p Ae Ap Ae Ap Ae
Qutside RPM FEED  paiDeptn RadialDepth ~ RPM FEED  piaipepin RadiaiDeptn ~ RPM FEED  pyiaibepin Radial Depth
21 43,200 870 1.5 0.050 34,200 702 0.5 0.03 22,950 470 0.50 0.03
215 37,080 980 2.3 0.075 29,250 801 0.75 0.05 19,350 550 0.75 0.05
22 29,970 1,280 3.0 0.100 23,400 1,035 1.00 0.06 15,750 690 1.00 0.06
23 19,620 1,300 4.5 0.150 15,570 1,062 1.50 0.09 13,500 700 1.50 0.09
g4 15,030 1,330 6.0 0.200 11,880 1,080 2.00 0.12 7,920 720 2.00 0.12
25 14,130 1,550 7.5 0.250 11,250 1,260 2.50 0.15 7,470 840 2.50 0.15
26 11,790 1,440 9.0 0.300 9,310 1,170 2.50 0.18 6,210 780 2.50 0.18
28 8,890 1,410 12.0 0.400 7,020 1,143 3.00 0.24 4,680 760 3.00 0.24
210 7,020 1,280 15.0 0.500 5,530 1,035 4.00 0.30 3,690 690 4.00 0.30
212 5,980 1,280 18.0 0.600 4,720 1,035 6.00 0.36 3,150 690 6.00 0.36
0.05D 0.03D
1
Depth of Cut ~40HRC 1.5D 40HRC ~ 0.5D

87| ZAzARE 26 7|20|H, 4LA| 31/ RAlSH D T EE 2FYAQl £ LHO|A 2{CH30%77K2| UP oAl 2.
HRC52 0|4 ¢l B2 Z2 2E9| Z2 HIZZ 20% DOWN AIAZHAIL.

F230| 21 420 3|32 01SEES 2(EH30% O[5HZ E0|HAIL.

S HAMA 279 BHR B2 O|SPITCHE 43 SHidAl2.

S HAA| QRY ARl £ O T ES 2|TH 30%7HA] UP SiFHAIR.

E HAAIEE THRTHH| Ae 2 MY SHAIR.

H7| ZMZA2 YT 20| M 7ISAI7HS 8, 715 54, A8 7|A ol w2t 224HE 2 SiLct

TAIZHOL HAIGIAS IGH A SRE ALBTL TISAl 2, TS0 S| SHYAIR.

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.
When milling workpiece HRC over 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.

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.
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|1 4RCUE Cutting Condition « RPM  rev./min - Feed : mm/min

oA 318 /388 3Z/=25E 13E
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM/HPM NAK80 / KP4M STAVAX / SKD11
4 Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
3 g A Ae A Ae A Ae
é%grrﬁiedtgr Eg&?ﬁg RPM FEED Axial I’D)epth Radial Depth RPM FEED Axial I’))epth Radial Depth RPM FEED Axial Bepth Radial Depth
21 RO.2 40,500 4,361 0.02 0.40 37,800 4,858 0.02 0.30 31,500 3,207 0.02 0.30
215 RO.5 36,000 5,607 0.03 0.60 36,000 4,984 0.02 0.45 27,000 3,302 0.02 0.45
22 RO.5 29,700 6,230 0.04 0.80 24,300 5,236 0.03 0.60 21,600 3,535 0.03 0.60
23 RO.5 19,800 6,853 0.06 1.20 16,200 5,607 0.05 0.90 14,400 4,007 0.05 0.90
24 RO.5 17,100 8,099 0.08 1.60 14,400 6,230 0.06 1.20 11,700 4,717 0.06 1.20
” R1.0 15,300 7,476 0.08 1.60 12,600 5,915 0.06 1.20 10,800 4,150 0.06 1.20
25 RO.5 13,500 8,722 0.10 2.00 10,800 7,476 0.08 1.50 9,900 4,717 0.08 1.50
” R1.0 11,700 8,099 0.10 2.00 9,900 6,853 0.08 1.50 8,640 4,479 0.08 1.50
26 RO.5 11,680 9,555 0.12 2.40 9,540 8,099 0.09 1.80 8,550 5,660 0.09 1.80
” R1.0 11,340 7,847 0.12 2.40 8,930 7,476 0.09 1.80 8,100 5,189 0.09 1.80
” R1.5 9,900 8,099 0.12 2.40 8,100 6,853 0.09 1.80 7,200 4,526 0.09 1.80
28 RO.5 7,920 10,249 0.16 3.20 7,380 7,882 0.12 2.40 6,390 6,132 0.12 2.40
” R1.0 7,560 9,345 0.16 3.20 7,200 7,672 0.12 2.40 6,030 5,189 0.12 2.40
” R2.0 7,380 8,099 0.16 3.20 6,300 6,853 0.12 2.40 5,400 4,526 0.12 2.40
210 RO.5 6,730 9,310 0.20 4.00 5,700 7,882 0.15 3.00 4,970 5,152 0.15 3.00
” R1.0 6,550 9,072 0.20 4.00 5540 7,672 0.15 3.00 4840 5,019 0.15 3.00
” R2.0 5850 8,099 0.20 4.00 4,950 6,853 0.15 3.00 4,320 4,479 0.15 3.00
212 RO.5 6,300 9,345 0.24 4.80 4,880 7,351 0.18 3.60 4,350 5,009 0.18 3.60
” R1.0 5760 8,722 0.24 4.80 4,760 7,161 0.18 3.60 4,240 4,881 0.18 3.60
” R2.0 5,400 7,784 0.24 4.80 4,640 6,979 0.18 3.60 4,130 4,754 0.18 3.60
” R3.0 4,950 7,476 0.24 4.80 4,140 6,230 0.18 3.60 3,690 4,245 0.18 3.60
Ae
AUY o T BAHAY
Depth of Cut 3 ’J Inclined Cutting

n Coefficients respective of tool overhang

Type Overhang | Revolution | Feedrate Deptgp?f Cut
L/D=5 100% 100% 100%
Straight L/D=6 90% 80% 80%
L/D=7 80% 70% 70%
L/D=6 100% 100% 100%
Taperneck | L/D=8 90% 80% 80%
L/D=10 80% 70% 70%
© REZ0| 2 A0 342 0IELEE 2(TH30% O[5tE S0|MAIL.
o 0 ZHAA| TR 2510 A SHA|7| HEFLICH
« ST A Yol TR EOHE2 0|F PITCHE 43 sl
o THHMA FYHOI L LHO|M T EF Z|CH 30%7HA| UP shFAAI2.
© 7| HAZRAS F1 20|22 M IHEA| 7+ B4, 7|“‘- %74, A8 7| Aol what 2AHZ Q9 BT
© A I|HQ BH LT RESH A0 31 420 0|5 £ 28 Z2 HIEE S0 HE/LICL
© REZ U074, 9 BOZO0| RPMI} FEEDE F4 —7FA1|-9.
+ HUZIO|7t YL AL RPMI} FEEDE Z7I513H 2
¢ Y FHES 2ol HOE 2L QYU OJAES ZAFILICE

* If the effective length is long, reduce the RPM and feed maximum 30%.

For side milling, refer to the corner radius value.

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.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

* If the effective length is long, refer to the table (Coefficients respective of tool overhang) and adjust the RPM and feed.

* If you use small value of Ap, raise up the RPM and feed.

* Air blow or oil mist is recommended for smooth chip emission.

448 | < witoos



|1 2ZHRBG Cutting Condition

* RPM : rev./min « Feed : mm/min

s 32 [ Z2fsEE kL=,
| ARY Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Material C1100 NAK80/KPAM STAVAX/SKD11
4E Hardness 40 ~ 45HRc 45 ~ 55HRc
HE i A Ae A Ae A Ae
Radlgus f‘if‘f%%tti\r/]e RPM FEED  pyial gepth Radial Depth RPM FEED il FD)epth Radial Depth RPM FEED  pyal gepth Radial Depth
R0.05 — 54,000 85 0.004 0.004 48,000 75 0.004 0.004 48,000 55 0.002 0.002
0.5 54,000 430 0.010 0.010 48,000 350 0.006 0.007 48,000 280 0.006 0.007
RO.1 1 54,000 380 0.008 0.008 48,000 330 0.005 0.005 48,000 250 0.005 0.005
1.5 47,000 320 0.006 0.006 47,000 250 0.004 0.004 47,000 200 0.004 0.004
2 42,000 290 0.004 0.004 42,000 200 0.003 0.003 42,000 200 0.003 0.003
1.5 54,000 640 0.014 0.015 48,000 480 0.010 0.010 41,000 370 0.009 0.010
2 49,000 530 0.011 0.011 43,000 370 0.008 0.008 37,000 270 0.008 0.008
RO.15 3 43,000 460 0.009 0.010 38,000 320 0.007 0.006 32,000 240 0.006 0.006
4 37,000 300 0.004 0.006 28,000 200 0.003 0.004 24,000 160 0.003 0.004
5 31,000 200 0.002 0.004 26,000 125 0.001 0.003 18,000 110 0.002 0.003
1 54,000 870 0.023 0.036 48,000 660 0.018 0.024 37,000 450 0.015 0.024
2 54,000 790 0.022 0.036 48,000 590 0.018 0.024 37,000 400 0.015 0.020
3 50,000 660 0.017 0.018 41,000 420 0.012 0.012 31,000 280 0.011 0.012
RO.2 4 50,000 640 0.012 0.018 38,000 400 0.009 0.012 30,000 270 0.009 0.012
5 37,000 410 0.009 0.018 29,000 330 0.008 0.012 26,000 260 0.007 0.012
6 37,000 360 0.006 0.010 29,000 260 0.005 0.006 26,000 200 0.004 0.006
8 27,000 200 0.003 0.006 27,000 170 0.003 0.003 23,000 150 0.002 0.003
10 20,000 110 0.002 0.004 25,000 110 0.002 0.002 20,000 110 0.001 0.002
1 57,000 1,380 0.029 0.054 42,000 830 0.023 0.036 32,000 550 0.018 0.036
2 57,000 1,250 0.028 0.054 42,000 750 0.022 0.036 32,000 500 0.018 0.036
3 55,000 1,010 0.021 0.036 38,000 580 0.017 0.024 31,000 400 0.014 0.024
4 55,000 1,010 0.021 0.036 38,000 580 0.017 0.024 31,000 400 0.014 0.024
R0.25 5 48,000 800 0.016 0.018 33,000 480 0.012 0.012 30,000 390 0.009 0.012
6 36,000 610 0.009 0.018 28,000 400 0.008 0.012 27,000 330 0.005 0.012
8 36,000 590 0.009 0.018 28,000 400 0.008 0.012 27,000 330 0.005 0.012
10 36,000 460 0.009 0.018 28,000 400 0.008 0.012 27,000 330 0.005 0.012
12 24,000 280 0.004 0.010 26,000 280 0.004 0.006 24,000 280 0.002 0.006
14 16,000 170 0.001 0.006 24,000 200 0.002 0.003 21,000 240 0.001 0.003
1 57,000 1,670 0.035 0.144 37,000 840 0.027 0.096 27,000 540 0.023 0.096
2 57,000 1,540 0.034 0.144 37,000 770 0.027 0.096 27,000 500 0.021 0.096
3 57,000 1,540 0.034 0.144 37,000 770 0.027 0.096 27,000 500 0.021 0.096
4 54,000 1,130 0.026 0.108 35,000 600 0.020 0.072 26,000 380 0.016 0.072
5 46,000 960 0.019 0.072 28,000 460 0.016 0.048 26,000 370 0.012 0.048
RO.3 6 46,000 960 0.019 0.072 28,000 460 0.016 0.048 26,000 370 0.012 0.048
8 30,000 570 0.010 0.054 24,000 400 0.009 0.036 23,000 320 0.006 0.036
10 30,000 490 0.007 0.036 24,000 330 0.006 0.024 23,000 290 0.004 0.024
12 30,000 490 0.007 0.036 24,000 330 0.006 0.024 23,000 290 0.004 0.024
14 20,000 300 0.004 0.027 22,000 300 0.004 0.018 20,000 250 0.002 0.018
16 13,000 180 0.002 0.020 21,000 260 0.002 0.014 18,000 220 0.001 0.014
2 56,000 1,800 0.050 0.162 35,000 740 0.039 0.108 27,000 500 0.031 0.108
4 54,500 1,500 0.045 0.063 33,000 600 0.035 0.062 26,500 410 0.029 0.096
R0.35 8 32,000 800 0.019 0.072 25,000 420 0.020 0.048 22,500 355 0.012 0.048
10 26,500 540 0.017 0.063 22,500 380 0.014 0.042 21,500 330 0.011 0.042
12 23,000 420 0.017 0.063 21,500 380 0.012 0.032 21,500 320 0.010 0.042
2 55,000 2,060 0.063 0.180 33,000 710 0.050 0.120 27,000 500 0.041 0.120
4 55,000 1,860 0.063 0.180 31,000 600 0.050 0.120 27,000 440 0.041 0.120
6 47,000 1,410 0.038 0.108 28,000 570 0.030 0.072 22,000 390 0.024 0.072
RO.4 8 34,000 1,040 0.027 0.090 21,000 430 0.021 0.060 22,000 390 0.018 0.060
10 23,000 600 0.027 0.090 21,000 430 0.021 0.060 20,000 370 0.017 0.060
12 16,000 350 0.027 0.090 19,000 430 0.018 0.040 20,000 350 0.016 0.060
14 11,000 200 0.027 0.090 19,000 430 0.015 0.027 20,000 330 0.015 0.060
16 7,600 115 0.027 0.090 16,000 430 0.013 0.018 20,000 310 0.014 0.060
R0.45 4 50,500 1,900 0.067 0.190 32,000 685 0.054 0.130 24,500 460 0.043 0.180
2 46,000 2,000 0.072 0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
3 46,000 2,000 0.072 0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
4 46,000 2,000 0.071 0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
5 46,000 2,000 0.071 0.360 32,000 770 0.057 0.240 22,000 480 0.045 0.240
6 39,000 1,500 0.071 0.180 26,000 760 0.055 0.120 17,600 480 0.035 0.120
8 39,000 1,500 0.043 0.180 26,000 760 0.034 0.120 17,600 480 0.027 0.120
RO.5 10 29,000 1,110 0.028 0.090 17,600 530 0.024 0.060 16,500 420 0.018 0.060
12 18,700 660 0.027 0.090 17,600 530 0.024 0.060 16,500 420 0.018 0.060
14 18,700 640 0.022 0.090 15,400 440 0.018 0.060 14,300 360 0.014 0.060
16 18,700 640 0.022 0.090 15,400 440 0.018 0.060 14,300 360 0.014 0.060
18 18,700 540 0.017 0.090 14,300 440 0.013 0.060 13,200 360 0.009 0.060
20 18,700 540 0.017 0.054 14,300 360 0.013 0.036 13,200 300 0.009 0.036
22 18,700 540 0.017 0.054 14,300 360 0.013 0.036 13,200 300 0.009 0.036
25 18,700 540 0.016 0.052 14,300 360 0.013 0.030 13,200 300 0.009 0.030
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I ZHRBG Cutting Condition + RPM:rev./min « Feed : mm/min

. &3 a3 [ Z2fsES kL=,
] Ay Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Material C1100 NAK80/KPAM STAVAX/SKD11
AE Hardness 40 ~ 45HRc 45 ~ 55HRc
HtA %IQ Ap Ae Ap Ae Ap Ae
Radius Eg?&'ﬁe RPM FEED Axial Depth Radial Depth RPM FEED  axial Depth Radial Depth RPM FEED  Axial Depth Radial Depth
4 38,000 2,000 0.085 0.360 26,000 770 0.068 0.240 18,200 480 0.054 0.240
6 38,000 2,000 0.085 0.360 26,000 770 0.068 0.240 18,200 480 0.054 0.240
8 32,000 1,490 0.084 0.360 21,000 700 0.067 0.240 15,100 440 0.054 0.240
RO.6 10 24,000 1,080 0.036 0.180 16,400 530 0.027 0.120 15,100 420 0.022 0.120
12 24,000 1,080 0.036 0.180 15,300 530 0.027 0.120 14,100 420 0.022 0.120
16 15,400 580 0.024 0.144 13,100 460 0.019 0.096 11,900 380 0.016 0.096
20 15,400 580 0.017 0.090 12,100 380 0.013 0.060 11,000 320 0.009 0.060
24 15,400 580 0.010 0.060 11,100 320 0.009 0.040 9,800 290 0.007 0.040
6 28,000 1,470 0.099 0.270 17,600 680 0.076 0.180 13,600 440 0.063 0.180
RO.7 8 28,000 1,470 0.099 0.270 17,600 680 0.079 0.180 13,600 440 0.063 0.180
12 19,800 1,080 0.042 0.270 13,800 530 0.033 0.180 13,600 420 0.027 0.180
16 13,200 620 0.033 0.180 13,100 480 0.027 0.120 11,900 390 0.021 0.120
3 30,000 2,200 0.171 0.324 21,000 1060 0.137 0.216 14,800 660 0.110 0.216
4 30,000 2,200 0.171 0.324 21,000 1060 0.137 0.216 14,800 660 0.110 0.216
6 30,000 1,980 0.147 0.324 21,000 940 0.117 0.216 14,800 580 0.090 0.216
8 26,000 1,500 0.106 0.270 16,300 700 0.084 0.180 12,100 450 0.069 0.180
10 26,000 1,500 0.106 0.270 16,300 700 0.084 0.180 12,100 450 0.069 0.180
12 26,000 1,500 0.106 0.270 16,300 700 0.084 0.180 12,100 450 0.069 0.180
R0.75 14 18,700 1,100 0.045 0.180 12,600 530 0.036 0.120 12,100 440 0.027 0.120
16 12,100 620 0.036 0.180 12,400 480 0.027 0.120 11,600 390 0.022 0.120
18 12,100 620 0.036 0.180 12,400 480 0.027 0.120 11,600 390 0.022 0.120
20 12,100 620 0.019 0.090 12,400 480 0.016 0.060 11,600 390 0.012 0.060
22 12,100 620 0.019 0.090 12,400 480 0.016 0.060 11,000 390 0.012 0.060
25 11,000 500 0.019 0.090 12,400 440 0.016 0.060 11,000 390 0.012 0.060
30 10,700 450 0.019 0.090 10,900 400 0.016 0.060 11,000 390 0.012 0.060
35 10,700 410 0.019 0.090 9,000 380 0.016 0.060 11,000 390 0.012 0.060
6 27,040 2,600 0.220 0.580 18,900 1200 0.180 0.390 16,500 760 0.150 0.390
8 26,000 1,970 0.157 0.324 18,900 940 0.126 0.216 13,800 580 0.102 0.216
R0.8 12 25,000 1,490 0.112 0.180 15,100 700 0.090 0.120 11,500 440 0.072 0.120
16 17,600 1,100 0.046 0.144 12,300 530 0.036 0.096 11,400 440 0.030 0.096
20 11,000 630 0.036 0.090 11,500 480 0.030 0.060 10,900 400 0.024 0.060
6 32,000 2,600 0.230 0.210 18,400 1200 0.185 0.320 18,400 738 0.150 0.320
8 26,000 1,950 0.165 0.270 16,300 930 0.132 0.240 13,800 570 0.108 0.240
R0.9 12 21,000 1,480 0.120 0.270 13,800 700 0.094 0.180 10,300 440 0.077 0.180
16 15,400 1,080 0.048 0.180 10,800 530 0.039 0.120 9,900 420 0.031 0.120
20 10,500 630 0.039 0.090 10,200 480 0.031 0.060 9,700 400 0.025 0.060
4 22,000 2,140 0.232 0.540 18,500 1260 0.185 0.360 13,200 960 0.150 0.360
6 22,000 2,140 0.232 0.540 18,500 1260 0.185 0.360 13,200 960 0.150 0.360
8 22,000 1,920 0.185 0.360 18,500 1120 0.147 0.240 13,200 870 0.120 0.240
10 22,000 1,920 0.185 0.360 18,500 1120 0.147 0.240 13,200 870 0.120 0.240
12 18,700 1,470 0.166 0.360 16,000 990 0.133 0.240 11,700 780 0.107 0.240
14 18,700 1,470 0.166 0.360 16,000 990 0.133 0.240 11,700 780 0.107 0.240
16 18,700 1,470 0.148 0.360 16,000 990 0.118 0.240 11,700 780 0.090 0.240
R1 18 14,300 1,070 0.093 0.180 14,700 580 0.074 0.120 11,600 580 0.061 0.120
20 14,300 1,070 0.093 0.180 14,700 580 0.074 0.120 11,600 580 0.061 0.120
22 9,500 630 0.074 0.180 10,600 450 0.058 0.120 10,200 450 0.045 0.120
25 9,500 630 0.074 0.180 10,600 450 0.058 0.120 10,200 450 0.045 0.120
30 9,500 530 0.033 0.090 10,600 450 0.026 0.060 10,200 380 0.021 0.060
35 9,500 530 0.026 0.090 10,600 380 0.019 0.060 10,200 380 0.017 0.060
40 9,500 530 0.026 0.090 10,600 380 0.019 0.060 10,200 380 0.017 0.060
45 9,500 445 0.011 0.045 10,000 380 0.009 0.030 10,200 320 0.008 0.030
8 18,400 2,400 0.232 0.360 14,500 1400 0.185 0.240 9,700 1080 0.150 0.240
10 18,400 2,400 0.232 0.360 14,500 1400 0.185 0.240 9,700 1080 0.150 0.240
16 16,100 1,810 0.208 0.360 13,500 1230 0.166 0.240 8,400 980 0.135 0.240
R1.25 20 11,500 1,330 0.116 0.180 10,200 950 0.093 0.120 8,400 980 0.074 0.120
25 6,900 770 0.093 0.180 8,400 540 0.074 0.120 8,400 560 0.061 0.120
30 6,900 770 0.040 0.090 8,400 540 0.033 0.060 8,400 560 0.026 0.060
35 6,900 770 0.018 0.050 8,400 540 0.015 0.030 8,400 560 0.011 0.030
6 15,000 2,890 0.278 0.540 12,900 1680 0.222 0.360 9,200 1300 0.180 0.360
8 15,000 2,890 0.278 0.540 12,900 1680 0.222 0.360 9,200 1300 0.180 0.360
10 15,000 2,600 0.278 0.540 12,900 1680 0.222 0.360 9,200 1300 0.180 0.360
12 15,000 2,600 0.278 0.540 12,900 1510 0.222 0.360 9,200 1170 0.180 0.360
R1.5 16 12,700 1,970 0.290 0.504 11,300 1330 0.166 0.360 8,100 1040 0.135 0.360
20 12,700 1,970 0.290 0.504 11,300 1330 0.166 0.360 8,100 1040 0.135 0.360
25 10,100 1,450 0.139 0.270 8,800 1040 0.111 0.180 8,100 1040 0.090 0.180
30 10,100 1,450 0.139 0.270 8,800 780 0.111 0.180 8,100 780 0.090 0.180
35 6,600 840 0.073 0.270 7,900 620 0.055 0.180 7,500 650 0.045 0.180
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|1 2ZHRBG Cutting Condition

* RPM : rev./min « Feed : mm/min

su3 837/ melEsy 1357
| ARY Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Material C1100 NAK80/KPAM STAVAX/SKD11
4E Hardness 40 ~ 45HRc 45 ~ 55HRc
HE i A Ae A Ae A Ae
Rad?us f‘if‘f%%i]tti\r/]e RPM FEED Axial gepth Radial Depth RPM FEED Axial FD)epth Radial Depth RPM FEED Axial gepth Radial Depth
40 6,600 840 0.073 0.270 7,900 620 0.055 0.180 7,500 520 0.045 0.180
R1.5 45 4,500 500 0.040 0.270 6,200 500 0.035 0.100 7,000 450 0.023 0.180
50 4,300 490 0.040 0.270 6,200 500 0.030 0.090 7,000 350 0.023 0.180
60 3,700 420 0.034 0.160 5,900 450 0.030 0.080 6,000 300 0.020 0.150
8 11,500 2,710 0.370 0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
10 11,500 2,710 0.370 0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
12 11,500 2,710 0.390 0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
16 11,500 2,710 0.390 0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
20 11,500 2,710 0.390 0.900 9,700 1560 0.297 0.600 6,800 1210 0.241 0.600
25 10,300 1,850 0.279 0.540 8,400 1250 0.223 0.360 6,000 980 0.180 0.360
R2 30 10,300 1,850 0.279 0.540 8,400 1250 0.223 0.360 6,000 980 0.180 0.361
35 7,500 1,360 0.185 0.540 6,600 950 0.148 0.360 6,000 700 0.120 0.360
40 7,500 1,360 0.185 0.540 6,600 950 0.148 0.360 6,000 700 0.120 0.360
45 5,000 780 0.093 0.360 5,900 470 0.074 0.240 5,600 490 0.060 0.240
50 5,000 780 0.093 0.360 5,900 470 0.074 0.240 5,600 490 0.060 0.240
55 4,500 640 0.090 0.330 5,200 375 0.068 0.225 5,400 370 0.050 0.251
60 4,000 500 0.078 0.300 5,000 280 0.062 0.210 5,200 250 0.040 0.180
15 9,600 2,590 0.406 0.900 7,800 1350 0.324 0.800 5,600 1050 0.252 0.800
20 9,600 2,100 0.406 0.900 7,800 1240 0.324 0.600 5,600 950 0.252 0.600
25 9,600 2,100 0.406 0.900 7,800 1240 0.324 0.600 5,600 950 0.252 0.600
R2.5 30 8,200 1,320 0.305 0.900 7,800 760 0.243 0.600 4,800 600 0.197 0.600
40 7,000 830 0.230 0.900 7,800 470 0.200 0.600 4,300 380 0.154 0.600
45 5,000 520 0.173 0.900 6,800 290 0.165 0.600 3,900 240 0.120 0.600
50 4,500 330 0.131 0.900 6,800 180 0.135 0.600 3,500 150 0.094 0.600
60 4,000 300 0.099 0.800 6,800 110 0.112 0.600 3,300 100 0.074 0.600
R3 15 8,000 2,530 0.555 1.800 7,400 2088 0.443 1.200 5,200 1300 0.360 1.200
30 8,000 1,810 0.418 1.080 7,400 1875 0.334 0.720 4,600 1170 0.270 0.720
R4 25 9,000 2,400 0.600 1.500 7,200 1500 0.500 1.000 5,200 920 0.350 1.000
30 7,700 1,500 0.450 1.200 7,200 925 0.380 0.800 4,500 580 0.300 0.800
R5 30 7,800 1,300 0.300 0.900 6,800 900 0.230 0.600 4,600 570 0.190 0.570
35 7,125 1,292 0.176 0.513 6,800 860 0.140 0.340 5,700 665 0.110 0.340
R6 30 7,410 1,235 0.285 0.855 6,350 855 0.210 0.570 4,370 541 0.181 0.550
40 6,800 1,100 0.260 0.780 6,350 788 0.200 0.520 4,020 500 0.160 0.500
+ Ap : Axial Depth
olat + Ae : Radial Depth —
DepEthﬂo? cut + D : Outside Diameter %_L/\./
* N : Speed e R—
« Vf : Feed |-Ae_|

RPMZ}FEEDS 59 H182 3 242,
01 G 4 2§22 S8 12 2 %501 RIS UPEDOWN 501 43541
HRC52 014 DZEZ 7HBA| 262 20| 212 HISE 20% DOWN AIFAFAIAI2.

A7| BMZAS 3T 430|102 A IHBAI 7S B4, 718 2, HE 7)Aol et 2242 2 B,
A8 70| 313 47t 23 BR0|= B 4291 0}5 A28 22 BIB2 Z0IA ML
A50| 21 240] £2 271 A& 2% BUICH (2 10/3F ALBA| 215 518 B2 5ym O|LH 22.)

B3 WSS 2510 012 E2 D|AE BHE NGS 2SI, 57184 &4 BUES 23 FLILL

]

If the effective length is long, reduce the RPM and feed in the same proportion.

If the effective length or overall length of your tool are not show above the table, adjust your parameter with upper or lower diameter of parameter.

When milling workpiece HRC over 52 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5im).

Air blow or oil mist is recommended for smooth chip emission, and wet coolant milling is recommended for copper material.
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1 2HSBG/2HCBG Cutting Condition + RPM rev./min + Feed : mmmin

su3 B3z zasEy 1352
I AR Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Material 1100 NAK80/KP4M STAVAX/SKD11
4E Hardness 40 ~ 45HRc 45 ~ 55HRc
i i A Ae A Ae A Ae
Ratﬁs El_f(fe%cgt{\r/]e RPM FEED Axial gepth Radial Depth RPM FEED Axial Igepth Radial Depth RPM FEED Axial IFD)epth Radial Depth
R0.05 0.2 54,000 360 0.010 0.050 43,200 306 0.009 0.045 34,560 245 0.007 0.036
R0.075 0.15 54,000 456 0.010 0.030 43,200 388 0.009 0.027 34,560 310 0.007 0.022
RO.1 0.2 54,000 516 0.012 0.008 43,200 439 0.011 0.007 34,560 351 0.009 0.006
04 54,000 516 0.005 0.008 43,200 439 0.005 0.007 34,560 351 0.004 0.006
RO.1.5 0.3 54,000 864 0.020 0.013 43,200 734 0.018 0.012 34,560 588 0.014 0.009
o 0.6 54,000 864 0.010 0.013 43,200 734 0.009 0.012 34,560 588 0.007 0.009
RO.2 04 54,000 1,044 0.028 0.016 43,200 887 0.025 0.014 34,560 710 0.020 0.012
) 0.8 54,000 1,044 0.014 0.016 43,200 887 0.013 0.014 34,560 710 0.010 0.012
R0.25 0.5 56,000 1,500 0.035 0.022 44,800 1,275 0.032 0.020 35,840 1,020 0.025 0.016
RO.3 0.6 58,000 1,812 0.042 0.026 46,400 1,540 0.038 0.023 37,120 1,232 0.030 0.019
R0.35 0.7 55,000 2,028 0.049 0.031 44,000 1,724 0.044 0.028 35,200 1,379 0.035 0.022
RO.4 0.8 52,000 2,244 0.056 0.036 41,600 1,907 0.050 0.032 33,280 1,526 0.040 0.026
: 2 52,000 2,244 0.033 0.036 41,600 1,907 0.015 0.032 33,280 1,526 0.012 0.026
RO.5 1 41,000 1,992 0.063 0.040 32,800 1,693 0.057 0.036 26,240 1,355 0.045 0.029
) 2.5 41,000 1,992 0.022 0.040 32,800 1,693 0.020 0.036 26,240 1,355 0.016 0.029
RO.6 3 34,000 2,088 0.065 0.040 27,200 1,775 0.059 0.036 21,760 1,420 0.047 0.029
RO.75 1.5 27,000 2,196 0.087 0.068 21,600 1,867 0.078 0.061 17,280 1,493 0.063 0.049
4 27,000 2,196 0.052 0.068 21,600 1,867 0.047 0.061 17,280 1,493 0.037 0.049
RI 2 20,000 2,136 0.112 0.089 16,000 1,816 0.101 0.080 12,800 1,452 0.081 0.064
5 20,000 2,136 0.070 0.091 16,000 1,816 0.063 0.082 12,800 1,452 0.050 0.066
R1.25 6 16,000 2,208 0.067 0.115 12,800 1,877 0.060 0.104 10,240 1,501 0.048 0.083
R15 3 13,000 2,664 0.197 0.171 10,400 2,264 0.177 0.154 8,320 1,812 0.142 0.123
8 13,000 2,664 0.100 0.171 10,400 2,264 0.090 0.154 8,320 1,812 0.072 0.123
R1.75 8 11,500 2,580 0.183 0.190 9,200 2,193 0.165 0.171 7,360 1,754 0.132 0.136
R2 4 10,000 2,496 0.266 0.208 8,000 2,122 0.239 0.187 6,400 1,697 0.192 0.150
8 10,000 2,496 0.134 0.208 8,000 2,122 0.121 0.187 6,400 1,697 0.096 0.150
5 8,300 2,388 0.215 0.240 6,640 2,030 0.194 0.216 5,312 1,624 0.155 0.173
R2.5 8 8,300 2,388 0.200 0.240 6,640 2,030 0.180 0.216 5,312 1,624 0.144 0.173
10 8,300 2,388 0.190 0.240 6,640 2,030 0.171 0.216 5,312 1,624 0.137 0.173
6 6,900 2,328 0.290 0.281 5,520 1,979 0.261 0.253 4,416 1,583 0.209 0.202
R3 10 6,900 2,328 0.250 0.281 5,520 1,979 0.225 0.253 4,416 1,583 0.180 0.202
12 6,900 2,328 0.230 0.281 5,520 1,979 0.207 0.253 4,416 1,583 0.166 0.202
R3.5 14 6,310 2,200 0.315 0.228 5,048 1,499 0.284 0.205 4,038 1,200 0.227 0.164
R4 8 5,720 2,000 0.400 0.175 4,576 1,020 0.360 0.158 3,661 816 0.288 0.126
14 5,720 2,188 0.400 0.175 4,576 1,020 0.360 0.158 3,661 816 0.288 0.126
R4.5 16 5,135 2,125 0.450 0.165 4,108 867 0.405 0.148 3,286 694 0.324 0.118
10 4,550 2,063 0.500 0.154 3,640 714 0.450 0.139 2,912 571 0.360 0.111
R5 15 4,550 2,063 0.500 0.154 3,640 714 0.450 0.139 2,912 571 0.360 0.111
18 4,550 2,063 0.500 0.154 3,640 714 0.450 0.139 2,912 571 0.360 0.111
R5.5 20 4,160 1,950 0.550 0.157 3,328 663 0.495 0.141 2,662 530 0.396 0.113
R6 18 3,770 1,925 0.600 0.159 3,016 612 0.540 0.143 2,413 490 0.432 0.114
22 3,770 1,875 0.600 0.159 3,016 612 0.540 0.143 2,413 490 0.432 0.114
R6.5 24 3,728 1,850 0.549 0.156 2,982 666 0.494 0.140 2,386 533 0.395 0.112
R7 24 3,686 1,788 0.498 0.153 2,948 720 0.448 0.137 2,359 576 0.359 0.110
R8 30 2,985 1,750 0.413 0.147 2,388 612 0.372 0.132 1,911 490 0.298 0.106
R10 38 2,429 1,688 0.276 0.133 1,943 367 0.248 0.120 1,554 294 0.198 0.096
+ Ap : Axial Depth
Uy ge: .oﬁgilgle%sis ::eter :_LM
Depth of Cut .n : Speed <\
« Vf : Feed |- Ae |

« REY L0712 ER, RPMI FEEDS S HIZZ H3 M L.

+ HAZZ0| 9l 32 U SEXS B3 47 U SEH0| H25t0) UPBDOWN 5101 4% SHIAIL.

+ HRC52 014 DHEZ 7KBA| 22 40| 22 HIZ 20% DOWN AAZAAIL,

© 47| HAZAS 3T 30|02 4 TKBA 7K $Y, 718 B, M8 A0 w2t 22 WE Qs
+ BB 71700l 3 427t B2 HL0IE B1H S0 0ISAES 22 BB S04 HEBLICH

. al

2150] 21 Z340| £2
25 22 9310} ofoj2 E2 1)

If the effective length is long, reduce the RPM and feed in the same proportion.

If the effective length or overall length of your tool are not show above the table, adjust your parameter with upper or lower diameter of parameter.
When milling workpiece HRC over 52 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

Air blow or oil mist is recommended for smooth chip emission, and wet coolant milling is recommended for copper material.
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1 2HREG Cutting Condition

« RPM : rev./min « Feed : mm/min

3 g3z Dasy 1252
mj A Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Material C1100 NAK80/KPAM STAVAX/SKD11
4E Hardness 40 ~ 45HRc 45 ~ 55HRc
o3 728 A Ae A Ae A Ae
I?igrtziedtgr Eg%g,g‘{]e RPM FEED Axial gepth Radial Depth RPM FEED Axial FD)epth Radial Depth RPM FEED Axial gepth Radial Depth
20.1 0.3 56,000 544 0.006 0.020 47,600 435 0.005 0.018 42,840 392 0.005 0.015
” 0.5 50,900 464 0.005 0.016 43,265 371 0.005 0.014 38,939 334 0.004 0.012
20.2 0.5 56,000 544 0.006 0.020 47,600 435 0.005 0.018 42,840 392 0.005 0.015
” 1 50,900 464 0.005 0.016 43,265 371 0.005 0.014 38,939 334 0.004 0.012
” 2 48,200 400 0.003 0.006 40,970 320 0.003 0.005 36,873 288 0.002 0.005
20.3 1 60,000 896 0.009 0.101 51,000 717 0.008 0.091 45,900 645 0.007 0.077
” 1.5 50,800 736 0.008 0.057 43,180 589 0.007 0.051 38,862 530 0.006 0.044
” 2 41,500 560 0.006 0.013 35,275 448 0.005 0.012 31,748 403 0.005 0.010
” 3 31,900 384 0.002 0.004 27,115 307 0.002 0.004 24,404 276 0.002 0.003
” 4 26,200 272 0.001 0.003 22,270 218 0.001 0.003 20,043 196 0.001 0.002
” 5 20,400 160 0.001 0.002 17,340 128 0.001 0.002 15,606 115 0.001 0.002
20.4 1 52,700 1,056 0.012 0.054 44,795 845 0.011 0.049 40,316 760 0.009 0.041
” 5 38,500 608 0.003 0.003 32,725 486 0.003 0.003 29,453 438 0.002 0.002
” 10 33,700 416 0.001 0.001 28,645 333 0.001 0.001 25,781 300 0.001 0.001
20.5 2 56,800 1,440 0.020 0.098 48,280 1,152 0.018 0.088 43,452 1,037 0.015 0.075
” 3 44,200 1,056 0.009 0.016 37,570 845 0.008 0.014 33,813 760 0.007 0.012
” 4 40,600 928 0.008 0.012 34,510 742 0.008 0.011 31,059 668 0.006 0.009
” 5 37,000 800 0.008 0.008 31,450 640 0.007 0.007 28,305 576 0.006 0.006
” 6 33,400 672 0.005 0.004 28,390 538 0.005 0.004 25,551 484 0.004 0.003
” 8 29,100 512 0.002 0.002 24,735 410 0.002 0.002 22,262 369 0.002 0.002
” 10 26,100 400 0.001 0.001 22,185 320 0.001 0.001 19,967 288 0.001 0.001
” 14 21,500 192 0.001 0.001 18,275 154 0.001 0.001 16,448 138 0.001 0.001
20.6 2 63,600 1,984 0.025 0.203 54,060 1,587 0.023 0.183 48,654 1,428 0.019 0.155
” 3 52,500 1,584 0.018 0.114 44,625 1,267 0.016 0.103 40,163 1,140 0.014 0.087
” 4 41,300 1,184 0.012 0.025 35,105 947 0.011 0.023 31,595 852 0.009 0.019
” 5 36,700 1,008 0.010 0.017 31,195 806 0.009 0.015 28,076 726 0.008 0.013
” 6 32,100 832 0.007 0.008 27,285 666 0.006 0.007 24,557 599 0.005 0.006
” 8 26,800 624 0.004 0.003 22,780 499 0.004 0.003 20,502 449 0.003 0.002
” 10 23,400 48 0.002 0.002 19,890 38 0.002 0.002 17,901 35 0.002 0.002
” 12 20,900 384 0.002 0.001 17,765 307 0.002 0.001 15,989 276 0.002 0.001
” 16 16,200 160 0.001 0.001 13,770 128 0.001 0.001 12,393 115 0.001 0.001
20.7 2 59,800 2,208 0.030 0.055 50,830 1,766 0.027 0.050 45,747 1,590 0.023 0.042
” 4 38,900 1,344 0.017 0.047 33,065 1,075 0.015 0.042 29,759 968 0.013 0.036
” 6 30,200 960 0.010 0.014 25,670 768 0.009 0.013 23,103 691 0.008 0.011
” 8 25,300 736 0.006 0.006 21,505 589 0.005 0.005 19,355 530 0.005 0.005
” 10 22,000 576 0.004 0.003 18,700 461 0.004 0.003 16,830 415 0.003 0.002
28 2 41,200 1,680 0.033 0.108 35,020 1,344 0.030 0.097 31,518 1,210 0.025 0.083
” 4 37,100 1,488 0.027 0.08 31,535 1,190 0.024 0.072 28,382 1,071 0.021 0.061
” 6 28,800 1,088 0.015 0.024 24,480 870 0.014 0.022 22,032 783 0.011 0.018
” 8 24,100 832 0.009 0.01 20,485 666 0.008 0.009 18,437 599 0.007 0.008
” 10 21,000 672 0.006 0.005 17,850 538 0.005 0.005 16,065 484 0.005 0.004
” 12 18,700 544 0.004 0.003 15,895 435 0.004 0.003 14,306 392 0.003 0.002
” 14 15,600 368 0.002 0.001 13,260 294 0.002 0.001 11,934 265 0.002 0.001
20.9 6 27,600 1,264 0.019 0.019 23,460 1,011 0.017 0.017 21,114 910 0.015 0.015
” 8 23,000 960 0.012 0.012 19,550 768 0.011 0.011 17,595 691 0.009 0.009
” 10 20,000 752 0.008 0.008 17,000 602 0.007 0.007 15,300 541 0.006 0.006
21.0 2 37,900 2,144 0.048 0.263 30,320 1,822 0.038 0.210 27,288 1,640 0.033 0.179
” 3 37,900 2,144 0.048 0.263 30,320 1,822 0.038 0.210 27,288 1,640 0.033 0.179
” 4 34,100 1,872 0.040 0.195 27,280 1,591 0.032 0.156 24,552 1,432 0.027 0.133
” 5 30,300 1,600 0.032 0.083 24,240 1,360 0.026 0.066 21,816 1,224 0.022 0.056
” 6 26,500 1,360 0.023 0.058 21,200 1,156 0.018 0.046 19,080 1,040 0.016 0.039
” 8 22,100 1,056 0.014 0.024 17,680 898 0.011 0.019 15,912 808 0.010 0.016
” 10 19,200 848 0.010 0.013 15,360 721 0.008 0.010 13,824 649 0.007 0.009
” 12 17,200 704 0.007 0.007 13,760 598 0.006 0.006 12,384 539 0.005 0.005
” 14 15,600 576 0.005 0.005 12,480 490 0.004 0.004 11,232 441 0.003 0.003
” 16 14,300 480 0.004 0.003 11,440 408 0.003 0.002 10,296 367 0.003 0.002
” 20 12,500 320 0.003 0.001 10,000 272 0.002 0.001 9,000 245 0.002 0.001
” 25 10,800 192 0.003 0.001 8,640 163 0.002 0.001 7,776 147 0.002 0.001
” 30 9,700 80 0.002 0.001 7,760 68 0.002 0.001 6,984 61 0.001 0.001
21.2 4 28,900 1,888 0.050 0.189 23,120 1,605 0.040 0.151 20,808 1,444 0.034 0.129
” 6 24,800 1,552 0.037 0.120 19,840 1,319 0.030 0.096 17,856 1,187 0.025 0.082
” 8 20,700 1,216 0.024 0.051 16,560 1,034 0.019 0.041 14,904 930 0.016 0.035
” 10 18,000 992 0.016 0.026 14,400 843 0.013 0.021 12,960 759 0.011 0.018
” 12 16,100 832 0.011 0.015 12,880 707 0.009 0.012 11,592 636 0.007 0.010
” 16 13,400 608 0.006 0.006 10,720 517 0.005 0.005 9,648 465 0.004 0.004
” 20 11,700 448 0.004 0.003 9,360 381 0.003 0.002 8,424 343 0.003 0.002
” 25 10,800 192 0.003 0.001 8,640 163 0.002 0.001 7,776 147 0.002 0.001
” 30 9,700 80 0.002 0.001 7,760 68 0.002 0.001 6,984 61 0.001 0.001
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I ZHREG Cutting Condition « RPM : rev./min « Feed : mm/min

