Tungsten Garbide End Mills
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Our in-house developed DLC Coating
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(4,000 ~ 6,000HV i)
Diamond-like hardness (around 4,000 - 6,000HV)

—REHRERAE O —F « > 7 OEEE(F 3,000 ~ 4,000HV
Hardness of normal coating for Steels is 3,000 - 4,000HV
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Excellent lubricity and high resistance to welding
Best for Copper and Aluminum milling
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Coating thickness suited for sharp cutting edges
Thinner than normal coating for Steels

Sharp Cutting Edge
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DLC Series

Rake and relief angle are designed for copper milling
Sharp cutting edge reduces burrs on milling surface
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Higher Grade Precision
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Normal Cutting Edge for Hard Materials
Negative rake angle for chipping resistance

DLCLB
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Long Neck Ball

R—JLHEER
Radius of Ball Nose
SHERE

Diameter Tolerance

0/-0.006 0/-0.01

R—ILEE R 0 0
Radius of Ball Nose =ie ROz~
g +0.002 +0.003 +0.004
adius Accuracy
VvV IRRE 0/-0.004

Shank Diameter Tolerance

DLCLRS DLCLS
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Long Neck Radius Long Neck Square
Outsidz*lli)%ameter GO Outsid?l?iameter CIEE
Diamﬁf ﬁfrance 0/-0.005 Diam:'tf? ;Lfrance 0/-0.005
CRCT'}:l*e%rice +0.005 ShankJDJ:;;egt;rET;france 0/-0.004
ShankJDT;;egth;france 0/-0.004
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DLCLB #0T=6l1 WY >VTAF> (Cu30: W70)

Milling example Tungsten Copper
No Iz IH OERRE  XEE ap ae LI TSR
Milling Tool Spindle Feed Axial Radial Allowance Cycle
Process Speed Rate Depth Depth Time
(min™)  (mm/min) (mm) (mm) (mm) (h:m:s)
g AT R15 X ELI0 12000 1800 06 12 0.1 0:19:07
Roughing
2 ﬁﬂﬂ; RO.75 X EL6 | 21,300 1,530 0.3 0.6 0.1 0:21:34
Roughing
3 LR FE R1 X EL6 14,000 1,250 0.05 0.1 0.05 0:32:15

Semi-finishing Flat surface

thft_EIF & Pocket

Work Size 50 X 50 X 50 mm

IJ—=37 b FA4IL=ZX b 4 Semifinishi RO.5 X EL5 29,500 1,530 0.05 0.06 0.05 1:43:09

Coolant Oil Mist emi-finishing Convex Pocket
5 ;HiJ:H FE RO.4 X EL6 21,800 550 0.06 0.06 0.05 1:10:33

) emi-finishing Corner
99Ty 7 Mousingro.
N3 : . s

EWETIVINIIEE Electrode Milling Video 6 Eri:ngzgt sriace R1 X EL6 14,000 1.250 0.05 0.04 0 1:25:15
7 L & Pocket RO.5 X EL5 29500 1530  0.05 0.028 0 1:37:19

Finishing Convex Pocket

0.0002 0.0002
RO.3 X EL5 24,000 330 | (ARTNAN) (ARTNAB) 0 4:54:10
Cusp Height | Cusp Height

8 £ D

Finishing Cylinder corner

Total 12:03:22

MEFEEDORL DLC - MIKX>TIIOHEULWRY VI ZA T VIITICHBELTVE T
DLC coating offers high wear resistance and is suited even for Tungsten Copper that is hard to mill.

