2Flute Diamond Coated Corner Radius End mills for Tungsten Machining
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R hs « Dedicated end mills suitable for machining various work materials,
including cemented carbide, ceramics, and reinforced plasticsmaterials.
@ 1t§ [ - Multi-layer CVD coating provides excellent wear resistance and
extended tool life
L - Wide range of sizes available to support various cutting conditions
- High rigidity and stable cutting performance

e
MDC CUTTING
DIA D Size D Tolerance
o H.Iix Angle DATA
oo 20.25-6  +0~-0.02mm

RO 03 ~0.1 CHel:mm

od

L2

2MDCCR 00250003 005 | 0.25XR0.03 4 2MDCCR 020 0005 020 1 2 4
2MDCCR 00250003008 |0.25XR0.03 4 2MDCCR 020 0005 040 2 X RO 05 1 4 4
2MDCCR 0025 0005005 | 0.25 X R0.05 0.2 0.5 45 4 2MDCCR 020 0005 060 2 XR0O.05 1 6 45 4
2MDCCR 00250005008 |0.25XR0.05| 0.2 @ 0.8 | 45 4 2MDCCR 020 0005 080 2 XR0.05 1 8 45 4
2MDCCR 003 0003 006 0.3XR0.03 | 0.2 | 0.6 @ 45 4 2MDCCR 020 0005 100 2 XR0.05 1 10 | 45 4
2MDCCR 003 0003 009 0.3XR0.03 | 0.2 | 0.9 | 45 4 2MDCCR 020 001 020 2XR0.1 1 2 45 4
2MDCCR 003 0005 006 0.3XR0.05 0.2 | 0.6 45 4 2MDCCR 020 001 040 2XR0.1 1 4 45 4
2MDCCR 003 0005 009 0.3XR0.05 | 0.2 | 0.9 | 45 4 2MDCCR 020 001 060 2XR0.1 1 6 45 4
2MDCCR 005 0003 005 0.5XR0.03 | 0.3 | 0.5 45 4 2MDCCR 020 001 080 2XR0.1 1 8 45 4
2MDCCR 005 0003 010 0.5XR0.03 | 0.3 1 45 4 2MDCCR 020 001 100 2XR0.1 1 10 | 45 4
2MDCCR 005 0003 015 0.5XR0.03 ' 03 | 1.5 | 45 4 2MDCCR 030 0003 060 3XR0.03 | 1.5 6 55 6
2MDCCR 005 0005 005 0.5XR0.05 | 0.3 | 0.5 | 45 4 2MDCCR 030 0003 080 3XR0O.03 | 1.5 8 55 6
2MDCCR 005 0005010 0.5XR0.05 | 0.3 1 45 4 2MDCCR 030 0003 100 3XR0O.03 | 1.5 | 10 | 55 6
2MDCCR 005 0005 015 0.5XR0.05 | 0.3 | 1.5 | 45 4 2MDCCR 030 0003 120 3XR0O.03 | 1.5 | 12 55 6
2MDCCR 006 0005 020 0.6 XR0.05 = 0.3 2 45 4 2MDCCR 030 0003 140 3XR0.03 | 1.5 | 14 | 55 6
2MDCCR 008 0003 008 0.8XR0.03 | 04 | 0.8 | 45 4 2MDCCR 030 0005 060 3XR0.05 | 1.5 6 55 6
2MDCCR 008 0003 016 0.8XR0.03 04 | 1.6 @ 45 4 2MDCCR 030 0005 080 3XR0O.05 | 1.5 8 55 6
2MDCCR 008 0003 024 0.8XR0.03 | 04 | 24 | 45 4 2MDCCR 030 0005 100 3XR0O.05 | 1.5 | 10 | 55 6
2MDCCR 008 0005 008 0.8XR0.05 04 | 0.8 | 45 4 2MDCCR 030 0005 120 3XR0.05 | 1.5 12 55 6