3 &33/ ZesEd 13E

ARy Copper alloys Alloy Steels / Prehardened Steels Hardened Steels

Material C1100 NAK80/KP4M STAVAX/SKD11

A Hardness 40 ~ 45HRc 45 ~ 55HRc

g na¥ A Ae A Ae A Ae
Ig)igrtrfzadtgr El_f(fe?]cgt{\rl]e RPM FEED Axial gepth Radial Depth RPM FEED Axial Igepth Radial Depth RPM FEED Axial IFD)epth Radial Depth

21.4 6 23,300 1,712 0.052 0.222 18,640 1,455 0.042 0.178 16,776 1,310 0.035 0.151
" 8 19,500 1,360 0.035 0.094 15,600 1,156 0.028 0.075 14,040 1,040 0.024 0.064
” 10 16,900 1,136 0.025 0.048 13,520 966 0.020 0.038 12,168 869 0.017 0.033
” 14 13,700 816 0.013 0.018 10,960 694 0.010 0.014 9,864 624 0.009 0.012
" 16 12,600 720 0.010 0.012 10,080 612 0.008 0.010 9,072 551 0.007 0.008
” 20 10,300 480 0.006 0.005 8,240 408 0.005 0.004 7,416 367 0.004 0.003
21.5 4 26,600 2,144 0.073 0.462 21,280 1,822 0.058 0.370 19,152 1,640 0.050 0.314
” 6 22,800 1,792 0.057 0.293 18,240 1,523 0.046 0.234 16,416 1,371 0.039 0.199
” 8 19,000 1,440 0.041 0.124 15,200 1,224 0.033 0.099 13,680 1,102 0.028 0.084
” 10 16,600 1,200 0.030 0.063 13,280 1,020 0.024 0.050 11,952 918 0.020 0.043
” 12 14,800 1,008 0.023 0.037 11,840 857 0.018 0.030 10,656 771 0.016 0.025
” 14 13,400 880 0.017 0.023 10,720 748 0.014 0.018 9,648 673 0.012 0.016
” 16 12,300 768 0.013 0.015 9,840 653 0.010 0.012 8,856 588 0.009 0.010
” 18 11,500 672 0.011 0.011 9,200 571 0.009 0.009 8,280 514 0.007 0.007
" 20 10,700 592 0.009 0.008 8,560 503 0.007 0.006 7,704 453 0.006 0.005
” 25 9,300 432 0.005 0.004 7,440 367 0.004 0.003 6,696 330 0.003 0.003
” 30 8,300 320 0.004 0.002 6,640 272 0.003 0.002 5,976 245 0.003 0.001
21.6 10 16,100 1,248 0.035 0.082 12,880 1,061 0.028 0.066 11,592 955 0.024 0.056
” 14 13,000 928 0.020 0.030 10,400 789 0.016 0.024 9,360 710 0.014 0.020
” 18 11,100 720 0.013 0.014 8,880 612 0.010 0.011 7,992 551 0.009 0.010
22.0 4 23,000 2,400 0.070 0.966 18,400 2,040 0.056 0.773 16,560 1,836 0.048 0.657
” 6 20,300 2,160 0.064 0.926 16,240 1,836 0.051 0.741 14,616 1,652 0.044 0.630
” 8 17,000 1,744 0.054 0.391 13,600 1,482 0.043 0.313 12,240 1,334 0.037 0.266
” 10 14,800 1,472 0.045 0.200 11,840 1,251 0.036 0.160 10,656 1,126 0.031 0.136
” 12 13,200 1,264 0.037 0.116 10,560 1,074 0.030 0.093 9,504 967 0.025 0.079
" 14 12,000 1,120 0.031 0.073 9,600 952 0.025 0.058 8,640 857 0.021 0.050
” 16 11,100 992 0.026 0.049 8,880 843 0.021 0.039 7,992 759 0.018 0.033
” 18 10,300 880 0.022 0.034 8,240 748 0.018 0.027 7,416 673 0.015 0.023
” 20 9,600 800 0.018 0.025 7,680 680 0.014 0.020 6,912 612 0.012 0.017
” 22 8,700 672 0.014 0.018 6,960 571 0.011 0.014 6,264 514 0.010 0.012
” 25 8,400 624 0.012 0.013 6,720 530 0.010 0.010 6,048 477 0.008 0.009
” 30 7,500 496 0.008 0.007 6,000 422 0.006 0.006 5,400 379 0.005 0.005
225 8 15,000 2,144 0.077 0.954 12,000 1,822 0.062 0.763 10,800 1,640 0.052 0.649
” 10 13,100 1,824 0.068 0.488 10,480 1,550 0.054 0.390 9,432 1,395 0.046 0.332
” 12 11,800 1,600 0.060 0.283 9,440 1,360 0.048 0.226 8,496 1,224 0.041 0.192
” 16 9,900 1,264 0.045 0.119 7,920 1,074 0.036 0.095 7,128 967 0.031 0.081
” 20 8,700 1,040 0.033 0.061 6,960 884 0.026 0.049 6,264 796 0.022 0.041
” 25 7,600 832 0.022 0.031 6,080 707 0.018 0.025 5,472 636 0.015 0.021
” 30 6,800 688 0.014 0.018 5,440 585 0.011 0.014 4,896 526 0.010 0.012
” 35 6,200 608 0.009 0.012 4,960 517 0.007 0.010 4,464 465 0.006 0.008
” 40 5,700 464 0.005 0.008 4,560 394 0.004 0.006 4,104 355 0.003 0.005
” 50 5,000 304 0.001 0.004 4,000 258 0.001 0.003 3,600 233 0.001 0.003
23 6 13,200 2,352 0.103 1.978 10,560 1,999 0.082 1.582 9,504 1,799 0.070 1.345
” 10 11,600 2,032 0.092 1.013 9,280 1,727 0.074 0.810 8,352 1,554 0.063 0.689
” 12 10,500 1,776 0.081 0.586 8,400 1,510 0.065 0.469 7,560 1,359 0.055 0.398
” 16 8,900 1,440 0.064 0.247 7,120 1,224 0.051 0.198 6,408 1,102 0.044 0.168
4 20 7,800 1,200 0.050 0.127 6,240 1,020 0.040 0.102 5,616 918 0.034 0.086
” 25 6,900 992 0.036 0.065 5,520 843 0.029 0.052 4,968 759 0.024 0.044
” 30 6,200 832 0.026 0.038 4,960 707 0.021 0.030 4,464 636 0.018 0.026
4 35 5,700 704 0.018 0.024 4,560 598 0.014 0.019 4,104 539 0.012 0.016
” 40 5,300 592 0.013 0.016 4,240 503 0.010 0.013 3,816 453 0.009 0.011
” 45 5,000 528 0.008 0.012 4,000 449 0.006 0.010 3,600 404 0.005 0.008
o 50 4700 432 0.006 0.008 3,760 367 0.005 0.006 3,384 330 0.004 0.005
” 60 4,500 400 0.003 0.005 3,600 340 0.002 0.004 3,240 306 0.002 0.003
a4 8 10,000 2,560 0.140 1.990 8,000 2,176 0.112 1.592 7,200 1,958 0.095 1.353
” 10 9,200 2,240 0.120 1.960 7,360 1,904 0.096 1.568 6,624 1,714 0.082 1.333
” 12 8,500 2,048 0.112 1.852 6,800 1,741 0.090 1.482 6,120 1,567 0.076 1.259
” 16 7,200 1,680 0.093 0.781 5,760 1,428 0.074 0.625 5,184 1,285 0.063 0.531
” 20 6,300 1,408 0.077 0.400 5,040 1,197 0.062 0.320 4,536 1,077 0.052 0.272
” 25 5,600 1,200 0.061 0.205 4,480 1,020 0.049 0.164 4,032 918 0.041 0.139
” 30 5,000 1,008 0.048 0.119 4,000 857 0.038 0.095 3,600 771 0.033 0.081
” 35 4,600 864 0.038 0.075 3,680 734 0.030 0.060 3,312 661 0.026 0.051
” 40 4,200 752 0.030 0.050 3,360 639 0.024 0.040 3,024 575 0.020 0.034
” 45 3,900 656 0.023 0.035 3,120 558 0.018 0.028 2,808 502 0.016 0.024
” 50 3,700 576 0.018 0.026 2,960 490 0.014 0.021 2,664 441 0.012 0.018
o 55 3,500 512 0.015 0.020 2,800 435 0.012 0.016 2,520 392 0.010 0.014
o 60 3,300 448 0.011 0.015 2,640 381 0.009 0.012 2,376 343 0.007 0.010
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1 2HREG Cutting Condition

« RPM : rev./min « Feed : mm/min

su3 B3z masEy 1252
mj A Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Material C1100 NAK80/KP4M STAVAX/SKD11
4 Hardness 40 ~ 50HRc 50 ~ 52HRc
o3 723 A Ae A Ae A Ae
é?grtﬁggr Eg%gg‘{]e RPM FEED Axial IFD)epth Radial Depth RPM FEED Axial FD)epth Radial Depth RPM FEED Axial gepth Radial Depth
25 16 6,000 1,824 0.127 1.907 4,800 1,550 0.102 1.526 4,320 1,395 0.086 1.297
” 20 5,300 1,568 0.121 0.977 4,240 1,333 0.097 0.782 3,816 1,200 0.082 0.664
” 25 4,600 1,312 0.109 0.500 3,680 1,115 0.087 0.400 3,312 1,004 0.074 0.340
” 30 4,200 1,136 0.094 0.289 3,360 966 0.075 0.231 3,024 869 0.064 0.197
” 35 3,800 992 0.077 0.182 3,040 843 0.062 0.146 2,736 759 0.052 0.124
” 40 3,500 864 0.060 0.122 2,800 734 0.048 0.098 2,520 661 0.041 0.083
” 50 3,100 688 0.031 0.063 2,480 585 0.025 0.050 2,232 526 0.021 0.043
” 60 2,800 560 0.013 0.036 2,240 476 0.010 0.029 2,016 428 0.009 0.024
26 20 4,200 1,536 0.126 2.025 3,360 1,306 0.101 1.620 3,024 1,175 0.086 1.377
” 30 3,400 1,168 0.109 0.600 2,720 993 0.087 0.480 2,448 894 0.074 0.408
” 40 3,000 960 0.083 0.253 2,400 816 0.066 0.202 2,160 734 0.056 0.172
” 50 2,600 768 0.054 0.130 2,080 653 0.043 0.104 1,872 588 0.037 0.088
” 60 2,400 656 0.031 0.075 1,920 558 0.025 0.060 1,728 502 0.021 0.051
28 20 3,200 1,456 0.180 1.600 2,560 1,238 0.144 1.280 2,304 1,114 0.122 1.088
” 40 2,600 960 0.120 0.200 2,080 816 0.096 0.160 1,872 734 0.082 0.136
210 25 2,900 1,424 0.200 1.760 2,320 1,210 0.160 1.408 2,088 1,089 0.136 1.197
” 45 2,200 928 0.140 0.240 1,760 789 0.112 0.192 1,584 710 0.095 0.163
212 30 2,000 1,296 0.190 1.650 1,600 1,102 0.152 1.320 1,440 991 0.129 1.122
” 50 1,950 912 0.150 0.250 1,560 775 0.120 0.200 1,404 698 0.102 0.170
oz Slotting = Side Mi!ling =
Depth of Cut + Ap : Axial Depth < +Ap: Axial Depth <[ |
+ D : Outside Diameter H}LL + Ae : Radial Depth A%
« HE0|YUSHA A F5|01 QUELICE TS Tfat7| sl 7HssHH HIYE WA O R 24 SHAIR.
+ HRC52 0|4 1ZEZ 718A| 22 2142 Z2 HIZE 20% DOWN A|AFHAIL.
« M7 HARAS J_'--)F-7\|0|D1 4 7f"—A| 7tS Y4, 718 54, A 7|A 0| M2t 2HHE Y SiLCh
o ZURILIAQ 2| ATHE £ 8 20t Sl7LHH Y A E M0 WM ATE 420t 015 £ HI2610] 2 SHAA L.

2S0] A1

oloEER, BAR,
The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

1 ZMo| 2L :-_;u7|74| g

AL

S on

LY BTt (F10[5t ALEA| 215 518 #2| SmO|LH 22.)

QUDAE 2HEE 245

HH,

212 A
HE 2

H7Hst 7HEA

=]
e

|

20| 5HMAIR

When milling workpiece HRC over 52 hardened steel, reduce 20% of the RPM and feed compared to the same diameter.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5im).
Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I 4HREG Cutting Condition + RPM : rev./min « Feed : mm/min

3 &33/ ZesEd 3=
ARy Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Material C1100 NAK80/KP4M STAVAX/SKD11
A Hardness 40 ~ 45HRc 45 ~ 55HRc
g ad A he A Ae A Ae
Ig)igﬁgeer El_fgacgt{\r/]e RPM FEED Axial gepth Radial Depth RPM FEED Axial I’D)epth Radial Depth RPM FEED Axial IFD)epth Radial Depth
20.8 8 24,100 1,235 0.009 0.01 20,485 988 0.008 0.01 18,430 840 0.006 0.01
4 12 18,700 707 0.004 0.003 15,895 566 0.004 0.003 14,306 481 0.003 0.002
21 8 22,100 1,373 0.014 0.024 17,680 1,098 0.011 0.019 15,912 934 0.010 0.016
” 16 14,300 624 0.004 0.003 11,440 499 0.003 0.002 10,296 424 0.003 0.002
4 25 10,800 250 0.003 0.001 8,640 200 0.002 0.001 7,776 170 0.002 0.001
21.5 8 19,000 1,872 0.041 0.124 15,200 1,498 0.033 0.099 13,680 1,273 0.028 0.084
” 16 12,300 998 0.013 0.015 9,840 799 0.010 0.012 8,856 679 0.009 0.010
” 25 9,300 562 0.005 0.004 7,440 449 0.004 0.003 6,696 382 0.003 0.003
a2 8 17,000 2,267 0.054 0.391 13,600 1,814 0.043 0.313 12,240 1,542 0.037 0.266
” 16 11,100 1,290 0.026 0.049 8,880 1,032 0.021 0.039 7,992 877 0.018 0.033
” 25 8,400 811 0.012 0.013 6,720 649 0.010 0.010 6,048 552 0.008 0.009
@25 10 13,100 2,371 0.068 0.488 10,480 1,897 0.054 0.390 9,432 1,612 0.046 0.332
” 16 9,900 1,643 0.045 0.119 7,920 1,315 0.036 0.095 7,128 1,117 0.031 0.081
” 30 6,800 894 0.014 0.018 5,440 716 0.011 0.014 4,896 608 0.010 0.012
23 10 11,600 2,642 0.092 1.013 9,280 2,113 0.074 0.810 8,352 1,796 0.063 0.689
” 16 8,900 1,872 0.064 0.247 7,120 1,498 0.051 0.198 6,408 1,273 0.044 0.168
” 25 6,900 1,290 0.036 0.065 5,520 1,032 0.029 0.052 4,968 877 0.024 0.044
" 35 5,700 915 0.018 0.024 4,560 732 0.014 0.019 4,104 622 0.012 0.016
a4 10 9,200 2,912 0.120 1.960 7,360 2,330 0.096 1.568 6,624 1,980 0.082 1.333
” 16 7,200 2,184 0.093 0.781 5,760 1,747 0.074 0.625 5,184 1,485 0.063 0.531
” 25 5,600 1,560 0.061 0.205 4,480 1,248 0.049 0.164 4,032 1,061 0.041 0.139
” 40 4,200 978 0.030 0.050 3,360 782 0.024 0.040 3,024 665 0.020 0.034
a5 15 6,000 2,371 0.127 1.907 4,800 1,897 0.102 1.526 4,320 1,612 0.086 1.297
” 25 4,600 1,706 0.109 0.500 3,680 1,364 0.087 0.400 3,312 1,160 0.074 0.340
” 40 3,500 1,123 0.060 0.122 2,800 899 0.048 0.098 2,520 764 0.041 0.083
26 20 4,200 1,997 0.126 2.025 3,360 1,597 0.101 1.620 3,024 1,358 0.086 1.377
” 40 3,000 1,248 0.083 0.253 2,400 998 0.066 0.202 2,160 849 0.056 0.172
28 20 3,200 1,893 0.180 1.600 2,560 1,514 0.144 1.280 2,304 1,287 0.122 1.088
4 40 2,600 1,248 0.120 0.200 2,080 998 0.096 0.160 1,872 849 0.082 0.136
210 25 2,900 1,851 0.200 1.760 2,320 1,481 0.160 1.408 2,088 1,259 0.136 1.197
" 45 2,200 1,206 0.140 0.240 1,760 965 0.112 0.192 1,584 820 0.095 0.163
212 30 2,000 1,685 0.190 1.650 1,600 1,348 0.152 1.320 1,440 1,146 0.129 1.122
” 50 1,950 1,186 0.150 0.250 1,560 948 0.120 0.200 1,404 806 0.102 0.170
Holay Slotting = Side Milling =
Depth of Cut + Ap: Axial Depth < + Ap: Axial Depth <
+ D : Outside Diameter D + Ae : Radial Depth Ae

« & 20| YU AAEIO QUSLICH THES TI5H7| /ol 7HSTIH HIHE WAl 2 2Y SHUAIR.

+ HRC52 0|4 DE=Z 7HSA| 22 2142 Z2 HIEZ 20% DOWN AlFFHAI2.

¢ AD| BMZAS AT 430102 A IIBA KB B, 718 B3, 48 70 nfet 22447 29 BT,

o ZURILIAQ 2 ATUS S5 20 SHALH T A SH0| BMBIY ATIS S0t 0SS5 H|HSH 2 SHYAIL.

+ 0| 21 ZH0| 2 BHT|H AS R BILICH (910[5ARBA| 25 512 Bi2) Sum0|LY 2H.)

© Oo{EZ, MR, QUNAE FUES UG, S 2 A5t 7HSA| LB ut Lat0f 0| SHAR

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling workpiece HRC over 52 hardened steel, reduce 20% of the RPM and feed compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 2ZHCEG/2LEMG Cutting Condition

234 Slotting

« RPM : rev./min « Feed : mm/min

s 3 g3/ ZalsE 13
11|)_\|'1H Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
i C1100 NAK8O0/KP4M STAVAX/SKD11
4E Hardness 40 ~ 45HRc 45 ~ 55HRc
o3 A Ae A Ae A Ae
Ii())ilajrtrﬁig[gr RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth
20.1 50,000 300 0.01 0.1 45,000 240 0.08 0.05 40,500 168 0.08 0.05
20.2 50,000 390 0.02 0.2 45,000 312 0.16 0.10 40,500 218 0.16 0.10
20.3 50,000 570 0.03 0.3 45,000 456 0.24 0.15 40,500 319 0.24 0.15
20.4 50,000 705 0.04 0.4 45,000 564 0.32 0.20 40,500 395 0.32 0.20
20.5 50,000 1,110 0.05 0.5 45,000 888 0.40 0.25 40,500 622 0.40 0.25
20.6 50,000 1,410 0.06 0.6 45,000 1,128 0.48 0.30 40,500 790 0.48 0.30
20.8 50,000 1,800 0.08 0.8 40,000 1,440 0.64 0.40 30,000 1,008 0.64 0.40
20.9 49,000 1,965 0.09 0.9 39,000 1,572 0.72 0.45 27,800 1,100 0.72 0.45
21 48,000 2,250 0.10 1.0 38,000 1,800 0.80 0.50 25,500 1,260 0.80 0.50
22 33,300 2,550 0.20 2.0 26,000 2,040 1.60 1.00 17,500 1,428 1.60 1.00
23 21,800 2,550 0.30 3.0 17,300 2,040 2.40 1.50 11,500 1,428 2.40 1.50
24 16,700 2,640 0.40 4.0 13,200 2,112 3.20 2.00 8,800 1,478 3.20 2.00
25 15,700 3,000 0.50 5.0 12,500 2,400 4.00 2.50 8,300 1,680 4.00 2.50
26 13,000 2,850 0.60 6.0 10,350 2,280 4.80 3.00 6,900 1,596 4.80 3.00
28 9,880 2,790 0.80 8.0 7,800 2,232 6.40 4.00 5,200 1,562 6.40 4.00
210 7,800 2,550 1.00 10.0 6,150 2,040 8.00 5.00 4,100 1,428 8.00 5.00
212 6,650 2,550 1.20 12.0 5,250 2,040 9.60 6.00 3,500 1,428 9.60 6.00
216 5,540 2,340 1.60 16.0 4,340 1,872 12.80 8.00 2,600 1,310 12.80 8.00
218 5,540 2,340 1.80 18.0 4,340 1,872 14.40 9.00 2,600 1,310 14.40 9.00
220 4,640 2,160 2.00 20.0 4,340 1,728 16.00 10.00 2,100 1,210 16.00 10.00
1.0D 0.5D
— —
fodaic ~ 40HRC 0.8D 40HRC ~ il
Depth of Cut . 0
ZHH4  Side Cutting
5 837/ SasEY 1737
11|é,*1|j Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
L] C1100 NAK80/KP4M STAVAX/SKD11
4E Hardness 40 ~ 45HRc 45 ~ 55HRc
A3 A Ae A Ae A Ae
I%grtr%ggr RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth
21 48,000 1,050 1 0.03 38,000 735 0.50 0.02 25,500 515 0.50 0.02
22 33,300 1,200 2 0.06 26,000 840 1.00 0.04 17,500 588 1.00 0.04
23 21,800 1,200 3 0.09 17,300 840 1.50 0.06 11,500 588 1.50 0.06
24 16,700 1,250 4 0.12 13,200 875 2.00 0.08 8,800 613 2.00 0.08
25 15,700 1,450 5 0.15 12,500 1,015 2.50 0.10 8,300 711 2.50 0.10
26 13,000 1,350 6 0.18 10,350 945 3.00 0.12 6,900 662 3.00 0.12
28 9,880 1,320 8 0.24 7,800 924 4.00 0.16 5,200 647 4.00 0.16
210 7,800 1,200 10 0.30 6,150 840 5.00 0.20 4,100 588 5.00 0.20
212 6,650 1,200 12 0.36 5,250 840 6.00 0.24 3,500 588 6.00 0.24
216 5,540 1,000 16 0.48 4,340 700 8.00 0.32 2,600 490 8.00 0.32
218 5,540 1,000 18 0.54 4,340 700 9.00 0.36 2,600 490 9.00 0.36
220 4,640 950 20 0.60 4,340 760 10.00 0.40 2,100 532 10.00 0.40
0.03D 0.02D
oy
Depth of Cut ~40HRC 1.0D 40HRC ~ 0.5D

« 8% 2017t 2l 42, RPMI FEEDS S HIZZ H& FHI2.

0| HUSH HALEIO] SIELICL THES TIop| 6l JH53HR! HIRE WA 2 2% SHIXIS.

+ HRCS2 01 DEEZ 7154 22 2 E9| Z2 H|Z2 20% DOWN SiFHAIR.

© YT HARAZ YD 2|0|BR HIISA 715 B, 71S S, A8 7|A(of et 24 2 S

© ZHBIF 7O Hel ABS &

— =27

£ 21 317{LEH B HE 0| LU ATS £291 015 L5 H|F5H0]
* 2S0] A1 20| Z2 SA7|H AL 2 FUCH (2 10]5 AHEA| 21S 51 #2] Sum OIL €7.)

ZY AR

© O0EZ, BAR, 29 O|AE SUES S5HH, U2 Z Mot 7154 LSt Latof | sHdAIR

* Ifthe effective length is long, reduce the RPM and feed in the same proportion.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling workpiece HRC over 52 hardened steel, reduce 20% of the RPM and feed compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 4HCEG/4LEMG Cutting Condition « RPM :rev./min « Feed : mm/min

E34 Slotting

. 583 832/ Zas=y 2457
I -|'7H | Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Materia C1100 NAK80/KP4M STAVAX/SKD11
A& Hardness 40 ~ 45HRc 45 ~ 55HRc
o3 A
> p Ae Ap Ae Ap Ae
%ﬁ?gﬁr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
g1 48,000 2,700 0.10 1.0 38,000 2,160 0.80 0.50 25,500 1,512 0.80 0.50
22 33,300 3,060 0.20 2.0 26,000 2,448 1.60 1.00 17,500 1,714 1.60 1.00
23 21,800 3,060 0.30 3.0 17,300 2,448 2.40 1.50 11,500 1,714 2.40 1.50
g4 16,700 3,168 0.40 4.0 13,200 2,534 3.20 2.00 8,800 1,774 3.20 2.00
25 15,700 3,600 0.50 5.0 12,500 2,880 4.00 2.50 8,300 2,016 4.00 2.50
26 13,000 3,420 0.60 6.0 10,350 2,736 4.80 3.00 6,900 1,915 4.80 3.00
28 9,880 3,348 0.80 8.0 7,800 2,678 6.40 4.00 5,200 1,875 6.40 4.00
210 7,800 3,060 1.00 10.0 6,150 2,448 8.00 5.00 4,100 1,714 8.00 5.00
212 6,650 3,060 1.20 12.0 5250 2,448 9.60 6.00 3,500 1,714 9.60 6.00
216 5,540 2,808 1.60 16.0 4,340 2,246 12.80 8.00 2,600 1,572 12.80 8.00
218 5540 2,808 1.80 18.0 4,340 2,246 14.40 9.00 2,600 1,572 14.40 9.00
220 4,640 2,592 2.00 20.0 4,340 2,074 16.00 10.00 2,100 1,452 16.00 10.00
1.0D 0.5D
M 1 —
Depth of Cut ~ 40HRC 0.8D 40HRC ~ 0.1D
_ 2
ZHHA  Side Cutting
e 5 837/ ZejEy 17357
I -7“ | Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
Materia C1100 NAK8O/KPAM STAVAX/SKD11
A& Hardness 40 ~ 45HRc 45 ~ 55HRc
o3 A
: p Ae Ap Ae Ap Ae
Ié)igrtrﬁgjtgr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
21 48,000 1,155 1 0.03 38,000 809 1 0.03 25,500 566 0.50 0.02
22 33,300 1,320 2 0.06 26,000 924 2 0.06 17,500 647 1.00 0.04
23 21,800 1,320 3 0.09 17,300 924 3 0.09 11,500 647 1.50 0.06
a4 16,700 1,375 4 0.12 13,200 963 4 0.12 8,800 674 2.00 0.08
25 15,700 1,595 5 0.15 12,500 1,117 5 0.15 8,300 782 2.50 0.10
26 13,000 1,485 6 0.18 10,350 1,040 6 0.18 6,900 728 3.00 0.12
28 9,880 1,452 8 0.24 7,800 1,016 8 0.24 5,200 711 4.00 0.16
210 7,800 1,320 10 0.30 6,150 924 10 0.30 4,100 647 5.00 0.20
212 6,650 1,320 12 0.36 5,250 924 12 0.36 3,500 647 6.00 0.24
216 5540 1,100 16 0.48 4,340 770 16 0.48 2,600 539 8.00 0.32
218 5540 1,100 18 0.54 4,340 770 18 0.54 2,600 539 9.00 0.36
220 4,640 1,045 20 0.60 4,340 836 20 0.60 2,100 585 10.00 0.40
0.03D 0.02D
oy
Depth of Cut ~40HRC 1.0D 40HRC ~ 0.5D

« 8% L0771 42, RPMI} FEEDE SY HISZ U3 FM Q.

« & E0| YT SAEI0] QUASLICH TES TI5H7| 2f3l 7HS01H HIYE WAL R SY SHUAIR.

+ HRC52 01 DE=Z 7HSA| 22 213 Z2 HIZ2 20% DOWN AIAHAI2.

© 7| EAZA2 F1 £A0|BR HIIEAI 7HS B, 715 34, A8 7| Aol met 2AHE QY SiLCh

© ZUBILIIAQ ZY AVS £ES 245} 1'—Hﬂ1 U HE HYO| LU ATS £9t 0|5 £S5 HFSH 2 SHAIR.
* 2US0| A1 20| 22 7| AL 2% FLITH (G 1015 AFEA| 2IS 518 H2| Sum O[L EA.)

tH, 22 2 75t 7HSAl 2B} 2otof| 2| SHAIR

Sk O™ o
© OlOfHE, HAR, QA D|AE FHES 23
* If the effective length is long, reduce the RPM and feed in the same proportion.
* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When milling workpiece HRC over 52 hardened steel, reduce 20% of the RPM and feed compared to the same diameter.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Use a machine with low vibration and good rigidity (1 or less, the vibration tolerance management should be within 5um).
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 4HEMG Cutting Condition

ZHH4Y  Side Cutting

« RPM : rev./min « Feed : mm/min

A 512 /382 BEG L = 13EY
Material Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
atera SOM/HPM NAK80 / KP4M STAVX / SKD11
& Hardness 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc
o4 A
> p Ae Ap Ae Ap Ae
I'.())ilajrtr?ggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
21 40,000 720 1.5 0.05 40,000 660 1.5 0.05 40,000 308 0.5 0.03
21.5 40,000 900 2.25 0.075 40,000 750 2.25 0.075 38,500 350 0.75 0.045
22 40,000 1,200 3 0.1 38,000 1,080 3 0.1 36,500 504 1 0.06
23 38,400 2,736 4.5 0.15 34,560 2,462 4.5 0.15 27,648 1,149 1.5 0.09
24 28,800 3,168 6 0.2 25,920 2,851 6 0.2 20,736 1,331 2 0.12
25 24,000 3,600 7.5 0.25 21,600 3,240 7.5 0.25 17,280 1,512 2.5 0.15
26 19,200 4,176 9 0.3 17,280 3,758 9 0.3 13,824 1,754 3 0.18
28 14,400 4,176 12 0.4 12,960 3,758 12 0.4 10,368 1,754 4 0.24
210 11,520 4,176 15 0.5 10,368 3,758 15 0.5 8,294 1,754 5 0.3
212 9,600 3,456 18 0.6 8,640 3,110 18 0.6 6,912 1,452 6 0.36
216 7,200 2,592 24 0.8 6,480 2,333 24 0.8 5,184 1,089 8 0.48
220 5,760 2,088 30 1 5,184 1,879 30 1 4,147 877 10 0.6
0.05D 0.03D
Holat
2d
Depth of Cut ~50HRC 1.5D 50HRC ~ 0.5D

' 20| HUsH AAEI0| USLICE THES TJ5}| 9ioh K551 HIEE WA 2Y BHYAIL,

HRC52 0|4 D=2 78| 22 20| 22 HIE2 20% DOWN AIAZHAIL.
QEYOIUANZEAIZ|H 44T EEZ2HISZDOWN HF4AI.

A7| BAMZH2 20 43002 AIKBAI 13 H4, 713 B, M8 7170 ufet 224 W YBLL,

ZABI} 71700 20f AT SEB2 SALE B U HLYBYO| LT 1) AMSAEQOISSES BIASH0] ZHBHIAIR.
00|, BAR, QU DAL BHUES 2HFM, U3 2 H7AGHL 7BA| LT} 230 20| A2

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

When milling workpiece HRC over 52 hardened steel, reduce 20% of the RPM and feed compared to the same diameter.

If you clamp the endmill with long overhang of effective length, reduce the RPM and feed in the same proportion.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I ZCREG Cutting Condition « RPM : rev./min « Feed : mm/min

- sEa gad/ ZesEy 13Ey
”léﬂﬂ Copper alloys Alloy Steels / Prehardened Steels Hardened Steels
itz C1100 NAK80/KP4M STAVAX/SKD11
A& Hardness 40 ~ 45HRc 45 ~ 55HRc
23 #a% A Ae A Ae A Ae
ggrtﬁiec,'[gr El_fgacgt{\r/]e RPM FEED Axial gepth Radial Depth RPM FEED Axial Igepth Radial Depth RPM FEED Axial IFD)epth Radial Depth
20.2 1 50,000 352 0.016 0.020 50,000 264 0.006 0.020 34,500 211 0.004 0.020
4 1.5 50,000 311 0.017 0.010 50,000 233 0.005 0.010 26,450 186 0.003 0.010
20.3 1 50,000 890 0.029 0.020 50,000 668 0.007 0.020 34,500 534 0.005 0.015
” 3 50,000 393 0.029 0.015 50,000 295 0.006 0.015 24,150 236 0.003 0.010
20.4 1 47,150 890 0.047 0.062 50,000 668 0.013 0.070 39,675 534 0.011 0.070
o 3 33,350 683 0.026 0.053 26,450 512 0.008 0.026 26,450 410 0.007 0.026
20.5 1 48,300 2,008 0.079 0.114 48,300 668 0.033 0.119 39,100 534 0.029 0.119
” 3 31,050 1,118 0.056 0.088 31,050 525 0.022 0.110 25,415 420 0.020 0.110
4 5 25,760 827 0.026 0.044 25,760 510 0.011 0.010 20,700 408 0.010 0.010
20.6 2 27,945 890 0.111 0.158 27,945 668 0.010 0.214 23,000 534 0.010 0.214
” 6 16,445 435 0.035 0.044 16,445 326 0.003 0.010 13,570 261 0.003 0.010
20.8 4 17,250 787 0.129 0.194 17,020 590 0.014 0.114 14,720 472 0.015 0.114
” 8 12,650 475 0.029 0.098 12,650 264 0.005 0.088 10,695 184 0.004 0.088
21 4 13,800 1,449 0.196 0.396 13,800 805 0.034 0.264 11,730 655 0.029 0.264
” 10 8,625 559 0.047 0.308 8,625 311 0.013 0.123 7,475 264 0.011 0.123
” 16 6,900 331 0.018 0.220 6,900 184 0.005 0.026 5,980 161 0.004 0.026
21.2 6 9,200 1,035 0.182 0.457 9,200 575 0.021 0.088 8,165 483 0.018 0.088
” 12 6,670 662 0.053 0.396 6,670 368 0.010 0.070 5,980 299 0.007 0.070
21.5 4 12,880 1,925 0.293 0.660 12,880 1,070 0.059 0.440 11,730 920 0.044 0.440
” 10 8,280 1,325 0.147 0.554 8,280 736 0.041 0.282 7,590 633 0.031 0.282
” 20 5,865 725 0.041 0.352 6,350 403 0.006 0.106 4,160 345 0.005 0.106
22 6 12,535 1,801 0.314 0.836 12,535 1,001 0.059 0.792 11,730 909 0.042 0.792
” 12 9,200 1,449 0.182 0.704 9,200 805 0.043 0.440 8,280 725 0.030 0.440
” 20 6,900 1,139 0.091 0.651 6,200 633 0.023 0.194 3,520 564 0.017 0.194
” 30 5,865 973 0.049 0.440 3,300 541 0.005 0.132 2,860 495 0.005 0.132
@25 10 10,350 1,801 0.331 0.836 10,350 1,001 0.073 0.528 9,775 943 0.051 0.528
” 30 6,210 787 0.067 0.616 6,210 437 0.016 0.176 5,865 414 0.011 0.176
23 12 10,350 2,029 0.381 0.831 10,350 1,127 0.103 0.655 9,775 874 0.103 0.616
4 20 8,165 1,553 0.254 0.762 6,050 863 0.071 0.567 3,420 667 0.071 0.567
o 30 6,900 1,263 0.137 0.674 3,300 702 0.049 0.371 2,890 541 0.049 0.371
24 12 8,740 1,904 0.401 1.525 8,740 1,058 0.117 1.124 7,360 920 0.081 1.124
” 20 6,785 1,458 0.375 1.325 5,880 810 0.078 0.880 5,750 840 0.053 0.880
o 30 5,750 752 0.196 1.210 2,950 418 0.041 0.671 2,540 656 0.028 0.671
o 45 4,715 500 0.096 1.118 2,300 278 0.010 0.326 2,015 322 0.007 0.326
25 15 7,705 3,064 0.697 2.277 7,705 1,702 0.150 1.346 5,520 1,139 0.106 1.346
o 30 5,290 1,470 0.342 1.760 2,780 817 0.075 1.035 3,795 541 0.053 1.035
26 20 5980 2,194 0.600 2.194 5,460 1,219 0.476 1.356 3,565 1,035 0.186 1.356
” 40 4,600 1,635 0.565 2.049 2,380 909 0.410 1.304 2,160 759 0.164 1.304
28 22 5,520 1,946 0.528 2.542 5,520 1,081 0.419 1.518 3,220 909 0.164 1.518
” 40 4,140 1,449 0.497 2.277 2,120 805 0.361 1.323 2,080 667 0.144 1.323
210 24 4,600 1,656 0.449 2.887 4,485 920 0.356 1.645 2,760 771 0.139 1.645
” 45 3,450 1,221 0.423 2.438 3,450 679 0.307 1.334 1,955 564 0.122 1.334
212 26 3,795 1,387 0.377 3.013 3,795 771 0.299 2.024 2,300 644 0.117 2.024
” 50 2,875 1,035 0.355 2.415 2,875 575 0.258 1.403 1,725 483 0.103 1.403
216 35 2,990 1,097 0.302 2.921 2,990 610 0.239 2.162 1,725 518 0.094 2.162
Depth of Cut + Ap: Axial Depth < + Ap: AxialDepth <[ | Inclined Cutting
+ D : Outside Diameter D + Ae : Radial Depth 4%

: HRCS20401 3% 28 230/ 22 4182 20% DOWN A7t 244
QE0| 21 B0l 149} O[SAES Hoh 30% 0/3H2 SIS,
Ae 7f H™A| ZR 2|4-E D2{of Z*'AlQ.

+ DO AU 20| AR ECH 2 0|5 PITCHE 4% SHYAL.

+ DO | UYHOI £ LHOIA TIES HTh 30%7H UPSHZHAIL.

* When milling workpiece HRC over 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%.

* Consider the corner radius value when you set up the Ae value.

* 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.
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| 4CREG Cutting Condition

« RPM : rev./min « Feed : mm/min

A 518 /382 g3g/=el5ES 13E
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM/HPM NAK80 / KP4M STAVX/ SKD11
4E Hardness 30 ~ 40HRc 40 ~ 45HRc 45 ~ 55HRc
o3 723 A Ae A Ae A Ae
Ié)igrtrﬁggr Eg%gti‘{]e RPM FEED Axial IFD)epth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth
a1 4 13,110 1,884 0.216 0.435 13,110 700 0.038 0.290 13,000 650 0.032 0.290
" 10 8,194 727 0.052 0.339 8,194 404 0.014 0.135 7,101 343 0.012 0.135
21.2 4 12,500 1,346 0.200 0.503 8,740 950 0.024 0.097 12,500 750 0.019 0.097
" 10 8,000 861 0.058 0.435 6,337 650 0.009 0.077 5,681 389 0.008 0.077
21.5 6 12,236 2,503 0.323 0.726 12,236 1,390 0.065 0.484 11,144 900 0.048 0.484
" 12 7,866 1,722 0.161 0.610 7,866 957 0.045 0.310 7,211 822 0.034 0.310
a2 6 11,908 2,341 0.345 0.919 11,908 1,301 0.065 0.871 11,144 1,181 0.046 0.871
" 12 8,740 1,884 0.200 0.774 8,740 1,047 0.047 0.484 7,866 942 0.033 0.484
325 10 9,833 2,341 0.365 0.919 9,833 1,301 0.081 0.581 9,286 1,226 0.056 0.581
" 20 5,900 1,023 0.074 0.677 5,900 568 0.017 0.194 5,572 538 0.012 0.194
23 10 9,833 2,637 0.419 0.914 9,833 1,465 0.113 0.720 9,286 1,136 0.113 0.678
" 20 7,757 2,018 0.280 0.839 5,748 1,121 0.078 0.624 3,249 867 0.078 0.624
a4 12 8,303 2,476 0.441 1.677 8,303 1,375 0.129 1.237 6,992 1,196 0.089 1.237
" 20 6,446 1,895 0.413 1.457 5,586 1,053 0.086 0.968 5,463 1,091 0.058 0.968
" 30 5,463 978 0.215 1.331 2,803 543 0.046 0.738 2,413 852 0.031 0.738
26 20 5681 2,852 0.660 2.414 5,187 1,585 0.524 1.491 3,387 1,346 0.205 1.491
" 40 4,370 2,126 0.622 2.254 2,261 1,181 0.451 1.435 2,052 987 0.180 1.435
28 22 5,244 2,530 0.581 2.796 5,244 1,405 0.461 1.670 3,059 1,181 0.180 1.670
210 24 4,370 2,153 0.494 3.175 4,261 1,196 0.392 1.809 2,622 1,002 0.153 1.809
212 26 3,605 1,803 0.415 3.314 3,605 1,002 0.329 2.226 2,185 837 0.129 2.226
Wy B pes
* Ap - Axial Dep * Ap - Axial Dep ! nclined Cuttin
Depth of Cut + D : Outside Diameter D + Ae : Radial Depth 4% J

HRC52 01401 A< 22 21Fo| Z2 HIEZ 20% DOWN Aj7A FHAIR,
28H0| 71 Z20|= 51449t 0|54 =S 2(Ci30% O[5t Z0|MAl2.
Ae 2 BN 2R 2|$+E 13sl FHAIL.
TH HAA| 49| AR ELH 2 0[F PITCH
EE 2|0 30%7712| UP 4|2

Zo AN

O Z{0| 4

come =

= LHollAf T

S HY AR

When milling workpiece HRC over 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%.
Consider the corner radius value when you set up the Ae value.
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.
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| 2NCRG/4NCRG

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

ol
3,

FEEDEF 2t} 30% Up 2&.

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

« HRC520[4¢21 4

201 AL
201 A

QB0 7 BL0E B49 0154 ES
Lt740
=2 o—i

Ry 0! 4 LHOIA TIES Hh 30%71) UP 31,

|3

#2240 Z2 HIEE 20% DOWN A7 FHA|2.