DLCLB HIT =61 7IL= A7075
Milling example Aluminum
BROBYAH [iEikickay
Reflection of the background Surface roughness
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i o Wiiagyicment positior
Work Size 50 X 50 X 50 mm REUERONFDHFITES 3 T
J—5Uk ABIEIEE (& EDRRE Ra 0.03 um
Coolant Water Soluble The surface finish is of such high quality Average of 3 positions
that the letters reflect perfectly in it. Ra 0.03 um
No I IR OERE  EWEE ap 8e fEEFR TSR
Milling Tool Spindle Feed Axial Radial Allowance Cycle
Process Speed Rate Depth Depth Time
(min")  (mm/min)  (mm) (mm) (mm) (h:m:s)
1 ;R‘ﬁ,ﬂDI R1.5 X EL10 = 15,000 2,550 0.6 1.2 0.1 0:17:49
oughing
AT 90-
2 R A RO.75 X EL6 = 25,500 2,040 0.3 0.6 0.1 0:20:22
oughing
3 qj{i.J—T[_fF :.FE R1 X EL6 18,700 2,100 0.05 0.1 0.05 0:25:06
Semi-finishing Flat surface
4 ?:{ij:[f E' Pocket RO.5 X EL5 30,000 1,700 0.05 0.06 0.05 0:53:17
emi-finishing Convex Pocket
5 qj{i.J—T[_fF B% RO.4 X EL6 30,000 1,000 0.06 0.06 0.05 0:17:02
Semi-finishing Corner
6 LiJ:U- FE R1 X EL6 18,700 2,100 0.05 0.04 0 1:06:03
inishing Flat surface
7 fLD & Pocket RO.5 X EL5 30,000 1,700 = 0.05 0.028 0 1:31:32

Finishing Convex Pocket

0.0002 0.0002
RO.3 X EL5 30,000 650 (PMATNAR)  (BATNAB) 0 2:40:18
Cusp Height | Cusp Height

8 T £ PR

Finishing Cylinder corner
Total 7:31:29

—MRBESIRA T RSV AR, IENFHABDOTZILINIICHELTVET
Suited even for Aluminum milling as the cutting edge is sharper than normal endmills for Steels.
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DLCCOAT 2 Flute Long Neck Ball End Mills for Copper Electrode Milling

RO.15 IHENY I F—NIKTIEH U EE Ao

| | | iy [ -~ ro AV 75 —ITRT
RO O 5 ~o R3 DLC 30 %I/!_agl:]%l: Ba‘:kﬂ;' Back taper geometry does not apply to R0.15 or below.
4 . Geome!

R0.05~R0.2 R0.25~R2

FISHEIMR R@ODIEICHELE) Material Applications (F Highly Recommended @ Recommended O Suggested)
# Bl # Work Material

RS a&H | TUN-RVE AN b7 ZIWEER|T5T7A N bl il A2V | FIVER | BhiEes | BEES it
CARBON | ALLOY [PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT |CEMENTED |HARD BRITTLE
STEELS | STEELS STEELS ALLOYS FILED | ALLOYS |RESISTANT| CARBIDE | (NON-
S45C | SK/SCM | NAK HPM | ~50 | ~55|~60 | ~65|~70 PLASTICS ALLOYS METALLIC)
S55C SUs HRC | HRC | HRC | HRC | HRC MATERIALS
o *

B35 Unit (mm)

R—JLHER = R—ILEER
= > RO. ~ ~
Radius of Ball Nose L D> Radius of Ball Nose RULCER0Z RU2CaR2
SRR

0/-0.006 0/-0.01 Rk +0.002 +0.003 +0.004

Diameter Tolerance Radius Accuracy

EEMR
Actual effective length

SNIVY VP Label Sample

W = R 35
u@ FadTEIL & :/o'/' A ¢y > Sl _— B R
© ~ |
2 En.ﬂ_,__.ﬂs A W JEosy e ———— B3 Sy
#001 ¢D0.597 R+0.001/—0.001 g g' ALL Inclined angle
21
SRIVCEADNEERBEETHLTHYET, =
BRI TCARITIEEN e = e
Diameter and Ball Radius accuracy measurements are printed on /v JgT—/\%uEt—G?",
the label to support High Precision milling. The shank taper angle shown is not an exact value.