2MDCCR 008 0005 016 0.8XR0.05 | 04 | 1.6 | 45 4 2MDCCR 030 0005 140 3XR0.05 | 1.5 | 14 | 55 6
2MDCCR 008 0005 024 0.8XR0.05 04 | 24 @ 45 4 2MDCCR 030 001 060 3XR0.1 1.5 6 55 6
2MDCCR 008 001 008 0.8 XRO.1 04 08 45 4 2MDCCR 030 001 080 3XR0.1 1.5 8 55 6
2MDCCR 008 001 016 0.8 XRO.1 04 | 1.6 45 4 2MDCCR 030001 100 3XR0.1 15110 | 55 6
2MDCCR 008 001 024 0.8 XRO.1 04 | 24 45 4 2MDCCR 030001 120 3XR0.1 1.5 | 12 55 6
2MDCCR 0100003 010 1 XR0.03 0.5 1 45 4 2MDCCR 030 001 140 3XR0.1 151 14 55 6
2MDCCR 010 0003 020 1 XR0.03 0.5 2 45 4 2MDCCR 040 0003 080 4 XR0.03 2 8 55 6
2MDCCR 010 0003 040 1 XR0.03 0.5 4 45 4 2MDCCR 040 0003 100 4 XR0.03 2 10 | 55 6
2MDCCR 010 0003 060 1 XR0.03 0.5 6 45 4 2MDCCR 040 0003 150 4 XR0.03 2 15 | 55 6
2MDCCR 0100005010 1 XR0.05 0.5 1 45 4 2MDCCR 040 0005 080 4 X R0.05 2 8 55 6
2MDCCR 010 0005 012 1 XR0.05 05 1.2 45 4 2MDCCR 040 0005 100 4 X' R0.05 2 10 | 55 6
2MDCCR 010 0005 020 1 XR0.05 0.5 2 45 4 2MDCCR 040 0005 150 4 X' R0.05 2 15 | 55 6
2MDCCR 010 0005 040 1 XR0.05 0.5 4 45 4 2MDCCR 040 001 080 4 XR0.1 2 8 55 6
2MDCCR 010 0005 060 1 XR0.05 0.5 6 45 4 2MDCCR 040 001 100 4 XR0.1 2 10 = 55 6
2MDCCR 010001010 1 XRO.1 0.5 1 45 4 2MDCCR 040 001 150 4 XR0.1 2 15 55 6
2MDCCR 010001 020 1 XRO.1 0.5 2 45 4 2MDCCR 050 0003 100 5XR0.03 | 25 | 10 | 55 6
2MDCCR 010001 040 1 XRO.1 0.5 4 45 4 2MDCCR 050 0003 150 5XR0.03 | 25 | 15 | 55 6
2MDCCR 010001 060 1 XRO.1 0.5 6 45 4 2MDCCR 050 0005 100 5XR0.05 | 25 | 10 | 55 6
2MDCCR 0150003 015 1.5XR0.03 | 0.8 | 1.5 | 45 4 2MDCCR 050 0005 150 5XR0.05 | 25 | 15 | 55 6
2MDCCR 015 0003 030 1.5XR0.03 | 0.8 3 45 4 2MDCCR 050 001 100 5XR0.1 25110 | 55 6
2MDCCR 015 0005 015 1.5XR0.05 | 0.8 | 1.5 | 45 4 2MDCCR 050 001 150 5XRO0.1 25 | 15 | 55 6
2MDCCR 015 0005 030 1.5XR0.05 | 0.8 3 45 4 2MDCCR 060 0003 100 6 X R0.03 3 10 | 55 6
2MDCCR 0150001 015 1.5XR0.1 08 | 1.5 | 45 4 2MDCCR 060 0003 150 6 X R0.03 3 15 55 6
2MDCCR 0150001 030 1.5XR0.1 0.8 3 45 4 2MDCCR 060 0005 100 6 X R0.05 3 10 = 55 6
2MDCCR 0150001 040 1.5XR0.1 0.8 4 45 4 2MDCCR 060 0005 150 6 X R0.05 3 15 55 6
2MDCCR 0150001 060 1.5XR0.1 0.8 6 45 4 2MDCCR 060 001 100 6 X RO.1 3 10 | 55 6
2MDCCR 020 0003 020 2 XR0.03 1 2 45 4 2MDCCR 060 001 150 6 X RO.1 3 15 55 6
2MDCCR 020 0003 040 2XR0.03 1 4 45 4