TR ECHY2 015 PITCHE A% SHUAIR.

Z|tH30% OI5t2 E0|HA2.

+ 47| HAZABS 24 7|Z0|D, 4| BH4-E SA/3HD, TS ORYHO! 4 Lo e 30%7H] UP SZ4AIS.
+ B A 220 TLIR O] Ae U2 43 SHIAIL.
¢ 7| HAZAS 3T 230[0] A 71BN 713 B4, 78 B3, 18 7|70 ufet 27447 23 $hct.

SPNY
a4

) Aot

o

A2
E

_?_|o|- A5t %E‘I E A|-Q.‘l|- 7|~A_A|

Pl

EERCUELIERNS

* 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.
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1 3&4R0OUG Cutting Condition

234 Slotting

* RPM : rev./min « Feed : mm/min

A Q27 AL T28Y[H2Z /315 /388 EEEC C=rs
Ma?erial Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels
HP/SM SS/SC/FC SCM/HPM NAK80 /KP4M
A& Hardness ~ 200HB ~ 30HRc 30 ~40HRc 40 ~ 45HRc
o4 Ap Ae Ap Ae Ap Ae Ap Ae
0ut;de RPM  FEED Axial  Radial RPM  FEED Axial  Radial RPM  FEED Axial  Radial RPMFEED Axial  Radial
Diameter Depth  Depth Depth  Depth Depth  Depth Depth  Depth
24 3,870 395 4 4 3,251 191 4 4 2,786 170 4 4 2,167 11 3.2 4
25 3,870 395 5 5 3,251 218 5 5 2,477 195 5 5 1,858 127 4 5
26 3,251 395 6 6 2,786 254 6 6 2,167 227 6 6 1,625 148 4.8 6
28 2,477 395 8 8 2,090 305 8 8 1,625 273 8 8 1,238 177 6.4 8
210 2,012 395 10 10 1,703 343 10 10 1,238 307 10 10 1,006 199 8 10
212 1,625 395 12 12 1,393 300 12 12 1,084 268 12 12 851 174 9.6 12
216 1,238 395 16 16 1,084 276 16 16 774 246 16 16 619 160 12.8 16
220 1,006 372 20 20 851 254 20 20 619 227 20 20 495 148 16 20
1.0D 1.0D
Ay
Depth of Cut ~38HRC - 1D 38HRC ~ . 0.8D
7 %
£HY4A  Side Cutting
e AR A4 7282755 3731283 237/ Z2iEY
Ma?erial Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels
HP/SM SS/SC/FC SCM/HPM NAK80 /KP4M
4E Hardness ~200HB ~ 30HRc 30 ~40HRc 40 ~ 45HRc
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
24 4,300 439 6 2 3,612 280 6 2 3,096 194 6 2 2,408 140 4 1.2
25 4,300 439 7.5 2.5 3,612 290 7.5 2.5 2,752 215 7.5 2.5 2,064 161 5 1.5
26 3,612 439 9 3 3,096 312 9 3 2,408 237 9 3 1,806 183 6 1.8
28 2,752 439 12 4 2,322 355 12 4 1,806 269 12 4 1,376 204 8 2.4
210 2,236 439 15 5 1,892 371 15 5 1,376 280 15 5 1,118 226 10 3
212 1,806 439 18 6 1,548 387 18 6 1,204 290 18 6 946 231 12 3.6
216 1,376 439 24 8 1,204 414 24 8 860 312 24 8 688 237 16 4.8
220 1,118 413 30 10 946 403 30 10 688 301 30 10 550 226 20 6
0.5D 0.3D
Holas
=d
Depth of Cut ~ 38HRC 1.5D 38HRC ~ 1.00
o 7155 ST 20| YA YA ZH0| OF 2{0]A4] =7 MEIE AL SHAAIL.
o

=

753t DA SHOIA 212 BHIAI2.

QEYO0| 21 B0 B4} 1S4 S HLH30% 0I5 ZOMIAIR,

7| MAZAS 20 $3(0|02 MTHBA 7KE B4, 7K 2, Mg 710 nfe 274 2% BLIC

BA7|709 71BB0| 20| S FQ, UE0| AT ZABO| SUSE OISSHES 22 HIE2 ZOIK HE FLIC
TA9t 713 B0 Ui2t 22et BUES ARG SHIAIS.

AHQl|A, LHETSE SO 2H 7HSA| 84 ZAR7H 71 Bk QlLICt.

Use laser tool measurement instead of hydraulic measurement when measuring tool length as possible.
When entering the tool to the workpiece, enter the tool from outside to the workpiece.
If the effective length is long, reduce the RPM and feed maximum 30%.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.

Depending on the workpiece and shape, use adequate coolant.
For stainless and heat resistant alloy, water-soluble oil is the most effective.
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1 3&4HROUG Cutting Condition

244 Slotting

« RPM : rev./min + Feed : mm/min

T QTR [ 2AZ 728 [HLE /315 31 /388 e/ ZaeE
Ma?erial Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels / Stainless Steels
HP/SM SS/SC/FC SCM/HPM NAK80/KP4M / SUS304 /SUS316
A& Hardness ~200HB ~ 30HRc 30 ~40HRc 40 ~ 45HRc
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
24 4,698 486 4 4 3,888 243 4 4 3,321 162 4 4 2,592 122 3.2 4
25 4,698 486 5 5 3,888 251 5 5 2,997 186 5 5 2,268 138 4 5
26 3,888 486 6 6 3,402 267 6 6 2,592 203 6 6 1,944 162 4.8 6
28 2,997 486 8 8 2,511 307 8 8 1,944 235 8 8 1,458 178 6.4 8
210 2,430 486 10 10 2,025 324 10 10 1,458 243 10 10 1,215 203 8 10
212 1,944 486 12 12 1,701 332 12 12 1,296 251 12 12 1,053 203 9.6 12
216 1,499 486 16 16 1,296 356 16 16 972 267 16 16 810 203 12.8 16
220 1,215 446 20 20 1,053 348 20 20 729 259 20 20 608 194 16 20
1.0D 1.0D
£ — ——
Depth of Cut ~ 38HRC D 38HRC ~ 0.8D
% 7
ZHHA  Side Cutting
- YRR Y F28Y /A 57 3738 832/ T2y
Ma?erial Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Alloy Steels / Pre-hardened Steels / Stainless Steels
HP/SM SS/SC/FC SCM/HPM NAK80/KP4M / SUS304 /SUS316
4 Hardness ~200HB ~30HRc 30 ~40HRc 40 ~ 45HRc
A Ap Ae Ap Ae Ap Ae Ap Ae
Qutside 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
24 5,220 540 6 2 4,320 270 6 2 3,690 180 6 2 2,880 135 4 1.6
25 5,220 540 7.5 2.5 4,320 279 7.5 2.5 3,330 207 7.5 2.5 2,520 153 5 2
26 4,320 540 9 3 3,780 297 9 3 2,880 225 9 3 2,760 180 6 24
28 3,330 540 12 4 2,790 342 12 4 2,160 261 12 4 1,620 198 8 3.2
210 2,700 540 15 5 2,250 360 15 5 1,620 270 15 5 1,350 225 10 4
212 2,160 540 18 6 1,890 369 18 6 1,440 279 18 6 1,170 225 12 4.8
216 1,665 540 24 8 1,440 396 24 8 1,080 297 24 8 900 225 16 6.4
220 1,350 495 30 10 1,170 387 30 10 810 288 30 10 675 216 20 8
0.5D 0.4D
zolat
Depth of Cut ~ 38HRC 1.5 38HRC ~ 1.00

+ 7t5e ST 20| SYAI U S0 Ot 0| A =7 MEIE AL SHIAIR.

+ 7HS 2UA|I 7hSTH TAY HHof|A] 2R SHHAI L.

+ FEY0[Z BR0= 2lUret 0SS EE 2|TH30% O[5 Z0[HAIR.

© 71 EMZAZ HD SA0|BR HIISAI 7HS B, 7S S, A& 7|Aof tet 2AHE oY Lot

© SATIA 7S 22 20| Yl ER, USO| LA ZURY HULLE00EEEE Z2 HIER 204 2B FLICL
© DAt kS R0 2t 2 et BHUES AR SHIYAIR.

© AU A, LHESEY SO AT IIEAl 84 AR 1Y BOA LI

* Use laser tool measurement instead of hydraulic measurement when measuring tool length as possible.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* If the effective length is long, reduce the RPM and feed maximum 30%.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
* Depending on the workpiece and shape, use adequate coolant.

* For stainless and heat resistant alloy, water-soluble oil is the most effective.
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| 4VSB Cutting Condition

* RPM : rev./min « Feed : mm/min

2L [HAY [T 33 E[EHs 8132 L ERER AHQlEAZ
I._I-I éﬂ“ Structural steel ls(‘éa}bé)E S/t;zls /Gray castiron Tool gteae\\; ; I\:Iopln:\;teels Tita niu?- alloy steels Heat Resistance Alloy Stainless Steels
Material 16A SUS304/SUS316
~30HRc 30 ~ 40HRc = =
Cle A Ae A Ae A Ae A Ae A Ae
(R'z?dijcés) Rem reeD B o R rED B RMo ReED R ReM D R Mo reed B
0.5R 44,500 1,000 1.00 0.50 |37,825 750 1.00 0.50 | 16,000 600 0.30 0.50 | 9,550 110 0.30 0.20 | 25,500 1,000 | 1.00 0.50
0.6R 37,150 1,250 | 1.20 0.60 | 31,578 938 1.20 0.60 | 13,200 600 0.36 0.60 | 8,000 100 0.36 0.24 | 21,000 850 1.20 0.60
0.75R 29.720 1,300 1.50 0.75 | 25,262 975 1.50 0.75 |10,600 600 0.45 0.75 | 6,300 80 0.45 0.30 | 17,000 700 1.50 0.75
1R 22.300 1,540 | 2.00 1.00 18,955 1,155 | 2.00 1.00 | 8,000 480 0.60 1.00 | 3,180 120 0.60 0.40 |12,800 760 2.00 1.00
1.25R 17.800 1,650 | 2.50 1.25 15130 1,238 | 2.50 1.25 | 6,400 380 0.75 1.25 | 2,500 100 0.75 0.50 | 10,000 600 2.50 1.25
1.5R 14.860 1,740 | 3.00 1.00 12,631 1,305 | 3.00 1.50 | 5,300 420 0.90 1.50 | 2,120 90 0.90 0.60 | 8,500 780 3.00 1.50
2R 11,150 1,624 | 4.00 2.00 9,478 1,218 | 4.00 2.00 | 4,000 300 1.20 2.00 | 1,590 100 1.20 0.80 | 6,370 640 4.00 2.00
2.5R 8,910 1,552 | 5.00 2.50 7,574 1,164 | 5.00 2.50 | 3,200 300 1.50 250 | 1,270 90 1.50 1.00 | 5,100 710 5.00 2.50
3R 7,430 1,450 | 6.00 3.00 6,316 1,088 | 6.00 3.00 | 2,650 300 1.80 3.00 | 1,000 85 1.80 1.20 | 4,250 680 6.00 3.00
4R 5,500 1,305 | 8.00 4.00 4,675 979 8.00 4.00 | 2,000 240 2.40 4.00 800 70 2.40 1.60 | 3,190 580 8.00 4.00
5R 4,460 1,160 | 10.00 5.00 3,791 870 10.00 5.00 1,600 230 3.00 5.00 630 60 3.00 2.00 | 2,550 500 10.00 5.00
6R 3,710 1,088 | 12.00 6.00 3,154 816 12.00 6.00 | 1,320 240 3.60 6.00 530 55 3.60 240 | 2,120 470 12.00 6.00
8R 2,790 885 16.00 8.00 2,372 663 16.00 8.00 1,000 200 4.80 8.00 400 45 4.80 3.20 1,600 390 16.00 8.00
10R 2,230 725 20.00 10.00 1,896 544 | 20.00 10.00 800 170 6.00 10.00 300 40 6.00 4.00 1,280 320 20.00 10.00
12.5R 1,780 624 25.00 1250 1,513 468 25.00 12.50 630 150 7.50 12.50 255 35 7.50 5.00 1,000 260 25.00 12.50
Ap : Axial Depth Z trgro] ¢} Z/0](mm)
Hol 7|2 | Ae: Radjal Dgpth HtZ4 Hi5ko| 290! 210 (mm)
Depthof Cut QM D: Outside Diameter ng(mm)
S R— n:Speed S LE (min)
‘i‘ Vf:Feed O|& 4% (mm/min)

715 2UA 7Hs B TAA RI0IA 21 SHUAIR.
A 20| Y= 21E 2 A2 HIxE 21 E K22 HIZ510d UPADOWN 310 4 5HAIR

10
Y7| ZAZU2 AU £2|0|22 HIISA 7S BY, 715 54, A8 7 1A of et 24 HE QY St

[=] O OO Q o
g 7|70 SHAETE AT ZR0|E S ST OISAES 22 HER S0IA HEBILILY,
20| 41 240 £ BA7 AHS RUBLICH (@ 1 0[SHAISA| S 548 212 SymOILILZ)
B3 HHES 5101 00|12 E2 D|AE BUE AISE FHFLIC

When entering the tool to the workpiece, enter the tool from outside to the workpiece.

If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (1 or less, the vibration tolerance management should be within 5m)

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 4VSE/4VCC/4VSC Cutting Condition

« RPM : rev./min « Feed : mm/min

282 /84 /35 372/382 EEts8E2 L EREH Aol AZ
m 4’1" Structural steels / Carbon Steels /Gray cast irons Tool steels / Mold steels Titanium alloy steels Heat Resistance Alloys Stainless Steels
h SS/SC/FC SCM/HPM Ti6A SUS304/SUS316
Material
~30HRc 30 ~ 40HRc - - -
23 mm Ap  Ae Ap  Ae Ap  Ae Ap  Ae Ap  Ae
Ouside  RPM - FEED mbl e PMFEED R oG R reED (B S R D (R o PMOFEED R
a1 41,400 800 | 1.50 0.50 |38000 690 | 1.50 0.50 |22,920 150 | 1.00 030 | 10,800 100 | 1.00 020 31,900 38 | 1.50 0.35
21.2 34,500 700 3.00 0.60 |32,000 600 1.80 0.60 | 19,104 120 1.20 0.36 | 8,951 80 1.20 0.24 |26,500 300 1.80 0.42
@1.5 27,600 550 | 225 075 |25600 450 | 225 075 |15360 100 | 1.50 045 | 7,55 65 | 1.50 030 |21,200 250 | 2.25 0.53
@2 20,700 400 | 3.00 1.00 |1900 330 | 300 1.00 |11,460 80 | 2.00 060 | 5400 65 | 2.00 040 |15600 200 | 3.00 0.70
@2.5 16500 330 | 375 1.25 [15300 270 | 375 125 [9120 70 | 250 075 | 4293 50 | 250 050 12800 150 | 3.75 0.88
@3 13,800 330 | 450 1.50 [12,740 240 | 450 1.50 | 7,644 100 | 3.00 090 3578 50 | 3.00 060 10,600 210 | 4.50 1.05
a4 10,350 410 | 600 200 | 9560 405 | 6.00 200 |573 160 | 400 120 | 2700 40 | 400 080 | 8000 150 | 6.00 1.40
@5 8280 430 | 7.50 250 | 7,600 450 | 7.50 250 | 4584 230 | 500 150 | 2160 60 | 5.00 1.00 | 638 250 | 7.50 1.75
a6 6,900 550 | 9.00 3.00 | 6400 450 | 9.00 3.00 | 3840 250 | 6.00 1.8 | 1,782 116 | 6.00  1.20 | 5300 420 | 9.00 2.10
28 5180 600 | 1200 4.00 | 4780 420 | 12.00 4.00 | 2,868 320 | 800 240 | 1,350 116 | 8.00  1.60 | 4,000 180 | 12.00 2.80
@10 4140 780 | 1500 5.00 | 4,140 600 | 1500 500 | 2,400 380 | 10.00 3.00 | 1,080 131 | 10.00 2.00 | 3,180 510 | 15.00 3.50
@12 3450 800 | 18.00 600 | 3,440 600 | 18.00 6.00 | 1,920 400 | 12.00 3.60 | 891 145 | 1200 240 | 2650 530 | 18.00 4.20
216 2,600 700 | 24.00 800 | 2,600 600 | 2400 800 | 1,440 350 | 16.00 4.8 | 675 131 | 1600  3.20 | 2,000 400 | 24.00 5.60
320 2,000 700 | 30.00 10.00 | 2,000 540 | 30.00 10.00 | 1,200 320 | 20.00 6.00 | 540 116 | 20.00 4.00 | 1,600 320 30.00 7.00
N 1.0D . 0.5D 1.0D
Aol 7|_:-'_g_ Sld? Ml!llng = [ Sld-e Ml!llng = [ [
Depth of Cut « Ap : Axm! Depth < 1.0D «Ap : A><|a! Depth < 1.0D 1.0D
+ Ae : Radial Depth Ae . + Ae : Radial Depth Ae 0 0
+ 712 AYAI 7H5 B T $101A 21 BHIAIR.,
+ A 220] G A Y REFS B3 1 U QEY0| 501 UP&DOWN 510 4% AR
o & 20| FUSHA HAE|] QUASLICE TES |5t | ol 7H5oHH HIHE YAl 2 2HFHIAIR.
o 7| BMZA2 A £2)0|12% M IHSA| V1S B, 7HS 24, AE T|A o 2t 24 HE QY SiLCt
o ZUBILI|AQ 2 ATS SEE 2SI H 3 2B HH0| LM I ATIS £59H 0|5 25 H25I0] 2YHHAIL.
« 2US0| A1 20| 22 A7 A8 LUBILICt (@1 0[5t ALZA| A& 518 22| SymO|LHEA)
« OlojER, HAR, QUD|AE FHUES FHTIH, 25 E HASILL 7ISA| LSt L0 FOIHAAL.
+ When entering the tool to the workpiece, enter the tool from outside to the workpiece.
+ If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.
+ The edge the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
+ Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
¢ If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
+ Use a machine with low vibration and good rigidity (1 or less, the vibration tolerance management should be within 5um)
+ Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
I EVSE/GVSC CUttIng Condltlon + RPM : rev./min « Feed : mm/min
7282 /HAZ /57 372/382 EEtE8E2 L ERE Aol AZ
m ’-‘!'ZH Structural steels / Carbon Steels /Gray cast irons Tool steels / Mold steels Titanium alloy steels Heat Resistance Alloys Stainless Steels
; SS/SC/FC SCM/HPM Ti6A SUS304/SUS316
Material
~30HRc 30 ~ 40HRc - - -
9lF mm Ap AE Ap AE Ap AE p AE Ap AE
Outside RPM  FEED  Axial Radial 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 Depth  Depth
@3 21,000 5200 | 6.0 020 | 18500 2000 | 60 020 | 7400 900 | 45 02 |280 280 | 45 02 |5600 135 | 60 020
a4 18000 5750 | 80 020 |16000 2410| 80 020 | 6850 930 | 60 02 |2100 300 | 60 02 |590 1,650 | 80 0.20
@5 15200 6,00 | 10.0 030 |13500 2,850 | 10.0 030 | 6100 1,050 | 75 03 | 1,80 360 | 75 03 | 6300 1,800 | 100 0.30
26 14,500 6300 | 120 030 |12000 3,100 | 120 030 | 5800 1,050 | 90 03 | 1,700 38 | 90 03 | 6800 2000 | 120 0.30
a8 12,000 8,150 | 14.0 040 | 8500 3,900 | 14.0 040 | 4350 1,350 | 10.5 04 | 1450 420 | 105 0.4 | 5400 2300 | 140 040
210 9,500 7,950 | 20.0 050 | 7,250 4,100 | 20.0 050 | 3,400 1,500 | 150 0.5 | 1,000 460 | 150 05 | 4850 2400 | 200  0.50
@12 8200 7,800 | 240 060 | 5900 4,250 | 240 0.60 | 2850 1,650 | 180 06 900 490 | 180 0.6 | 3,900 2,600 | 240  0.60
@16 6,200 6,800 | 320 0.80 | 4250 3950 | 320 080 | 2450 1,350 | 240 0.8 750 400 | 240 0.8 | 2800 2000 | 320 0.80
220 4850 6650 | 400 1.00 | 3,650 3,650 | 40.0 1.00 | 1,950 1,200 | 300 1.0 580 360 | 300 1.0 | 2650 1,700 | 40.0  1.00
;.‘-_‘-%l 7|_:.':_ Side Mi!ling = r'ﬂ‘i Side Mi!ling = r'ﬂ‘i !‘ﬂ‘i
+Ap: Axial Depth < 1.0D « Ap: Axial Depth < 1.0D 1.0D
Depthof Cut | . e : Radial Depth = % - Ae : Radial Depth = % .
o 7+S LAl 7ks S DAY HHojlAf 21E SHUAl2.
o HA 20| gl= 2F Y REF2 HIXE 21Y 2 K50 U5t UPADOWN 5t0] 43 SHYAIR
o & 20| FUSHA HAE|] QUELICE T2 |5t | ol 7H5oHH HIHE WAl 2 ZAEHIAIR.
¢« 7| BAZA2 AU 220|122 HIHSA THS B, 7HS 24, A T|A o [t 24 HE QY SLICH

ZUBILI|AQ| 2] ATS S5 2SI L H L 2B HYO| LT ) ATS L0015 £ 5 H|SI0]
2US0| A1 20| 22 SA7|H AL QUSILICH (@ 1 0[5F ALBA| 215 518 22| SymO|LHLZ)

OOfE2, BAIR, QUDAE FAUES 23510, U 2 H7HoiD 71BAl L} wajol FolsHAIL.

When entering the tool to the workpiece, enter the tool from outside to the workpiece.

If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

EE NN

The edge the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

Use a machine with low vibration and good rigidity (1 or less, the vibration tolerance management should be within 5m)
Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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5vCC Cutting Condition

* RPM : rev./min « Feed : mm/min

1282828 /33 a2 EEls8Ed L EEY AHQlAZ
11| élﬂ'l Structural steels / Carbon Steels /Gray cast irons Tool steels / Mold steels Titanium alloy steels Heat Resistance Alloys Stainless Steels
; SS/SC/FC SCM/HPM Ti6A SUS304/SUS316
Material
~30HRc 30 ~ 40HRc - - -
oA mm Ap AE Ap AE Ap AE Ap AE Ap AE
Outside RPM FEED Axial Radiall 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 Depth  Depth
a6 12,000 3,025 9.0 0.3 8,000 2,020 | 9.0 3.0 5180 525 6.00 1.80 | 1,890 186 6.00 1.20 | 5930 1,600 9.0 2.10
28 9,000 3,300 | 12.0 0.4 5900 2,300 | 12.0 4.0 3,800 670 8.00 2.40 | 1,430 186 8.00 1.60 | 4,480 1,820 | 12.0 2.80
210 7,200 4,290 | 15.0 0.5 5100 2,700 | 15.0 5.0 3,240 800 10.00 3.00 | 1,145 209 | 10.00 2.00 | 3,560 1,940 | 15.0 3.50
212 6,000 4,400 | 18.0 0.6 4,300 2,700 | 18.0 6.0 2,590 840 1200 3.60 945 230 | 12.00 240 | 2,970 2,000 | 18.0 4.20
214 8,300 4,150 | 21.0 0.7 3,840 2,700 | 21.0 7.0 2,300 790 14.00 4.20 820 220 | 14.00 2.80 | 2,540 1,780 | 21.0 4.90
216 4,500 3,850 | 24.0 0.8 3,250 2,700 | 24.0 8.0 1,900 735 16.00 4.80 715 210 | 16.00 3.20 | 2,240 1,520 | 24.0 5.60
218 3,950 3,850 | 27.0 0.9 2,860 2,560 | 27.0 9.0 1,750 700 18.00 5.40 630 195 | 18.00 3.60 | 2,010 1,350 | 27.0 6.30
220 3,480 3,850 | 30.0 1.0 2,500 2,430 | 30.0 10.0 | 1,620 670 | 20.00 6.00 570 185 | 20.00 4.00 | 1,800 1,220 | 30.0 7.00
. - 1.0D . - 0.5D 1.0D
Aol j|= Side Milling = Side Milling = — e
28T +Ap: Axial Depth < 1.0D «Ap: AxialDepth < 1.0D 1.0D
Depthof Cut | . e : Radial Depth = . + Ae * Radial Depth = 0 .

7+8 UL 7Hs B TIAA HHollAf 21 SHAI2.

A 20| gl 2 L RRY2 HIRE 2F U REZ0 B[S UP&DOWN 50 £ SHIAIR

' 209 AL{C ] Ae S 43 BHIAIL.

Y7| BAZ A2 YL 20|02 U IHSA| 715 S, 7HE S, A8 7ol w2t 24 HE 23 FLCL

i~ |

ZUETLT|H | 2|0 ATS S5 2SIILE H T HE SO PYE I ATS £t 01E £ H25H0 2YTHUAIR.
US0| A1 20| F2 SA7|A AL QUELICH (@ 1 0[5t AFEA| 21 518 #2| SumO[LHEA)

oSod™

Olo{EZ, ZAR, QYU D|AE SHUES 2H5HH, 2 2 ML 75 A2

LS LSO FOIFHYAILR.

When entering the tool to the workpiece, enter the tool from outside to the workpiece.
If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

Set ae figure considering Corner C figure of diameter.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (1 or less, the vibration tolerance management should be within 5um)

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

4SLE Cutting Condition

* RPM : rev./min « Feed : mm/min

g3z / ZesEg AHQIZ|AZ [ E|ENE EE2 CERER
oAy Alloy Steels / Pre-hardened Steels Stainless Steels / Titanium alloy steels Heat Resistance Alloys
Material NAK80 / KP4M 40~45HRC SUS304 / SUS316 / Ti6A
40 ~ 45HRc - -
A3 Ap Ae Ap Ae Ap Ae
&grtﬁggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
23 13,270 740 2.4 3.0 5,840 260 2.4 3.0 3,185 115 2.4 3.0
24 9,950 710 3.2 4.0 4,380 245 3.2 4.0 2,390 115 3.2 4.0
26 6,630 720 4.8 6.0 2,920 245 4.8 6.0 1,590 115 4.8 6.0
28 4,970 800 6.4 8.0 2,190 245 6.4 8.0 1,190 115 6.4 8.0
210 3,980 800 8.0 10.0 1,750 245 8.0 10.0 955 115 8.0 10.0
212 3,320 800 9.6 12.0 1,460 245 9.6 12.0 796 115 9.6 12.0
216 2,490 800 12.8 16.0 1,095 245 12.8 16.0 597 115 12.8 16.0
220 1,990 800 16.0 20.0 880 245 16.0 20.0 480 115 16.0 20.0
1.0D
Hy
Depth of Cut 0.8D
_

REZ Z0|7t 71 32, RPMIt FEEDS S HIER HEFAQ.
718 ZIYUA| 753 TARRY HOfA 2IE SHUAIL.

A 20| Y= 218 2 REF2 HIXE 21E 2 KA HIZSto]
UP & DOWN 5104 M4 1Al 2.

20| YT HAE|K AFLICE THES TS| I3l 7Hs3HH
HIYZ Yo 2 2Y SR

47| HMZ A2 AU £2|0|B2 M 7HSA| 715 B, kS 54,
A 7|\ 0fl et 2AHE oY SUCh

ZURILI|HQ| 2/ ATS S5 25 H 2 A 30|
LU I AUS 29 0|5 S5 HIHSI 2Y SHUAIR.
2R, EAR, QUDIAE FYUES 25, 23 Z AH75t
JHEA S Bt 2ot0l| 32| sHAIR

If the effective length is long, reduce the RPM and feed in the same proportion.
* When entering the tool to the workpiece, enter the tool from outside to the
workpiece.

If the diameter or effective length of your tool are not on the table, adjust it
compared similarity value on the table.

* The edge of the flute precisely grinded. If you want to measure the tool, and
to avoid damaging on the flutes, use non-contact measuring method.

Use this table for your reference. Adjust the parameters depending on your
machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red
heat on the material, adjust RPM and feed in the same proportion.

Air blow or mist coolants are recommended and note for chip emission, heat,
or ignition.
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1 7SUC Cutting Condition

* RPM : rev./min « Feed : mm/min

a2/ Ze2lsEd AHQIZ| A [ ElEls B3 L ERER
DAY Alloy Steels / Pre-hardened Steels Stainless Steels / Titanium alloy steels Heat Resistance Alloys
— NAK80 / KP4M 40~45HRC SUS304 / SUS316 / Ti6A
Material
40 ~ 45HRc - -
$ RPM  FEED 4 g RPM  FEED e = RPM  FEED A =
l%grtﬁgtgr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
26 4,070 925 6 6 4,070 550 3 6 1,430 200 1.2 6
28 3,080 838 8 8 3,080 488 4 8 1,100 163 1.6 8
210 2,420 663 10 10 2,420 438 5 10 880 163 2 10
212 2,090 663 12 12 2,090 375 6 12 726 138 2.4 12
216 1,540 488 16 16 1,540 350 8 16 550 100 3.2 16
220 1,210 438 20 20 1,210 325 10 20 440 75 4 20
D D D
ERES
Depth of Cut <1D (MAX. 12mm) <0.5D <0.2D
« REZZ07tZ E2, RPMIt FEED% UHEZ SFAL.
¢ 7+S ZULA 7HSTHIIALA oA 2IE SHUA2.
o M ZAO U= ZAE Y RRY2 HI =5t 214 3 R0 (35t UPADOWN 3t0] 23 SHAIR.
 WIFNZUS ADAAI02 UIRBN 3 B, 713 23, 48 7l et 22493 29 B

© ZUHIFI|AQ 2|t ATE LEE 2SI H B HE HYO| LY I ATS £S04 O EL S HIFSHH 2 SHdAIR.

=) —| = =
© QUE2, MR, QUNIAE FUES FUSIH, AS Z AL 7HSA| %“’E”'ﬂf Lof0f =9 ﬁkﬂklg
* If the effective length is long, reduce the RPM and feed in the same proportion.
* When entering the tool to the workpiece, enter the tool from outside to the workpiece.
* If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.
¢ Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

| 5&6TROE Cutting Condition + RPM: rev.Jmin» Feed : mmmin

a4/ Z2l6EE AH|QIYAZ / E|EHs &322 C ERER
Ay Alloy Steels / Pre-hardened Steels Stainless Steels / Titanium alloy steels Heat Resistance Alloys
il NAK80 / KP4M SUS304 / SUS316 / Ti6A
Material
40 ~ 45HRc = =
" RPM  FEED e ge RPM  FEED A 0 RPM  FEED A =
[%’%'etgr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
26 3,700 450 6 0.3 3,200 380 6 0.3 1,100 65 6 0.3
28 2,800 400 8 0.4 2,350 420 8 0.4 950 60 8 0.4
210 2,250 325 10 0.5 1,990 350 10 0.5 750 60 10 0.5
212 1,990 300 12 0.6 1,550 270 12 0.6 600 55 12 0.6
216 1,550 250 16 0.8 1,250 250 16 0.8 500 50 16 0.8
220 1,200 180 20 1 900 150 20 1 350 50 20 1
<0.05D
Y <1D
Depth of Cut
« §E4 Ho|7t 71 42, RPMI FEEDE S HIEE HEFAH 2.
o 713 AU 7t DA SOl 21 SHUAIR.
o HAM 20| gl 214 2 REF2 H|IXE 24 U K520 H|25t UPADOWN 51 A4 SHHAIR
o A7 HMMRAS L £20|B2 HIIZA| 7HS B4, 7% =4, A8 (Ao [[fﬂf?n: ﬁ% oY |—|Ef
o ZURIFI|AQ 2| AUS K5 ZISHAL '3=< 0| B 1) ATS £E0 0|5 S8 H|2[6H0 24 SHYAIR.

© OfoEZ, HAR, QU O|AE SHUES SUSHH, U2 H 11I71°h"_ 7+SAl ”a*%‘ﬂf“*si(ﬂl Fo|3HAR

* If the effective length is long, reduce the RPM and feed in the same proportion.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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ZGBE Cutting COndition * RPM : rev./min « Feed : mm/min

M Material £91 Graphite
H #a%3 A Ae
Rfdiaus Elfe%cg}ti\fl]e RPM FEED Axial FD)epth Radial Depth
R0.25 5 25,000 320 0.10 0.10
RO.5 10 21,850 380 0.20 0.20
” 20 19,665 342 0.18 0.18
” 30 18,682 325 0.15 0.15
R0.75 10 21,850 646 0.30 0.30
” 20 19,665 630 0.27 0.27
” 30 18,682 580 0.23 0.23
R1 15 19,950 760 0.40 0.40
” 20 17,955 684 0.36 0.36
” 30 16,160 616 0.32 0.32
” 40 13,736 523 0.26 0.26
” 50 10,988 419 0.21 0.21
R1.5 20 17,575 1,378 0.60 0.60
” 30 15,818 1,240 0.54 0.54
” 40 14,236 1,116 0.49 0.49
" 50 12,100 948 0.44 0.44
R2 20 15,200 1,995 0.80 0.80
” 35 13,680 1,796 0.72 0.72
” 45 12,312 1,616 0.61 0.61
R2.5 25 14,725 2,423 1.00 1.00
” 50 11,780 1,938 0.80 0.80
R3 25 14,250 2,803 1.20 1.20
R4 30 12,350 2,850 1.60 1.60
R5 = 10,925 2,898 2.00 2.00
R6 - 9,975 2,993 2.40 2.40
R8 - 7,600 2,375 3.20 3.20
R10 - 6,175 1,900 4.00 4.00
2y N
Depth of Cut 02D <
|_Ae | 02D
¢« REYO0| 2 FR0i|= 2lYet OIESEE 2(0420% O5t2 Z0IHAIR.
+ A Z7IB0| Sl SERE 22 AT U250l DOWN AFZHAIL,
+ A BMZAS 3T 430102 4 THEAI TS B, 78 23, 18 710l wet 22497 2% St
© SATIAA S22 20| YlE ER, USO| WA ZUR0| SUE 0t 0 ELEE Z2 HIER 20A A& St

In case of long effective length, reduce the RPM and feed by 20% or less.

If the effective length of your tool does not show above the table, use the shorten effevtive length of parameter and reduce the parameters
in the same proportion.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
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2TGB Cutting Condition 3TBD + RPM rev./min - Feed : mm/min

M Material £9 Graphite A Material £9 Graphite
o= o=z
3 REE  mnge  pm  FEmp | AP Ae Y Eee Andle  pev FEED AP Ae
adius Length 6 Axial Depth  Radial Depth Radius Length 0 Axial Depth  Radial Depth
RO.5 20 0°30 18,000 300 0.20 0.20 RO.5 20 0°30 18,900 360 0.20 0.20
” 30 0°30 17,100 285 0.18 0.18 ” 30 0°30 17,955 342 0.18 0.18
” 40 0°30 16,245 271 0.16 0.16 ” 40 0°30 17,057 325 0.16 0.16
” 25 1° 16,740 279 0.20 0.20 ” 25 1° 17,577 335 0.20 0.20
” 35 1° 15,903 265 0.18 0.18 ” 35 1° 16,698 318 0.18 0.18
” 50 1° 15,108 252 0.16 0.16 ” 50 1° 15,863 302 0.16 0.16
R0.75 30 0°30 17,000 320 0.30 0.30 R0.75 30 0°30 17,850 384 0.30 0.30
” 40 0°30 16,150 304 0.28 0.28 ” 40 0°30 16,958 365 0.28 0.28
” 50 0°30 15,343 289 0.26 0.26 ” 50 0°30 16,110 347 0.26 0.26
” 30 1° 15,300 288 0.30 0.30 ” 40 1° 16,065 346 0.30 0.30
” 50 1° 14,229 268 0.28 0.28 ” 50 1° 14,940 321 0.28 0.28
” 60 1° 13,233 249 0.26 0.26 ” 60 1° 13,895 299 0.26 0.26
R1 40 0°30 16,500 600 0.40 0.40 R1 40 0°30 17,325 720 0.40 0.40
” 50 0°30 14,850 540 0.36 0.36 ” 50 0°30 15,593 648 0.36 0.36
” 70 0°30 13,365 486 0.32 0.32 ” 60 0°30 14,702 559 0.32 0.32
” 60 1° 12,029 437 0.36 0.36 ” 50 1° 14,524 588 0.36 0.36
” 90 1° 10,224 372 0.32 0.32 ” 60 1° 12,630 525 0.32 0.32
R2 70 0°30 13,500 1,600 0.80 0.80 ” 70 1° 11,367 472 0.19 0.19
” 80 1° 12,825 1,520 0.76 0.76 R2 80 0°30 13,466 1,824 0.80 0.80
R3 100 0°30 11,000 2,200 1.20 1.20 ” 100 1° 12,120 1,642 0.76 0.76
” 100 1° 10,780 2,156 1.20 1.20
R5 83 0°30 9,600 2,250 2.00 2.00
R6 110 0°30 7,500 2,300 2.40 2.40
b o 0 o
Depth of Cut 02D ilk/ Depth of Cut 02D il/k/
_Ae | 020 _Ae | 0.0

QEZ0| 21 B0 349} 1S4 ES HL20% O/5H2 ZOHIAIR.
HAZARO| Y= REYS 22 HZT HIY510 DOWN AFZAAIL.

HAZAN) G A 22 20 0 2ot HI510] AL SHIAIR.

Ol 3 % Yol 3 2015 23 O U2 TEIND, e B 4301 23 S,

A7| HMZAS 20 A2(0|02 A TBA 7K B4, 7K 2, M8 710l mi2t 2244 2 L,
BAI|7A9t 7B 20| 20| B HQ, EO| LA ZHB0 SUSE 0|54 %eg HIS2 SO0N 48 BILICH

In case of long effective length, reduce the RPM and feed by 20% or less.

If the effective length of your tool does not show above the table, use the shorten effevtive length of parameter and reduce the parameters
in the same proportion.

If there is no parameter for the angle of your tool, refer to the previous angle, and adjust compare to it.

Adjust the value of the feed and Ap based on the effective length and taper angle, and adjust the milling condition.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
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2GEM/4GEM/6GEM Cutting Condition « RPM :rev.jmin « Feed : mm/min

2GEM 4GEM 6GEM
oA 59 i &9 [ = i
Material = Graphite = Graphite =H Graphite
o4 A
> p Ae Ap Ae Ap Ae
[%}rsmggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
21 36,000 700 1.00 0.10 - - - - - - - -
22 28,000 700 2.00 0.20 - - - - - - - -
23 18,000 800 3.00 0.30 18,000 1,600 3.00 0.30 - - - -
24 16,000 1,000 4.00 0.40 16,000 2,000 4.00 0.40 - - - -
25 15,000 1,200 5.00 0.50 15,000 2,400 5.00 0.50 - - - -
26 12,000 1,300 6.00 0.60 12,000 2,600 6.00 0.60 23,400 2,880 6.00 0.60
28 10,000 1,500 8.00 0.80 10,000 3,000 8.00 0.80 19,500 3,900 8.00 0.80
210 8,000 1,400 10.00 1.00 8,000 2,800 10.00 1.00 15,600 4,800 10.00 1.00
212 6,500 1,400 12.00 1.20 6,500 2,800 12.00 1.20 12,675 4,800 12.00 1.20
216 5,800 1,300 16.00 1.60 5,800 2,600 16.00 1.60 11,310 5,400 16.00 1.60
220 5,000 1,200 20.00 2.00 5,000 2,400 20.00 2.00 9,750 5,400 20.00 2.00
0.1D
e 1.0D
Depth of Cut

T2 Z0|7t 21 22, RPM2t FEEDE SY HIEE Z3 A4 2.

o 20| ZUSHA HAE|0] QAELICH T2 5t | sl 7HSoHH HIHE YA 2 2 SHUAIR.

A7) MAZAR BT £X0|B2 M IISA| 7HS Y, 718 =4, A8 7|A|of w2t 22y % $iLC

ZUBTLI|A S| 2|t ATS S5 20} 5L 2 HE SHY0| WYSIY ATS £ 29t 0| EL L5 HIRGHH 2 SHUAIR.

USO0| M1 20| F2 SA7|H At 2 ST (F10[3H AHBA| S 518 H2| SymO|LH LA.)

SHIIZA O HZE 24 JHLC.

If the effective length is long, reduce the RPM and feed in the same proportion.

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contac measuring method.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

For graphite milling, air blow method is recommended.

2DCR/4DCR Cutting Condition * RPM : rev./min » Feed : mm/min

2DCR 4DCR
A7 Material £9 Graphite £9 Graphite
A2 A Ae A he
[())igrtnsgeer RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth
20.2 40,000 100 0.06 0.06 - - - -
204 40,000 230 0.12 0.12 - - - -
20.5 40,000 300 0.15 0.15 - - - -
20.6 40,000 400 0.18 0.18 - - - -
20.8 40,000 630 0.24 0.24 - - - -
21 35,000 800 0.30 0.30 - - - -
a2 25,000 920 0.60 0.60 25,000 1,840 0.60 0.60
a3 16,500 920 0.90 0.90 16,500 1,840 0.90 0.90
24 15,000 1,300 1.20 1.20 15,000 2,600 1.2 1.2
a5 14,000 1,600 1.50 1.50 - - - -
26 11,000 1,700 1.80 1.80 11,000 3,390 1.8 1.8
28 = = = = 8,000 2,030 24 2.4
210 - - - - 6,500 1,700 3.0 3.0
212 - - - - 5,500 1,700 3.6 3.6
216 - - = = 5,500 1,500 4.8 4.8
0.3D
R 0.3D ZaEEY
Depth of Cut Inclined Cutting
FE20| 2 Z0l|= 3|40t 0| EE=E 2{TH20% O[SHE ZO0[HAIL. * If the effective length is long, reduce the RPM and feed in the same proportion.
2 MAA| LZ40| TR ECH 2 0| F PITCHE M2 sHIAI2. + For curved milling, set up the lower value of the pitch than the corner radius
I MAA| OFH A0l £ LHOf|A I =5 2|C 50%7HA] UP SiFMAI2. value of tool diameter.
B A 20 AR CHH| Ae ZES M SHIAIL. * For curved milling, raise up the feed up to 50% in stable milling condition.
A7) HALZAS 27 £3]0|D2 Al 7H2A| 742 84, * For groove milling, set up the Ae valge by considering of corner r.adius value.
Iz 474 QUL BH|CH + Use this table for your reference. Adjust the parameters depending on your

2 23, 38 7|70 et 227 2
5|

St SRE ALST} JFRA| S SH510] 20| B1AIA[S. machining geometry, machining purpose and CNC.