—_ e o
tAEHEET)VIITEHI Milling Example of Copper Electrode Model g7EwFi C1100
DLCLB R1 X EL16 Tough Pitch Copper

X T2 OEmEE EEE ap ae POTERS
:ﬂ SAEATE t\‘ Milling Spindl: Feed2 Axial Radial Cycle
BRI [Pesiien Process Speed Rate Depth Depth Time
of roughness (min™) (mm/min) (mm) (mm) (h:m:s)
7=
'R"‘ ) 10,800 1,090 0.25 0.5 1:31:59
oughing
;P{itlf ) 10,800 1,090 0.05 0.05 1:31:15
emi-finishing
N 0.0001
LiJ:H 13,090 545 (ARATNA ) 0.03 1:15:26
inishing )
Cusp Height
Total 4:18:40
MIEE EEHRINT HAAIV RV R1 X EL16
TEREHULE 24mm PEls [ % e Conventional
7—-32h FAIW=ZRA
Work Size 20 X 20 X D 16 mm 4hlT# Tool after milling (4h) 4hHlT# Tool after milling (4h)
Milling Method Contouring -
Overhang Length 24 mm
Coolant Oil Mist
DLCLB DLCLB series
FRBNENE Introduction Video
A5° BHEMEAES 45° Inclined surface A5 HHEEME S 45° Inclined surface

Ra 0.18 um Ra 0.22 um

DLCLB [ 4 BsfIIT#&®. EFE - BB K RFH

DLCLB has less wear and damage after 4 hours of milling.




DLCCOAT 2 #¥ sRE@ITAOYI Ry IR—=ILIVRIIL
DLCCOAT 2 Flute Long Neck Ball End Mills for Copper Electrode Milling

BET 71 B Total 71 models BAfi Unit (mm)
BI% R—LR  BYE T R  yevoF-E R yeVIoR  RBIEES D— o RERAICHT ZEEHE
Model Radius of | Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Ball Nose Length of Cut Diameter Angle Length Diameter = Retail Price Inclined Angles
R 2, Q od, Bta L od ¥ 30’ q° 1°30° 2° 3
DLCLB 2001-003 0.3 45 4 10,600 034 036 039 041 0.46
R0.05 0.08 | 0.095 1°
DLCLB 2001-005 0.5 45 4 11,000 055 059 062 065 073
DLCLB 20015-003 0.3 45 4 11,700 036 0.38 040 042 0.47
DLCLB 20015-005 R0.075 0.5 012  0.14 11° 45 4 12,400 057 060 063 066 074
DLCLB 20015-010 1 45 4 12,900 1.09 115 1.21 1.27 1.43
DLCLB 2002-003 0.3 45 4 8,500 041 043 045 047 053
DLCLB 2002-005 0.5 45 4 8,500 062 065 068 072 0.80
RO.1 0.16  0.19 11°
DLCLB 2002-010 1 45 4 8,900 114 120 126 1.33 1.49
DLCLB 2002-015 1.5 45 4 9,200 167 175 1.84 194 2.17
DLCLB 2003-006 0.6 45 4 8,900 072 075 079 083 092
DLCLB 2003-010 1 45 4 8,900 114 119 125 1.32 1.47
RO.15 0.24  0.29 11°
DLCLB 2003-015 1.5 45 4 9,200 167 174 183 193 2.15
DLCLB 2003-020 2 45 4 9,600 219 229 2.4 2.53 2.84
DLCLB 2004-010 1 45 4 7,700 114 119 124 1.30 1.45
DLCLB 2004-020 2 45 4 7,900 219 229 240 252 282
RO.2 032  0.39 11°
DLCLB 2004-030 3 45 4 8,000 323 339 356 374 419
DLCLB 2004-040 4 45 4 8,200 428 449 471 496 556
DLCLB 2005-010 1 45 4 7,600 114 118 124 1.29 1.43
DLCLB 2005-020 2 45 4 7,600 218 228 239 251 2.80
DLCLB 2005-030 RO.25 3 0.4 0.49 11° 45 4 7,700 323 338 355 373 417
DLCLB 2005-040 4 45 4 7,900 428 448 470 495 5.54
DLCLB 2005-050 5 45 4 8,000 533 558 586 6.17 6.91
DLCLB 2006-010 1 45 4 5,900 114 118 123 1.28 1.41
DLCLB 2006-020 2 45 4 5,900 218 228 238 250 2.78
DLCLB 2006-030 3 45 4 6,100 323 338 354 372 415
RO.3 0.48  0.59 11°
DLCLB 2006-040 4 45 4 6,200 428 448 470 494 5.52
DLCLB 2006-050 5 45 4 6,400 532 557 585 6.16 6.89
DLCLB 2006-060 6 45 4 6,500 637 667 701 738 826
DLCLB 2008-020 2 45 4 6,100 218 227 237 248 2.75
DLCLB 2008-030 3 45 4 6,100 322 337 352 370 4.12
DLCLB 2008-040 RO.4 4 064  0.79 11° 45 4 6,200 427 447 468 492 5.48
DLCLB 2008-060 6 45 4 6,400 6.37 666 699 736 822
DLCLB 2008-080 8 45 4 6,500 8.46 886 930 979  10.96
DLCLB 2010-020 2 45 4 5,800 219 228 237 248 2.73
DLCLB 2010-030 3 45 4 5,800 324 337 353 370 4.10
DLCLB 2010-040 4 45 4 5,800 428 447 468 492 5.47
DLCLB 2010-050 5 45 4 5,900 533 557 584 6.14 6.84
RO.5 0.8 0.98 11°
DLCLB 2010-060 6 45 4 5,900 6.38 667 699 735 821
DLCLB 2010-080 8 45 4 6,200 8.47 887 931 9.79 | 10.95
DLCLB 2010-100 10 45 4 6,200 1057 11.07 11.62 1223 13.68