2MDCCR 020 0003 060 2XR0.03 1 6 45 4

2MDCCR 020 0003 080 2 XR0.03 1 38 45 4

2MDCCR 020 0003 100 2 XR0.03 1 10 | 45 4
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I ZMDCCR CUttlng Condltlon « RPM:rev./min « Feed : mm/min
T AR SAdl EIAE] SEAH
Material Tungsten Tungsten Copper Tungsten
ZE Hardness HRA = 90 HRA <90 Cu-W
O:Ztl:ie E}?fre"z't%’e RPM Feed Ap Ae RPM Feed Ap Ae RPM FEED Ap Ae
Diameter Length Axial Depth  Radial Depth Axial Depth  Radial Depth
20.25 0.5 30000 220 0.014 0.2 30000 240 0.014 0.2 30000 255 0.02 0.21
20.25 0.8 30000 170 0.014 0.2 30000 185 0.014 0.2 30000 195 0.02 0.21
20.25 0.5 30000 170 0.018 0.2 30000 185 0.018 0.2 30000 195 0.02 0.21
20.25 0.8 30000 170 0.018 0.2 30000 185 0.018 0.2 30000 195 0.02 0.21
20.3 0.6 30000 175 0.015 0.2 30000 190 0.015 0.2 30000 200 0.03 0.21
20.3 0.9 30000 220 0.015 0.2 30000 240 0.015 0.2 30000 255 0.03 0.21
20.3 0.6 30000 175 0.02 0.2 30000 190 0.02 0.2 30000 200 0.03 0.21
20.3 0.9 30000 175 0.02 0.2 30000 190 0.02 0.2 30000 200 0.03 0.21
20.5 0.5 30000 190 0.015 0.3 30000 205 0.015 0.3 30000 220 0.04 0.31
20.5 1 30000 190 0.02 0.4 30000 205 0.02 0.4 30000 220 0.04 0.41
20.5 1.5 30000 190 0.02 0.4 30000 205 0.02 0.4 30000 220 0.04 0.41
20.5 0.5 30000 190 0.015 0.3 30000 205 0.015 0.3 30000 220 0.04 0.31
20.5 1 30000 190 0.02 0.4 30000 205 0.02 0.4 30000 220 0.04 0.41
20.5 1.5 30000 140 0.015 0.3 30000 150 0.015 0.3 30000 160 0.04 0.31
0.6 2 30000 220 0.02 0.4 30000 240 0.02 0.4 30000 255 0.05 0.41
20.8 0.8 30000 190 0.02 0.6 30000 205 0.02 0.6 30000 220 0.07 0.61
20.8 1.6 30000 190 0.02 0.6 30000 205 0.02 0.6 30000 220 0.07 0.61
20.8 24 30000 175 0.018 0.5 30000 190 0.018 0.5 30000 200 0.07 0.51
20.8 0.8 30000 190 0.025 0.6 30000 205 0.025 0.6 30000 220 0.07 0.61
20.8 1.6 30000 190 0.025 0.6 30000 205 0.025 0.6 30000 220 0.07 0.61
20.8 24 30000 175 0.023 0.5 30000 190 0.023 0.5 30000 200 0.07 0.51
20.8 0.8 30000 190 0.03 0.6 30000 205 0.03 0.6 30000 220 0.07 0.61
20.8 1.6 30000 190 0.03 0.6 30000 205 0.03 0.6 30000 220 0.07 0.61
20.8 2.4 30000 175 0.028 0.5 30000 190 0.028 0.5 30000 200 0.07 0.51
o1 1 30000 190 0.02 0.8 30000 205 0.02 0.8 30000 220 0.06 0.81
ol 2 30000 190 0.02 0.8 30000 205 0.02 0.8 30000 220 0.06 0.81
21 4 30000 155 0.016 0.6 30000 165 0.016 0.6 30000 180 0.05 0.61
o1 6 25000 155 0.01 0.5 25000 165 0.01 0.5 25000 180 0.05 0.51
21 1 30000 190 0.025 0.8 30000 205 0.025 0.8 30000 220 0.06 0.81
o1 1.2 30000 190 0.025 0.8 30000 205 0.025 0.8 30000 220 0.06 0.81
21 2 30000 190 0.025 0.8 30000 205 0.025 0.8 30000 220 0.06 0.81