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

!
!
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2DBE/3DBE/4DBE Cutting Condition « RPM: rev.min » Feed : mm/min

2DBE 3DBE 4DBE
oA =] i &9 i = i
Matorial = Graphite =H Graphite =9 Graphite
e RRM  FEED AP A RPM  FEED A = RPM  FEED A -
Doig;ﬁ:sdtgr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
21 16,000 400 0.20 0.20 16,000 480 0.20 0.20 16,000 700 0.20 0.20
22 16,000 800 0.40 0.40 16,000 960 0.40 0.40 16,000 1,200 0.40 0.40
23 16,000 1,450 0.60 0.60 16,000 1,740 0.60 0.60 16,000 2,000 0.60 0.60
24 16,000 2,100 0.80 0.80 16,000 2,520 0.80 0.80 16,000 3,100 0.80 0.80
25 15,500 2,550 1.00 1.00 15,500 3,060 1.00 1.00 15,000 3,800 1.00 1.00
26 15,000 2,950 1.20 1.20 15,000 3,540 1.20 1.20 15,000 4,400 1.20 1.20
28 13,000 3,000 1.60 1.60 13,000 3,600 1.60 1.60 13,000 4,500 1.60 1.60
210 11,500 3,000 2.00 2.00 12,000 3,600 2.00 2.00 12,000 4,600 2.00 2.00
212 10,700 3,200 2.40 2.40 10,000 3,840 2.40 2.40 10,000 4,700 2.40 2.40
zdolaf N
2Ho Q
Depth of Cut 0.2 i_L/\./
| Ae | 0.2D

QEY0| 21 B0 B49} 1S ES HLH20% OI5H2 ZOHIAIR.,

A 22RO e AL 22 H2T B0 DOWN AFHZHAIR,

A7| AR 3T 2300102 A TFBA| 1Y, 7182, 187 |70] w2t 2242 2SI

BAI|A9t 7B 20| 20| g FP S0 BUT A| 2B SHA LS OISSES 22 HIB2 20H HBHLIL

If the effective length is long, reduce the RPM and feed maximum 20%.

If the effective length of your tool does not show above the table, use the shorten effevtive length of parameter and reduce the parameters
in the same proportion.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.

2DEM/3DEM/4&6DEM cutting Condition ST ——

2DEM 4DEM 6DEM
I AF = q = q = o
l\ﬂat-é?illal £9 Graphite £9 Graphite £9 Graphite
ol A
> p Ae Ap Ae Ap Ae
Doigrtrﬁ:sdtgr RPM FEED sl Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
20.2 40,000 100 0.3 0.02 - - - - - - - -
20.4 40,000 200 0.6 0.04 - - - - - - - -
20.6 40,000 350 0.9 0.06 - - - - - = - -
20.8 40,000 550 1.2 0.08 - - - - - - - -
21 40,000 700 1.5 0.10 - - - - - - - -
22 25,000 800 3.0 0.20 - - - - - - - -
23 16,500 800 4.5 0.30 16,500 1,600 4.5 0.3 - - - -
24 15,000 1,200 6.0 0.40 15,000 2,400 6.0 0.4 - - - -
25 14,000 1,400 7.5 0.50 14,000 2,800 7.5 0.5 - - - -
26 11,000 1,500 9.0 0.60 11,000 3,000 9.0 0.6 21,450 6,200 9 0.6
28 8,000 1,800 12.0 0.80 8,000 3,600 12.0 0.8 15,600 7,400 12 0.8
210 6,500 1,200 15.0 1.00 6,500 3,000 15.0 1.0 12,675 6,200 15 1.0
212 5,500 1,500 18.0 1.20 5,500 3,000 18.0 1.2 10,725 6,200 18 1.2
216 5,500 1,300 24.0 1.60 - - - - 10,725 5,300 24 1.6
0.1D
240laf
2HOS 1.5D
Depth of Cut

987 Z0]7}71 22, RPME FEEDS £ B|82 43 M.

' 20| U5t SAEI0| USLICH THAS Tiot| Sioh K551 IHE WA 2 AL,

¢ 7| MMZS $0 40102 4 IBAI TS 8, 7B 2, Mg 710l et 2747 28 ict

Z2E}7]710] 30 ALS 452 Z05p7LE 6 U HY HAO| SYHTY ATIS A9 01S SEE HIZ5H0! 27 SIS,
+ 2150 21 20| B2 ZA7|7) At 2% BCH (@015 AHBA| U5 518 B2 SumOluf 2Z)

£617K3A 00|28 23 BiIck

If the effective length is long, reduce the RPM and feed in the same proportion.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).

* For graphite milling, air blow method is recommended.
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| 2CPB Cutting Condition

+ RPM : rev./min « Feed : mm/min

DAY Material CFRP GFRP
H}Z:
Rfdis RPM FEED Axiaﬁ\ IFD)epth Radiglejepth RPM FEED Axiaﬁ\ IFD)epth Radiglei)epth
R0.25 28,000 273 0.05 0.05 13,720 112 0.05 0.05
R0O.3 25,760 315 0.06 0.06 12,622 129 0.06 0.06
R0.4 18,816 399 0.08 0.08 9,220 164 0.08 0.08
RO.5 17,920 420 0.1 0.1 8,781 172 0.1 0.1
R1 17,920 840 0.2 0.2 8,781 344 0.2 0.2
R2 17,920 2,205 0.4 0.4 8,781 904 0.4 0.4
R3 16,800 3,098 0.6 0.6 8,232 1,270 0.6 0.6
R4 14,560 3,150 0.8 0.8 7,134 1,292 0.8 0.8
R5 12,880 3,360 1 1 6,311 1,378 1 1
R6 11,200 3,308 1.2 1.2 5,488 1,356 1.2 1.2
Y 0.2D S‘:_L/k/
Depth of Cut |
‘.&,‘ 0.2D
« RE% Z0J7t 71 42, RPMZI FEEDE S HIEE Y3 2T 20% OI5tZ Z0|HUAIR.
o REZ M2 22 2Z0| HI25HH 3/M42t 0S4 S DOWN AlZ{FHAIR.
o M7 HMZAR N $20|E2 H IR 7S, 71554, 87| Alof w2t 24 E QURILICE

dl

BA719 71820 Z40) G F, HSO0| WHE A ZARO| SIS0 OISSEE 22 HIBE BOIN AGBLICE

If the effective length is long, reduce the RPM and feed in the same proportion.

If the effective length of your tool does not show above the table, use the shorten effevtive length of parameter and reduce the parameters
in the same proportion.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.

8 ~12cpE Cutting Condition + RPM :rev./min « Feed : mm/min

OAA Material CFRP GFRP
FIE: A
> p Ae Ap Ae
I%grtnsggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
26 8,400 840 6 2.1 4116 378 6 2.1
28 6,200 860 8 2.8 3038 387 8 2.8
210 5,100 780 10 3.5 2499 351 10 3.5
212 4,150 750 12 4.2 2034 338 12 4.2
0.35D
k] 1.0D
Depth of Cut

FEY 20|17t 21 42, RPM1t FEEDE S HIEZ Y3 2(0 20% 0[5t2 20| HAIR.

e 20| YT5IA HAE|0f AFLICH THES T5H7| QI3 7HS31TH HIYE WAL R 2Y THUAIR.

47| 222 8L 7IR0I0 & 71 S7HAl 22 2180 H2510] 2|M4et 0SS EE UP AIARHAIR.

H7| ZAZU2 YT 20|22 U715 7S BY, 718 S, A 7|A|of w2t 2AHE 28 SLCL

ZURTLI|H Q| 2] AUS S5 2SI T HE 0| LYT I ATS £204 0|5 S5 H|ZSIH 2YTHUAIR.
OoER, BAR, QU D|AE SYUES 2HOHH, 23 2 H7{otL 71SAI 2B} L0 2| 5HAL

In case of long effective length, reduce the RPM and feed by 20% or less.

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
Above the value of the table is based on 8 flutes. If you use more than 8 flutes of endmiill, raise up the RPM and Feed in a same proportion
compared to the same diameter.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I BCPR R-TAC L'oating « RPM : rev./min « Feed : mm/min

DA Material CFRP
ol A
> p Ae
Doig,t.ﬁggr RPM FEED Axial Depth Radial Depth
26 8,000 600 6 2.4
28 6,000 600 8 3.2
210 4,800 540 10 4.0
212 4,000 540 12 4.8
I 4EEEPR DIA Coating * RPM : rev./min  Feed : mm/min
4CPR 6CPR
T[A3 Material CFRP GFRP CFRP GFRP
94 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
26 7,900 1,100 6 2.4 4,200 430 6 24 ]10,500 1,950 1.8 0.12 | 5300 740 1.8 0.12
28 5,960 1,600 8 3.2 3,200 590 8 3.2 7,970 2,950 2.4 0.16 | 3,900 950 2.4 0.16
210 4,750 1,500 10 4.0 2,550 560 10 4.0 6,350 2,930 3 0.20 | 3,120 850 3 0.20
212 3,950 2,060 12 4.8 2,120 725 12 4.8 5,300 3,900 3.6 0.24 | 2,600 1,050 3.6 0.24
0.4D 0.02D
1 1.0D 0.3D
Depth of Cut

« RE4 20|17t 7| A<, RPMt FEEDE &Y HIEE F3 Z|0i 20% O[5t2 Z0|HA|2.

g 20| HUSHH| UALEI0f UBLICE THEE Tiat| SIo THS3HR! HIRE A0 R 23 SHYAIS.

A7 AR 3T 4200|022 4 TFBA| 713 B4, 712 2, HE 7|7 w2 224 2 LIk

ZABILIIAO| 20 ATS SEE 2T B U K SN0 SATI) ATS AT} 0] S8 H510] ZHFHIAIR.

© 2R, BAR, 2 0|AE ZUES 26, U3 M5 7154 LSt Ealof 2| 5HHAIR

In case of long effective length, reduce the RPM and feed by 20% or less.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

I 5 ~16CPD Cutting Condition + RPM:rev./min « Feed : mm/min

OA Material CFRP GFRP
o3 A
: p Ae Ap Ae
I%grtrﬁggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
24 15,900 1,400 8 1.4 15,900 1,400 8 1.4
25 13,000 1,900 10 1.8 13,000 1,900 10 1.8
26 10,600 2,200 12 2.1 10,600 2,200 12 2.1
28 7,950 2,600 16 2.8 7,950 2,600 16 2.8
210 6300 3050 20 3.5 6300 3050 20 3.5
212 5300 3300 24 4.2 5300 3300 24 4.2
0.35D
2y 2.0D
Depth of Cut

« REZ 207t 7 2, RPMI FEEDE S HIEZ 3 2|0 20% 0[5tZ £0|HAIR.
& 20| YLSIA| AAE|0] ASLICH THES T5H7| 203l 7H551H HIYE WAL R 2Y THUAIR.
H7| 222 8L 7|Z0|H & £7H S7HA 22 2 Z0l| H|251K S|H0t OISEES UP AIAHFTHAR.

T

© 47| HAZAS 3T 43002 4 TKBA 7K $Y, 718 2, M8 JIA0l w2t 224 2% S

T

ZABILI|A S| 2 AHS £2E 2A517{LEH B A Y0 BB ATS S0 0| EHEE HIZSIH 2YSHIA L.

— ==

© ofjojE2, HAR, QUDNAE FHES ZASIH, US 2 7SI 715A] Lt 2alof 2 SHHAIR

* In case of long effective length, reduce the RPM and feed by 20% or less.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

* Above the value of the table is based on 8 flutes. If you use more than 8 flutes of endmill, raise up the RPM and Feed in a same proportion
compared to the same diameter.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| 2DDCA Cutting Condition

+ RPM : rev./min « Feed : mm/min

A Material CFRP
93
Qutside RPM FEED v/C Fz
Diameter
22 15,900 960 100 ~ 150 0.03 ~0.07
225 12,700 760 ” ”
23 10,600 630 @ Z
24 7,960 480 ” ”
25 6,370 380 ” ”
26 5,300 320 ” ”
28 3,980 240 ” ”
29 3,540 210 ” ”
210 3,180 190 ” @
211 2,890 175 ” ”
212 2,650 160 ” ”

4712242V/C100, Fz0.03 7|Z0|H, *'7F'-*|7|:'-%11,11%7I71I01If[fﬂf AHZ YL
ZUBTLI|AQ| 2{f AUSEEE 2 A| AUSLE0 0SS S HIFSH0 2YSHHAR.
olo{E=2, HAR, QUD|AE ZHUE %—?—?ﬂﬁfﬂ#, US ZHoI L THSAl LBt L3tof| FOISHHAIR.

Above the parameters are based on V/C 100 with Fz 0.03. Actual machining can be changed depending on your machining purpose and
condition of your machine.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

3SUE Cutting Condition « RPM : rew./min « Feed : mimmin

A AHQIZAZ [ ElERE B2 aZzEZ g3z

Material Stainless Steel / Titanium alloy steels STAVAX / SKD11 Heat Resistance Alloys

SUS304 / SUS316 / Ti6A
4E Hardness 45 ~ 55HRc
|2 A
: p Ae Ap Ae Ap Ae

[glajrtﬁ'edteer RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
20.8 6,400 80 1.2 0.16 7,800 210 0.8 0.04 2,000 20 0.8 0.04
21 5,600 90 1.5 0.20 7,000 210 1.0 0.05 1,700 30 1.0 0.05
22 4,800 100 3.0 0.40 5,800 238 1.5 0.08 1,400 40 1.5 0.08
23 4,000 120 4.5 0.60 4,400 315 2.5 0.13 1,400 50 2.5 0.13
24 3,300 180 6.0 0.80 3,600 490 3.0 0.15 1,200 70 3.0 0.15
25 2,700 220 7.5 1.00 3,000 630 4.0 0.20 1,000 90 4.0 0.20
26 2,400 230 9.0 1.20 2,800 630 5.0 0.25 900 90 5.0 0.25
28 1,800 250 12.0 1.50 2,000 700 7.0 0.35 720 80 7.0 0.35
210 1,400 250 14.0 1.80 1,800 770 9.0 0.45 600 80 9.0 0.45
212 1,200 200 17.0 2.00 1,400 630 10.0 0.50 500 70 10.0 0.50
216 900 150 23.0 2.50 1,100 420 15.0 0.75 360 60 15.0 0.75

S\ S <0.05D b
Uy AP
Depth of Cut <1.5D 7 <1D <0.05D
AP £0.5D (D£218) Z
AP £0.3D (D>218)

8% 20|77 A9, RPMI} FEEDS £% b|22 S2ZH2.

A 2200 G 1 U QEYS HIXE 32 U KAV HIZ5H0] UP&DOWN 3101 4% SHIAIS.

i 20| YUsP HAEIO] USLICL TAS TU5H| 9IoH 7551 BIYS WAIOR 2 SHIAIR.

A7) BAZAS HT 4200|102 4 TKBAI IS 4, 73 23, HE 7|70 w2t 224 2 iic,

ST S| 0| SIS AES ZT0071L ¥ 2 42 0| SUT T AUE 29 016 SER LRAGHO! 2Y SIS,
20| 41 Z40| 2 B27|H A 2 BILICH (21015} ALBA| 1S 518 2] SimolLf 22.)

OlofER, HALR, QU DAE FHES —%Eﬁfﬂq,%l%’éﬂlﬂﬁfﬂﬂ%klh‘a*%'ﬂt“*sz}ml 2o/ 3HNe

If the effective length is long, reduce the RPM and feed in the same proportion.

If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

Use a machine with low vibration and good rigidity (@1 or less, the vibration tolerance management should be within 5m).

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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3SURB Cutting Condition

« RPM : rev./min « Feed : mm/min

e 237|287 Agjol|AZ 2757
M a?eri ol Tool steels / Mold steels Stainless Steel Hardened steels
SCM / HPM SUS304 / SUS316 STAVAX / SKD11
4E Hardness 30 ~ 40HRc 45 ~ 55HRc
e RPM  FEED Ap he RPM  FEED Ap he RPM  FEED Ap he
%g&?&sr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
RO.5 42000 500 0.10 0.30 25000 220 0.10 0.30 9000 130 0.050 0.10
R0.75 38000 520 0.15 0.45 17000 250 0.15 0.45 7600 185 0.075 0.15
R1 24000 550 0.20 0.60 12700 300 0.20 0.60 6400 225 0.100 0.20
R1.5 16000 600 0.30 0.90 8500 310 0.30 0.90 5460 272 0.150 0.30
R2 12000 530 0.40 1.20 6400 290 0.40 1.20 4160 208 0.200 0.40
R3 8000 350 0.60 1.80 4200 240 0.60 1.80 2730 168 0.300 0.60
R4 5900 270 0.80 2.40 3190 240 0.80 2.40 2080 152 0.400 0.80
R5 4700 200 1.00 3.00 2550 230 1.00 3.00 1690 144 0.500 1.00
R6 4000 180 1.20 3.60 2100 230 1.20 3.60 1430 100 0.600 1.20
zolat N N
2Ho 0.1D Q_LA/ 0.05D Q_k./\./
Depth of Cut i =
|-Ae | 03D |-Ae | 01D
4SUB Cutting Condition « RPM: rev. min - Feed : mrm/min
A 312 /3382 LA 1ZEZ
Material Tool steels / Mold steels Stainless Steel Hardened steels
SCM /HPM SUS304 / SUS316 STAVAX / SKD11
ZAE Hardness 30 ~ 40HRc 45 ~ 55HRc
o RPM  FEED A S RPM  FEED P Ae M FEED AP he
gg&?uesr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
R1.5 13,860 707 0.3 0.9 9,600 387 0.3 0.9 5040 376 0.15 0.3
R2 10,560 619 0.4 1.2 7,200 354 0.4 1.2 3840 287 0.2 0.4
R2.5 8,382 575 0.5 1.5 5,760 309 0.5 1.5 3000 276 0.25 0.5
R3 6,996 464 0.6 1.8 4,800 287 0.6 1.8 2520 232 0.3 0.6
R4 5,280 420 0.8 2.4 3,600 287 0.8 2.4 1920 210 0.4 0.8
R5 4,224 398 1.0 3.0 2,880 276 1.0 3.0 1560 199 0.5 1.0
R6 3,498 398 1.2 3.6 2,400 276 1.2 3.6 1320 166 0.6 1.2
Zolak N N
HElE 020 & 0.08D &
Depth of Cut < al
|-Ae | 0.5D |-Ae | 02D

« REZ 20717 42, RPMI FEEDE S HIZZ HRFM 2.

- A 70| gl 1Y

+ HRCS5 0 DE=Z 75| 22 213 Z2 HIZ2 20% DOWN 3iFHA| 2.

© 47| HAZAS 2T 430[02 4 TKBA 7K §Y, 715 24, 28 70 urzt 22
+ A 7]7]o| 3 47t Ol 817 420t 0|54 22 B2 Z0IM

© U HHES Sf5i0l o0 2 B2 D|AE BRE NG

HXS o
2E51 42

2 =3 5H

= S L

* If the effective length is long, reduce the RPM and feed in the same proportion.
* If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

U REZ2 HIxSH 2E L REZH B2 UPADOWN 310] 4 5HiA|2.

Z QuraHL|C),

cfod
S

il
gLt

* When milling workpiece, HRC over 55 hardened steel , reduce 20% of the RPM and feed compared to the same diameter.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, reduce the RPM and feed in the same proportion.

* Air blow or oil mist is recommended for smooth chip emission.
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4SURE Cutting Condition

* RPM : rev./min « Feed : mm/min

32/ Z25E AH[QIAZ [ ElENE B2 R EEER
DAY Alloy Steels / Pre-hardened Steels Stainless Steel / Titanium alloy steels Heat Resistance Alloys
Material NAK80 / KP4M SUS304 / SUS316 / Ti6A
40 ~ 45HRc
A3 Ap Ae Ap Ae Ap Ae
Doigrtriiedtgr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
21 18000 750 1 1 18000 232 0.5 1 6000 80 0.2 1
22 11740 820 2 2 10920 232 1 2 4990 112 0.4 2
23 8390 900 3 3 8270 352 1.5 3 4370 160 0.6 3
24 6150 800 4 4 6240 400 2 4 3330 184 0.8 4
25 5370 750 5 5 4990 416 2.5 5 2600 208 1 5
26 4480 600 6 6 4130 416 3 6 2180 208 1.2 6
28 3350 580 8 8 3120 392 4 8 1660 208 1.6 8
210 2680 560 10 10 2500 320 5 10 1350 176 2 10
212 2240 530 12 12 2100 320 6 12 1140 144 24 12
216 1680 500 16 16 1560 232 8 16 830 112 3.2 16
220 1340 500 20 20 1250 208 10 20 620 80 4 20
D D D
Depth of Cut <1D (MAX. 12mm) <0.5D <0.2D
8% 207t 71 42, RPMIt FEEDE SY HIEE YZIFA L.
A 2710] g 12 U SAAL Hl2% 217 Y KA B30l UPKDOWN 5101 47 SHIAI2,
o 20| ZUSHA HAE|O QUAELICH TS 5t | lsh 7HSoHH HIME YA 2 2 FHUAIR.
H7| ZAZA2 0 £2(0|B 2 HIIBA 7+ BY, 715 24, A8 7| A0l W2t 2AHE Y it
ZABTLI|A S| 2|t} ATS S5 ZASHLEH 3 A HA0| LS I ATS £291 015 £5 HIF[SH 24 SHAAL.
250 31 240 22 3%

0
i
0

471H AE 2 ELITH (F10[5t ALA| 21 518 22| SimO|LH 22.)

=
OoER, BAR, QUD|AE SUES 2O, 23 2 Aot 71SAI 2B L0 2| 5HAL

If the effective length is long, reduce the RPM and feed in the same proportion.
If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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4SUE/4SUC/45UV Cutting Condition + RPM rev. /min « Feed : mm/min

E34 Slotting

32/ =25 AB[QIAZ [ E|EHE BEE Hasaz
oAy Alloy Steels | Pre-hardened Steels Stainless Steel / Titanium alloy steels Heat Resistance Alloys
Material NAK80 / KP4M SUS304 /SUS316 / Ti6A
40 ~ 45HRc
A3 Ap Ae Ap Ae Ap Ae
[%ggiedtgr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
22 10,000 400 2 2 9,600 310 1 2 3,200 80 0.4 2
23 6,900 410 3 3 7,400 380 1.5 3 2,700 110 0.6 3
a4 5,600 490 4 4 5,600 400 2 4 2,000 120 0.8 4
a5 4,500 630 5 5 4,500 410 2.5 5 1,600 130 1 5
26 3,700 740 6 6 3,700 440 3 6 1,300 160 1.2 6
a7 3,200 700 7 7 3,200 410 35 7 1,100 140 1.4 7
28 2,800 670 8 8 2,800 390 4 8 1,000 130 1.6 8
29 2,500 600 9 9 2,500 350 4.5 9 900 130 1.8 9
210 2,200 530 10 10 2,200 350 5 10 800 130 2 10
211 2,000 530 1 1 2,000 320 5.5 1 720 120 2.2 1
212 1,900 530 12 12 1,900 300 6 12 660 110 2.4 12
216 1,400 390 16 16 1,400 280 8 16 500 80 3.2 16
220 1,100 350 20 20 1,100 260 10 20 400 60 4 20
D D D
Depth of Cut <1D (MAX. 12mm) <0.5D <0.2D
2 _ _
£HHY  Side Cutting
#3%/ Z2lsEY ABIOIZAZ [ ElEtS BEY WeEaz
oAy Alloy Steels / Pre-hardened Steels Stainless Steel / Titanium alloy steels Heat Resistance Alloys
Material NAK80 / KP4M SUS304 /SUS316 / Ti6A
40 ~ 45HRc
A3 Ap Ae Ap Ae Ap Ae
l%gﬁigtgr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
22 21,000 825 3 0.4 14,000 420 3 0.2 4,800 130 3 0.1
a3 15,000 938 4.5 0.6 10,600 638 4.5 0.3 4,200 200 4.5 0.15
a4 11,000 1,050 6 0.8 8,000 720 6 0.4 3,200 220 6 0.2
25 9,600 1,425 7.5 1 6,400 750 7.5 0.5 2,500 250 7.5 0.25
26 8,000 1,650 9 1.2 5,300 750 9 0.6 2,100 250 9 0.3
a7 6,800 1,425 10.5 1.4 4,500 750 10.5 0.7 1,800 260 10.5 0.35
28 6,000 1,200 12 1.6 4,000 720 12 0.8 1,600 260 12 0.4
29 5300 1,110 13.5 1.8 3,500 630 13.5 0.9 1,400 220 13.5 0.45
210 4,800 1,080 15 2 3,200 578 15 1 1,300 210 15 0.5
211 4,400 1,013 16.5 2.2 2,900 570 16.5 1.1 1,200 190 16.5 0.55
212 4,000 938 18 2.4 2,700 570 18 1.2 1,100 180 18 0.6
216 3,000 855 24 3.2 2,000 420 24 1.6 800 130 24 0.8
220 2,400 645 30 4 1,600 383 30 2 600 100 30 1
—+— =0.2D <0.1D <0.05D
Bk <1.5D <1.5D <1.5D
Depth of Cut - - -

+ REF Z07t71 B2, RV FEEDE S HI82 YHZAIR.
« 7hE YA 7HSTHIIA ol AR SHIALL.

« HAZ70| 9 HA Y SEHS HIASH 2A U SEH HI510 UPEDOWN 510 4% SHIAIL.

« & 20| YU HALEIO] ULLICE THES T3} U3 7HSSH HIKE WA0 2 23 SHIAIQ.

¢ AT BMZZAR M1 30|02 M IHBA| 7HE B4, 7HE B3, 48 7|A 0 w2t 27 23 #Lc

+ ZATIFI|A Z) ABE AE2 ZISILEH Y HE HY0| YHS 1) ATE 220t 0jS £2E HSI0] 2 SHIAIR.
. ofojes2, 24rg, 9% DIAE SEES 2asin), A8 2 APISIIHEA| B a0l FOHINL

* If the effective length is long, reduce the RPM and feed in the same proportion.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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4SUCR Cutting Condition * RPM : rev./min « Feed : mm/min

g§32/Z2sE AH[QIAZ [ E|ENs B2 lgsaz
mAY Alloy Steels / Pre-hardened Steels Stainless Steel / Titanium alloy steels Heat Resistance Alloys
Material NAK80 / KP4M SUS304 / SUS316 / Ti6A
40 ~ 45HRc

o3 A Ae A Ae A Ae

é%grt;iedtgr RPM FEED Axial Bepth Radial Depth RPM FEED Axial Bepth Radial Depth RPM FEED Axial gepth Radial Depth
21 13,210 357 0.3 0.5 10,836 339 0.3 0.5 5,820 78 0.1 0.3
22 11,270 518 0.6 1.0 9,391 339 0.6 1.0 4,840 109 0.2 0.6
23 8,054 588 0.9 1.5 7,112 515 0.9 1.5 4,239 155 0.3 0.9
24 5,904 657 1.2 2.0 5,366 585 1.2 2.0 3,230 178 0.4 1.2
25 5,155 887 1.5 2.5 4,291 608 1.5 2.5 2,522 202 0.5 1.5
26 4,301 1037 1.8 3.0 3,552 608 1.8 3.0 2,115 202 0.6 1.8
28 3,216 749 2.4 4.0 2,683 573 24 4.0 1,610 202 0.8 24
210 2,573 657 3.0 5.0 2,150 468 3.0 5.0 1,310 171 1.0 3.0
212 2,150 576 3.6 6.0 1,806 468 3.6 6.0 1,106 140 1.2 3.6
216 1,613 541 4.8 8.0 1,342 339 4.8 8.0 805 109 1.6 4.8
220 1,286 404 6.0 10.0 1,075 304 6.0 10.0 601 78 2.0 6.0

0.5D 0.5D 0.3D
oy
Depth of Cut 0.3D 0.3D 0.1D

8% 2017171 49, RPMTHFEEDE 52 8|22 H3ZH2.
YAt 2200] g 37 U REYS HI23 3 Y S0 HI23H0 UP&DOWN 5101 4% SHIAIL.

' 70| AR ThtIAe 2B 4 SIS,

A7| SRS 2 43052 AIKBAI 713 84, 718 B4, H8 7|70 w2t 22447 Q3 B,

Z2BIL 70| ) ATDS SE8 ZUSALL B L X HYO| BY 1) ABS A0} 01SAES HIZEH0] 2 SHIAI.
AS0| 1 ZH0| 22 TRV A 2% BLICH (@10/5 ABAI 25 518 212 SynolLf L2.)

00|12, BAR, QU IIAE FHES HFM, US 2 A7ARHL 73| LT} 230 20| SN2

If the effective length is long, reduce the RPM and feed in the same proportion.

If the diameter or effective length of your tool are not on the table, adjust it compared similarity value on the table.

Consider the corner radius value when you set up the Ae value.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5um).

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

4Lsuc CUtting Condition * RPM :rev./min « Feed : mm/min

§27/ =2l5ER AH[QIAZ [ ElENS B2 R EEER
A Alloy Steels / Pre-hardened Steels Stainless Steel / Titanium alloy steels Heat Resistance Alloys
M a?eri H NAK80 / KP4M SUS304 / SUS316 / Ti6A
40 ~ 45HRc

A3 Ap Ae Ap Ae Ap Ae

Ig)igrtrﬁgjtgr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
21 14,300 380 0.5 1 9,600 310 0.5 1 4,770 80 0.2 1
22 8,500 400 1.0 2 9,600 310 1.0 2 3,000 100 0.4 2
23 6,900 410 1.5 3 7,400 380 1.5 3 2,700 110 0.6 3
a4 5,600 490 2.0 4 5,600 400 2.0 4 2,000 120 0.8 4
a5 4,500 630 2.5 5 4,500 410 2.5 5 1,600 130 1.0 5
26 3,700 740 3.0 6 3,700 440 3.0 6 1,300 160 1.2 6
a7 3,200 700 3.5 7 3,200 410 3.5 7 1,100 140 1.4 7
28 2,800 670 4.0 8 2,800 390 4.0 8 1,000 130 1.6 8
210 2,200 530 5.0 10 2,200 350 5.0 10 800 130 2.0 10
211 2,000 530 5.5 1" 2,000 320 5.5 1 720 120 2.2 "
212 1,900 530 6.0 12 1,900 300 6.0 12 660 110 2.4 12
216 1,400 390 8.0 16 1,400 280 8.0 16 500 80 3.2 16
220 1,100 350 10.0 20 1,100 260 10.0 20 400 60 4.0 20

D D D
;g(g%p I I e
Depth of Cut <1D (MAX. 12mm) <0.5D <0.2D
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3&4&55UR Cuttlng Condition « RPM : rev./min « Feed : mm/min

AH|QIHAZ/ EIEHRS
AR Stainless Steels / Titanium Alloy Steels
Material
SUS304 / SUS 316 / Ti6A
93 A Ae
Iéjig%iedtgr RPM FEED Axial [’:epth Radial Depth
23 5,000 380 0.9 3
a4 4,800 350 1.2 4
a5 4,700 350 1.5 5
26 4,400 340 1.5 6
a7 3,800 340 1.75 7
28 3,300 340 2 8
29 3,000 340 2.25 9
210 2,700 330 2.5 10
212 2,200 330 1.8 12
214 2,000 310 2.1 14
216 1,750 300 2.4 16
220 1,300 210 2 20
23~5=0.3xD
2ay s . ©6~10=0.25xD
Depth of Cut A A 512-16=0.15xD
I @18~20=0.1xD
o 7HS ZIUAI 7HS S DAL HHoflAM 21 SHYAIR.
o 50| 2 0= 2|40t 0| EEEE 2(TH30% O[5t £0|HAIL.
© AT MRS M 4X(0102 A TKBA 713 84, 718 23, MG T 2t 2AHZ 2 S,

[=]
© BRI IFB 2O 40| Gl PP UE0| HTA ZA0| B SE9 I SHES L2 HIE2 Z0IK HE FLIC
© TRt 7KE R 2t A BUES A SHINIS.

© 2HQEA, WBEEE SO HTTISA +84 HEARIH Y 2UHALICL

+ When entering the tool to the workpiece, enter the tool from outside to the workpiece.

+ If the effective length is long, reduce the RPM and feed maximum 30%.

+ Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

+ If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
+ In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.

+ Depending on the workpiece and shape, use adequate coolant.

+ For parting off stainless or hear resistant alloy, using water-soluble oil is the most effective way.

ZCDB Cutting Condition « RPM : rev./min « Feed : mm/min

A Material 82 CopperAlloys C1100
<qce o
11 as15 a>15
Corner Ap Ae Ap Ae
Radius RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
RO.5 40,000 5,200 0.06 0.1 40,000 3,200 0.06 0.1
R0.75 40,000 6,240 0.09 0.15 40,000 4,000 0.09 0.15
R1 40,000 6,240 0.1 0.2 39,000 4,700 0.1 0.2
R1.5 40,000 7,800 0.12 0.3 30,000 4,500 0.12 0.3
R2 40,000 7,800 0.13 0.4 27,000 4,300 0.13 0.4
R2.5 32,000 7,150 0.15 0.5 20,000 3,600 0.15 0.5
R3 25,000 5,850 0.2 0.6 16,000 2,900 0.2 0.6
R4 21,000 5,460 0.25 0.8 13,000 2,600 0.25 0.8
R5 16,000 4,160 0.3 1 10,000 2,000 0.3 1
R6 13,000 3,380 0.5 1.2 8,000 1,700 0.5 1.2
R8 9,000 2,340 0.5 1.6 6,000 1,300 0.5 1.6
Ae
Depth of Cut o
o o 7HSHO| ZAZULICE
« RE% 407t 21 42, RPMIt FEEDE S HIEZ H3HFH Q.

o HES RS AIGIH £8Y HARA| ALES FHRLICE

« HEI|HQ ULt RES H20 = UL E OSEEE Z2 HIER 201 A& |LCh

+ a value represents a slope of workpiece.

+ If the effective length is long, reduce the RPM and feed in the same proportion.

+ Using Water-soluble oil is recommended for smooth chip emission.

+ If the parameters exceed the maximum RPM and feed of your machine, reduce the RPM and feed in the same proportion.
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2C0R/3COR cutting

Condition

E34 Slotting

2o

w4

* RPM : rev./min « Feed : mm/min

Side Cutting

DM Materid &/ Z82C1100 Copper / Copper Alloys &/ E82C1100 Copper / Copper Alloys
A8 wE Rt A A A A
é?gﬁ,s'gtgr %g&’l‘fsr Eﬂ%gtiﬁe RPM FEED Axial I’))epth Radial%epth RPM FEED Axial I’D)epth Radial%epth
21 RO.1, RO.2 3 45,000 2,500 0.036 1 45,000 4,500 0.036 0.2
” ” 6 40,000 2,000 0.03 1 40,000 3,000 0.03 0.2
” ” 10 35,000 1,600 0.025 1 35,000 2,000 0.025 0.2
21.5 | R0O.1,R0.2 5 23,000 1,800 0.08 1.5 50,000 6,000 0.08 0.3
” ” 8 26,000 1,600 0.06 1.5 45,000 5,500 0.06 0.3
” ” 12 30,000 1,500 0.05 1.5 40,000 4,500 0.04 0.3
@2 | RO.1,R0.2 6 35,000 1,800 0.14 2 45,000 5,000 0.12 0.8
” ” 10 30,000 1,600 0.12 2 40,000 4,700 0.1 0.6
” ” 14 30,000 1,200 0.08 2 30,000 3,800 0.06 0.4
@23 | R0.2,R0.3| 10 30,000 2,200 0.14 3 40,000 6,500 0.12 1
” ” 16 20,000 2,000 0.12 3 35,000 6,000 0.1 0.6
” ” 20 20,000 2,000 0.12 3 35,000 6,000 0.1 0.6
” RO.5 10 20,000 2,600 0.14 3 38,000 10,000 0.12 0.8
” ” 16 20,000 2,200 0.12 3 35,000 8,000 0.1 0.6
” ” 20 20,000 2,200 0.12 3 35,000 8,000 0.1 0.6
24 |R0.2,R0.3| 12 20,000 2,600 0.5 4 40,000 8,000 0.18 0.12
” ” 16 15,000 2,400 0.3 4 32,000 5,000 0.16 0.1
” ” 20 15,000 2,000 0.25 4 32,000 5,000 0.15 0.8
” RO.5 12 20,000 2,400 0.5 4 35,000 10,000 0.3 0.1
” ” 16 15,000 2,200 0.25 4 32,000 7,000 0.15 0.8
” ” 20 15,000 2,200 0.25 4 32,000 7,000 0.15 0.8
26 |R0.3,R0.5| 20 10,000 1,400 0.6 6 20,000 5,200 0.25 1.2
” ” 30 10,000 1,200 0.4 6 20,000 5,000 0.25 1.2
” R10 20 10,000 1,800 0.6 6 20,000 9,000 0.25 1.2
. ” 30 10,000 1,500 0.4 6 20,000 7,000 0.25 1.2
28 | R0O.3,R0.5| 25 8,000 1,000 0.3 8 15,000 5,000 0.3 1.5
g R1 25 8,000 1,300 0.3 8 15,000 10,000 0.3 1.5
210 RO.5 30 7,000 1,300 0.3 10 13,000 7,000 0.2 1.5
o R1.0 30 7,000 1,500 0.3 10 13,000 12,000 0.2 1.5
212 RO.5 35 6,000 1,100 0.2 12 10,000 9,000 0.15 2
” R1.0 35 6,000 1,300 0.2 12 10,000 15,000 0.15 2
< Ae
DC
U 1 <Ap
Depth of Cut < Ap
7
o A A IR 222 #1510 1“45}”” HFELICH
« R0 2 FR0l= 2M5e £ 2|t 20% O|5t2 %OV”M2
o EMRAR 2L HY 7-IO|D4 3"'7P‘ A B|lA4L 92511, T EX OFM A0l £ LHOf|M 2T 20%77HA| UP SHRAIA].
o EEMAEZYIHRY w4 HESHIAIR.

* Please refer to the corner R when cutting.

* If the effective length is long, reduce the rotation speed and feed rate by up to 20%.

* The above cutting conditions are for 2-flute cutting. For 3-flute cutting, maintain the rotation speed
and increase the feed by up to 20% within a stable speed range.

* When cutting grooves, set the Ae value relative to the corner R of the tool's edge.

www.jjtools.co.kr
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' 2DRB Cutting Condition

+ RPM :rev./min « Feed : mm/min
2053 Y205 #3328/ COHAY Hadg /583 £33
oA Materid Aluminum Alloy Expanding Material Aluminum Alloys Cas’flng / Die Casting C“é'sggszllﬁgl?l? 18 Copper Allloy
AL7075 AC4B / Si13% AZ91 / AZ8OA /C1100 C1100
Qi3 24713 Qi3 24713 22 1473
Regular Milling High Speed Milling Regular Milling High Speed Milling Regular Milling High Speed Milling
4t Radius RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
RO.1 32,000 220 45,000 290 32,000 220 45,000 290 32,000 220 45,000 290
RO.3 32,000 480 45,000 660 32,000 480 45,000 660 32,000 480 45,000 660
RO.5 28,800 760 45,000 1,100 28,800 760 45,000 1,100 28,800 760 45,000 1,100
RO.8 28,800 850 45,000 1,400 28,800 850 45,000 1,400 25,200 850 35,900 1,300
R1 28,600 1,400 45,000 2,000 28,600 1,400 43,000 1,900 21,500 1,000 35,900 1,600
R1.5 19,100 1,400 45,000 3,000 19,100 1,400 28,600 1,900 14,300 1,000 23,900 1,600
R2 14,300 1,400 35,900 3,200 14,300 1,400 21,400 1,900 10,700 1,000 17,900 1,600
R3 9,500 1,400 23,900 3,200 9,500 1,400 14,300 1,900 7,200 1,000 12,000 1,600
R4 7,200 1,800 17,600 4,100 7,200 1,800 10,700 2,400 5,400 1,300 8,900 2,000
R5 5,700 1,600 14,000 3,600 5,700 1,600 8,600 2,200 4,300 1,200 7,200 1,800
R6 4,800 1,500 11,700 3,400 4,800 1,500 7,200 2,000 3,600 1,100 5,900 1,700
Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae
0.1D 0.2D 0.05D 0.1D 0.1D 0.2D 0.05D 0.1D 0.1D 0.2D 0.02D 0.05D
oy Ae
Depth of Cut Ap
7
I ZDLB CUttIng Condltlon + RPM : rev./min « Feed : mm/min
¥z0j5 83 ¥z0j5 83 72/ olAY Hady /5H3 s82
A Materid Aluminum Alloy Expanding Material Aluminum Alloys Casting / Die Casting C’gsggflsklllljlg]y/-}”g i Copper Allloy
AL7075 AC4B /Si13% AZ91 / AZ80A / C1100 C1100
R 187kS e 187k8 2k 187k8
Regular Milling High Speed Milling Regular Milling High Speed Milling Regular Milling High Speed Milling
HI Radius RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
RO.3 28,800 350 40,000 490 28,800 350 36,100 480 28,800 350 31,600 420
RO.5 23,400 720 31,500 950 23,400 720 25,200 900 23,400 720 20,700 800
RO.8 23,400 760 35,900 1,120 23,400 760 25,200 1,000 22,500 720 20,700 800
R1 22,500 950 31,500 1,260 22,500 950 25,200 1,100 17,100 720 20,700 800
R1.5 15,300 950 20,700 1,260 15,300 950 16,700 1,100 11,300 720 13,500 800
R2 11,300 950 15,800 1,260 11,300 950 12,600 1,100 8,600 720 10,400 800
R3 9,000 950 13,200 1,260 9,000 950 12,600 1,100 5,900 720 8,900 800
R4 6,400 1,150 11,600 1,260 6,400 1,150 9,800 1,000 4,800 880 6,400 950
R5 5,200 1,050 9,400 1,120 5,200 1,050 7,800 860 3,900 760 5,300 880
R6 4,100 1,000 6,700 950 4,100 1,000 5,400 520 3,000 740 4,600 840
Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae
0.1D 0.2D 0.05D 0.1D 0.1D 0.2D 0.05D 0.1D 0.1D 0.2D 0.02D 0.05D
Zolak
2Ho Ae
Depth of Cut Ap
7

© A7 HAZZS 3T 4300|102 AIFBA| IR, TBSH, MRl ulet 271 7 QUL
« ZABIIPAO| HTH ADSEEE ZUSTILLH U Y 0| LT 1) ABSAE 0[SAES HIZ5H0) ZHSHINIL.
+ Oloj=2 £ 0]AE FHES FHTLICY

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Air blow or mist coolant is recommended.
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| 2DRE/3DRE Cutting Condition « RPM  rev.min - Feed : mm/irin

Y=l 33 2205 #2332/ CoAY Hadg /S8 suz
oM Materid Aluminum Alloy Expanding Material Aluminum Alloys Casting / Die Casting c"(’)'sggﬁilllllgwlg R/P Copper Allloy
AL7075 AC4B [ Si13% AZ91/AZ80A /1100 C1100
23 1473 Y3 1473 23 1473
Regular Milling High Speed Milling Regular Milling High Speed Milling Regular Milling High Speed Milling
Q|A Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
20.5 28,800 160 45,000 500 28,800 160 45,000 450 28,800 140 45,000 410
20.6 28,800 180 45,000 590 28,800 180 45,000 540 28,800 160 45,000 500
20.8 28,800 200 45,000 770 28,800 200 45,000 720 26,100 180 45,000 590
21 28,800 200 45,000 900 28,800 200 45,000 960 20,700 200 37,800 630
21.2 28,800 210 45,000 1,100 28,800 210 45,000 1,000 17,100 200 32,400 630
215 28,800 250 45,000 1,400 28,800 250 45,000 1,100 14,000 200 26,600 630
22 28,800 400 45,000 1,800 28,800 380 45,000 1,100 13,000 200 25,200 680
225 22,500 540 43,200 1,900 22,500 540 27,900 1,100 8,600 230 18,000 680
23 18,900 630 36,000 1,900 18,900 630 23,400 1,100 7,200 230 15,300 680
24 14,000 650 29,700 2,000 14,000 650 18,000 1,200 5,400 250 12,600 720
25 11,300 680 27,900 2,500 11,300 680 17,280 1,500 4,300 270 11,300 860
26 9,500 750 23,400 2,500 9,500 750 14,310 1,500 3,600 280 9,500 900
28 7,200 800 17,550 2,600 7,200 800 10,800 1,600 2,600 270 7,100 900
210 5,700 900 13,950 2,900 5,700 900 8,640 1,700 2,100 330 5,700 1,000
212 4,800 950 11,700 2,900 4,800 950 7,200 1,700 1,800 350 4,800 1,000
ZMAA Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae
Side Cutting 1.5D 0.1D 1D 0.1D 1.5D 0.1D 1D 0.1D 1.5D 0.1D 1D 0.05D
MM Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae
Slotting 0.5D 0.8D 0.15D 0.8D 0.5D 0.8D 0.15D 0.8D 0.5D 0.8D 0.1D 0.8D
Ae
Yy
Depth of Cut IAP . Ap
I ZDLE Cutting Condition « RPM : rev./min « Feed : mm/min
g=0gEaA YR0|EHIZE /ColAY EAdR /5H3 52
oM Materid Aluminum Alloy Expanding Material Aluminum Alloys Ca:sting / Die Casting Chélaggfzilﬁ? /->Il(c:>gR/P Copper Allloy
A7075 AC4B /Si13% Azgqp/ AZSOK/CHOO C1100
23 1473 23 1473 2eir3 1473
Regular Milling High Speed Milling Regular Milling High Speed Milling Regular Milling High Speed Milling
Q|4 Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
20.1 32,000 35 45,000 120 32,000 35 45,000 120 32,000 35 45,000 100
20.3 32,000 60 45,000 300 32,000 60 45,000 300 32,000 60 45,000 210
20.5 28,800 90 45,000 500 28,800 90 45,000 500 28,800 90 45,000 390
20.8 28,800 120 45,000 700 28,800 130 45,000 700 23,000 110 45,000 500
21 28,800 170 45,000 900 28,800 170 45,000 900 20,700 125 37,800 630
215 28,800 230 40,500 1,100 28,800 230 40,500 1,100 14,000 130 26,700 630
22 23,000 270 30,600 1,100 23,000 270 30,600 1,100 10,400 135 21,600 675
23 15,300 460 20,700 1,100 15,300 460 20,700 1,100 7,200 200 15,300 675
24 11,300 470 15,300 1,100 11,300 470 15,300 1,100 5,400 210 11,700 675
25 9,000 490 12,200 1,100 9,000 490 12,200 1,100 4,300 225 9,000 675
26 7,700 540 10,000 1,100 7,700 540 10,000 1,100 3,600 225 7,200 675
28 6,000 600 8,200 1,200 6,000 600 8,200 1,200 2,600 300 5,900 720
210 4,500 650 6,000 1,400 4,500 650 6,000 1,400 2,100 300 4,300 800
212 3,100 690 4,500 1,500 3,100 690 4,500 1,500 1,600 320 3,200 850
ZHHA Ap Ae Ap Ap Ap Ap Ap Ae Ap Ae Ap Ae
Side Cutting 1.2D 0.1D 1D 0.1D 1.2D 0.1D 1D 0.1D 1D 0.1D 1D 0.05D
EAM Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae
Slotting 0.3D 0.8D 0.15D 0.8D 0.3D 0.8D 0.15D 0.8D 0.3D 0.8D 0.1D 0.8D
Ae
e
Ay
Depth of Cut IAD % e

& 20| YUSHAH HAEIO USLICH THES TS| 2fs) 7HSoHH HIHE YACZ 2Y SHYAIR.

47| MR A2 AU £2|0|B2 A 7HSA| 715 WY, 7HS S, 48 7| A\ et 2AME 2F SLC).

ZUHTLI|H | 20 AUS =S ZSIHLE H L HE 0| BYE I ATUS £t 015 K5 H|Y510] 2 SHIAIR.
USO[ {1 ZHO0| 22 SA7|A AL Y LT} (G10[5t ALBA| S 518 22| SymO[L &Z.)

OlO{EZ, BAR, QUD|AE SHUES 25, 22 2 M5t 7ISAl B} L3i0]| 22| 5H4AIR

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5m).

Air blow or mist coolant is recommended and note for chip emission, heat, or ignition.
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I ZDLC Cutting COndition + RPM :rev./min « Feed : mm/min

U205 &3 20| 3H3 22 CHO|HAE EIANS [EtE sa2
oA Materid Aluminum Alloy Expanding Material Aluminum Alloys CasFlng / Die Casting C"é';ggszm(r:}/-}l? 18 Copper Allloy
AL7075 AC4B / Si13% AZ91 / AZ8OA /C1100 C1100
YIS 147+5 2its A 2its )
Regular Milling High Speed Milling Regular Milling High Speed Milling Regular Milling High Speed Milling
Q| Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
21 37,500 220 50,000 1,170 37,400 220 50,000 1,170 27,000 160 49,000 820
21.5 37,500 300 50,000 1,430 37,400 300 50,000 1,430 18,000 170 34,700 820
g2 30,000 350 40,000 1,430 30,000 350 40,000 1,430 13,500 180 28,000 880
23 20,000 600 27,000 1,430 20,000 600 27,000 1,430 9,400 260 20,000 880
24 15,000 610 20,000 1,430 14,700 610 20,000 1,430 7,000 270 15,200 880
26 10,000 700 13,000 1,430 10,000 700 13,000 1,430 4,700 290 9,400 880
28 7,800 780 11,000 1,560 7,800 780 10,700 1,560 3,400 390 7,700 940
210 5,900 850 7,800 1,820 5,900 850 7,800 1,820 2,700 390 5,600 1,000
212 4,000 900 5,900 1,950 4,000 900 5,900 1,950 2,100 410 4,200 1,100
ZMHAL Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae
Side Cutting 1.2D 0.1D 1D 0.1D 1.2D 0.1D 1D 0.1D 1D 0.1D 1D 0.05D
EHM Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae Ap Ae
Slotting 0.3D 0.8D 0.15D 0.8D 0.3D 0.8D 0.15D 0.8D 0.3D 0.8D 0.1D 0.8D
Ae
Ay
Depth of Cut IAP . “P
« RE30| 2 A20= M4t 0ISA LS 2|0 20% O[5t Z0|HAIL.
o &M HAA| FHR SFS F11610] HAGIA|7| HERILICE
o B EMA 2L TR OH| Ae 2tE MY THUAIR.

|
+ | BHZAS B 40102 H7HBN 718 84, 718 24, M8 ol 1R} 274 29 S

25T Tl

+ H0{E2 22 0|AE FHES 2H5HH I M7 22 & 7HSAI 2, Lo 22| sHHAIL.

In case of long effective length, reduce the RPM and feed by 20% or less.

Refer to the corner radius value for side milling

Consider the corner radius value when you set up the Ae value.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
Air blow or mist coolant is recommended and note for chip emission, heat, or ignition.

1 3ALR/3ALE < P tv i Feed: i

A Materid 220|588 Aluminum Alloysetc ~ AL7075
3ALR Type 3ALE Type
o - FEED - FEED
Outside Diameter 23 Vertical E34 Soliting £HHA Side Milling 23 Vertical EH4 Solting £HHA Side Milling
21 35,000 150 585 715 32,000 130 501 605
22 30,000 225 1,170 1,398 25,500 190 995 1,170
23 21,600 225 1,300 1,560 18,400 190 1,100 1,300
24 16,200 300 1,300 1,560 14,000 255 1,100 1,300
25 13,000 300 1,300 1,560 11,000 255 1,100 1,300
26 10,800 300 1,300 1,560 9,200 255 1,100 1,300
28 8,100 300 1,300 1,560 7,000 255 1,100 1,300
210 6,480 250 1,300 1,560 5,500 210 1,100 1,300
212 5,400 200 1,300 1,560 4,400 170 1,100 1,300
216 - - - > 3,200 130 995 1,235
220 = = = = 2,000 85 884 1,105
Milling Amount (mm) Ap=0.75D Ap=0.75D |Ap=0.75D/ Ae=0.3D Ap=0.75D Ap=0.75D Ap=0.75D/ Ae=0.3D
epth of Cu —]
SN . Ao SN . Ao
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| 2ALB cutting Condition

A Material

Y20l &3 Aluminum Alloys  AL7075

* RPM : rev./min « Feed : mm/min

Z82  CopperAlloys C1100

HHZ A Ae A Ae
Radis RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth
0.25R 40,000 700 0.01 0.025 34,000 2,000 0.015 0.05
0.3R 40,000 800 0.012 0.03 34,000 2,300 0.018 0.06
0.4R 40,000 1,050 0.016 0.04 34,000 2,580 0.024 0.08
0.5R 40,000 1,200 0.02 0.05 34,000 2,880 0.03 0.1
0.6R 40,000 1,650 0.024 0.06 34,000 3,250 0.036 0.12
0.75R 40,000 1,950 0.03 0.075 34,000 3,600 0.045 0.15
1R 40,000 2,170 0.04 0.1 33,150 4,230 0.06 0.2
1.25R 37,000 2,250 0.05 0.125 28,500 4,100 0.075 0.25
1.5R 33,125 2,300 0.06 0.15 25,500 4,050 0.09 0.3
2R 23,125 2,450 0.08 0.2 22,950 3,870 0.12 0.4
2.5R 19,125 2,500 0.1 0.25 17,000 3,240 0.15 0.5
3R 16,250 2,500 0.12 0.3 31,600 2,610 0.18 0.6
4R 11,875 2,500 0.16 0.4 11,050 2,340 0.24 0.8
5R 10,000 2,200 0.2 0.5 8,500 2,200 0.3 1
6R 8,125 2,170 0.24 0.6 6,800 2,050 0.36 1.2
8R 7,500 2,000 0.32 0.8 5,100 2,000 0.48 1.6
Ay Ae
Depth of Cut Ap
7
« RRY Z0I7t2 Z%, RPMI FEEDE SY HIZZ FRFAIL.
- HET UES A1 8 ZURH I ALBS FHLICL
© HEI|HQ LI BES ZR0E Bl S22 0|4 EE 22 HIZBZ XM HELICL
¢ YT EMZAS YD 22I0|BR H 7ISAI 748 BY, 718 S, HE TIA o et 24 HE QgL
« 2US0| A1 ZH0| 22 47| AHE SLELICE (91 0I5 AFEA| 2IS 518 HE| Sum OLHZR)
. QU UBHES 95101 001H2 B2 D|AE 2E XSS 2Hol0, 5 7B &4 BUES FHBILICL

If the effective length is long, lower RPM and FEED at the same ratio.
We recommend using a soluble cutting fluid for smooth chip evacuation.
If the rotation speed of the applied machine is insufficient, reduce the rotation speed and feed rate at the same ratio.

The above cutting conditions are numerical values, so they may need to be adjusted depending on the actual
machining shape, machining purpose, and applied machine.
Please use a rigid and low-vibration machine (vibration tolerance within 5um for @1 or below).
For smooth chip evacuation, we recommend using air blow or mist coolant, and for non-ferrous materials,
we recommend using wet coolant during machining

2ALE Cutting Condition

DA Materid

A20|EE#SZ  Aluminum Alloys

£0H713 Side Milling

AL7075

7k Soltting

+ RPM : rev./min « Feed : mm/min

AC4B

A20|E S FE  Aluminum Alloys

ZHILE Side Milling

£7k8 Soltting

Q|A outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
21 34,000 500 34,000 400 34,000 400 34,000 300
22 34,000 950 32,300 720 32,300 720 27,200 470
23 27,200 1,200 21,300 800 21,300 800 18,000 510
24 20,400 1,300 16,000 850 16,000 850 14,000 550
25 16,200 1,400 13,000 850 13,000 850 11,000 600
26 13,600 1,600 11,000 940 11,000 940 9,400 640
28 10,200 1,600 8,000 1,000 8,000 1,000 6,800 680
210 8,100 1,600 6,500 1,000 6,500 1,000 5,400 680
212 6,800 1,600 5,400 1,000 5,400 1,000 4,500 680
216 5,100 1,600 4,100 1,000 4,100 1,000 3,400 610
220 4,100 1,300 3,200 850 3,200 850 2,700 560
0.2D (D<23) 0.2D (D<@3)
0.5D (D=@3) D 0.5D (D=@3) D
Holat — —
Depth of Cut <1D M ,ﬁ&)? 12mm <1D l\g/lll)l? 12mm
o o 20| YUSHH HAE|0] QUELICH TS Tif5L7| fIo] 7HStH H|ME WAl 2 24 SHYAL.
© AD|HMZZS T £X(0[22 A JKEA KB B, 18 B3, MR 70| ufet 2247 2 B
o ZUBTFIAQ| 2T AUE K25 2SI L H B 2 H H0| LT I AHS K04 0| S5 H|FSI0 24 SHUAIR.

olo{E=, HAR,

— ==

RUO|AE ZHEE 2M5IH, A4S Z

M7t 7HSA|

%*%Ef Eel

FOHHAIR

The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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| S3FALE Cutting Condition + RPM: rev.Jmin » Feed : mm/min

E34 Slotting ZHHA Side Cutting
OARY Materid g20[E g2 Aluminum Alloys  AL7075 ¢20[E g2 Aluminum Alloys  AL7075
o4 A
: p Ae Ap Ae
[%g}ﬁggr — — Axial Depth Radial Depth — — Axial Depth Radial Depth
26 8,000 1,000 6 6 8,000 1,200 15 1.8
28 6,000 1,000 8 8 6,000 1,200 20 24
210 4,800 1,000 10 10 4,800 1,200 25 3
212 4,000 1,000 12 12 4,000 1,200 30 3.6
216 3,000 1,000 16 16 3,000 1,200 40 4.8
0.3D
D
EHES T 2%
Depth of Cut 1D ’
_

+ 7k3 YA K3 TIA $HOIM 21D SHYAIS.
+ REHO| 2 ZL0IE B[40 0I5EEE Hh 20% 0/512 ZOIYAIS.

© A7 EAZZS 20 230102 A KB 713 $4, 713 BF, XS 7|70 nfek 2247 2% Siic,

« BP9t 71320 20| Qi 39 AS0| BT R0 S SEQ 015 SES 22 HIBR Z0IA Mg BLICE
+ TIAOL 7K RO mi2t HES BUES AG SHIAIS.

Tl=

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* In case of long effective length, reduce the RPM and feed by 20% or less.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
* Depending on the workpiece and shape, use adequate coolant.

I 4ALE Cutting Condition + RPM :rev./min « Feed : mm/min

DA Materid 220jF g2 Aluminum Alloys  AL7075 Y20|F &2 Aluminum Alloys  AL7075
£07k8  Side Milling E7k8 Soltting £07k8  Side Milling 27t8 Soltting
QA outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
23 12,800 975 12,880 825 5,796 439 5,796 330
24 9,800 975 9,800 825 4,410 439 4,410 330
@5 7,700 975 7,700 825 3,465 439 3,465 330
26 6,440 975 6,440 825 2,898 439 2,898 330
28 4,900 975 4,900 825 2,205 439 2,205 330
210 3,850 975 3,850 825 1,733 439 1,733 330
212 3,080 975 3,080 825 1,386 439 1,386 330
216 2,240 926 2,240 746 1,008 417 1,008 298
220 1,400 829 1,400 663 630 373 630 265
0.75D AP:0.75D
0.3D D AE:0.3D D
Holat I —
Depth of Cut <1D AP:0.75D AP:0.75D
7 7

¢ B2 OISAER BA A BAIIO| Sl 20| S25/0f, R0l HAR S BIR| SIS HZUAIL.
& 20| YLSHA HAE|0f AFLICE THES T5H| QI3 7+551H HIHE WAL R 2H5IAL.

« A BMZAS 2D 430102 AJITA KB BY, 718 23, M8 70 Ufet 22 47 2L

ZUBILI|AQ| 2{ ATS S5 2SI L H I A HYO| WS I ATS £t 015 S5 HSI0] ZYTHUAIR.

- Ho{ER, AR, QUNIAE FHUES FHSIH, YUS 2 HAHSIL 71SA| L2t Lai0f| FOFHAIL.

+ 201712 5 2L BHO| M2Z0| 47T SCI0| SUHT 230| HZS HOIHFYAIL.

When cutting at a high feed rate, check the stability of the cutting conditions first, as chip adhesion may occur on the cutting edge.

The cutting edge is precisely ground. To prevent breakage, try to measure without contacting the edge if possible.

The above cutting conditions are numerical values, so they may need to be adjusted depending on the actual machining shape,

machining purpose, and applied machine.

+ We recommend using air blow, cutting oil, or oil mist coolant to remove chips effectively and pay attention to heat generation and ignition during machining.

If vertical lines appear on the surface after side milling, check the clamping of the holder and the fastening of the collet.
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1 3ALC Cutting Condition

* RPM : rev./min « Feed : mm/min

£34 Slotting ZBHA - Side Cutting
A Materid 220[F 83 Aluminum Alloys  AL7075 a20jE 82 Aluminum Alloys  AL7075
ol A
: p Ae Ap Ae
i Axial Depth Radial Depth Axial Depth Radial Depth
Igg[tg;dtgr RPM FEED RPM FEED
26 10,000 3,300 3 6 10,000 4,200 4.8 1.8
28 9,000 2,700 4 8 9,000 3,750 6.4 2.4
210 7,500 2,000 5 10 7,500 3,000 8 3
212 6,500 1,600 6 12 6,500 2,700 9.6 3.6
216 5,000 1,600 8 16 5,000 2,700 12.8 4.8
220 4,000 1,500 10 20 4,000 2,500 16 6
D <0.3D
AAY 1
Depth of Cut =0.5D £0.8D
2

23 Z0|7t 71 22, RPMZt FEEDE Y HI2 2 HF 2|t 20% O[5t S0|HA|2.
o WAA| AR $2.2 2 D5H0) ZASHAI7] HIZILIC
A 0] LR O] Ae 22 43 BHIAIL.

AD| BMZAS BT 30|02 A IIBAITB BY, 718 B, M2 70| w2t 227 2 B,

OlOiE2, AR, QU O|AE ZRES SH0IH, 1S 2 H 75t 715412 Wt &0 F2I5HAIR

Ofoi Jj Jo

In case of long effective length, reduce the RPM and feed by 20% or less.

Refer to the corner radius value for side milling.

Consider the corner radius value when you set up the Ae 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.

I BALLCB cutting Condition

+ RPM : rev./min « Feed : mm/min

20|58 Aluminum Alloys 20|52 FE Aluminum Alloys H[H34 Non-ferrous
A Materid A7075 AC4B
£H7E8 Side Milling 713 Soltting £H7E8 Side Milling &7k Soltting £07E8 Side Milling 7k Soltting

9|7 outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
@3 40,300 3,600 37,000 2,200 26,500 1,600 15,900 1,200 47,700 5,700 40,000 3,600
24 30,250 4,080 27,800 2,500 19,900 2,400 12,000 1,450 35,820 6,450 30,000 4,000
25 25,500 5,080 22,300 2,780 15,900 2,800 9,550 1,720 28,600 6,880 24,200 4,350
@6 21,200 5,700 18,500 2,900 13,270 2,900 7,960 1,790 23,800 7,100 20,170 4,800
28 15,900 6,200 14,000 3,700 9,950 2,300 5,970 2,150 17,900 7,500 15,100 5,450
210 12,800 5,700 11,200 4,000 7,960 2,150 4,770 2,290 14,300 8,100 12,100 5,800
@12 10,600 5,400 9,250 3,600 6,630 2,980 3,980 2,000 12,000 7,500 10,080 6,050
@16 8,560 4,700 7,000 3,100 4,970 2,680 3,000 1,700 8,950 6,780 7,560 5,200
@20 6,850 4,100 5,570 2,800 3,980 2,300 2,400 1,450 7,170 5,800 6,050 4,550

AP1.5D| AP1.0D AP:1.5D AP:1.0D AP:1.5D AP:1.0D

AEO0.5D| AE1.0D AE:0.5D AE:1.0D AE:0.5D AE:1.0D

atg —— —— —
Depth of Cut <1D % %

7H2 2YAI 7H5 3 TA HOIA 21 BHIAL

A 2700] O 27 Y RAYS HIZS 47 Y REY HIZ5101 UPADOWN 3101 SHBHIAIL.
A7 AR 3T £2(0\02 4 TKBA| 713 Y, 72 B3, HE 7|70 w2t 22 2 2siic
g 7|7o] 34T} REF BO0|E S ST OISAES 22 HE2 S0IA HEBILLY,

2150| 1 240| £2 BAT|A A 2YBILICE (11 0[5t AHA| 215 518 22| Sym0|LHLZ.)
B3t AHIES SI5t0] 484 BRUE A8 S 2UFLICL

During tool entry, try to enter from outside the workpiece as much as possible.

For diameters and effective lengths without specific cutting conditions, set them proportionally UP&DOWN to similar diameters and effective lengths.

The above cutting conditions are numerical values, so they may need to be adjusted depending on the actual machining shape,
machining purpose, and applied machine.

If the rotation speed of the applied machine is insufficient, reduce the rotation speed and feed rate at the same ratio.

Please use a rigid and low-vibration machine (vibration tolerance within 5um for @1 or below).

We recommend using a soluble coolant for smooth chip evacuation.
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I BARE/3ARC cutting Condition

« RPM : rev./min « Feed : mm/min

A Materid & Copperalloys C1100 o205 82 Aluminum alloys AL7075
34 Slotting WA Side Cutting 244 Slotting ~ &HA4 Side Cutting
o4 A
- p Ae Ap Ae Ap Ae Ap Ae
gg’fﬁg"{gr RPM FEED Axial Depth Radial Depth Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth Axial Depth Radial Depth
26 4,200 1,500 6 6 15 1.8 8,000 1,800 6 6 15 1.8
28 3,200 1,500 8 8 20 2.4 6,000 1,800 8 8 20 2.4
210 2,600 1,500 10 10 25 3 4,800 1,800 10 10 25 3
212 2,100 1,500 12 12 30 3.6 4,000 1,800 12 12 30 3.6
216 1,600 1,500 16 16 40 4.8 3,000 1,800 16 16 40 4.8
220 1,300 1,500 20 20 50 6 2,400 1,800 20 20 50 6
D 0.3D
e 1
Depth of Cut 1D 23D
I
o ZISULAIZHSSHI A0 MRISHIAL 2.
¢« R8E0| 2 ZR0l= 350t 0|SEEE 2|0 20% OI5HZ Z0|MAIR.
© M7 HAZZAR U £20|E2 HIRSA 7k Fe, 7tS B4, A& 7|A|of [t 2AH Y QUBILICE
o BAT|AIY 71322 ZH0| Ole FP USO| YMTA| 2AH0| 3|10 L2040 SEEE L2 HIEE Z20M A BILICL

2t
o DAt kS R0 2t 2ot FUES AFE SHIAIR.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* In case of long effective length, reduce the RPM and feed by 20% or less.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
* Depending on the workpiece and shape, use adequate coolant.

I 3ARD CUtti ng Condition + RPM : rev./min « Feed : mm/min

SHHA Side Cutting

TJA Materid 220F g2 Aluminum Alloys  AL7075 20|53 F8 Aluminum Alloys  AC4B
o4 A
; p Ae Ap Ae
I%;Egggr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
24 22,500 4,200 6 1 16,000 1,800 6 1
a5 20,250 4,900 7.5 1.25 14,400 2,000 7.5 1.25
26 18,225 5,500 9 1.5 11,700 2,100 9 1.5
28 13,500 5,400 12 2 9,000 2,200 12 2
210 10,800 5,200 15 2.5 7,200 2,100 15 2.5
212 8,775 4,800 18 3 5,900 1,900 18 3
216 6,750 4,600 24 4 4,500 1,800 24 4
220 5,400 4,300 30 5 3,600 1,700 30 5
<0.25D
Hoyy
Depth of Cut £1.5D

F2|0|22 A 715A| 715 ¥, 718 24, A& 7| A\ of et 2 UM 2F SiLC
« SAT|H2A 7522 BHO| Y B USO| LHZAI ZUEY 3|1H £t 0|SEEE Z2 HIZ2 M A gLt
« DAt 7HS R0 2t et SUES AFE SHIAIR.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* In case of long effective length, reduce the RPM and feed by 20% or less.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
* Depending on the workpiece and shape, use adequate coolant.
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I 3TBIE Cutting Condition * RPM : rev./min « Feed : mm/min

A g38/=25ES 13E3 22| [ 23=Z
Mat-'erial Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels
NAK80 / KP4M STAVAX / SKD11 SKD11 / SKD61
4 Hardness 40 ~ 45HRc 45 ~ 55HRc 55~ 62HRc
uy wEY 2R A Ae A Ae A he
Rardlus El_fgfgme -/Eﬂgleef RPM FEED Axial gepth Radial Depth RPM FEED il gepth Radial Depth RPM FEED Axial gepth Radial Depth
RO.5 | 12 1° 38,000 1,375 0.110 0.16 35,000 880 0.080 0.13 25,000 440 0.050 0.08
” 20 1° 38,000 1,375 0.060 0.09 35,000 880 0.050 0.07 25,000 440 0.030 0.05
” 15 2° 38,000 1,375 0.090 0.14 35,000 880 0.070 0.11 25,000 440 0.050 0.07
o 20 2° 38,000 1,375 0.060 0.09 35,000 880 0.050 0.07 25,000 440 0.030 0.05
” 15 3° 38,000 1,375 0.090 0.14 35,000 880 0.070 0.11 25,000 440 0.050 0.07
” 20 3° 38,000 1,375 0.060 0.09 35,000 880 0.050 0.07 25,000 440 0.030 0.05
” 20 4° 38,000 1,375 0.070 0.1 35,000 880 0.060 0.08 25,000 440 0.030 0.05
” 20 5° 38,000 1,375 0.080 0.11 35,000 880 0.060 0.09 25,000 440 0.040 0.06
” 20 7° 38,000 1,375 0.080 0.11 35,000 880 0.060 0.09 25,000 440 0.040 0.06
R1 12 1° 35,000 1,540 0.400 0.27 30,000 990 0.140 0.22 15,000 550 0.090 0.14
o 20 1° 35,000 1,540 0.180 0.21 30,000 990 0.110 0.17 15,000 550 0.070 0.11
” 15 2° 35,000 1,540 0.400 0.24 30,000 990 0.130 0.19 15,000 550 0.080 0.12
4 20 2° 35,000 1,540 0.160 0.21 30,000 990 0.110 0.17 15,000 550 0.070 0.11
” 15 3° 35,000 1,540 0.400 0.24 30,000 990 0.130 0.19 15,000 550 0.080 0.12
” 20 3° 35,000 1,540 0.300 0.21 30,000 990 0.110 0.17 15,000 550 0.070 0.11
” 30 3° 35,000 1,540 0.160 0.2 30,000 990 0.12 0.18 15,000 550 0.08 0.12
” 20 4° 35,000 1,540 0.400 0.21 30,000 990 0.110 0.17 15,000 550 0.070 0.11
” 20 5° 35,000 1,540 0.15 0.22 30,000 990 0.12 0.18 15,000 550 0.08 0.12
” 30 5° 35,000 1,540 0.13 0.2 30,000 990 0.1 0.18 15,000 550 0.07 0.12
” 29 6° 35,000 1,540 0.14 0.2 30,000 990 0.1 0.18 15,000 550 0.07 0.12
” 25 7° 35,000 1,540 0.15 0.25 30,000 990 0.12 0.18 15,000 550 0.07 0.11
R2 20 1° 24,000 1,925 0.23 0.34 20,000 1,375 0.18 0.27 12,000 825 0.11 0.17
” 20 2° 24,000 1,925 0.23 0.34 20,000 1,375 0.18 0.27 12,000 825 0.11 0.17
” 21 3° 24,000 1,925 0.23 0.34 20,000 1,375 0.18 0.27 12,000 825 0.11 0.17
” 20 4° 24,000 1,925 0.23 0.34 20,000 1,375 0.18 0.27 12,000 825 0.11 0.17
” 20 5° 24,000 1,925 0.24 0.37 20,000 1,375 0.19 0.29 12,000 825 0.12 0.18
” 20 6° 24,000 1,925 0.22 0.32 20,000 1,375 0.17 0.25 12,000 825 0.1 0.16
” 18 7° 24,000 1,925 0.23 0.34 20,000 1,375 0.18 0.27 12,000 825 0.11 0.17
R3 32 1° 16,000 1,925 0.23 0.41 13,500 1,375 0.23 0.35 8,000 825 0.14 0.21
” 30 2° 16,000 1,925 0.25 0.42 13,500 1,375 0.23 0.35 8,000 825 0.14 0.21
” 22 3° 16,000 1,925 0.3 0.45 13,500 1,375 0.24 0.36 8,000 825 0.15 0.23
” 40 3° 16,000 1,925 0.2 0.4 13,500 1,375 0.2 0.35 8,000 825 0.13 0.19
” 25 4° 16,000 1,925 0.22 0.43 13,500 1,375 0.22 0.36 8,000 825 0.14 0.2
” 21 5° 16,000 1,925 0.25 0.45 13,500 1,375 0.23 0.36 8,000 825 0.14 0.23
” 21 6° 16,000 1,925 0.25 0.45 13,500 1,375 0.23 0.36 8,000 825 0.14 0.23
” 19 7° 16,000 1,925 0.21 0.43 13,500 1,375 0.25 0.36 8,000 825 0.15 0.25
Ap : Axial Depth Z&8ko|2¢iZ10](mm)
Holzy 7 Ae: Rad!al Depth HEZ4H+5£0|Z401210| (mm)
Depth of Cut il/k/ D+ Outside D_lamiter 9"7.4 {mm)
‘ Ae ‘ n:Speed SIMEE (min’)
— Vf:Feed OlE4E (mm/min)

A 270 Ol ZhE 22 120 O 2ot BIZH0] AS SHIALL,
.+ OIS4E U 2 3ol HQ 2| Blo[T{2ol nfek TSI, A A0 U0 23 BHIAI.
+ 47| HAZAS 31 4%0|02 4 TKBA 7K Y, 718 2, HE A0 w2t 2297 2% LI

o HA4Y0| 22 F2, FeedE 2|t 20% 7HA| UP AlAH FHAIL.
o HAA T ISA EE, L0 2 SHAIR.

* If there is no parameter for the angle of your tool, refer to the previous angle, and adjust compare to it.

* Consider the RPM and feed based on the taper angle and adjust it with milling condition.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If you want to increase metal removal rates, raise up the feed up to 20%.

* During the chip evacuation, note for heat and ignition.
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I 4 &ECTD B m 6CTDB= RPM &Y, FEEDEH Z|Ch 30% Up X &.
B Use the same RPM and raise up the feed up to 30% for 6CTDB. « RPM : rev./min « Feed : mm/min

318 /3%838

ALY Eﬁ. Tool steels / Mold steels
Material Graphite SCM / HPM

ZE Hardness 30 ~ 40HRc

HZ Ap Ae Ap Ae
Rad‘igus a2 RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
RO.5 10 35,000 4,200 0.22 0.3 42,000 1,950 0.09 0.05
R0.75 10 33,000 5,250 0.27 0.3 39,000 2,860 0.10 0.05
R1 10 32,000 6,300 0.32 0.6 38,500 3,510 0.20 0.10
R1 15 25,000 6,000 1.18 0.6 30,000 2,730 0.20 0.10
R1.5 10 25,000 6,000 0.39 0.8 30,000 3,120 0.30 0.10
R2 10 16,000 4,500 0.45 1.1 20,000 2,275 0.40 0.10
R2 30 14,500 3,700 1.18 1.1 18,000 1,950 0.40 0.10
R3 10 12,000 4,250 0.49 1.4 14,000 2,210 0.60 0.10
R3 20 10,500 4,000 1.18 1.4 13,200 2,015 0.60 0.10
R4 5 9,500 4,100 0.45 1.6 11,000 2,080 0.80 0.10
R4 10 8,000 3,850 0.45 1.6 10,000 1,950 0.80 0.10

a/z 7FED|—E.O| %{2
BASEIEUL Ap: Axial Depth 24 §, 0| 2491710| (mm)
ol N Ae : Radial Depth gtZ3H5k0|4@1210] (mm)
b Eﬂ‘:' fCut < D : Outside Diameter 2|7 (mm)
epthortu I e | n:Speed BIHEE (min’)
- Vf:Feed OIE4% (mm/min)
« A ZABE 4 7|20/, GLAOS B4 L SAISHT, TELS OFHHOl £ & LA ZIH30% 71| UP SHZAIAIL.

¢ 4 2701 9= 2EE 22 42010/ A9 LRSI M AU,

70| = B|O|m{Z}of| i} 1 245HA| 11, ZAF Ahof SE30] 24 SHAIR.
¢ 5“’?'7'""0‘*"” oT'E‘%SZ?_l SH0| 2AA|2.

 HAYO| 42 2, FeedE 2 20% 71| UP AP ZHAI2.

o YHH T L THSA| LY, LB 2| FHIAIL.

* The parameters on the table is based on 4 flutes. For using 6 flutes, use the same RPM and raise up the feed up to 30% in stable milling condition.
* If there is no parameter for the angle of your tool, refer to the previous angle, and adjust compare to it.

* Consider the RPM and feed based on the taper angle and adjust it with milling condition.

* For 5-axis milling, check the length of the effective length before milling.

* If you want to increase metal removal rates, raise up the feed up to 20%.

* During the chip evacuation, note for heat and ignition.

. | I:|Izl:|§>
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1 2CTB Cutting Condition

+ RPM : rev./min « Feed : mm/min

A gag/=25E 13E3
Matorial Alloy Steels / Pre-hardened Steels Hardened Steels
NAK80 / KP4M STAVAX / SKD11

4E Hardness 40 ~ 45HRC 45~ 55HRC

Hl‘g Radius as15° a>15° Ap Ae as15° a>15° Ap Ae

= RPM FEED RPM FEED Axial Depth Radial Depth RPMFEED RPMFEED Axial Depth Radial Depth
RO.5 40,000 2,800 40,000 1,600 0.06 0.1 40,000 2,800 40,000 1,500 0.05 0.1
RO.75 40,000 3,250 40,000 2,000 0.09 0.15 40,000 3,250 32,000 1,600 0.08 0.15
R1 40,000 3,250 39,000 2,350 0.11 0.2 40,000 3,250 31,000 1,750 0.11 0.2
R1.25 40,000 3,500 30,000 2,250 0.12 0.25 36,000 3,250 26,000 1,750 0.12 0.25
R1.5 40,000 3,750 27,000 2,150 0.13 0.3 32,000 3,000 22,000 1,700 0.13 0.3
R2 32,000 3,750 20,000 1,800 0.15 0.4 25,000 3,000 16,000 1,350 0.15 0.4
R2.5 25,000 3,000 16,000 1,450 0.2 0.5 20,000 2,700 13,000 1,150 0.2 0.5
R3 21,000 2,900 13,000 1,300 0.25 0.6 17,000 2,350 10,000 1,000 0.25 0.6
R4 16,000 2,250 10,000 1,000 0.3 0.8 13,000 1,800 8,000 750 0.3 0.8
R5 13,000 1,800 8,000 850 0.5 1 10,000 1,450 6,400 600 0.5 1
R6 9,000 1,250 6,000 650 0.5 1.2 7,200 1,000 4,800 500 0.5 1.2
240laf =0.R
=2Ho

Depth of Cut S

o o 2 I7ISH AL

o Ol54E & = Y| HY 2Ol H|O|T | 2} T245hAl L, &

+ 00|22 E2 0|AE FHUEES MBI CL

« 7| BMZAS T 4X(0102 A IKBA KB B, 718 85, 38

=", o

o HAHA FUTISA LE, Lo 0| SHAIL.

+ a value represents the inclined angle.

+ Consider the RPM and feed based on the taper angle and adjust it with milling condition.

+ Air blow or mist coolant is recommended.

444 4350

20| ZYFHYAIL.

7| Ao 2t =

UHZ 2 FLICL

+ Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

+ During the chip evacuation, note for heat and ignition.

| 2CTE Cutting Condition

+ RPM : rev./min « Feed : mm/min

AR A 7282 /a2 /25H 22 /332 B3/ DRI ARl 1735
TjARY Mild steels / Free cutting steels Structural steels / Carbon Steels Tool steels / Mold steels Al I es Hardened Steels
Wizt HP/SM SIecrre SCM/HPM STAVAX / SKD11
/SC/FC NAKB0 / KP4M /SUS304/ SUS316
4E Hardness ~200HB ~ 30HRc 30 ~ 40HRc 38 ~ 45HRc 45 ~ 55HRc
Q|A outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
21 15,500 155 15,500 130 13,000 90 12,000 90 10,500 40
215 10,500 155 10,500 130 8,900 90 8,250 90 7,000 40
22 7,950 155 7,950 130 6,650 90 6,200 90 5,250 40
225 6,200 145 6,200 125 5,300 90 4,950 90 4,200 40
23 5,150 145 5,150 125 4,450 90 4,100 90 3,500 40
24 3,850 145 3,850 125 3,300 90 3,100 85 2,600 40
25 3,100 145 3,100 125 2,650 90 2,450 85 2,100 40
26 2,600 145 2,600 125 2,200 90 2,050 85 1,750 40
28 1,950 145 1,950 125 1,650 90 1,550 85 1,300 40
210 1,550 145 1,550 120 1,300 90 1,200 85 1,050 40
Ae
AUY Ap Ae
Depth of Cut 2.5D | 0.02D AP
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I 4CTE * RPM :rev./min « Feed : mm/min

_ QLR 7t [ BALZH TREL /LY 33 b YEC Y/ EABEL | AR AZ fnk; 1=/,
oA Mild steels / Free cutting steels Sz | Caian Sl Tool steels / Mold steels BD/SEe Rghadned e Hardened Steels
Material HP/SM /Gray castirons SCM/HPM / Stainless Steels STAVAX / SKD11
SS/SC/FC NAKBO//KPAM | SUS304/ SUS316
4K Hardness ~200HB ~30HRc 30 ~ 40HRc 38 ~ 45HRc 45 ~ 55HRc
9| outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
23 5,300 225 4,450 225 4,450 180 4,100 130 3,500 130
24 3,950 245 3,300 245 3,300 195 3,100 150 2,600 150
25 3,150 275 2,650 275 2,650 225 2,450 160 2,100 160
26 2,200 275 2,200 275 2,200 225 2,050 175 1,750 175
28 1,950 270 1,650 270 1,650 225 1,550 190 1,300 190
210 1,550 270 1,300 270 1,300 225 1,200 180 1,050 180
Ae
EEE] Ap Ae
Depth of Cut 25D | 0.02D Ap
« HY7IE2 2CTE, 4CTE 3 &LCt
¢ Ol54E U = YT 2 ZO|= H|O|T{Z0]| 2t M2{5hAl L, Zaf 470 U0 2 SHUAR.
- 7H3% e S sl N0
o ZUABILI|AQ 2(f ABS —.E%Z {ot7ALL B 5 A E Sato| LS ﬁfﬂééiﬂolﬁ HEE HIHBH0 2 SHHAlL.
EE

o OlojER, AR, QUDIAE ZHE

* 2CTE and ACTE type can be used the same depth of cut.

* Consider the RPM and feed based on the taper angle and adjust it with milling condition.

* Using shrink-fit chuck is recommeded.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

I 4RTE CUttIng Condltlon + RPM : rev./min « Feed : mm/min
FREL (AT 513 272382 3 DalBIET | AHOAZ 2457
| ARZY Structural steels / Carbon Steels Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material /Gray cast irons SCM/HPM / Stainless Steels STAVAX / SKD11
SS/SC/FC / NAKBO /KPAM / SUS304/ SUS316 /
AE Hardness ~ 30HRc 30HRc ~ 40HRc 38HRc ~ 45HRc 45HRc ~ 55HRc
23
Outside Diameter RPM FEED Ap RPM FEED Ap RPM FEED Ap RPM FEED Ap
20.5 31,500 565 0.01~0.025 31,500 475  0.01~0.025 31,500 440 0.01~0.025 19,000 250 0.005~0.01
20.6 31,500 680  0.012~0.03 29,500 530 0.012~0.03 26,500 445 0.012~0.03 15,500 260 0.006~0.012
20.7 27,000 680 0.014~0.035 25,000 530 0.014~0.035 22,500 445  0.014~0.035 13,500 260 0.007~0.014
20.8 23,500 680  0.016~0.04 22,000 630 0.016~0.04 19,500 445 0.016~0.04 11,500 260 0.008~0.016
20.9 21,000 680 0.018~0.045 19,500 530 0.018~0.045 17,500 445 0.018~0.045 10,500 260 0.009~0.018
21 19,000 680 0.02~0.05 17,500 530 0.02~0.05 15,500 445 0.02~0.05 9,500 260 0.01~0.02
21.2 15,500 680 0.024~0.06 14,500 530  0.024~0.06 13,000 445 0.024~0.06 7,950 260 0.012~0.024
21.5 12,500 680  0.03~0.075 11,500 530  0.03~0.075 10,500 445 0.03~0.075 6,350 260 0.015~0.03
22 9,500 680 0.04~0.1 8,900 530 0.04~0.1 7,950 445 0.04~0.1 4,750 260 0.02~0.04
22.5 7,600 680  0.05~0.125 7,100 530  0.05~0.125 7,950 445 0.04~0.1 4,750 260 0.02~0.04
oy
Depth of Cut Ap
_

- 2700/ 27| FIAIE, EXAOZ S S0l U2 2
+ OIS4E U 2 30| HQ) 20| EO[T{Z0) Tfek T2f5HAIT, 4 AB0 2501 23 SHIAIS.