21 4 30000 190 0.02 0.6 30000 205 0.02 0.6 30000 220 0.05 0.61
21 6 25000 155 0.012 0.5 25000 165 0.012 0.5 25000 180 0.05 0.51
o1 1 30000 190 0.03 0.8 30000 205 0.03 0.8 30000 220 0.06 0.81
Al 2 30000 190 0.03 0.8 30000 205 0.03 0.8 30000 220 0.06 0.81
21 4 30000 190 0.025 0.6 30000 205 0.025 0.6 30000 220 0.05 0.61
21 6 25000 155 0.015 0.5 25000 165 0.015 0.5 25000 180 0.05 0.51
21.5 1.5 25000 190 0.03 1.3 25000 205 0.03 1.3 25000 220 0.1 1.31
21.5 3 25000 190 0.03 1.3 25000 205 0.03 1.3 25000 220 0.1 1.31
21.5 1.5 25000 190 0.04 1.3 25000 205 0.04 1.3 25000 220 0.1 1.31
21.5 8 25000 190 0.04 1.3 25000 205 0.04 1.3 25000 220 0.1 1.31
21.5 1.5 25000 190 0.045 1.2 25000 205 0.045 1.2 25000 220 0.1 1.21
21.5 3 25000 190 0.045 1.2 25000 205 0.045 1.2 25000 220 0.1 1.21
21.5 4 20000 175 0.04 1 20000 190 0.04 1 20000 200 0.09 1.01
21.5 6 18000 160 0.035 0.9 18000 175 0.035 0.9 19000 185 0.09 0.91
22 2 20000 190 0.04 1.8 20000 205 0.04 1.8 20000 220 0.13 1.81
22 4 20000 190 0.04 1.8 20000 205 0.04 1.8 20000 220 0.13 1.81
22 6 20000 190 0.037 1.7 20000 205 0.037 1.7 20000 220 0.12 1.71
22 8 18000 190 0.025 1.3 18000 205 0.025 1.3 19000 220 0.12 1.31
22 10 16000 190 0.05 1.8 16000 205 0.05 1.8 17000 220 0.1 1.81
22 2 20000 190 0.05 1.8 20000 205 0.05 1.8 20000 220 0.13 1.81
22 4 20000 190 0.045 1.7 20000 205 0.045 1.7 20000 220 0.13 1.71
22 6 20000 190 0.04 1.5 20000 205 0.04 1.5 20000 220 0.12 1.51
22 8 18000 190 0.028 1.3 18000 205 0.028 1.3 19000 220 0.12 1.31
22 10 16000 190 0.045 1.5 16000 205 0.045 1.5 17000 220 0.11 1.51
22 2 20000 190 0.06 1.8 20000 205 0.06 1.8 20000 220 0.13 1.81
22 4 20000 190 0.06 1.8 20000 205 0.06 1.8 20000 220 0.13 1.81
22 6 20000 190 0.055 1.7 20000 205 0.055 1.7 20000 220 0.12 1.71
22 8 18000 190 0.033 1.3 18000 205 0.033 1.3 19000 220 0.12 1.31
22 10 16000 190 0.035 1.3 16000 205 0.035 1.3 17000 220 0.11 1.31
23 6 14300 200 0.036 2.12 12700 257 0.051 2.12 12100 285 0.06 2.12
23 8 14000 185 0.03 2.12 12500 234 0.043 2.12 11900 260 0.05 2.12
23 10 14000 170 0.027 2.12 12200 216 0.038 212 11600 240 0.045 2.12
23 12 13600 155 0.024 2.12 11800 198 0.034 212 11250 220 0.04 2.12
23 14 13300 140 0.021 2.12 11550 180 0.03 2.12 11000 200 0.035 2.12
23 6 14300 210 0.042 2.09 12700 270 0.06 2.09 12100 300 0.07 2.09
23 8 14000 195 0.036 2.09 12500 248 0.051 2.09 11900 275 0.06 2.09
23 10 14000 180 0.03 2.09 12200 225 0.043 2.09 11600 250 0.05 2.09
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1 2MDCCR Cutting Condition