T ZRIA = TIERS 50% 30| A2,

2B} 7|0 AT AT SES ZUSPAL B U M SA0| BUT) ATS K20 018 £ LS HIZE10] 27 YIS,
+ OOfEE, BAR, O DJAE BUES 2HFM, AS X AT TFBAl T a0 72| SHUAQ

rir
=
i=)
N
o
ol
B
il

o
-
o

Consider the RPM and feed based on the taper angle and adjust it with milling condition.

* Reduce the feed by 50% for corner milling.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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I ZERC Cuttlng Condltlon « RPM : rev./min « Feed : mm/min
| ARy QUHETLZIE [ FHARZE Mild steels / Free cutting steel T2E%[EAZ 35 ?(t;rrl;;né;aslts,ﬁsﬁl: / Carbon Steels 2172 [ 2L Tool steels / Mold steels
Material HP/SM SS/SC/FC SCM/HPM
A& Hardness -200HB ~30HRc 30~ 40HRc
9|A outside Diameter RPM FEED RPM FEED RPM FEED
21.9 7,400 410 8,500 340 10,000 270
229 6,600 365 7,800 300 9,230 240
239 5,800 320 7,300 270 8,500 210
24.9 5,250 300 6,500 240 7,560 190
25.9 4,600 260 5,700 220 6,750 170

« 7RB YA A
+ R 0|12 554 2

oA
A

2

t

k=3
=

ZX-I H|-EH__|[|.
© A HAZZAS 2 430[02 4 THBA 7 Y, 718 24, 38

A3 SHollA 21 SHUAIR.

7| Aol e 2AHE 2

P%H_“;l-

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.
* Measure after cutting through the R gauge.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

| 4CRC

* RPM : rev./min « Feed : mm/min

I|ARY QLR ZE [ FHAZE Mild steels / Free cutting steel 28 [EAg/BFE ?érrg;tg‘asltsﬁﬁlss / Corbon Steels B2 |28 Tool steels / Mold steels
Material HP/SM SS/SC/FC SCM/HPM
4E Hardness -200HB ~30HRc 30~ 40HRc
9|A outside Diameter RPM FEED RPM FEED RPM FEED

219 5,940 630 6,800 520 8,000 420
229 5,280 560 6,000 470 7,100 370
23.9 4,700 500 5,400 420 6,300 330
249 4,200 450 4,830 370 5,600 300
25.9 3,700 410 4,250 330 5,000 270

© hB YN TS
« RAOIXIE S8 %

1]
At
A
9

[ 212 SHofl A 21 SHUAIR.
Z HiRtLCt,

A
S
-

=o

© DI HMZHS HD AA0|02 41BN B HY, 1B 53, 38

7| Aol 2t 2AHE 2

I'%H_||:|-

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.
* Measure after cutting through the R gauge.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
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| THTE

+ RPM : rev./min « Feed : mm/min

mA YRO[E &S Auminum EE ABS4:7 / 013
Material AL7075 Plastic ABS resin Acrylic
ZE Hardness
9| outside Diameter RPM FEED RPM FEED RPM FEED
21.2 21,300 470 12,000 300 30,000 2,000
22 15,500 600 7,000 300 30,000 2,200
23 13,580 660 4,800 250 25,000 2,400
24 10,160 690 3,600 200 20,000 2,200
25 8,170 700 2,400 120 13,500 2,300
28 5,130 640 2,050 120 10,000 2,400
210 4,085 600 1,600 120 8,000 2,400
212 3,420 560 1,350 120 7,000 2,200
216 3,040 550 950 120 5,600 2,200
o HAo| Y 22 FOIGHIAIR.

+ DAl 212 Al 370 B SE HOHZUAIL.

© | BMZAS AT 4X(0[02 A IIBA KB B, 718 B, 48 710 nfet 22047 29 FLC,

o ZURILIAQ 2 ATUS L5 2IGI7]LE H & 2B Y0 LS I ATS £L0H 0[S S=EHY A0 2 ZHTIUAIR.

* Please be mindful of chip adhesion on the cutting edge.

* When entering the cutting material, please check for chip buildup on the tool.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

I 1CHA + RPM : rev./min « Feed : mm/min

AR 2205 &2 Aluminum Zatag ABS#:3 / 0}3%
Material AL7075 Plastic ABS resin Acrylic

ZAE Hardness

9| outside Diameter RPM FEED RPM FEED RPM FEED
20.9 37,000 230 14,500 300 25,000 220
21.2 34,000 230 11,000 320 24,000 230
22 20,700 230 8,500 350 12,000 230
23 13,800 230 6,800 380 8,000 230
24 10,350 250 6,200 380 6,000 230
26 6,900 250 5,900 400 4,000 240
28 5,150 250 5,000 400 3,000 240
210 4,140 250 4,000 400 3,000 250
212 3,450 250 3,300 420 2,000 250
216 2,588 250 2,500 420 1,400 250

+ THB Y Al 7HSBHIIAR S0l Y SHIAIL.

o 7| EA ZU YT E £A0|BR, HIISAI 7+S B, 7R FA, A8 7|A ol w2t 224 HY 2BiL|Ch
. O0jHE 52 $84 HR EE R4 IURE FHELICY,

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* 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.

494 | < witoos



| ISTE/25TE/4STE

« RPM : rev./min « Feed : mm/min

| ARy QUHETLZIE [ FHARZE Mild steels / Free cutting steel T2E%[EAZ 35 ?(t;rrl;;ué;aslts,ﬁsﬁl: / Carbon Steels 2172 [ 2L Tool steels / Mold steels
Material HP/SM SS/SC/FC SCM/HPM
ZE Hardness -200HB ~30HRc 30~ 40HRc
QA outside Diameter RPM FEED RPM FEED RPM FEED
22 5,500 85 4,000 75 3,000 50
23 4,000 70 3,000 55 2,000 40
24 3,000 60 2,500 45 1,800 35
25 2,500 50 2,000 40 1,500 30
26 2,000 45 1,600 35 1,200 25
a7 1,800 40 1,300 30 1,150 25
28 1,500 35 1,250 30 900 23
29 1,350 35 1,100 30 850 20
210 1,200 35 900 25 800 20
211 1,100 35 850 25 750 20
212 1,000 30 800 25 600 15
Ay Ad — ] <
Depth of Cut Ad:0.05D0(3t <
0 D D
o A7 ZU2 2L 7|20|0 Do HAA| 22 2140)| H|2[SI0] 342t 0SS EE UP/DOWN AIFHFHAIR.
o ZZIIBA AELL B EQlsl FHAIL.
© AD|EAZS 3D £30|22 4 713AI 718 B4, 71 57, 18 7170 Tt 22097 2% Bct

| 2CHA/3CHA Cutting Condition

The parameters on the table is based on 2 flutes. To change the number of flutes, refer to the same diameter of other parameters and then adjust it.
For engrave machining, check the edge of the flutes.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

+ RPM : rev./min « Feed : mm/min

oA UIRZZ M Mildsteels Freecuttingsteel  FRBZ[EHAZH[BIRH Jucturastoas/ Carbon Steels B72 | 387 Tool steels / Mold steels
Material HP/SM S5/SC/FC SCM/HPM
4K Hardness ~200HB ~30HRc 30~ 40HRc
9| outside Diameter RPM FEED RPM FEED RPM FEED
23 4,200 70 3,000 55 2,500 40
24 3,000 60 2,500 45 1,800 35
26 2,000 40 1,500 35 1,200 25
28 1,500 35 1,200 30 900 25
210 1,200 35 1,000 25 900 20
212 1,000 30 850 25 600 20

oy

Ap:0.1d -
Ap : Axial Depth
Depth of Cut SHIHAZI0] (mm)

Ap

H7| ZU2 2L 7|Z0|H 2 50| HPA| Z2 21Z0f| H|3|5t0] 2|49} 0| S5 =S UP/DOWN AIFFHA|L.

A7| BAZAS M7 2200|102 4 JKBN 713 B4, 7 B, HE 7|0 w2t 224 2% Bk

HOEZ E2 &84 AMQ E= Y FARE FHSLICL

The parameters on the table is based on 2 flutes. To change the number of flutes, refer to the same diameter of other parameters and then adjust it.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
Air blow, water-soluble oil, or oil mist is recommended.
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| 4TES/4TRS/3TRC/4&6TDA/364THC/4G6TAC & TGS 52 rEe0Uat 30% Down 48, orsmac.

oA WHAZZ[IMZ Midsteels/ Freecuttingsteel  FEBZ[EHAZBIRH oo/ Corvon Steeks 72282 Tool steels / Mold steels
Material HP/SM SS/SC/FC SCM/HPM
4E Hardness -200HB ~30HRc 30~ 40HRc
Q|A outside Diameter RPM FEED RPM FEED RPM FEED
215 3,050 117 1,890 77 1,530 59
22 2,850 110 1,790 72 1,440 55
225 2,680 99 1,700 66 1,350 50
23 2,500 92 1,610 60 1,260 45
24 2,150 81 1,430 54 1,080 41
25 1,800 70 1,200 47 900 35
26 1,430 59 950 39 720 30
28 1,070 44 720 30 540 22
210 860 35 580 23 430 17
212 720 30 480 20 360 14
o
Y
Depth of Cut
7
A QIHITLZIE | BARZE Mild steels / Free cutting steel 1287 [EfAZL 3] ?grl;(;tlégasﬁtrgﬁf /CarbonSteels 374 [38Z Tool steels / Mold steels
Material HP/SM SS/SC/FC SCM/HPM
ZAE Hardness -200HB ~30HRc 30~ 40HRc
9| outside Diameter RPM FEED RPM FEED RPM FEED
21.5 3,050 162 1,890 94 1,530 76
22 2,850 149 1,790 88 1,440 70
225 2,680 135 1,700 83 1,350 65
23 2,500 122 1,610 79 1,260 59
24 2,150 108 1,430 72 1,080 54
25 1,800 95 1,200 65 900 49
26 1,430 86 950 58 720 43
28 1,070 64 720 43 540 32
210 860 52 580 34 430 26
212 720 43 480 29 360 22
R
Depth of Cut
Ae 0.1D

37 ZIQA| THAR SHOlA HYUSHIALL, 47| AL 2742 4 71Z0[3, TRCO| B B4E SAISHL FeedS 30% SO AHBSHIAIL.
© A7 EAEZS 2 AA0[0E A KB 713 HA, 713 3, 28 7|70 ufek 2747 2% shck.

ZAB} 71700 3l0f AT SE8 ZHSPLE B U Y HA0| ST 1) ALE 4201015 =8 HZEH0! ZYFHYAIL.

o ZOHAAA| E2I0| IS O HALZ 70| FeedZE Z0{2RAA|Q.

oT E+t1—l

When entering the tool to the workpiece, enter the tool from outside to the workpiece.

The parameters on the table is based on 4 flutes. For using 3TRC, use the same RPM and reduce the feed by 30%.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
If a vibration is occurred while side milling, reduce the feed.
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I ZCEN Cuttlng Condltlon * RPM : rev./min « Feed : mm/min
_ WP (Y 7282 (94257 2723/3%8 EELES.E
'u'I ‘IZ.“ Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels Aluminum Alloys
Material HP/SM SS/SC/FC SCM/HPM AL7075
ZE Hardness -200HB ~30HRc 30~ 40HRc
9|7 outsideDiameter ~ RPM  FEED Axi;l‘gepth RPM  FEED Axi;,‘gepth RPM  FEED Axia‘l‘gepth RPM  FEED Axi;,‘gepth
22 1,400 100 2 800 50 2 650 40 1 4,800 280 2
23 1,400 100 3 800 50 3 650 40 1.5 4,800 280 3
24 1,280 100 4 690 50 4 580 40 2 4,200 280 4
25 1,300 100 5 640 50 5 520 40 2.5 3,300 280 5
26 1,150 100 6 600 50 6 480 40 3 2,900 280 6
28 1,000 100 8 530 50 8 420 40 4 2,600 280 8
210 850 90 10 490 40 10 390 30 5 2,400 260 10
212 720 90 12 410 40 12 310 30 6 1,900 260 12
214 610 90 14 340 40 14 270 30 7 1,700 240 14
216 550 90 16 310 40 16 250 30 8 1,500 230 16
oy Ap
Depth of Cut
2
I ZCENE / ZCCMC + RPM :rev./min « Feed : mm/min
e 728/ A7 B 272/3%2 543 2205
| A}, 7" Mild steels / Free cutting steel Structur;igta(;eg Sct?:gr? n Steels Tool steels / Mold steels Copper alloys Aluminum
Materid HP/SM SS/SC/FC SCM/HPM C1100 AL7075
A& Hardness -200HB ~30HRc 30~ 40HRc
o3
IS}u’cside RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae
lameter
21 28,000 230 1.5 0.05| 24,500 180 1.5 0.05 | 17,500 120 1.5 0.05 | 23,000 150 1.5 0.1 | 50,000 400 1.5 0.2
21.5 18,700 340 2.0 0.10 | 16,300 180 2.0 0.10 | 11,700 120 2.0 0.10 13,000 150 2.0 0.3 | 40,900 400 2.0 0.3
22 14,000 360 2.5 0.15| 12,300 220 2.5 0.15 8,800 170 2.5 0.15 11,500 150 2.5 0.4 | 31,800 400 25 0.4
23 9,300 390 4.0 0.30 8,200 240 4.0 0.30 5,800 170 4.0 0.30 8,000 200 4.0 0.6 | 21,200 400 4.0 0.6
24 7,000 390 5.0 0.40 6,100 240 5.0 0.40 4,400 180 5.0 0.40 6,000 200 5.0 0.8 | 15900 500 5.0 0.8
a5 5,600 470 6.0 0.50 4,900 260 6.0 0.50 3,500 200 6.0 0.50 5,000 200 6.0 1 12,700 500 6.0 1
26 4,700 480 8.0 0.60 4,100 270 8.0 0.60 2,900 200 8.0 0.60 4,000 200 80 1.2 | 10,600 500 8.0 1.2
28 3,500 470 10.0 1.00 3,100 270 10.0 1.00 2,200 200 10.0 1.00 3,000 200 10.0 1.6 8,000 600 10.0 1.6
210 2,800 480 12.0 1.20 2,500 280 12.0 1.20 1,800 200 12.0 1.20 2,400 200 12.0 2 6,400 600 12.0 2
212 2,300 470 15.0 1.50 2,000 260 15.0 1.50 1,500 200 15.0 1.50 2,000 200 15.0 2.4 5,300 700 15.0 24
HMolag Side Mi!ling =
Depth of Cut *Ap: AxialDepth <
* Ae : Radial Depth Ae

+ 2CENE=Z 240| 87

RCED

© A7 MR

c foER =22

— Too 27

=
Ae g1 4
AR

o M A

|
A

[
o

otH, 2CCMCE E 242 £
ZU2 SHHAZRA Lt
0|22 A 7hZA| 7

o Lo o
QEE 94 AR

[

* Grooving with 2CENE is not possible and 2CCMC is also not recommeded.
* Above parameters are for side milling.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* If avibration is occurred while side milling, reduce the feed.

227 QY BLICL
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I ZMRB/BMRB : ?aﬂz%ftizhlggltﬂFfrEiae%el%?1%&$§3MRB * RPM :rev./min « Feed : mm/min

DA Materid 220jEda  AluminumAlloys  AL7075 2L Plastic
wd  Ray A A A A
gg&?f; Elf;‘}%cgt%e RPM FEED Axial I'))epth Radial%epth RPM FEED Axial I'))epth Radial%epth
RO.1 1 35,000 420 0.003 0.03 35,000 1,000 0.05 0.03
RO.15 | 2 35,000 490 0.004 0.04 35,000 1,050 0.06 0.04
RO2 | 3 35,000 560 0.005 0.06 35,000 1,100 0.07 0.06
RO.25 | 4 35,000 700 0.006 0.07 28,000 1,200 0.08 0.07
. 10 27,300 504 0.004 0.05 21,840 864 0.06 0.04
RO3 | 4 35,000 910 0.007 0.09 24,000 1,200 0.1 0.09
. 10 27,300 655 0.005 0.07 18,720 864 0.07 0.05
RO4 | 4 26,000 940 0.008 0.12 18,000 900 0.13 0.12
: 10 19,500 658 0.006 0.1 13,500 576 0.11 0.1
RO.5 6 21,000 970 0.008 0.15 14,000 700 0.17 0.15
. 16 14,700 631 0.006 0.1 9,800 455 0.1 0.09
RO6 & 6 18,000 1,010 0.009 0.18 12,000 600 0.2 0.18
. 16 12,780 616 0.007 0.11 8,520 366 0.13 0.12
RO7 | 6 15,000 1,020 0.01 0.21 10,000 500 0.23 0.21
. 16 10,800 622 0.008 0.16 7,200 305 0.17 0.15
RO.75 | 6 14,000 1,010 0.012 0.24 9,500 480 0.25 0.24
, 16 10,220 636 0.01 0.19 6,935 302 0.19 0.17
. 25 8,483 477 0.008 0.14 5,756 227 0.13 0.11
R1 8 11,000 1,100 0.18 0.35 7,000 350 0.4 0.35
’ 20 8,140 704 0.16 03 5,180 224 0.35 0.33
. 30 6,919 528 0.14 0.25 4,403 168 0.3 0.28
R15 8 6,900 760 0.2 0.5 4,800 240 0.5 0.5
" 20 5,313 486 0.18 0.45 4,080 151 0.45 0.45
, 30 4,516 365 0.16 0.4 3,142 113 0.4 0.4
R2 16 5,200 690 0.25 0.65 3,600 180 0.6 0.65
” 25 4,056 449 0.22 0.6 3,060 13 0.56 0.61
. 35 3,488 336 0.2 0.55 2,356 85 0.54 0.57
R25 | 16 4,200 590 0.3 0.8 2,900 150 0.8 0.85
’ 25 3,234 4071 0.27 0.75 2,233 102 0.76 0.81
” 35 2,652 309 0.24 0.7 1,831 79 0.72 0.75
R3 25 3,500 550 0.35 0.9 2,400 120 1 1.2
. 35 2,940 468 0.33 0.8 2,016 102 0.95 1.1
. 50 2,323 355 0.3 0.7 1,593 78 0.9 1
R4 - 3,300 520 0.4 1.2 2,065 130 13 16
R5 - 2,850 500 0.5 1.5 1,615 125 1.6 2
R6 - 2,650 470 0.6 1.8 1,350 125 2 2.4
R7 - 2,500 450 0.8 2.4 1,000 120 2.5 3.2

Ap : Axial Depth 28k HiZI0](mm)

Ae : Radial Depth Hzdef&to|212/0] (mm)
_LM D : Outside Diameter 2|Z(mm)
— n:Speed SIHLEE (min)

|- Ae | Vf:Feed OI£4E (mm/min)

oy

Depth of Cut

| AP |

o A7) BAZAR 7€ 7|20H, 3 7HSA| 21742t FeedS 10% UP AFIFAA2.

o 7| BAZA2 D SX|0|B2 U I7ISA 7tS @Y, 718 B4, A8 7|A|0f| Wt 2AHE QY LTt

HE 7|A2 SUL It REG A0 = 2 20 0|EEEE 22 HIEZ E0{M A ©LICL

The parameters on the table is based on 2 flutes. For using 3 flutes, increase RPM and feed by 10% in stable milling condition.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.
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TIMBE

« RPM : rev./min « Feed : mm/min

M Materid ABS#A| /0f3Z  ABSresin/ Acrylic 220|E52  Aluminum Alloys  AL7075
Q| outside Diameter RPM FEED Ap (Axial Depth) RPM FEED Ap (Axial Depth)
RO.5 41,600 2,200 2.5 29,900 1,430 2.5
R1 41,600 2,420 5 29,900 1,650 5
R1.5 32,500 2,640 7.5 23,400 1,870 7.5
R2 26,000 2,640 10 19,500 1,980 10
R2.5 19,500 2,420 12.5 15,600 1,980 12.5
R3 17,550 2,530 15 13,000 1,980 15
R4 17,000 2,640 20 12,500 2,090 20
RS 16,000 2,640 25 12,000 2,200 25
R6 14,000 2,420 30 10,000 2,090 30
R8 13,000 2,350 40 8,700 2,000 40
D
Ay —
Depth of Cut 2.5D
7

Aol 3 BUS FOBHYNL,
3{Chet 27 219 Al TIA SOl HLSHIALR

47| ZEZU2 YL 220|122 A 7SN 7S B, 715 =4, A& 7|A|of w2t
ZUBTLI|H | 20 AUS S5 2SI L H L HE HYO| LT I ATS 200

Please be mindful of chip adhesion on the cutting edge.

ZHZ QUISH T},

41 Cto+&fod

& LEE H|2510] 2 SHUAIR.

When entering the tool to the workpiece, enter the tool from outside to the workpiece.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

2MLB

« RPM : rev./min « Feed : mm/min I ZMLE

+ RPM : rev./min « Feed : mm/min

DA Materid ABS#2] /OI3E  ABS resin/Acrylic OA3 Materid ABS 32| /0138 ABS resin / Acrylic
%3 Radius RPM FEED Axiz;;A gepth Radig%epth 24 Outside Diameter RPM FEED Axial.l\ gepth Radig%epth

RO.1 37,000 50 0.06 0.14 20.2 50,000 100 0.2 0.2

RO.2 37,000 100 0.12 0.28 204 50,000 200 0.4 0.4

RO.3 37,000 140 0.18 0.42 20.5 50,000 240 0.5 0.5

R0.4 37,000 190 0.24 0.56 20.6 40,000 240 0.6 0.6

R0O.5 32,000 210 0.30 0.7 20.8 30,000 240 0.8 0.8

R1 16,000 210 0.60 1.4 21 24,000 240 1 1

R1.5 11,000 210 0.90 2.1 22 12,000 240 2 2

R2 8,200 210 1.20 2.8 23 8,000 240 3 3

R2.5 6,000 250 1.50 3.5 24 6,000 240 4 4

R3 5,500 250 1.80 4.2 25 4,800 240 5 5

R4 4,100 280 2.40 5.6 26 4,000 260 6 6

R5 3,200 280 3.00 7.0 28 3,000 260 8 8

R6 2,700 330 3.60 8.4 210 3,000 260 10 10

R8 2,200 330 4.80 11.2 212 2,000 260 12 12
216 1,400 260 16 16

0.7D D
23 ] 0.3D el D
Depth of Cut o Depth of Cut o
« R8% 207t 21 42, RPMII FEEDE SY HIER H3FM Q. o 20| ZUsHA HAE|0] QUELICH T2 T5t7| sl 7HsolH HIXE
« A|BAZZS BT £X0[02 A IIBA 1B B, 1B 2, A0 2L

HE7|Aof w2t 2AHE 2 ST

HE7|AHQ S HEETt HES R0 = 2lM £t 0SS EE 22 HIER
Z0{M HEELCE.

If the effective length is long, reduce the RPM and feed in the same
proportion.

Use this table for your reference. Adjust the parameters depending on
your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, adjust
RPM and feed in the same proportion.

-

t 71 32, RPMIt FEEDE S HIEZZ H2FAIR.

47| BAZA2 A1 £2(0|122 U IISAI7IS BY, 7+5 =4, HE 7 |A0f
w2t 2A4HE 2% gLt

HE7|H 9| 2 £27H BES F R0 Sl 49 0154
E0{A HERILICE

pd3
E

ufn
rlo

Hg=z

The edge of the flute precisely grinded. If you want to measure the tool,

and to avoid damaging on the flutes, use non-contact measuring method.

If the effective length is long, reduce the RPM and feed in the same
proportion.

Use this table for your reference. Adjust the parameters depending on
your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, adjust
RPM and feed in the same proportion.
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12MBE / BMBE s e e

* RPM : rev./min « Feed : mm/min

Ay Az Mz FRGY (WYY 373/3%
Material Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Tool steels / Mold steels
HP/SM SS/SC/FC SCM/HPM
ZE Hardness -200HB ~30HRc 30~ 40HRc

g A Ae A Ae A Ae

ggari\l?sr L — Axial gepth Radial Depth Ll — Axial gepth Radial Depth = - Axial [F))epth Radial Depth
R0O.2 36,000 630 0.02 0.04 34,200 520 0.02 0.04 33,174 400 0.02 0.04
R0.3 24,300 630 0.03 0.06 23,085 520 0.03 0.06 22,392 400 0.03 0.06
R0.4 21,000 630 0.04 0.08 19,950 520 0.04 0.08 19,352 400 0.04 0.08
R0O.5 12,000 630 0.05 0.10 12,300 520 0.1 0.10 10,179 400 0.05 0.10
R1 11,400 630 0.10 0.20 10,000 520 0.1 0.20 8,700 400 0.10 0.20
R1.5 7,700 630 0.15 0.30 6,700 520 0.2 0.30 5,800 400 0.15 0.30
R2 5,800 630 0.20 0.40 5,000 520 0.2 0.40 4,300 400 0.20 0.40
R3 3,800 630 0.30 0.60 3,300 520 0.3 0.60 2,900 400 0.30 0.60
R4 2,900 630 0.40 0.80 2,500 520 0.4 0.80 2,200 400 0.40 0.80
R5 2,300 630 0.50 1.00 2,000 520 0.5 1.00 1,700 400 0.50 1.00
R6 1,900 630 0.60 1.20 1,700 520 0.6 1.20 1,400 400 0.60 1.20

EEE] 0.1XR %_L/\,/

Depth of Cut N
|-Ae | 0.2XR

© Y7IEY ZU2 2L TIR0|H 3E 7154 BM42t FeedE 10% UP AIFFHAI2.

* RO.50[5} A Z2 HAZR210| Feed HLFSH ARSI At 22 FHAIL.

© Y7 EMRA2 YD 22|0|BR M 7ISA| 7kS BY, 718 S, A 7|H|of et 2A4HE 2 gL
« HE7|H9 31 2

2|
[=]
&L HES A0 = 2lM S0t 01E £ 8 Z2 HIEZ 201 ALt

* The parameters on the table is based on 2 flutes. For using 3 flutes, increase RPM and feed by 10% in stable milling condition.

* Below 0.5mm of front diameter tool, set up the lower RPM

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, adjust RPM and feed in the same proportion.

| IMEM / IREM

+ RPM : rev./min « Feed : mm/min

T T28% 24 /3R

| ABS £:4| / of3 & ABS resin / Acrylic Structural steel / Carbon Steels /Gray cast iron
Material SS/SC/FC
9| outside Diameter RPM FEED Ap (Axial Depth) RPM FEED Ap (Axial Depth)
21 32,000 2,000 2.5 23,000 1,300 2.5
22 32,000 2,200 5 23,000 1,500 5
23 25,000 2,400 7.5 18,000 1,700 7.5
a4 20,000 2,400 10 15,000 1,800 10
25 15,000 2,200 12.5 12,000 1,800 12.5
26 13,500 2,300 15 10,000 1,800 15
28 10,000 2,400 20 7,800 1,900 20
210 8,000 2,400 25 6,000 2,000 25
212 7,000 2,200 30 5,000 1,900 30
D
EVIES T
Depth of Cut 25D
7
o 2 20| HUGHAH HAE|0] AFLICE THES TS| ol 7531 HIYE UAC 2 ZH FHUAIR

ST LAl TAY oA 2R SHIAIR.
© 7| EAZAZ A0 22I0|B2 M IIEA| 71S WY, TS S, A8 7|A 0f W 2AHE QUSLICE

ZUBTLI|A|O| 2 ABS S5 2USH7{LLH B A AY0| LYY I AHS S0t 015 S5 HoH0] 2Y SHHAlL.

—= T
* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When entering the tool to the workpiece, enter the tool from outside to the workpiece.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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I ZMRE * RPM : rev./min « Feed : mm/min

DA Material ABS /MC Nylon Acrylic/Polyaetal Polycabonate
23 Ry A Ae A Ae A Ae
&ggggr Elﬁe%gti?'/\e RPM FEED  pal Bepth Radial Depth RPM FEED ol gepth Radial Depth RPM FEED  pal Igepth Radial Depth
20.5 2 7,800 150 0.20 0.005 19,500 150 0.20 0.005 11,700 150 0.20 0.005
” 4 7,800 150 0.20 0.003 19,500 150 0.20 0.003 11,700 150 0.20 0.003
” 6 7,800 150 0.20 0.001 19,500 150 0.20 0.001 11,700 150 0.20 0.001
20.6 4 7,800 170 0.20 0.005 18,720 150 0.20 0.005 11,440 270 0.20 0.005
” 6 7,800 170 0.20 0.003 18,720 150 0.20 0.003 11,440 270 0.20 0.003
20.7 4 7,800 190 0.20 0.01 17,940 150 0.20 0.01 11,180 390 0.20 0.01
” 6 7,800 190 0.20 0.008 17,940 150 0.20 0.008 11,180 390 0.20 0.008
20.8 6 7,800 210 0.20 0.008 17,160 150 0.20 0.008 10,920 500 0.20 0.008
” 8 7,800 210 0.20 0.005 16,770 140 0.20 0.005 10,660 480 0.20 0.005
20.9 6 7,800 230 0.20 0.08 16,380 150 0.20 0.08 10,660 650 0.20 0.08
” 10 7,800 230 0.20 0.03 15,340 130 0.20 0.03 10,140 500 0.20 0.03
21 6 7,800 250 0.30 0.05 15,600 150 0.30 0.05 10,400 750 0.30 0.05
” 8 7,800 250 0.30 0.05 14,950 135 0.30 0.05 10,010 700 0.30 0.05
” 10 7,800 250 0.30 0.03 14,300 120 0.30 0.03 9,750 600 0.30 0.03
” 12 7,800 250 0.30 0.03 13,520 110 0.30 0.03 9,360 550 0.30 0.03
” 16 7,800 250 0.30 0.02 12,090 80 0.30 0.02 8,710 415 0.30 0.02
” 20 7,800 250 0.30 0.01 10,400 45 0.30 0.01 7,800 250 0.30 0.01
21.2 6 7,800 305 0.40 0.05 15,210 165 0.40 0.05 10,400 750 0.40 0.05
” 8 7,800 305 0.40 0.05 14,560 150 0.40 0.05 10,010 700 0.40 0.05
” 10 7,800 300 0.40 0.03 13,910 140 0.40 0.03 9,750 650 0.40 0.03
” 12 7,800 300 0.40 0.03 13,260 125 0.40 0.03 9,360 600 0.40 0.03
21.4 6 7,800 360 0.40 0.05 14,742 180 0.40 0.05 10,400 800 0.40 0.05
” 10 7,800 350 0.40 0.03 13,910 155 0.40 0.03 10,010 700 0.40 0.03
” 16 7,800 340 0.40 0.01 12,740 115 0.40 0.01 9,360 500 0.40 0.01
215 6 7,930 390 0.50 0.05 14,560 190 0.50 0.05 10,400 800 0.50 0.05
” 10 7,800 380 0.50 0.05 13,260 165 0.50 0.05 9,750 700 0.50 0.05
” 14 7,800 365 0.50 0.03 12,480 135 0.50 0.03 9,100 550 0.50 0.03
” 16 7,800 365 0.50 0.03 11,440 125 0.50 0.03 8,710 500 0.50 0.03
” 20 7,670 350 0.50 0.02 9,880 90 0.50 0.02 7,930 375 0.50 0.02
21.6 6 7,930 415 0.80 0.05 14,300 195 0.80 0.05 10,400 800 0.80 0.05
22 8 7,930 500 1.00 0.10 13,130 220 1.00 0.10 10,270 850 1.00 0.10
” 10 7,800 490 1.00 0.10 12,740 210 1.00 0.10 10,010 800 1.00 0.10
” 12 7,800 485 1.00 0.08 12,350 200 1.00 0.08 9,750 800 1.00 0.08
” 14 7,670 475 1.00 0.08 11,830 190 1.00 0.08 9,490 750 1.00 0.08
” 16 7,670 465 1.00 0.05 11,440 180 1.00 0.05 9,230 700 1.00 0.05
” 18 7,540 460 1.00 0.05 11,050 170 1.00 0.05 8,970 650 1.00 0.05
” 20 7,410 445 1.00 0.03 10,400 150 1.00 0.03 8,450 600 1.00 0.03
” 25 7,280 425 1.00 0.03 9,360 125 1.00 0.03 7,800 550 1.00 0.03
” 30 7,020 400 1.00 0.02 8,060 95 1.00 0.02 7,020 425 1.00 0.02
225 12 7,800 650 1.20 0.20 11,180 240 1.20 0.20 9,620 800 1.20 0.20
” 20 7,410 550 1.00 0.10 8,840 175 1.00 0.10 8,060 650 1.00 0.10
23 8 8,060 800 1.50 0.30 11,310 305 1.50 0.30 10,400 950 1.50 0.30
” 12 7,800 750 1.50 0.25 10,400 280 1.50 0.25 9,750 900 1.50 0.25
” 16 7,540 700 1.50 0.20 9,490 255 1.50 0.20 9,100 850 1.50 0.20
” 20 7,280 650 1.50 0.20 8,320 220 1.50 0.20 8,190 900 1.50 0.20
” 25 7.020 600 1.50 0.15 7,150 185 1.50 0.15 7,280 700 1.50 0.15
” 30 6,760 550 1.50 0.10 5,850 145 1.50 0.10 6,240 600 1.50 0.10
” 40 6,240 480 1.50 0.10 3,510 80 1.50 0.10 4,550 420 1.50 0.10
24 12 6,500 700 2.00 0.35 9,100 260 2.00 0.35 7,540 750 2.00 0.35
” 16 6,370 700 2.00 0.30 8,450 240 2.00 0.30 7,150 700 2.00 0.30
” 18 6,240 700 2.00 0.30 8,190 235 2.00 0.30 7,020 700 2.00 0.30
” 20 6,240 700 2.00 0.30 7,800 220 2.00 0.30 6,630 650 2.00 0.30
” 25 6,110 650 2.00 0.25 7,280 205 2.00 0.25 6,670 650 2.00 0.25
” 30 5,850 650 2.00 0.20 6,110 170 2.00 0.20 5,720 550 2.00 0.20
” 35 5,590 650 2.00 0.20 5,460 150 2.00 0.20 5,330 550 2.00 0.20
” 40 5,460 650 2.00 0.10 4,680 125 2.00 0.10 4,680 480 2.00 0.10
” 50 5,070 600 2.00 0.10 3,120 80 2.00 0.10 3,770 390 2.00 0.10
25 16 4,420 600 2.50 0.50 7,540 235 2.50 0.50 5,200 600 2.50 0.50
” 35 4,160 550 2.50 0.30 5,070 130 2.50 0.30 3,770 455 2.50 0.30
26 35 3,120 480 3.00 0.40 3,380 120 3.00 0.40 2,470 380 3.00 0.40
” 50 2,860 445 3.00 0.30 2,470 85 3.00 0.30 2,210 335 3.00 0.30
” 60 2,600 400 3.00 0.20 13,00 45 3.00 0.20 1,950 300 3.00 0.20
40l Slotting Side MiIIing
Depth o%: cut *Ap: Axial Depth 2 *Ap: AxialDepth 2| |
+ D : Outside Diameter D + Ae : Radial Depth AA:e|k
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| SMRE

+ RPM : rev./min « Feed : mm/min

D|A Material ABS /MC Nylon Acrylic/Polyaetal Polycabonate
o4 faz
gutside Effective RPM FEED Axi£ [F)'epth RadiQ%epth RPM FEED Axiaﬁ gepth Radiﬁ\lgepth RPM FEED Axiz:\ gepth Radiﬁ\lgepth
iameter Lengt
21 10 8,268 280 0.30 0.03 14,056 132 0.30 0.03 10,725 784 0.30 0.03
” 15 8,268 280 0.30 0.02 12,126 86 0.30 0.02 9,568 560 0.30 0.02
” 20 8,268 280 0.30 0.01 10,473 52 0.30 0.01 8,775 420 0.30 0.01
21.5 10 8,268 426 0.50 0.05 14,056 185 0.50 0.05 10,335 784 0.50 0.05
” 15 8,268 409 0.50 0.03 12,126 140 0.50 0.03 9,233 560 0.50 0.03
” 20 8,130 392 0.50 0.02 10,473 101 0.50 0.02 8,406 420 0.50 0.02
22 10 8,229 550 1.00 0.10 13,441 236 1.00 0.10 10,561 898 1.00 0.10
” 15 8,092 522 1.00 0.05 12,069 202 1.00 0.05 9,738 785 1.00 0.05
” 20 7,818 499 1.00 0.03 10,972 168 1.00 0.03 8,915 673 1.00 0.03
” 25 7,680 477 1.00 0.03 9,875 140 1.00 0.03 8,229 617 1.00 0.03
23 20 7,622 733 1.50 0.20 8,711 248 1.50 0.20 8,575 1,015 1.50 0.20
” 30 7,078 620 1.50 0.10 6,125 164 1.50 0.10 6,533 677 1.50 0.10
24 20 6,533 790 2.00 0.30 8,167 248 2.00 0.30 6,942 733 2.00 0.30
” 30 6,125 733 2.00 0.20 6,397 192 2.00 0.20 5,989 620 2.00 0.20
26 30 4141 612 3.00 0.40 4,486 153 3.00 0.40 3,279 484 3.00 0.40
. 40 3629 547  3.00 0.30 3134 104  3.00  0.30 2,804 412 3.00 0.30
28 40 3,338 514 4.00 0.50 2,883 98 4.00 0.50 2,580 387 4.00 0.50
” 50 2,571 432 4.00 0.40 2,220 82 4.00 0.40 1,986 325 4.00 0.40
210 50 2,262 401 500  0.60 1,954 77 500  0.60 1,748 302 5.00 0.60
” 60 1,697 169  5.00 0.50 1,465 32 500 050 1,311 127 5.00 0.50
212 60 1,442 153 6.00 _ 0.60 1,245 29 600 0.0 1,114 116 6.00 0.60
. Side Milling
Y SIoTtmg. o «Ap: AxialDepth o
Depth of Cut ) Ap.. Al Depth B = + Ae : Radial Depth
+ D : Outside Diameter s
o & BO0| FUSHAH HAE|O] QUELICE TS TS| Qfo] 7HSOIH HIHZ HAIO 2 24 SHYAIR

* 1S ZYUAI 753 DA HHoA 2IY SHYAIR.

© 7| BMRA2 YL 22|0|ER HIISA 718§, 715 S, A8 7|H|of et 2A4HZ 2YFLICY

o ZUBIFI|AQ Z|tf AUS L2 2SI H B HE HY0| LHT I ATS £29} 018 5 H|ZSI0] 2 SHUAIR.
o 2US0| A1 ZH0| 2 JA7|H AL QUBILICH (@1 0I5 AHBA| 21S 51 22| SimO|L 24.)

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.
* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 5im).
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| 2MEM

* RPM : rev./min « Feed : mm/min

oAy YHIARZ [ AZ 128Z[HLZ /315 20|15 EF
M e | Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Aluminum alloys
ElEShiE HP/SM SS/SC/FC AL7075
A& Hardness -200HB ~30HRc
i RPM  FEED He b RPM  FEED iy o RPM  FEED Ap =
Dignfletgr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
21 12,900 125 0.15 0.07 11,400 90 0.15 0.07 43,000 510 0.15 0.07
21.5 8,600 125 0.75 0.11 7,700 90 0.75 0.11 29,000 580 0.75 0.11
22 6,500 125 1.00 0.14 5,800 110 1.00 0.14 22,000 650 1.00 0.14
225 5,100 150 1.25 0.18 4,600 110 1.25 0.18 17,200 680 1.25 0.18
23 4,300 170 1.50 0.45 3,800 120 1.50 0.45 14,300 720 1.50 0.45
24 3,200 200 3.00 0.60 2,900 120 3.00 0.60 10,700 750 3.00 0.60
25 2,600 210 3.75 0.75 2,300 135 3.75 0.75 8,600 775 3.75 0.75
26 2,200 220 4.50 0.90 1,900 150 4.50 0.90 7,200 790 4.50 0.90
28 1,600 200 6.00 1.20 1,400 145 6.00 1.20 5,400 700 6.00 1.20
210 1,300 180 7.50 1.50 1,200 145 7.50 1.50 4,300 650 7.50 1.50
212 1,100 170 9.00 1.80 1,000 135 9.00 1.80 3,600 610 9.00 1.80
I 3MEM + RPM : rev./min « Feed : mm/min
JAHY U2 M TREL[EHAZ 3R Y20 EE
il Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Aluminum alloys
Material HP/SM SS/SC/FC AL7075
ZE Hardness -200HB ~30HRc
v RRM  FEED P he RPM  FEED Ap he RPM  FEED Ap he
Dismeter Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
21 13,674 141 0.15 0.07 12,084 101 0.15 0.07 45,580 566 0.15 0.07
215 9,116 141 0.75 0.11 8,162 101 0.75 0.11 30,740 644 0.75 0.11
22 6,890 141 1.00 0.14 6,148 123 1.00 0.14 23,320 722 1.00 0.14
225 5,406 170 1.25 0.18 4,876 123 1.25 0.18 18,232 769 1.25 0.18
23 4,558 192 1.50 0.45 4,028 134 1.50 0.45 15,158 799 1.50 0.45
24 3,392 226 3.00 0.60 3,074 134 3.00 0.60 11,342 833 3.00 0.60
26 2,332 249 4.50 0.90 2,014 168 4.50 0.90 7,632 877 4.50 0.90
I 4MEM + RPM : rev./min « Feed : mm/min
A} YHIARZ [ HAZ T28%/HLZ /31 20|15 S
o Mild steels / Free cutting steel Structural steel / Carbon Steels /Gray cast iron Aluminum alloys
M]II ZIII
S HP /SM SS/SC/FC AL7075
A& Hardness -200HB ~30HRc
v RPM  FEED A = RPM  FEED e L RPM  FEED Ap -
Diarstar Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
21 14,084 153 0.15 1.00 12,483 107 0.15 1.00 46,583 594 0.15 1.00
215 9,389 153 0.75 1.50 8,431 107 0.75 1.50 31,416 676 0.75 1.50
22 7,097 153 1.00 2.00 6,351 131 1.00 2.00 23,833 758 1.00 2.00
225 5,568 183 1.25 2.50 5,037 131 1.25 2.50 18,633 808 1.25 2.50
23 4,695 207 1.50 3.00 4,161 142 1.50 3.00 15,491 839 1.50 3.00
24 3,494 244 3.00 4.00 3,175 142 3.00 4.00 11,592 874 3.00 4.00
26 2,402 268 4.50 6.00 2,080 178 4.50 6.00 7,800 921 4.50 6.00
28 2,509 258 6.00 8.00 1,957 156 6.00 8.00 6,006 889 6.00 8.00
210 1,720 234 7.50 10.00 1,342 133 7.50 10.00 4,625 826 7.50 10.00
212 1,279 210 9.00 12.00 998 116 9.00 12.00 3,561 744 9.00 12.00
Ae
D
Holag Ae BT I— gp1~1.2=0.15D
Depth of Cut e T AP 215~35=05D
R 0 @4 ~=0.75D
o 2 E0| YUSHAH HAE|O AELIC ThES TS| QI8 7HSSIH HIEE UAOZ 2 FHAIR
o ST AUYA AL HHoflM 21 SHYAIL.
o 7| BMZRAZ AU £2|0|E2 HIIZA 7S Y, 7tS S, A& (Ao Wt 2AHE QYL

o ZUBIFI|AQ 2|t ATE LEE 2ASHALHH B HE HY0| LY ] ATS £204 015 S5 H2S10] 2 SHUAIR.

* The edge of the flute precisely grinded. If you want to measure the tool, and to avoid damaging on the flutes, use non-contact measuring method.

* When entering the tool to the workpiece, enter the tool from outside to the workpiece.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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2HHINB/2JJINB cCutting Condition ST ——

. 372342 #3723 <127
Mat:: ral Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM / HPM 30 ~40HRC NAK80 / KP4M 40~45HRC STAVAX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
Bk A
= p Ae Ap Ae Ap Ae
gg&ri‘fsr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
R5 7320 2635 0.25 1.0 6700 2196 0.50 1.0 5400 1910 0.50 0.50
R5.5 6660 2428 0.28 1.1 6000 2024 0.55 1.1 4900 1760 0.55 0.55
R6 6100 2185 0.30 1.2 5570 1821 0.60 1.2 4500 1584 0.60 0.60
R6.5 5630 2015 0.33 1.3 5150 1679 0.65 1.3 4160 1461 0.65 0.65
R8 4580 1639 0.40 1.6 4180 1366 0.80 1.6 3380 1188 0.80 0.80
R8.5 4300 1542 0.43 1.7 3900 1285 0.85 1.7 3180 1118 0.85 0.85
R10 3660 1311 0.50 2.0 3340 1093 1.00 2.0 2700 950 1.00 1.00
R10.5 3500 1250 0.53 2.1 3180 1042 1.05 2.1 2580 906 1.05 1.05
R12.5 2930 1056 0.63 2.5 2670 880 1.25 2.5 2170 765 1.25 1.25
R13 2800 1007 0.65 2.6 2600 839 1.30 2.6 2080 730 1.30 1.30
R15 2440 874 0.75 3.0 2230 728 1.50 3.0 1800 633 1.50 1.50
Ap : Axial Depth 2%t Z10](mm)
ol N Ae: Radjal Depth B3kl I Z10] (mm)
Denth of Cut < D : Outside Diameter 2|Z (mm
P T el n:Speed BHLE (min’)
- Vf:Feed Ol5&E (mm/min)

+ RE30| 2 Z0= 242t 0SE LS 2|0} 20% O[5HZ Z0|HAIR.

¢« AMEHZ Y 2EQ| 2YUS I 2 7S FHIAIR.

© AD| MARZS BT 4X(0[02 A KB IS B4, 7K3 B3, 28 7|7 Wt 27447 2% FLICL

© SATIAY 7IEEQ BE0| Ys B2 AUS0| A 2HBH UL 0| SLEE Z2 22 20{M A LT

© OBz, ZAR, QUDIAE SHUEES FA5IH, S 2 M5t 71SAI LB 30| 39| FHAIR

* In case of long effective length, reduce the RPM and feed by 20% or less.

* After the heat the shrink-fit, check the clamping and bolt status, and then use.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

ZHHINC/2JJINC Cutting Condition « RPM e Jmin « Feed : mm/imin

. 372392 #3%/ 2232 132
Ma?erial Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM / HPM 30 ~40HRC NAK80 / KP4M 40~45HRC STAVAX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc

o3 A Ae A Ae A Ae

I%gr%iedtgr s 2db Axial gepth Radial Depth 2 A Axial Igepth Radial Depth a A Axial gepth Radial Depth
210 9550 950 0.25 2.0 8900 890 0.50 2.0 7000 700 0.50 1.0
g11 8690 870 0.28 2.2 8100 810 0.55 2.2 6370 640 0.55 1.1
212 7960 800 0.30 2.4 7430 740 0.60 2.4 5840 580 0.60 1.2
213 7350 730 0.33 2.6 6860 690 0.65 2.6 5390 540 0.65 1.3
216 5970 600 0.40 3.2 5570 550 0.80 3.2 4380 440 0.80 1.6
217 5620 560 0.43 3.4 5240 520 0.85 34 4120 410 0.85 1.7
220 4780 480 0.50 4.0 4460 450 1.00 4.0 3500 350 1.00 2.0
a21 4550 450 0.53 4.2 4250 425 1.05 4.2 3340 330 1.05 2.1
@25 3800 380 0.63 5.0 3670 350 1.25 5.0 2800 280 1.25 2.5
226 3670 360 0.65 5.2 3400 340 1.30 5.2 2700 270 1.30 2.6
230 3200 320 0.75 6.0 2980 290 1.50 6.0 2330 230 1.50 3.0
Holat Slotting

De;: O?Cut + Ap: Axial Depth <
+ D @ Outside Diameter D

R
79 BE0| 28 80l 371 AL,
HMZ U2 A0 £3|0|22 H7HSA| 715 B, 7+ 24, A8 7| A|of w2t 224 2% St C.
© Z2BIFIIAQ) L) ALE SRS 2L 2 Y S0| BUH I} AL A0 0] S HI5I0] ZHTHINL.
© OBz, AR, QUDIAE FHUEES FA5HH, S & M5t 71SAl LB 30| F9| FHAIR
* If the effective length is long, reduce the RPM and feed in the same proportion.
* After the heat the shrink-fit, check the clamping and bolt status, and then use.
¢ Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

+ REZ 20Dt 39, RPMI} FEEDS S HI82 HAFAR,
o

-
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2GINB Cutting Condition

« RPM : rev./min « Feed : mm/min

. 33/ #32/ Za3Ey 2452
Material ool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM /HPM NAK80 / KP4M STAVAX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
g A Ae A Ae A Ae
(F%g(ri?gsr RPM FEED Axial Igepth Radial Depth RPM FEED Axial Bepth Radial Depth RPM FEED Axial Bepth Radial Depth
R5 6,220 2,500 0.1 0.5 5,700 1,700 0.1 0.3 4,590 1,840 0.05 0.3
R5.5 5,660 2,260 0.1 0.5 5,100 1,530 0.1 0.3 4,160 1,700 0.06 0.3
R6 5,180 2,070 0.1 0.5 4,740 1,420 0.1 0.3 3,800 1,530 0.06 0.3
R6.5 4,800 1,900 0.1 0.5 4,380 1,320 0.1 0.3 3,530 1,400 0.07 0.3
R8 3,900 1,530 0.2 0.5 3,550 1,060 0.1 0.3 2,870 1,150 0.08 0.3
R8.5 3,660 1,460 0.2 0.5 3,300 1,000 0.1 0.3 2,700 1,080 0.09 0.3
R10 3,120 1,240 0.2 0.5 2,840 850 0.1 0.3 2,300 920 0.10 0.3
R10.5 3,000 1,180 0.2 0.5 2,700 800 0.1 0.3 2,200 880 0.11 0.3
R12.5 2,500 990 0.3 0.5 2,270 680 0.1 0.3 1,830 740 0.13 0.3
R13 2,380 960 0.3 0.5 2,210 650 0.1 0.3 1,760 700 0.13 0.3
R15 2,080 850 0.3 0.5 1,990 600 0.2 0.3 1,530 610 0.15 0.3
Ap : Axial Depth %%+ Z10](mm)
Hola N AeiRad.iaI D(—,Tpth HEZBI5E0| 2401210 (mm)
Depth of Cut < _kw D : Outside Dlameter Qlé (mm)
B — e | n:Speed ZHLE (min)
A Vf:Feed O|54E (mm/min)

FEZ0| 2 420 3| OISEES 2| 20% O[5t ZO0|HAI2.

OIME HZ U BE| 2B B0l $ 7B SHIAIC.

Y7| ZAZU2 YT 20|82, M 7ISA| 7S B, 715 S, A8 7|H|of w2t 2A4HE 28 FLCH

SAT|AA 722 20| gis E2 2SO LUTA| ZUR0| 2JUL L9 OSEEE 22 HIEZ E0M A& FLCL
OI0E2, AR, QU OJAE SUEES FHGHH, S 2 A5t 7H5A| 2B 1t watof 2| SHAIR

In case of long effective length, reduce the RPM and feed by 20% or less.

After the heat the shrink-fit, check the clamping and bolt status, and then use.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

2GINC Cutting Condition

« RPM : rev./min « Feed : mm/min

" 372 /342 #3z2/m2sEs 232
Nﬂt-éﬁll Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM /HPM NAK80 / KP4M STAVAX / SKD11
4 Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc

g A Ae A Ae A Ae

I%lajrtrﬁiadtgr RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth RPM FEED Axial gepth Radial Depth
210 8.200 807 0.3 2.0 7.560 756 0.1 1.0 5,950 595 0.125 1.0
211 7.400 739 0.3 2.2 6.900 688 0.1 1.1 5,410 544 0.138 1.1
212 6.770 680 0.3 2.4 6.320 629 0.2 1.2 4,960 493 0.150 1.2
213 6.250 620 0.3 2.6 5.830 586 0.2 1.3 4,580 459 0.163 1.3
216 5.070 510 0.4 3.2 4.740 467 0.2 1.6 3,720 374 0.200 1.6
217 4.780 476 0.4 3.4 4.450 442 0.2 1.7 3,500 348 0.213 1.7
220 4.060 408 0.5 4.0 3.790 382 0.3 2.0 2,970 297 0.250 2.0
221 3.870 382 0.5 4.2 3.610 361 0.3 2.1 2,840 280 0.263 2.1
@25 3.230 323 0.6 5.0 3.120 287 0.3 2.5 2,380 238 0.313 2.5
226 3.120 306 0.7 5.2 2.890 289 0.3 2.6 2,300 229 0.325 2.6
230 2.720 272 0.8 6.0 2.530 246 0.4 3.0 1,980 195 0.375 3.0

2olat Slotting

De;hﬂ O?Cut + Ap ¢ Axial Depth 2
+ D : Outside Diameter D

SE2 207t 71 42, RPMIt FEEDE S HIEZ HZIFA L.

ONE HZ Y BEO| 22 Hol £ KT SIS,

H7| BAZ A2 H0 £2(0|B 2, HIHSA| 75 @, 7HS 22, A& 7| Ao 2t 24 23 St
ZUBITLI|A Q| 2| ATE £
0022, AR, QUDIAE SHUEES FASHH, S & H|7{5t L 715A| 2B 230 F2| FHAIR
If the effective length is long, reduce the RPM and feed in the same proportion.

After the heat the shrink-fit, check the clamping and bolt status, and then use.

£ ZDSPALE B 2 X HO| 2 A| ABIS 20} 015 SEB HISI0) 2L,

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.

www.jjtools.co.kr ‘



ZDINB * RPM :rev./min « Feed : mm/min ZDINC + RPM: rev./min « Feed : mm/min

IA Materid £% Graphite A Materid &2 Graphite
3 Radius RPM FEED Axial;\ gepth Radiggepth 243 Outside Diamete RPM FEED A><ial;A Igepth Radiggepth
R5 12740 4200 0.250 1.0 210 16560 2822 0.250 3.0
R5.5 11580 3892 0.275 1.1 211 15000 1862 0.275 3.3
R6 10600 3570 0.300 1.2 212 13780 1708 0.300 3.6
R6.5 9800 3290 0.325 1.3 213 12740 1582 0.325 3.9
R8 7960 3800 0.400 1.6 216 10350 1820 0.400 4.8
R8.5 7490 3600 0.850 1.7 217 9740 1720 0.850 5.1
R10 6370 3060 1.000 2.0 220 8280 1460 1.000 6.0
R10.5 6000 2900 1.050 2.1 221 7800 1400 1.050 6.3
R12.5 5100 2440 1.250 2.5 225 6630 1180 1.250 VAS
R13 4900 2360 1.300 2.6 226 6370 1140 1.300 7.8
R15 4250 2000 1.500 3.0 2 30 5520 1920 1.500 9.0
Ap : Axial Depth

a3 :_LM ge :()Ruat(iiigleﬁg:eter Bk SIotting g

DepthofCut | <|  \ SRSl ) Depth of Cut . /Sp:~ C/)*:t'zildzeg;hmeter e

‘ Ae ‘ Vf: Feed (mm/min) 4‘—‘”

+ SEW 077 Z9, RPMII FEEDS SY HISE YHZNR.

+ OAE HZ U BE| 2YS 5Ol S B FHYNL.

¢ A7 BAMZZS 3T 4X(0[02 A 71BAI 1B B4, 7KB B, HE T W2t ZAHZ 2 B,

© ZUBILIAQ| 2| ATES L5 ZIGI7LE H L HE HYO0| L A| ATHS L0 015 £ 5 H|H|SHO ZHSHIAIR.

© 201713 o022 2L

* If the effective length is long, reduce the RPM and feed in the same proportion.

* After the heat the shrink-fit, check the clamping and bolt status, and then use.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
* Air blow is recommended for graphite milling.

4SFIB Cutting Condition

* RPM : rev./min « Feed : mm/min

iy 578/ 3¥2 gad/zal5E 173=z
M at:. al Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
SCM /HPM NAK80 / KP4M STAVAX / SKD11
A& Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
HE24 A
= p Ae Ap Ae Ap Ae
ggariwssr RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth RPM FEED Axial Depth Radial Depth
R5 6370 2380 0.3 1.0 4750 1700 0.13 0.8 3100 620 0.13 0.8
R5.5 5800 2125 0.3 1.1 4300 1550 0.14 0.8 2840 570 0.14 0.8
R6 5300 1980 0.3 1.2 3950 1420 0.15 0.9 2600 520 0.15 0.9
R6.5 4900 1836 0.3 1.3 3650 1300 0.16 1.0 2400 480 0.16 1.0
R8 4000 1487 0.5 1.8 3000 1070 0.23 1.4 1950 390 0.23 1.4
R8.5 3750 1402 0.5 1.9 2800 1000 0.24 1.4 1800 370 0.24 1.4
R10 3180 1190 0.5 2.0 2370 850 0.25 1.5 1560 300 0.25 1.5
R10.5 3000 1130 0.5 2.1 2260 800 0.26 1.6 1500 300 0.26 1.6
Ap : Axial Depth &2l Z/0](mm)
opzr N Ae: Radjal Depth BrZUI3ko| QI 70| (mm)
Deoth O?C " < D : Outside Diameter 2|Z(mm
€p u I — ‘ Ae ‘ n:Speed SIHEE (min)
- Vf:Feed OIE&E (mm/min)
« RE30| 2 Z0= 242t 0EE LS 2|0 20% O[5HZ ZO0|HAIR.
+ TS 5 QB LIS ol 3 IHB BHIAL.

2}
© A7| MARZS BT 4X(0[02 A KB IS B4, 713 S, 28 7| Wt 274%7 2% FLICL

© SATAY 7IEEQ BE0| s B2 AUS0| TN 2HBH UK 0| SLEE Z2 IR 20{M A LTt

© O0jEZ, MR, QU N|AE FUES UG, S 2 A5t 7H3A| LB ut Lat0] 0| 5HAR

* In case of long effective length, reduce the RPM and feed by 20% or less.

* After the heat the shrink-fit, check the clamping and bolt status, and then use.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* In case of workpiece and machine do not have enough rigidity and make vibration, reduce the RPM and feed in same proportion.
* Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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4SFIC Cutting Condition

* RPM : rev./min « Feed : mm/min

=Y Iottmg
- 372 /392 832/ Zaisi=2 23E
= Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SCM / HPM NAK80 / KP4M STAVAX / SKD11
4E Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
Eléd RPM  FEED Ap Ae RPM  FEED Ap Ae RPM  FEED Ap Ae
Iggrtvﬁiatgr Axial Depth ~ Axial Depth Axial Depth  Axial Depth Axial Depth ~ Axial Depth
210 1600 320 2.0 10 1440 288 1.0 10 800 130 1.0 8.0
211 1450 290 2.2 11 1305 261 1.1 11 725 120 1.1 8.8
212 1330 265 2.4 12 1197 239 1.2 12 660 100 1.2 9.6
213 1225 245 2.6 13 1103 221 1.3 13 610 100 1.3 10.4
216 1000 200 3.2 16 900 180 1.6 16 500 80 1.6 12.8
217 940 190 3.4 17 846 171 1.7 17 470 75 1.7 13.6
220 800 160 4.0 20 720 144 2.0 20 400 65 2.0 16.0
221 760 150 4.2 21 684 135 2.1 21 380 60 2.1 16.8
Slotting
2olak
De:c:o?Cut +Ap: Axial Depth <
+ D : Outside Diameter D
ZHHA - Side Cutting
o 372 /382 g3z /z2EE 13EZ
o ";I_i Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SCM /HPM NAK80 / KP4M STAVAX / SKD11
4E Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
e RPM  FEED a bz RPM  FEED by bz RPM  FEED Ap -
Doi}ajrgrﬁletgr Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
210 2050 500 5.0 1.0 2050 480 5.0 0.5 800 130 3.0 0.5
211 1880 450 5.5 1.1 1880 420 5.5 0.6 730 120 3.3 0.6
212 1720 410 6.0 1.2 1720 380 6.0 0.6 660 100 3.6 0.6
213 1600 380 6.5 1.3 1600 350 6.5 0.7 610 100 3.9 0.7
216 1300 310 8.0 1.6 1300 300 8.0 0.8 500 80 4.8 0.8
217 1220 300 8.5 1.7 1220 285 8.5 0.9 470 75 5.1 0.9
220 1000 250 10.0 2.0 1000 240 10.0 1.0 400 65 6.0 1.0
221 980 230 10.5 2.1 980 220 10.5 1.1 380 60 6.3 1.1
Side Milling
olaf
== +Ap: AxialDepth £
Depth of Cut « Ae : Radial Depth 4%
5% 40|17 71 42, RPMIL FEEDE S HIEZ HFFAH L
FELS F AUT| YRAE|A=A| & 2 7HS SHIAIR.
47| INZA2 H0 SA0ID2 4IHBA 7K B4, 718 S5, 3N T 224087 288 B
AZHL 70| 20| NS A58 2SI 2 A HA0 W A SIS SE9) 015 SE8 HAfSlo] 2oL,
0l=2, HAtg, OU DIAE SHES 22501, 43  A7Ioin 1BA Hen} Waio) 3ol HlAl

If the effective length is long, reduce the RPM and feed in the same proportion.
After the heat the shrink-fit, check the clamping and bolt status, and then use.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
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5~125FJC Cuttlng Condltlon * RPM:rev./min « Feed : mm/min
ZHAA  Side Cutting
_— 372/ 282 #3237/ D2 23EY
I "J,H Tool steels / Mold steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SCM / HPM NAK80 / KP4M STAVAX / SKD11
4E Hardness 30 ~40HRc 40 ~ 45HRc 45 ~ 55HRc
e RPM  FEED Af7 = RPM  FEED AP i RPM  FEED At b2
Buidtg Axial Depth  Radial Depth Axial Depth  Radial Depth Axial Depth  Radial Depth
210 3075 1150 5.0 1.0 3075 1104 3.0 0.5 1200 299 3.0 0.5
211 2820 1035 5.5 1.1 2820 966 33 0.6 1095 276 33 0.6
212 2580 943 6.0 1.2 2580 874 3.6 0.6 990 230 3.6 0.6
213 2400 874 6.5 1.3 2400 805 3.9 0.7 915 230 3.9 0.7
216 1950 713 8.0 1.6 1950 690 4.8 0.8 750 184 4.8 0.8
217 1830 690 8.5 1.7 1830 656 5.1 0.9 705 173 5.1 0.9
220 1500 575 10.0 2.0 1500 552 6.0 1.0 600 150 6.0 1.0
221 1470 529 10.5 2.1 1470 506 6.3 1.1 570 138 6.3 1.1
Side Milling
24olaf
=HS +Ap: AxialDepth £
Depth of Cut + Ae : Radial Depth
Ae
« 72 Z0|7 21 4%, RPMII FEEDE SY HIER H3FA Q.
+ TS 3 Q5| ARG Sl 3 IHBSHIAIL.
+ A7) A 222 6 7IZ010 & 4 B7HA| QYO S LjoIM FEEDS UP SFAAIL.
© 7| BZA2 D A0I02 WIS I3 BY, 713 23, 48 7o 12} 22 QY BLICL
o ZUEILT|AQ 2| AUS LE5 2SI L H B HE SY0| WY A ATUS £291 018 £25 HIF5H0 24 SHAAL.
© OolE=z, HAR, 2 UIéE EUEES 25N, S 2 HAHILL 7HSAl LSt L3tof| 20| SHAL
* If the effective length is long, reduce the RPM and feed in the same proportion.
¢ After the heat the shrink-fit, check the clamping and bolt status, and then use.
* Above the table value is based on 6 flutes. If you use more than 6 flutes of endmill, raise up the feed in stable milling condition.
* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
¢ Air blow or mist coolants are recommended and note for chip emission, heat, or ignition.
4SFDB 4SFDC 6~12SFDC
Ay L] Ty 291 Ty 29
Material Graphite Material Graphite Material Graphite
8 A 9 9/
= p Ae : Ap Ae : Ap Ae
%gé?fsr RPM FEED Axial Depth Radial Depth Igigrtﬁ:gtgr RPM FEED Axial Depth Radial Depth IDc?grEnsgitgr RPM FEED Axial Depth Radial Depth
R5 9550 3965 0.250 1.0 210 5100 4000  0.250 3.0 210 5100 4840  0.250 3.0
R5.5 8700 3640 0.275 11 211 4630 3700  0.275 33 211 4630 4477  0.275 33
R6 7960 3315 0.300 1.2 212 4250 3400 0.300 3.6 212 4250 4114 0.300 3.6
R6.5 7350 3055 0.325 1.3 213 3920 3125  0.325 3.9 213 3920 3781 0.325 3.9
R8 5970 2470 0.400 1.6 216 3180 2550  0.400 4.8 216 3180 3086  0.400 4.8
R8.5 5620 2340 0.850 1.7 217 3000 2400 0.850 5.1 217 3000 2904 0.850 5.1
R10 4780 1989 1.000 2.0 220 2550 2000  1.000 6.0 220 2550 2420  1.000 6.0
R10.5 4550 1898 1.050 2.1 221 2430 1950  1.050 6.3 221 2430 2360  1.050 6.3
Ap : Axial Depth
quE | Ae : Radial Depth e Slotting U Slotting
Depth | € D : Outside Diameter Depth | « Ap: Axial Depth 2 Depth | « Ap: Axial Depth 2
ofCut | 7 |#e | N Speed (min ) ofCut | . p: Outside Diameter D ofCut | . p : Outside Diameter D
Vf: Feed (mm/min)
+ REY 077 Z9, RPMI FEEDS U IS HHZNL. " RPN rev./min- Feed  mmmin
+ IS B SUHS| UYTIGET| B 3 IHE SHIAIS.
© A EAZAS BT $2(0|02 ATIBAIIZ 84, 7K8 B3, 42 7| 2t 227 2 HLICL
. .’n‘_?iiﬂf 7|H2 2| ATS L5 ZASEAL H B A SH0| LM A| ATS £L0H 0|5 £S5 H2510] 2 SHUAIR.
© SUIS WO 22 E SHELICE
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If the effective length is long, reduce the RPM and feed in the same proportion.
After the heat the shrink-fit, check the clamping and bolt status, and then use.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Air blow is recommended for graphite milling.



PCD End Mill cutting Condition

« RPM : rev./min « Feed : mm/min

A0 Viteri - FEED RATE (2
ateria H
h 3l 2 ~3mm 4~6mm 7~11mm 12~ 20mm
AL-alloy Si (1% 150 ~ 6,000 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04~0.3
AL-alloy Si {12% 150 ~ 4,000 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04~0.3
AL-alloy Si)12% 150 ~ 2,000 0.007 ~ 0.05 0.02 ~0.150 0.02~0.20 0.04~0.3
Magnesium alloy 150 ~ 6,000 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04~0.3
Cooper alloy 150 ~ 5,000 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04~0.3
Brass ally 150 ~ 5,001 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04~0.3
GFRP 150 ~ 3,000 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04~0.3
CFRP 150 ~ 4,000 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04~0.3
Graphite 150 ~ 3,000 0.007 ~ 0.05 0.02 ~0.150 0.02 ~0.20 0.04 ~ 0.3
1 2SP0 Cutting Condition « RPM :rev.min » Feed : mm/min
oA QLR ZE | IPALZE Mild steels / Free cutting steel 128Z% [EAZ [ 3lFH ?gg;t‘é;"’sltslﬁgﬁlss/ ot Sizels 212 |38 Tool steels / Mold steels
Material HP/SM SS/SC/FC SCM/HPM
A& Hardness ~200HB ~30HRc 30~ 40HRc
9| outside Diameter HAEE (v/0) 0|5 (f) HULEE (v/0) 0|5 (f) HALEE (v/0) 0|5 (f)
21 23,800 500 20,000 400 19.100 380
22 12,000 700 10,350 400 9.550 380
23 8,000 800 6,900 550 6.400 510
24 5,900 800 5,200 620 4.800 570
26 3,980 700 3,450 550 3.180 510
28 3,000 600 2,600 520 2.400 480
210 2,400 580 2,070 500 2.000 460
212 2,000 560 1,720 480 1.600 450
216 1,500 500 1,300 400 1.200 380
© IS0 M0 ZAO| B2 B ABRYHLICH (71 0/5 AHBA| 215 518 2] 3mo|Lf ZL)
. T2 e g FHELICL
« AT| A 22 21 220102 4 IKBA| 7KE AL, 18 2, 18 7|70] njet 224 7 Qarsict.
o RUBITLI|AQ| 2| ATE £EE ZISIALEH L AE SHA0| LS I ATIS £201 0|5 £ 25 H|2||5H0] RYSHUAIR.

Using shrink-fit chuck is recommeded.

25TD Cutting Condition

2L/ T2EB/HLAY/5FH 318/3382

Use a machine with low vibration and good rigidity (@1 or less, the vibration tolerance management should be within 3um).

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

+ RPM : rev./min « Feed : mm/min

LS AdAZ EELIESE

mé.’lﬂ Mild Steels/Free cutting steels Structur%steels / tQarbon Steels Tool steels / Mold steels Ductile cast irons Stainless Steels Aluminum alloys ?—Iiﬂ
Material HP/SM SS/SCIFC. SCM/HPM FCD SUS304/5US316 AL7075 inconel
4= Hardness ~200HB ~30HRc 30 ~ 40HRc
24 NS OFF  HARE 0BF AMAE 0B BMEE 0S¥ HAAE 05 s 0 Y]
Diameter Vv/C f v/C f V/C f V/C f v/C f v/C f v/C f
234 60~100 0.1~0.2 60~100 0.1~0.2 20~60 0.05~0.1 40~70 0.07~0.2 20~60 0.05~0.2 | 80~120 0.1~0.2 10~30 0.05~0.15
24.3 60~100 0.1~0.2 | 60~100 0.1~0.2 20~60 0.05~0.1 40~70 0.07~0.2 20~60 0.05~0.2 |80~120 0.1~0.2 10~30 0.05~0.15
25.1 60~100 0.1~0.2 | 60~100 0.1~0.2 20~60 0.05~0.1 40~70 0.07~0.2 20~60 0.05~0.2 |80~120 0.1~0.2 10~30 0.05~0.15
26.9 60~100 0.15~0.3 | 60~100 0.15~0.3 20~60 0.08~0.2 40~70 0.1~0.2 20~60 0.1~0.2 | 80~120 0.15~0.2 10~30 0.05~0.15
2 8.6 60~100 0.15~0.3 | 60~100 0.15~0.3 20~60 0.08~0.2 40~70 0.1~0.2 20~60 0.1~0.2 | 80~120 0.15~0.2 10~30 0.05~0.15
210.3 60~100 0.2~0.4 | 60~100 0.2~0.4 20~60 0.1~0.2 40~70 0.2~04 20~60 0.15~0.3 | 80~120 0.2~0.4 10~30 0.1~0.2
. A7 220l YAZAL AT075HGO| TIEOE 2 B HAZZOE 1 o0l YR0|E ABO| S Al GAF 1740] 20| BRILIC
(CHEMS 02)808-2745 -¢H1La)
« 2US0| A1 ZH0| E2 SA7|H ME2UYLICH (1 0I5H AHRA| 21 & 22| 3umO|L 2L4.)
. 712 Qe Hg 2L
« A7 BA 27 B0 230102 A JBAI TS 8K, 18 2, A8 710 Wt 22 WY 2uLIc

ZUBIL7|AQ| 2| ATE SEE ZASIALLH U HE AY0| Y I ATS

Using shrink-fit chuck is recommeded.

S £E04 0|5 S5 H|FS5H0 YA,

The above aluminum cutting conditions are based on the A7075 series, so please inquire with our staff for drilling conditions for other aluminum series.
Use a machine with low vibration and good rigidity (@1 or less, the vibration tolerance management should be within 3um).

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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1 2DED Cutting Condition « RPM: rev./min « Feed : mm/min

AR Materid 220|E §a Aluminumalloys  AL7075 ABS#:2|/0}3- ABS resin / Acrylic
217 Diameter RPM 0|53 (f) RPM 05 (f)
20.1~0.3 25,000 0.001 ~ 0.003 22,000 0.001 ~ 0.003
20.3~0.5 20,000 0.005 ~ 0.02 22,000 0.005 ~ 0.01
20.5~0.8 18,000 0.01~0.03 15,000 0.01 ~0.03

20.8~1 15,000 0.02 ~ 0.04 13,000 0.02 ~ 0.05
21~1.5 12,000 0.03~0.05 8,000 0.02 ~0.05
215~2 9,000 0.03 ~0.05 6,000 0.02 ~0.05
22~3 7,000 0.03 ~0.05 4,500 0.05
23~4 3,500 0.03 ~ 0.05 3,200 0.05
24~5 2,800 0.03 ~0.05 2,500 0.05
25~6 2,200 0.03 ~ 0.05 2,000 0.05

+ 47| Y20|E BAZAS AT075H B 7|ZOR 24 B HAZACR T 0| Y20|5 AU SHY Al YA ATA0] 20| HIRLICE
(CHEEHS 02)808-2745 A1)

50| 211 20| 22 BA7 |7 ALRRYBLICH (81 0I5t AHBAI IS 518 2] 3umOlLh 22.)

712 FS Hg FHELIL,

47| WA 272 21 230|102 A 71| 7KS B4, 1 B3, M8 7|0f w2t 22 $7 2usLIC,

ZUBIL7|H 0| 2(ch A S =8 2ASI7LEH L HE S0| U I AES £204 015 S5 H|Z[SI0] 2YSHAIL.

===

The above aluminum cutting conditions are based on the A7075 series, so please inquire with our staff for drilling conditions for other aluminum series.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 3ym).

Using shrink-fit chuck is recommeded.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.

I ZMID Cutting Condition « RPM : rev./min « Feed : mm/min

U734 Teazglne el ¥els 32 5

aléﬂﬂ | Mild Steels/Free cutting steels Structur7|GSrtae;LsaétCi?£?§n Steels Aluminum alloys Copper

ateria HP/SM $S/SC/FC AL7075 1100

ZE Hardness ~200HB ~30HRc = =
oA i+ oS4E 3+ o54E 3+ o54E Hx OS5 AR

Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
20.5 25,500 510 19,100 380 35,000 700 28,000 350
21 191,00 840 13,000 360 28,600 1,720 22,880 860
21.5 138,00 760 7,430 330 21,200 1,520 16,960 760
22 9,500 630 6,000 330 19,400 1,160 15,520 580
22.5 8,900 780 5,730 370 15,300 1,840 12,240 920
23 8,500 840 5,900 450 13,000 1,250 10,400 625

¢ OJAQ| 10| S & Al LHTH0| HOjZ| B2, SH4aldt BT S SHIAR.

o UESHY HHES 2ol HAR ALE S HASIH, 84 HARIL Bt YL

o Y7 HAZUS D £30|22, 7RG A 7HS Y, 7HS =4, A8 7|Alof w2k 24 HE 2 st

¢ Z2S0| A1 20| E2 ZA7|H AL QUBILICEL (21 0[5t AR Al 21F 518 22| 3umO|LHYR)

© ZURILI|A| Z|H ATE S8 ZIIGI7{L H L 2 H SHH0| LS i ATIS £L0H 0|5 S5 510 2YFHIAIL.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.

* For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* Please use a machine with low vibration and good rigidity (for @1 or below, keep vibration tolerance within 3um).

If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
adjust the spindle speed and feed rate proportionally.
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I 4DUBE(standard length) Cutting Condition
Z8%/[E142/517H

+ RPM : rev./min « Feed : mm/min

- LD ZZ /YA 37%/2383 SEfY 23
”-V-\'ZH Mild Steels/Free cutti-nlg steels suuaur?g?;gé tCiz:(r)a(;n Steels Tool steels / l\cﬂlold steels Du?:tile castirons
[ HP/SM SS/SC/FC SCM/HPM FCD
4K Hardness ~200HB ~30HRc 30~40HRc -
9 s osaE s osaE s osaE 34 osaE
Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
26 3,600 920 3,400 575 2,550 600 2,550 580
28 2,720 770 2,800 610 1,780 460 1,870 485
210 2,150 660 2,120 610 1,440 415 1,530 435
212 1,870 630 1,780 550 1,190 370 1,275 400

 DjARf] 10| £OKY B Al Li7A0| BOIRIDE, EHlst BUTS SHINS.
© U 2 HHES I3 WAIR AS S MBI, £84 HAQT ATHALICL
o M| HAFRAS 2T A3|0|D2 A TR A| JE SAL 7HE
A TIATO] 2 20| 2ITh SxDc 01440] E2 A

© ZUBILI|AQ Zh ATE S5 2SI H W HE HYO| LT I AT

54 1 7|0 ufat 2
| peck(Q) HYze ﬂ%sme
£2010j& &

£ HIH5I 2YSHA L.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.
* For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.

adjust the spindle speed and feed rate proportionally.

| S3DUBEH Cutting Condition

If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,

+ RPM : rev./min « Feed : mm/min

BE/E = 13=g Eaj2| [ 1FEZ 22| / 2F=S
lIMZ{i Alloy Steels / Pre-hardened Steels Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material NAK80 / KP4M STAVX / SKD11 SKD11/ SKD61 YXR7 [ SKH51

A& Hardness 40~45HRc 45~55HRc 55~62HRc 62~65HRc
9% Bus  Op4E s Op4E s Op4E s OlgAE

Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
23 3,820 232 2,636 127 1,910 86 1452 67
24 2,900 235 1,943 130 1,450 72 1088 55
25 2,400 211 1,584 119 1,200 66 900 46
26 1,910 195 1,320 108 1,000 60 730 36
28 1,440 150 965 90 720 45 540 27
210 1,177 120 783 72 580 36 435 22
212 998 105 653 60 480 30 360 18
216 720 75 486 45 360 23 270 14

+ TAo) 0| B9 B Al LIF40| HOIAID2, S5 SUTE SHIAIS.
S50 2 HES o) TG NS Hasiol +24 YR} s
© 47| M 2742 30 40|22,

o Ab7| HAF ZAL 3DC0|5F ZAQLCE

HIE NS 8, 715 =4, A& 7)Aol w2t =

HE 2YELCL

* 3Dc2ItE HA A A THSS HAISHIAIR. SFR|TH ZAF 2 40f 2t & H%OILFHHP"*‘R@LIEL

© ZUBILIIAQ 2 ATE L5 ZASHLEH U A FAL0| LS O ATE

L5 H|25t0] 2YoHA 2.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.
* For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

* The cutting conditions above are 3Dc or less.

* When cutting more than 3Dc, perform step processing. However, depending on the cutting conditions, chip emissions can get worse.
* Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.
* If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,

adjust the spindle speed and feed rate proportionally.
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I 2DUBES(3XD) cutting Condition

« RPM : rev./min « Feed : mm/min

F2EZ/e2Z/3FH 372/3¥2 g3g/zest=2 aEEZ
|’5|’7{| Structural steels / Carbon Steels / Gray castirons Tool Steels / Pre-hardened Steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SS/SC/FC SCM / HPM NAK80 / KP4M STAVX / SKD11
4E Hardness ~30HRc 30~40HRc 40~45HRc 45~55HRc
oA 3+ 0S4k 3+ OE4E U+ oS4k 3+ oS4k
Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
21 15,900 440 11,000 360 9,450 310 8,900 200
22 7,900 520 6,000 390 5,000 220 4,500 200
23 6,900 770 5,900 450 4,300 250 4,000 230
24 5,170 850 4,500 450 3,200 280 3,000 250
25 4,140 820 3,450 570 3,000 360 2,450 310
26 3,450 840 3,000 570 3,000 330 2,010 310
28 2,580 860 2,100 440 1,700 280 1,520 260
210 2,070 680 1,700 400 1,300 220 1,210 220
212 1,730 560 1,400 350 1,050 200 1,000 200
216 1,300 440 1,150 340 800 170 750 170
220 1,030 390 950 340 650 170 600 170

© TIAO| 10| BOH & A Li740| HOR|D2, SIS SUTS SN,

- 20
© HESHYBIES QloH ZAR ALES TYSIH, +84 ZARI ERAALICE

1M 22 H0 2A0I02, 4718 A KB UK, 71 8%, 28 T Tl 221 2 QerEiL,

QanorsH |
= od
ZUBTLI|H | 2|0 AUS S5 ZISIHLE H L HE HJO| YT I ATUS £t 015 K5 HYS10 ZYTHUAIR.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.
For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
adjust the spindle speed and feed rate proportionally.

I 2DUBES(5XD) cutting Condition

+ RPM : rev./min « Feed : mm/min

. F2SY/HA[ETY 372/382 #32/m2j51=2 23
|—|7{| Structural steels / Carbon Steels / Gray castirons ~ Tool Steels / Pre-hardened Steels Alloy Steels / Pre-hardened Steels Hardened Steels
Material SS/SC/FC SCM / HPM NAKS0 / KP4M STAVX / SKD11
ZE Hardness ~ 30HRc 30 ~ 40HRc 40 ~ 45HRc 45~55HRc
94 3+ oS AR 3+ oS AR M+ oS 4R M+ o AE
Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
Tmm 15900 400 11,000 330 9,450 280 8,900 180
2mm 7,900 470 6,000 350 5,000 200 4,500 180
3mm 6,900 700 5,900 410 4,300 230 4,000 210
4mm 5,170 770 4,500 410 3,200 250 3,000 230
5mm 4,140 745 3,450 520 3,000 330 2,450 280
6mm 3,450 760 3,000 520 3,000 300 2,010 280
8mm 2,580 780 2,100 400 1,700 250 1,520 240
10mm 2,070 620 1,700 360 1,300 200 1,210 200
12mm 1,730 510 1,400 320 1,050 180 1,000 180
16mm 1,300 400 1,150 310 800 150 750 150
20mm 1,030 350 950 310 650 150 600 150
+ TAIO| DHO| B B A| L0 HOIA|DZ, BHAISHSUTS SHIAIL.

=
o 955} 2 HIZ S Ol HALS AR S HASIH, £8A HALQTL S1HMQILICY
© A7 A 2712 2D 430102, M7HE Al 7K BY, 718 B, M8 A0 w2t 22 W s
+ ZAfBH WAo| Tt 7270] o) 5xDc 01Are] £ Al peck(Q) YRS HABHIAIS.
2B} 7|10 30 AT 458 ZUSLE B U HY HA0| LY 1 ALS S50 0}5 S=E U230 2L,

.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.

For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.

* If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
adjust the spindle speed and feed rate proportionally.
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[ ZDUBE(Shart length) Cutting Condition
Z8Y/EHAY/372H

+ RPM : rev./min « Feed : mm/min

OlHETLZ 7} /3 A, 7257 CiEjOl 2
E'QZH Mild SEte:|3Fref</1Tti-n|ng‘teels suuaur?g?;gé tci?(;?gn Steels Toolcs,tilfll I\EAIE:I :{eels Du?:til! Zs-':-i:ns
e HP/SM SS/SC/FC SCM/HPM FCD
4 Hardness ~200HB ~30HRc 30~40HRc -
9 s ogaE s osaE s osaE B4 osaE
Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
a1 19,100 840 19,200 430 13,000 360 11,500 385
22 9,500 630 9,700 430 6,000 330 6,100 330
23 8,500 840 8,200 360 5,900 450 5,950 460
a4 6,400 770 6,500 430 4,500 450 4,400 440
25 5,000 940 5,200 680 3,450 550 3,500 560
26 4,250 880 4,500 600 4,000 550 3,000 560
28 3,200 740 3,300 580 2,100 440 2,200 460
210 2,550 640 2,500 580 1,700 400 1,800 420
212 2,200 600 2,100 530 1,400 350 1,500 390

+ TAAO| DHO| SO & A| L7440 HOIADZ, A5 2
- B UUEE 90 TR N2 A0, +84 BB &
o 7| EA ZAS YD 0|22, HIIS A 7S BY, 718 S, A& 7| Ao [2E 2 HE QYSLICE

© ZUBILIIAQ 2{0) ATS S8 205 2 A FHY0| “a*c','% M ATS £2040]E £ 25 H|ZGIH 2HTHAIR.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.
* For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

adjust the spindle speed and feed rate proportionally.

| 2DUBE(standard length) Cutting Condition

FRBY/EAY/EFY

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,

+ RPM : rev./min « Feed : mm/min

S ST e 372382 S
11|’—‘.’1H Mild Steels/Free cutting steels Struaur‘.}gsée; lcSa/StCi?(I;g(sm Steels Tool steels / Mold steels Ductile cast irons
Material HP/SM SS/SC/FC SCM/HPM FCD

ZE Hardness ~200HB ~30HRc 30~40HRc =

93 s OBAE us  OBAE s OBAE Fus  osAE

Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED

21 19,100 760 19,200 390 13,000 330 11,500 350
22 9,500 570 9,700 390 6,000 300 6,100 300
23 8,500 760 8,200 330 5,900 410 5,950 420
24 6,400 700 6,500 390 4,500 410 4,400 400
25 5,000 850 5,200 620 3,450 520 3,500 510
26 4,250 800 4,500 550 4,000 500 3,000 510
28 3,200 670 3,300 530 2,100 400 2,200 420
210 2,550 850 2,500 530 1,700 360 1,800 380
212 2,200 550 2,100 480 1,400 320 1,500 350
216 1,600 530 1,600 430 1,150 310 1,100 300
220 1,300 450 1,300 430 950 310 900 300

© TjAHo| DHO| 29K B Al Li7A0| oI D2, Shalst BUTS SHIAIQ.