« RPM:rev./min -

Feed : mm/min

&Y AR HAH SHAH
Material Tungsten Tungsten Copper Tungsten
ZE Hardness HRA = 90 HRA < 90 Cu-W
o
Oilfje E}'{iﬁe RPM Feed Ap Ae RPM Feed Ap Ae RPM FEED Ap Ae
Diameter Length Axial Depth  Radial Depth Axial Depth  Radial Depth

23 12 13600 165 0.027 2.09 11800 207 0.038 2.09 11250 230 0.045 2.09
23 14 13300 150 0.024 2.09 11550 189 0.034 2.09 11000 210 0.04 2.09
23 6 14300 225 0.048 2.02 12700 288 0.068 2.02 12100 320 0.08 2.02
23 8 14000 210 0.042 2.02 12500 266 0.06 2.02 11900 295 0.07 2.02
23 10 14000 195 0.036 2.02 12200 243 0.051 2.02 11600 270 0.06 2.02
23 12 13600 180 0.033 2.02 11800 225 0.047 2.02 11250 250 0.055 2.02
23 14 13300 165 0.03 2.02 11550 207 0.043 2.02 11000 230 0.05 2.02
24 8 12500 270 0.048 2.84 10970 342 0.068 2.84 10450 380 0.08 2.84
24 10 12500 250 0.042 2.84 10740 315 0.06 2.84 10230 350 0.07 2.84
o4 15 11800 230 0.036 2.84 10160 288 0.051 2.84 9680 320 0.06 2.84
24 8 12500 285 0.054 2.81 10970 360 0.077 2.81 10450 400 0.09 2.81
24 10 12500 265 0.048 2.81 10740 333 0.068 2.81 10230 370 0.08 2.81
24 15 11800 245 0.042 2.81 10160 306 0.06 2.81 9680 340 0.07 2.81
24 8 12500 305 0.06 2.74 10970 387 0.085 2.74 10450 430 0.1 2.74
24 10 12500 285 0.054 2.74 10740 360 0.077 2.74 10230 400 0.09 2.74
o4 15 11800 265 0.048 2.74 10160 333 0.068 2.74 9680 370 0.08 2.74
85 10 11000 340 0.06 3.56 8790 428 0.085 3.56 8370 475 0.1 3.56
85 15 10450 310 0.054 3.56 8320 396 0.077 3.56 7920 440 0.09 3.56
25 10 11000 360 0.066 3.53 8790 450 0.094 3.53 8370 500 0.1 3.53
25 15 10450 330 0.06 3.53 8320 414 0.085 3.53 7920 460 0.1 3.53
85 10 11000 390 0.072 3.46 8790 486 0.102 3.46 8370 540 0.12 3.46
85 15 10450 360 0.066 3.46 8320 450 0.094 3.46 7920 500 0.11 3.46
26 10 10000 400 0.072 4.28 7810 513 0.102 4.28 7440 570 0.12 4.28
26 15 9500 360 0.066 4.28 7390 468 0.094 4.28 7040 520 0.1 4.28
26 10 10000 420 0.078 4.25 7810 540 0.111 4.25 7440 600 0.13 4.25
26 15 9500 380 0.072 4.25 7390 495 0.102 4.25 7040 550 0.12 4.25
26 10 10000 455 0.084 4.18 7810 585 0.119 4.18 7440 650 0.14 4.18
26 15 9500 420 0.078 4.18 7390 540 0.111 4.18 7040 600 0.13 4.18

Ap : Axial Depth % #gke| H¢l 2/0|(mm)
Ae : Radial Depth gt gtFo| E el 2/0|(mm)

_L/\,/ D : Outside Diameter 2|Z(mm)
— n:Speed Z™MKZZ (min™)

"&" Vf:Feed 0|& &% (mm/min)

oY
Depth of Cut

| Ap |
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- When starting machining, enter from outside the workpiece whenever possible.
- If the machine tool or workpiece lacks rigidity and vibration occurs,
reduce the spindle speed and feed rate in the cutting condition table by the same ratio.
- The cutting conditions above are reference values only. During actual machining,
adjust the conditions according to the machining shape, machining purpose, and machine being used.

- Use a machine tool with minimal vibration and good rigidity. When using tools of @1 mm or smaller, vibration must be controlled within 3 pm.

- If the cutting conditions are insufficient, adjust them up or down proportionally.
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