© Y33 HIES 9I5) AR AISS BYSHO, 484 HARIL ATHRILIC,

o2 o Too =2
© YT EM ZAS YT SA0|B2, IS A 7S BY, 7S B4, A8 7| o w2t 22 HE 2YFLIC

o =Ty 1o
+ ASHE DAl 24 F27/0] 3 5xDC Olo] SRR A peck(Q) HYUHS HABHIAL.
ZABIL IO Aol ATS ST 2L L HY A0 LUE 1) ATS S50} 05 LS B0 ZHFHIL.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.
For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

adjust the spindle speed and feed rate proportionally.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.

If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
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I ZDUBEV(BXD) Cutti ng Condition + RPM: rev./min « Feed : mm/min

I E ST N i e e 372/282 Sefel 23

I\ﬁlla?:l;lal Mild Steels/Free cutting steels Structura/l(;srtaeyelcsa/StCi?glrJ]t;n Steels Tool steels / Mold steels Ductile cast irons
HP/SM SS/SC/FC SCM/HPM FCD
A Hardness ~ 200HB ~ 30HRc 30~40HRc -
oA BHs 0S4k Bus 054K Bus 054K gus 054K
Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
a1 19,100 840 19,200 430 13,000 360 11,500 385
22 9,500 630 9,700 430 6,000 330 6,100 330
23 8,500 840 8,200 360 5,900 450 5,950 460
a4 6,400 770 6,500 430 4,500 450 4,400 440
25 5,000 940 5,200 680 3,450 550 3,500 560
26 4,250 880 4,500 600 4,000 550 3,000 560
28 3,200 740 3,300 580 2,100 440 2,200 460
210 2,550 640 2,500 580 1,700 400 1,800 420
212 2,200 600 2,100 530 1,400 350 1,500 390
216 1,600 580 1,600 470 1,150 340 1,100 330
220 1,300 500 1,300 470 950 340 900 330

 TjARfo] 10| HOHY B Al Li7A0| BOIR|D, Erst SUTLS SIS,
 BETYUSE I TR NSS BT 284 BT AL
© A7 A 2242 30 420102, M7HE Al 7K BY, 718 2, HE A0 w2t 22 W QB
07} P15 A4 ATIE 25 2R 2 48 0] 4T 1 AIE A2l 018 A8 UHISO| SHHAL.

-

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.
For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
adjust the spindle speed and feed rate proportionally.

I ZDUBEV(5XD) Cutting Condition + RPM : rev./min « Feed : mm/min

YR e hy el 373/382 Sefe 33

I\IIII,I:-]A?ZFJ;Ial Mild Steels/Free cutting steels Structura/IGSr;eyelcsa/StCi?gac;n Steels Tool steels / Mold steels Ductile cast irons
HP/SM SS/SC/FC SCM/HPM FCD

AE Hardness ~200HB ~ 30HRc 30~40HRc -
Lelp:] e S AR Hx OS5 Ak 3+ O 4R M OS4E

Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
a1 19,100 760 19,200 390 13,000 330 11,500 350
22 9,500 570 9,700 390 6,000 300 6,100 300
23 8,500 760 8,200 330 5,900 410 5,950 420
o4 6,400 700 6,500 390 4,500 410 4,400 400
25 5,000 850 5,200 620 3,450 500 3,500 510
26 4,250 800 4,500 550 4,000 500 3,000 510
28 3,200 670 3,300 530 2,100 400 2,200 420
210 2,550 580 2,500 530 1,700 360 1,800 380
212 2,200 550 2,100 480 1,400 320 1,500 350
216 1,600 430 1,600 530 1,150 310 1,100 300
220 1,300 450 1,300 430 950 310 900 300

+ TARO| TH0| 2K & A| LIFA0| B0 D2, BASH SUTS SHINQ.

=
© UZEHA HIES Sl HAIR AS 2 HASIOL, £84 HAQIL AT,
© A7 A 2742 2D 420102, M7HE Al 7K $Y, 718 B, M8 A0 w2t 22 W s
+ ZAfBH WAo| nfat 7270] o) 5xDc 01Are] £ Al peck(Q) YRS HABHIAIS.
2B} 1710 30 AL 458 ZUSPLE B U HY HA0| LY 1) ALS S50 0}5 S=E U230 2L,

.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.

For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.

* If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
adjust the spindle speed and feed rate proportionally.
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I 2DUBEW(3XD) cCutting Condition

+ RPM : rev./min « Feed : mm/min

AR Z 7 /3YArZ 7283/243/57d EEHEST Ag|oIz|AZ
E'QZH Mild Steels/Free cutting steels Structur?lertae; lcsé/stcifgzgn Steels Ductile cast irons Stainless Steels
Material HP/SM SS/SC/EC FCD SUS304/SUS316
4 Hardness ~200HB ~30HRc = =
9 s ogaE s osaE s osaE B4 osaE
Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
a1 19,000 530 13,200 430 13,200 460 19,150 830
22 9,480 620 7,200 460 7,010 400 9,550 630
23 8,280 920 7,080 540 6,840 550 8,400 830
24 6,200 1010 5,400 540 5,060 550 6,350 770
25 4,970 980 4,140 690 4,025 670 5,100 715
26 4,140 1000 3,600 690 3,450 670 4,200 660
28 3,100 1030 2,520 530 2,530 550 3,200 740
210 2,500 830 2,040 470 2,070 500 2,550 700
212 2,100 670 1,680 420 1,725 460 2,100 580
216 1,560 530 1,380 410 1,265 400 1,600 510
220 1,240 460 1,140 410 1,035 400 1,250 480

o OJAHO| 10| S0HY & Al L7140 BO{A|B 2, SHast 2HLS SHAIL.
o HEE Y HIZS Qo) HAIR ALE 2 HESIH, 84 ARSI LT
o Y7 HAZUS A 230182, HIIZ A 7S €Y, 718 24, A8 7|0 K2t 2A HE 2
« Peck(Q) drilling ZtA#2 9% %E.JE EtQ 0.2Dc~0.5Dc, LiE 2HE EfQ} 0.2Dc~1.5DcE HASILICE
ZUBTLI|AO| 2|t ATS 25 ZGHALE H 3 HE HYO| LU I ATIS £291 045 S5 H|H|5H0] 2YTHAAIL.

=]
=)
ol
ol
L
[u]
-

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.

* For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

For peck (Q) drilling, we recommend intervals of 0.2Dc to 0.5Dc for external coolant types and 0.2Dc to 1.5Dc for internal
coolant types.

If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
adjust the spindle speed and feed rate proportionally.

I 2DUBEW(5XD) Cutting Condition

+ RPM : rev./min « Feed : mm/min

U2 /ANY e Sef 23 Ao A%
EI’%”H Mild Steels/Free cutting steels Structurz;IGsrtae; lcsa/stci?(;zcsm Steels Ductile cast irons Stainless Steels
bareiel HP/SM SS/SC/FC FCD SUS304/5US316
A& Hardness ~200HB ~30HRc = =
oA M OS54k AL oS4k AL oS4k SHx OIS AR
Outside Diameter RPM FEED RPM FEED RPM FEED RPM FEED
21 19,000 480 13,200 390 13,200 420 19,150 750
22 9,480 560 7,200 420 7,010 360 9,550 570
23 8,280 840 7,080 490 6,840 500 8,400 750
24 6,200 920 5,400 490 5,060 500 6,350 700
25 4,970 890 4,140 625 4,025 610 5,100 650
26 4,140 910 3,600 625 3,450 610 4,200 600
28 3,100 940 2,520 480 2,530 500 3,200 670
210 2,500 750 2,040 430 2,070 455 2,550 640
212 2,100 610 1,680 380 1,725 420 2,100 525
216 1,560 480 1,380 370 1,265 360 1,600 460
220 1,240 420 1,140 370 1,035 360 1,250 440

DAl 10| 2O B A Li740| HOIR|D2, SIS SUTS SIS,

© YET U HHES S8 AR AISS BRI, 284 WAQIL AYHYLIC

© | M 222 4T 420102, AIKBAI KB BY, 718 B, HE 7o wet 271 W QB

 ZABHE TIAH| Ifek 721200] Zi0H 5xDc 0JAk0) S22 Al peck(Q) HZFS HASHIALL.

+ Peck(Q) drilling 7H42 2|2 2HE Efe} 0.2Dc~0.5Dc, L% 221 E EtY 0.2Dc~1.5DcE HAFLICE

ZABI}I|700) S0 AT SE8 ZWSPALE B U HY HAO| BT 1 AL 4201 0}5 SEE HIZFH0) 2L,

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.
* For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

+ Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.

For peck (Q) drilling, we recommend intervals of 0.2Dc to 0.5Dc for external coolant types and 0.2Dc to 1.5Dc for internal
coolant types.

If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,
adjust the spindle speed and feed rate proportionally.
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I 2DUBEN(3XD) cutting Condition

+ RPM: rev./min « Feed : mm/min

_ ol=p|g st 22 ot2p|E 52 ABS=+=2| /012
l.|.|ém-| Alumlnum alloy castings Aluminum alloy ABS resin / Acrylic
et ACA8 AL7075
oA M 0S4 g 054K gus 054K
Outside Diameter RPM FEED RPM FEED RPM FEED
21 28,600 1,720 25,740 1,540 10,500 210
22 19,400 1,160 17,460 1,050 7,000 210
23 13,000 1,250 11,700 1,120 5,250 260
24 9,650 1,160 8,685 1,040 3,850 190
25 7,800 1,120 7,020 1,010 2,850 140
26 6,500 840 5,850 760 2,250 110
28 4,850 870 4,365 790 1,800 90
210 3,900 800 3,510 720 1,450 70
212 3,200 770 2,880 700 1,200 60
213 3,000 800 2,700 710 1,100 55

.+ TjARRfe] THO| £KY B Al L0 HOR|DE, S SUTS SIS,
© UZEA U Sl HAR AS S HHSHOL, £84 WARIL AT,

R S

o HAbSHS DARO| T2} 1Z10| Z|TH 5xDc OJAre
o 20| M7 ZA0| 22 T A

S O

=", o

-

220102, 4 /KB AI 73 BY, 713 B, 18 7170) w2t 22
S Al peck(Q) HYYE LS
1A A8 QB (91 0131 48 A| 15 618 82| 01220
2B} 70| 2T) AHS SEE ZWSILL Y X S0 LT 1 ATS 25040l

HE QYL
HAAIR.

£ H[3H[5t0] ZYSHAIR.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.

For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.
* Please use a machine with low vibration and good rigidity (for @1 or below, keep vibration tolerance within 3um).
* If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,

adjust the spindle speed and feed rate proportionally.

| 2DUBEN(5XD) cutting Condition

Y20l #2 F8

+ RPM : rev./min « Feed : mm/min

220/ Ba ABS=:2|/0t3H

Eléﬂﬂ Aluminum alloy castings Aluminum alloy ABS resin / Acrylic

Material AC48 AL7075
oz s Os4E s og4E s olgdE

Outside Diameter RPM FEED RPM FEED RPM FEED

a1 28,600 1,430 25,740 1,290 10,500 168
22 19,400 970 17,460 870 7,000 168
23 13,000 1,040 11,700 940 5,250 208
a4 9,650 970 8,685 870 3,850 152
25 7,800 940 7,020 850 2,850 112
26 6,500 700 5,850 630 2,250 88
28 4,850 730 4,365 660 1,800 72
210 3,900 660 3,510 600 1,450 56
212 3,200 640 2,880 580 1,200 48
213 3,000 660 2,700 600 1,100 44

. IARHOl TH0| &
- A A HEE 9
o AFJ| HAFZAS 2T
. HABH= u|u1|.|o|[[rg}
o ZE0| AT

O B A| L F440] HOjA| 02, Bl

4R g8 BT, 284 BARY} B
2300182, M7HZ A 73 B4,
70| 2]ch SxDc Ol4f2] =

ZMo| :E 2%

SHIS AR
FAelLCE

75 =4, A& 7| Ao w2t 2 HE 2
EZ Al peck(Q) HUZS HESHIAIR.
{71 AL QUELICE (31 0[5 AL Al 1S 518 22 3umO|Li 7*)

ZABILI(H S| 2] AUS £EE 2T517{LEH B A HY0| BYB I ATS {09015 £

YLt

£ Hl2510f 2YsHAIR.

* Ensure a stable clamping when fixing the cutting tool, as durability may be compromised if the clamping is unstable.

For smooth chip evacuation, we recommend using cutting oil, and a soluble cutting fluid is effective as well.
Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

* Please adjust the peck (Q) feed rate when drilling with a cutting tool that has a depth of cut (Dc) exceeding 5 times the diameter.
* Please use a machine with low vibration and good rigidity (for @1 or below, keep vibration tolerance within 3um).
* If the cutting conditions exceed the maximum spindle speed of the machine or if chattering and thermal phenomena occur,

adjust the spindle speed and feed rate proportionally.
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ZFDR Cutting Condition + RPM : rev./min « Feed : mm/min

gy | SuRzamsa o CEEERNERES. | BwEw #33/z2i3EYy St 24 AglAZ
Ma 1; Al Mild Steels/Free cutting steels /Gray cast rons Tool Steels / Mold steels Alloy Steels / Pre-hardened Steels Ductile cast irons Stainless Steels
HP/SM SS/SC/FC SCM/HPM NAK8O/KP4M FCD SUS304/SUS316
Ak Hardness ~200HB ~30HRc 30 ~ 40HRc 40 ~ 45HRc - =
LIpz] UL 0S4 B4 0IBAE UL 0S4 B4 0IBAE UL 0S4 B4 0IBAE
Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
20.2 33000 35 29500 40 16500 25 14000 15 29500 30 16200 15
20.3 31500 55 25000 40 15500 30 12500 15 26500 35 15300 15
204 27500 75 23800 50 14500 35 11500 20 23200 40 14500 20
20.5 25800 85 22000 60 13200 40 11000 25 21500 45 13200 20
20.6 24600 115 20500 85 12000 55 10000 25 20000 60 12000 25
20.7 22500 135 19500 115 11000 70 9000 30 18500 90 11500 30
20.8 21000 180 18000 150 10500 80 8000 35 17000 120 10000 35
20.9 20500 240 16800 190 9500 95 7500 35 16000 145 9850 40
21 19500 300 16000 230 9450 110 6800 35 15700 180 9600 50
22 12000 340 10000 290 5800 150 4100 60 10000 230 - -
23 8000 410 7100 330 3800 165 2700 70 7100 280 - -
a4 6100 425 5200 380 2700 170 2100 80 5250 300 - -
@5 4900 425 4200 280 2350 175 1650 80 4250 300 - -
26 4150 425 3550 330 1800 175 1350 80 3550 300 - -
28 3100 430 2700 350 1500 175 1000 80 2700 300 - -
210 2600 430 2200 360 1100 175 850 80 2000 300 - -
212 2100 430 1750 360 950 175 630 80 1800 310 - -
218 1600 430 1400 360 750 175 520 80 1350 310 - -
220 1250 430 1100 360 600 175 430 80 1000 310 - -

AL 2B HRE 2BY WA ABO| HAYLICE ARE ALBSHA LBA|, ST SEE 20% B0 ABSHIAL.
HALBH= AP0 it S2O| HZ740[7H AL 26 O} Al ) S WAlS HYBLICH
2 £ TKBA, ZARI ZE0| Ti2HRA 2212) ZHEHIAI2. ZAZ0| 305 0[3H 1, TIES 50% HEAAIL.
ZAF210] 30 14 T, SIS 70% O[3t, TEE30% O[3t2 ZOIAIR.

B 71380 2E AR HYAIS.
444 2718 71 2501t 22T Sejo] et ZEBINS.

20— o

Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.

When the final depth of drilling exceeds twice the diameter relative to the cutting material, we recommend using peck drilling method.
For stainless drilling, we recommend that the tool diameter is 1.9mm or less.

If you use for inclined angle as slope drilling, reduce the feed by 50% for inclined angle less than 30°, and reduce below 70% of the RPM
and 30% of the feed for inclined angle over 30°.

Do not use for side milling.

Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.

2FDRL Cutting Condition

+ RPM : rev./min « Feed : mm/min

A UZZANY sl st 372/38% #az/masey Het 2
Mat::rial Mild Steels/Free cutting steels A ure;Gsraeye csast i?(;ngn eis Tool Steels / Mold steels Alloy Steels / Pre-hardened Steels FCD
HP/SM SS/SC/FC SCM/HPM NAK80/KP4M
A= Hardness ~200HB ~30HRc 30 ~ 40HRc 40 ~ 45HRc =
o HH4  olgaE HH4  Old4E HHe  Ojs4s sHs  olsds HH4  olgaE
Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
23 11000 800 9500 580 7500 320 5000 220 9300 400
24 8000 800 7200 580 5600 320 4100 220 7300 400
25 6500 800 5550 580 4500 320 3300 220 6000 400
26 5500 810 4800 590 3550 320 2700 220 5000 400
28 4100 810 3600 590 2850 320 2000 220 3800 400
210 3300 810 3000 590 2350 320 1650 220 3000 410
212 2750 820 2450 600 2000 320 1480 220 2480 410
216 2100 820 1800 600 1550 330 1000 220 1850 410
220 1650 820 1550 600 1250 330 850 220 1550 410
+ A ZE M2 284 BAS A0 HHYULICL HAIRE AIBSHA| 242 A|, BT 0SS EE 20% 201 ABSHIAIL
+ ZAISHS T{AR0] ek E2ii0] 2171007} 22iThH| 264 O} Al M 22! WAIS BRBILIC
. ZB7IZROZE ARSI DHIAIL.
. EA 2742 71 ZA0ILt S Aefol wat ZEBHALL.

Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.

When the final depth of drilling exceeds twice the diameter relative to the cutting material, we recommend using peck drilling method.
Do not use for stainless material. We recommend using 2FDRW or 2FDRLW for stainless material.

Do not use for side milling.

Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.
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I 2FDRW Cutting Condition

FEB/EA/EFY

« RPM : rev./min « Feed : mm/min

A i %ﬂ?.’.‘.%*/illﬁ%* Structural steels / Carbon Steels 373/a3z g=d/zalstE SEt 23 AH|QlE|AZ
Mat-érial Mild Steels/Free cutting steels /Gray castirons Tool Steels / Mold steels Alloy Steels / Pre-hardened Steels Ductile cast irons Stainless Steels
HP/SM SS/SC/FC SCM/HPM NAK80/KP4M FCD SUS304/SUS316
A& Hardness ~200HB ~30HRc 30 ~ 40HRc 40 ~ 45HRc = =
9 B4 g 4R sze OgaE se Oz aE aHa oig4E sHa olg4E B4 OgaE
Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
23 12500 900 10000 600 7500 300 6500 270 10000 450 10000 600
24 9500 930 8000 620 5500 300 4800 270 8000 450 8000 600
25 7500 930 6500 620 4500 300 3800 270 6300 460 6300 620
26 6500 950 5400 630 3700 330 3200 280 5400 470 5500 620
28 4800 950 4000 630 2900 330 2500 280 4000 470 4000 620
210 3800 950 3300 630 2450 330 2000 280 3200 470 3300 620
212 3300 950 2800 630 2000 330 1600 280 2800 470 2900 620
216 2500 950 2000 630 1500 330 1300 280 2000 470 2000 620
o BMNZAE AZ= 284 EAR ALBO| MH YLICH HA[E ALBSIA| %2 Al 2IM £ 25 20% E0] AFBSHYAIL.
+ S0/ 3xDcE B7IA IHIAIQ. A HE AlE7H 37 &S 29, MEUY WIS ASSHIAIL.
« HEE7H420,1Dc ~ 0.5Dc AtO|E HAEHLCE
+ ZHIISEO2E AHESHA| DA,
o BAZAST|A 20|t ST YEof 2t 2ATHIAIR.
* Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.
* Do not over the drilling depth of 3 x Dc. If the state of chip emission is not good enough, use peck drilling method.
* For the stainless material, use peck drilling method.
* Peck drill interval is recommended between 0.1 Dc to 0.5 Dc.
* Side milling is not possible.
* Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.
I ZFDRLW Cuttlng Condltlon « RPM : rev./min « Feed : mm/min
- LS ESTE T283/a22/ A4 37Y/2YY #3/m2eEY Sl 33 AQIAZ
M Wid Steels/Free cuting steels  Structralteels  CarbonSteels 1o Steels / Moldsteels oy Seels Pe-hardened tees Ductile cast rons Stainless Steels
Material /Gray cast irons YRS ISR
HP/SM SS/SC/FC SCM/HPM NAK8O/KP4M FCD SUS304/SUS316
A= Hardness ~200HB ~30HRc 30 ~ 40HRc 40 ~ 45HRc - -
A A+ 0S4 S+ 0S4 A+ OIS 4R 3+ OIS 4K 33+ OIS 4R 3Hs OIS 4K
Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
23 15000 1250 10000 600 7300 300 6500 270 10000 460 10000 600
24 11000 1300 8000 600 5500 300 4800 270 8000 460 8000 620
25 9000 1300 6400 600 4500 300 3800 270 6500 460 6500 620
26 7500 1350 5300 630 3700 320 3200 280 5300 480 5300 630
28 5600 1350 4000 630 2800 320 2500 280 4000 480 4000 630
210 4500 1350 3200 630 2300 320 2000 280 3200 480 3300 630
212 3700 1350 2800 630 2000 320 1700 280 2900 480 2800 630
216 2850 1350 2100 630 1500 320 1300 280 2100 480 2100 630
o HAZAR AZE B HAF AB0| MM YLICH HARE ALBSHA| U2 Al, BMI £EE 20% 20 ALSSHIA|R.
+ S 0| 5xDCE B7IA) IHIAIQ. X HiE AlE7H 37 948 A9, BEUY WAIS ABSHIAIL.
+ B 742 0.1Dc ~ 0.5Dc MOIE FAELICE
+ 201713802 SR OIS,
© A2 712 ZH0|LH SUT AEfo| 2t ZHSHIALL,

* Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.

* Do not over the drilling depth of 5 x Dc. If the state of chip emission is not good enough, use peck drilling method.

* For the stainless material, use peck drilling method.
* Peck drill interval is recommended between 0.1 Dc to 0.5 Dc.
* Side milling is not possible.

* Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.
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T 27 Recommended Cutting Conditions

4ETM(R)

FZEY[EHA/EZY

o4 a20js 3 AB[I2AZ #a2/z251E
Workl &ﬂerial Aluminum alloys Stainless steels Struaurz;l(.;srgeye 'jaéﬁ?gﬁ‘;” Steels Alloy Steels / Pre-hardened Steels
AL7075 SUS304 / SUS316 SS/SC/FC NAK80/KP4M
4 Hardness ~30HRc 40 ~ 45HRc
TAP v/C FZ v/C FZ v/C FzZ v/C FZ
M3 0.02~0.03 0.01~0.015 0.01~0.015 0.005 ~ 0.01
M4 0.02 ~0.03 0.01 ~0.015 0.01 ~0.015 0.005 ~ 0.01
M5 0.02 ~0.03 0.01~0.015 0.01~0.015 0.005 ~ 0.01
M6 0.03 ~0.04 0.015~0.02 0.015~0.02 0.01~0.015
70 ~ 80 60 ~70 45~55
M8 0.03 ~0.04 0.015~0.02 0.015~0.02 0.01~0.015
M10 0.04 ~0.05 0.015~0.02 0.015~0.02 0.015~0.02
M12 0.04 ~0.05 0.015~0.02 0.015~0.02 0.015~0.02
M16~M23 0.05 ~ 0.07 0.025 ~ 0.03 0.025 ~ 0.03 0.015 ~0.02

2DTM 4IMTM

o=q)E 32 s L
& P HZE34 A EIEMs 312
AR Aluminum alloys =07 oA |Ebs &3

Work Material AL7075 Non-ferrous metal Work Material Titanium Alloys
TAP v/C FZ v/C FZ TAP v/C FZ
M3 0.03~0.04 0.03~0.04 MO0.8 ~ M1 0.005~0.01
M4 0.03~0.04 0.03~0.04 M1 ~ M2 20 ~ 60 0.005~0.01
M5 0.03~0.04 0.03~0.04 M2.5 0.005 ~0.01
Mé 0.04 ~0.05 250~300  0.04~0.05 M2.6 0.005 ~ 0.01
M8 0.04 ~0.05 0.04 ~0.05
M10 0.05~0.06 0.05~0.06
M12 0.06 ~0.07 0.06 ~0.07
M16 0.06 ~ 0.07 0.06 ~ 0.07
DA AB[I2AZ BT/ A2 T283/HL3/57 7%/ 382
Work Material Stainless steels Mild Steels / Free cutting steels 5”“““'7'5:;51/3 tci?z;lrjxgn Steels Tool steels / Mold steels
SUS304 / SUS316 HP/SM SS/SC/FC SCM / HPM
4K Hardness ~ 200HB ~ 30HRc 30 ~ 40HRc
TAP FZ v/C FZ FZ v/C FZ
Tr8, Tr9 0.02~0.03 0.02 ~0.03 0.01~0.02 0.01~0.02
Tr10, Tr11 0.02~0.03 0.02 ~0.03 0.01~0.02 0.01~0.02
Tr12,Tr14 0.03~0.04 0.03~0.04 0.02~0.03 0.02 ~0.03
Tr12 0.03~0.04 0.03 ~0.04 0.02 ~0.03 0.02 ~0.03
60~70 50 ~ 60 40~ 50
Tr14, Tr22 0.03~0.04 0.03~0.04 0.02~0.03 0.02 ~0.03
Tr16, Tr18, Tr20 0.03~0.04 0.03~0.04 0.02~0.03 0.02 ~0.03
Tr22,Tr24, Tr26 0.03~0.04 0.03~0.04 0.02~0.03 0.02~0.03

- TFE0| B2 WS H RS 2 BLIL

+ BYLAE 93t HSEE M7, 37 1Y Al fl (mm/tooth) 7IEQE LIAPLS O1STHE| 50% 4Z02 L3 FAAL.
+ 47| HMZAS M 4300 HTBA 71 B4, 718 B, HE 7o) t2t 2247 2 BLIC,

« EMALYL QIR SRY 2HUE ASS FHFLCL

+ Using shrink-fit chuck with great holding power is recommeded.

* When the tool approaches the work material, reduce the feed by 50%.

* Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* Internal and external coolants are recommended for milling.

www.jjtools.co.kr ‘ 519



X q
TE.I ’é '—‘1’—{ ZI-‘E Recommended Cutting Conditions

4MTM

e ¥l #2 ABjOIH|AZ #3237/ Zajsi=z @HE| [ 2YE
HSA Aluminum alloys Stainless steels Alloy Steels / Pre-hardened Steels Heat-treated steels / Hardened Steels
Work Material AL7075 SUS304/SUS316 NAKSO / KP4M SKD11/ SKD61
& Hardness 40 ~ 45HRc 55 ~ 62HRc
TAP Vv/C FzZ v/C FzZ v/C FzZ v/C FzZ
M1 0.03 ~0.04 0.01~0.02 0.01~0.02 0.008 ~ 0.01
M2 0.03 ~0.04 0.01~0.02 0.01~0.02 0.008 ~ 0.01
M3 0.03~0.04 0.01~0.02 0.01~0.02 0.01~0.02
M4 0.04 ~0.05 0.02~0.03 0.01 ~0.02 0.01~0.02
M6 120~250 0.04 ~0.05 7085 0.02 ~0.03 5060 0.02~0.03 40~50 0.02~0.03
M8 0.05 ~ 0.06 0.03 ~0.04 0.02~0.03 0.02~0.03
M10 0.06 ~0.07 0.05 ~ 0.06 0.02~0.03 0.02~0.03
M12 0.06 ~ 0.07 0.05 ~ 0.06 0.03 ~ 0.04 0.03 ~ 0.04
A e20lE 5 LBl AZ a8/ =2l g2 / 13
HSA Aluminum alloys Stainless steels Alloy Steels / Pre-hardened Steels Heat-treated steels / Hardened Steels
Work Material AL7075 SUS304 / SUS316 NAK80 / KP4M SKD11 / SKD61
A& Hardness 40 ~ 45HRc 55 ~ 58HRc
TAP v/C FZ v/C FzZ v/C FzZ v/C FzZ
1/16/28C 0.04 ~0.05 0.02 ~0.03 0.02~0.03 0.02~0.03
1/4/19C 5 0.05~0.06 5 0.03 ~0.04 5 0.02~0.03 - 0.02 ~0.03
1/2/14C 120~ 250 0.06 ~0.07 7085 0.05~0.06 50~ 60 0.02~0.03 40~50 0.02~0.03
1"/11C 0.06 ~0.07 0.05 ~ 0.06 0.03~0.04 0.03 ~ 0.04
27 5 - -
A we0js 83 ABOIAZ o BCIEISIBTE 3%/ 22l
Work Material Aluminum alloys Stainless steels /Gray castirons Alloy Steels / Pre-hardened Steels
AL7075 SUS304 / SUS316 SS/SC/FC NAKS0 / KP4M
ZAE Hardness ~30HRc 40 ~ 45HRc
TAP v/C FZ v/C FzZ v/C FZ v/C FzZ
1/16/28C 0.03 ~0.04 0.02 ~0.03 0.01~0.02 0.01~0.02
1/4/19C 5 0.03 ~0.04 5 0.02 ~0.03 . 0.01~0.02 - 0.01~0.02
1/2/14C 120~150 0.05~0.06 7085 0.03 ~0.04 5065 0.02~0.03 40~50 0.02~0.03
1"/11C 0.05~0.06 0.03 ~0.04 0.02 ~0.03 0.02 ~0.03

¢« DAHO| 22 B3 A MES FH UL
=

- EYUNS I3 RS A2, BT Y Al f1 (mm/tooth) 7IEQE LAEE OIATHH| 50% 4202 43 FUAIS.
© 47| HAZAS 3T 40102, ATKBAI TS BY, 713 2, 48 710l w2t 224817 2% FLC,

=", o

AN U, R ERE SUE AES FAFLIC

Using shrink-fit chuck with great holding power is recommeded.
* When the tool approaches the work material, reduce the feed by 50%.

Internal and external coolants are recommended for milling.
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4STM

220lE = L Q1AZ =8/ Z2l6ES Exj2| /13

DAY . Aluminum alloys Stainless steels Alloy Steels / Pre-hardened Steels Heat-treated steels / Hardened Steels
Work Material AL7075 SUS304 / SUS316 NAK80 / KP4M SKD11/ SKD61
ZE Hardness 40 ~ 45HRc 55 ~ 62HRc
TAP v/C Fz Vv/C FzZ V/C Fz V/C Fz
M1 ~m3 0.03~0.04 0.01~0.02 0.01~0.02 0.008 ~ 0.01
M4 0.03~0.04 0.01 ~0.02 0.01~0.02 0.008 ~ 0.01
M5 0.03~0.04 0.01~0.02 0.01 ~0.02 0.01~0.02
M6 0.04 ~0.05 0.02~0.03 0.01 ~0.02 0.01 ~0.02
M8 120~ 230 0.04 ~0.05 70~85 0.02~0.03 S 0.02 ~0.03 40~50 0.02 ~0.03
M10 0.05~0.06 0.03~0.04 0.02 ~0.03 0.02 ~0.03
M12 0.06 ~0.07 0.05~0.06 0.02 ~0.03 0.02~0.03
M16 ~ M20 0.06 ~0.07 0.05~0.06 0.03~0.04 0.03~0.04

4HTM/4LTM

o20lE = L QIAZ =8/ Z2f6E E2j2| / 23

DAY . Aluminum alloys Stainless steels Alloy Steels / Pre-hardened Steels Heat-treated steels / Hardened Steels
Work Material AL7075 SUS304 / SUS316 NAK80 / KP4M SKD11 / SKD61
ZE Hardness ~ 30HRC 40 ~ 45HRC
TAP V/C FZ V/C FZ V/C FZ V/C Fz
M3 0.02 ~0.03 0.01~0.02 0.01 ~0.02 0.008 ~ 0.01
M4 0.02 ~0.03 0.01~0.02 0.01 ~0.02 0.008 ~ 0.01
M5 0.02 ~0.03 0.01~0.02 0.01~0.02 0.01~0.02
M6 0.03~0.04 0.02~0.03 0.01~0.02 0.01 ~0.02
M8 120~150 0.03~0.04 70-85 0.02~0.03 50-65 0.01~0.02 40-350 0.02~0.03
M10 0.05~0.06 0.03~0.04 0.02~0.03 0.02 ~0.03
M12 0.05~0.06 0.03~0.04 0.02~0.03 0.02~0.03
M16 ~ M20 0.05 ~ 0.06 0.03~0.04 0.02~0.03 0.02~0.03
- g20js 32 ABOIHAZ 232/ Zelstey @32 / 1Y
oA . Aluminum alloys Stainless steels Alloy Steels / Pre-hardened Steels Heat-treated steels / Hardened Steels
Work Material AL7075 SUS304/SUS316 NAK80 / KP4M SKD11 / SKD61
4E Hardness 40 ~ 45HRc 55 ~ 62HRc
TAP v/C FZ v/C FZ v/C FzZ v/C FzZ
M3 0.03~0.04 0.01~0.02 0.01~0.02 0.008 ~ 0.01
M4 0.03~0.04 0.01~0.02 0.01 ~0.02 0.008 ~ 0.01
M5 0.03~0.04 0.01~0.02 0.01~0.02 0.01~0.02
M6 0.04 ~ 0.05 0.02~0.03 0.01 ~0.02 0.01~0.02
M8 120~ 150 0.04 ~ 0.05 70 ~ 85 0.02~0.03 50 ~ 65 0.02~0.03 40~ 55 0.02 ~0.03
M10 0.05~0.06 0.03~0.04 0.02~0.03 0.02 ~0.03
M12 0.06 ~0.07 0.05~0.06 0.02~0.03 0.02~0.03
M16 0.06 ~ 0.07 0.05~0.06 0.03~0.04 0.03~0.04
M20 0.06 ~0.07 0.05~0.06 0.03~0.04 0.03~0.04
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4BSTM

Ay yz0js 82 AHIyAZ B #32/ ZajsiEy
WorkF/IateriaI Aluminum alloys Stainless steels Str”d“rallertae;g/stci%?fs’" Steels Alloy Steels / Pre-hardened Steels
AL7075 SUS304 / SUS316 SS/SC/FC NAK80 / KP4M
A& Hardness ~30HRc 40~45HRc
TAP V/C FZ v/C Fz v/C FzZ v/C FzZ
1/16.28C BSPT 0.03~0.04 0.02 ~0.03 0.01 ~0.02 0.01 ~0.02
1/8/28CBSPT 0.03~0.04 0.02 ~0.03 0.01 ~0.02 0.01 ~0.02
1/4.19C BSPT 120~ 150 0.05~0.06 70~ 85 0.03 ~0.04 50~ 65 0.02 ~0.03 40 ~ 50 0.02 ~0.03
3/8.19C BSPT 0.05 ~ 0.06 0.03 ~0.04 0.02 ~0.03 0.02 ~0.03
1/2(3/4).14CBSPT 0.05 ~0.06 0.03~0.04 0.02 ~0.03 0.02 ~0.03
1".11CBSPT 0.05 ~ 0.06 0.03 ~0.04 0.02 ~0.03 0.02 ~0.03
oA L20|E S AH| QI AZ ¥38/=Z2EEL E22| / 132
A3 X Aluminum alloys Stainless steels Alloy Steels / Pre-hardened Steels Heat-treated steels / Hardened Steels
Work Material AL7075 SUS304 / SUS316 NAK80 / KP4M SKD11 / SKD61
4E Hardness 40 ~ 45HRc 55 ~ 62HRc
TAP V/C FZ v/C FZ V/C FZ v/C FZ
1/16/27C 0.04 ~0.05 0.02 ~0.03 0.02 ~0.03 0.02 ~0.03
1/4/18C N 0.05~ 0.06 N 0.03~0.04 N 0.02 ~0.03 3 0.02~0.03
1/2/14C 120~250 0.06 ~ 0.07 70~85 0.05 ~0.06 SO 0.02 ~0.03 40~30 0.02 ~0.03
1"'/11.5C 0.06 ~ 0.07 0.05 ~ 0.06 0.03 ~0.04 0.03 ~ 0.04
oAy U2} B3 ABJOIHAZ T283/asz/e7d #32/ Z25lE
Work&aterial Aluminum alloys Stainless steels Str“““ﬁgf;géﬁ%ﬁg" Steels Alloy Steels / Pre-hardened Steels
AL7075 SUS304 / SUS316 SS/SC/FC NAK80 / KP4M
A& Hardness ~30HRc 40 ~ 45HRc
TAP v/C FZ v/C FzZ v/C FzZ v/C FzZ
1/16.27C NPT 0.03~0.04 0.02 ~0.03 0.01~0.02 0.01~0.02
1/8/27C NPT 0.03~0.04 0.02 ~0.03 0.01 ~0.02 0.01 ~0.02
1/4.18C NPT 120~ 150 0.05~0.06 70~ 85 0.03 ~0.04 50~ 85 0.02 ~0.03 40 ~ 50 0.02 ~0.03
3/8.18CNPT 0.05~0.06 0.03 ~0.04 0.02 ~0.03 0.02 ~0.03
1/2(3/4),14C NPT 0.05 ~0.06 0.03~0.04 0.02 ~0.03 0.02~0.03
0
A2 ALUSY
3|#44=(N) : N=1000xV/rxD VML 220|& - F=fxZxN f : A 0|&
m i 3.14(F8) z g5
D: 372 NS4
o HAGHE TAo) [t 2 S-S HATHIAIR. (BXE] Z LIAL7IS Al 33] 0|42 HUS HABILICE)

LAERI T HOIA| 33 57 BHUS F5HIAL.
2 SEY EIUQ| HES AE A LIS 0I5 4 E5 Z0IFUAI.

+ 7K TS 32 2 B

37 212 A O f(mm/tooth) S LIAZKS O Tt 30% 4202 LAIZ4AIS,

C I BN AT AAYLIC A TFBA 71 Y, 718 2%, 38 71700l ni2t 22447 2uELc,

e = |

+ Change the number of feeds according to the workpiece material.

(Three or more feeds are recommended for thread milling of hardened steel.)

Modify the diameter correction value after measuring the gauge of screw plug.

When using the tool with long effective length, please reduce the speed of threading feed.

Shrink fit chuck is recommended.

During the approach of the tool to the workpiece, please reduce the feed F value (mm/tooth) to 30% of the feed for threading.
The above cutting condition is just for reference.

You may modify depending on the processing shape, purpose of processing, and the machine you use.
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IS X214} oH LY

ZZ Ball & Radius 9l=Ex

CHEEE:X15 « CAYUAI1X0.9

24 60[5} 100]3t 120(3t 160[3} 20015t 250|5t
g 2 6,100 6,600 7,700 9,900 13,200 16,500
© 3,46¢ 8,300 9,400 11,000 12,100 16,500 22,000
TISINZE 2¢ 8,300 9,500 10,900 13,400 19,100 20,900
3,464 10,300 12,500 13,400 15,200 23,800 26,400

(=) =2 B E=2 eBEES X1 ] ¢ 2HHAl X T.]
=3 60|15} 100]5t 120]5t 160]5} 200/ 250/5
oms o 4,200 4,800 6,400 8,500 10,700 13,900
°  34,6% 5,300 5,900 7,500 10,700 12,300 17,100
TNz 2E 4,800 5,200 7,100 10,100 12,400 15,200
3,464 5,800 6,300 8,500 12,400 13,800 18,200

Er ] 60|35t 100|5} 120|5¢ 160|5}t 200|5} 250|5}t
2y 9,500 10,750 14,500 19,250 24,250 31,500
3,464 12,000 13,250 17,000 24,250 27,750 38,750
27 Taper AEY QA oA | HSS Taper Al Long  X1.5 + W42 X2 -9 x2
437 (@) 6013t 80|s}100[51120]5H160]5+200]5k250[5t320]5t M3gd @) 160/t 2003  250lsf  320lsf 3503t
2°0/2k 110,900 12,100 13,400 14,600 18,200 24,200 30,300 36,300 2°0oj9k 8,500 9,700 10,900 14,600 18,200
2°0l4 110,900 12,100 14,600 17,000 21,800 29,100 33,900 38,800 2°014 9,700 12,700 14,600 18,200 21,800
30°0l4 | 7,300 8,500 9,700 10,900 13,400 18,200 23,000 30,300 30 0|4 7,300 8,500 9,700 12,100 14,600
ZZ U JFHA - Long:x1.2 » EX.Long:x 1.5 HSS AET QZAAHA +Long : x1.5 + EX.Long :x2
24 60lst  120/sf 160l 2003t  250|st  300|s} 23 200|3t 300(3t 400(3t 5003}
24 4,900 6,100 8,500 12,100 18,200 25,500 24 3,700 4,900 8,500 14,600
4'g 6,100 7,300 9,700 14,600 21,800 30,300 4 4,900 6,100 9,700 18,200
- B42|(BAA) X2 - B42|(BAY) X5

z4 ngh Helix HIEX 2JAHA . Long:x1.2 «EX.Long:x1.5 HSS Roughing Al «Long : X1.5 « EX.Long :x2

24 60I5t  120[3F 160|5t 200[3t 2505t  320]5t 24 200(5} 3005t 400|5} 500]5t
ayg 11,000 13,200 16,500 19,800 30,800 36,300 = \ 4,900 6,100 8,500 10,900
6'd 12,100 14,600 18,200 21,800 33,900 40,000

«BA(ESA) X2

LH20|(BG) XA A= QAAA . 1ong:x1.5 - EX.Long:x2 HITACHI Ball & Radius 2IME.

24 2005} 3005} 400|5} 5005} RXD  R6X12,13 R8X16,17 R10X20,21 R12.5X25,26 R15X30
2y 6,100 9,700 12,100 18,200 S3El 6,600 7,700 8,800 9,900 13,200
ag 7,300 10,900 14,600 24,200 TIALNZE 11,000 13,200 14,300 15,400 18,700
< 2| (EAA) X2
ZZA A=Y TISIN 2E 71 -Long:x1.5 @z soLopy | R EE 2O} QUBEQ x1.8

<A 60[3} 80Ist 100|5t 1205t 160|5t 200|5t 250[5 320]5} =24 603+ 100|3 12013 160|3 200|5
= \2,100 2,600 3,500 4,700 8,800 10,500 15,200 21,100 23y 2

g | 5500 6,000 7,000 9,000 12,000
TIAINZE 22 | 7,500 8,500 10,000 12,000 17,000

2ZdcY )3 7 +Long 1.5 (23 150L 014)

2] 60lst  80|5t 10013t 120|3} 160|5 200|5t 250|5 320|5t

- ‘2,500 3,100 4,200 5,600 10,500 12,700 18,300 25,400
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