DLCLB 2010-120 12 45 4 6,200 12,66 13.26 | 1393 1467 16.42



DLCCOAT 2#XF SREMNTAOYIRXYIR—ILIVRI)L
DLCCOAT 2 Flute Long Neck Ball End Mills for Copper Electrode Milling

B R—LER BmE IR BE  yvvIr-tA 2R yryoR | R2IGEHSE D— O HERAICHT 2EENE
Model Radius of | Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Ball Nose = Length of Cut | Diameter Angle Length | Diameter = Retail Price Inclined Angles
R 2, ) od, Bta L od ¥ 30" 10 1°30° > 3
DLCLB 2015-040 4 45 4 5,900 421 439 458 480 531
DLCLB 2015-060 6 45 4 5900 631 659 689 723 804
RO.75 1.2 1.47 11°
DLCLB 2015-120 12 50 4 6,700 1259 | 13.18  13.83 1455 16.26
DLCLB 2015-180 18 55 4 7,400 18.87 19.77 2076 21.86 24.47
DLCLB 2020-040 4 45 4 6,100 418 434 451 | 471 5.18
DLCLB 2020-060 6 45 4 6,100 6.27 653 682 715 @ 7.92
DLCLB 2020-080 8 45 4 6,200 836 873 | 9.14 959 10.66
DLCLB 2020-100 10 45 4 6,200 1046 1093 11.45 12.02 13.39
DLCLB 2020-120 R1 12 1.6 1.98 11° 50 4 6,200 1255 | 13.12 1376 1446 16.13
DLCLB 2020-140 14 50 4 6,200 1465 1532 16.07 1690 18.87
DLCLB 2020-160 16 50 4 6,200 | 1674 1752 1838 1934 JFABL
DLCLB 2020-200 20 55 4 6900 2093 2191 2300 2421 J2BY
DLCLB 2020-250 25 65 4 7700 | 26,16 2741 2878 | JEBL | FEEL
DLCLB 2030-100 10 60 6 7,900 1051 1096 11.46 12.01 13.32
DLCLB 2030-120 12 60 6 8,100 1261 | 13.16  13.77 1445 16.06
DLCLB 2030-140 14 60 6 8100 1470 1536 16.08 16.89 18.80
DLCLB 2030-160 R1.5 16 2.4 2.95 11° 60 6 8,400 16.80 1756 1839 1932 21.54
DLCLB 2030-200 20 70 6 8,400 20.98 21.95 23.02 2420 27.01
DLCLB 2030-250 25 70 6 8400 | 2622 2744 2879 3030 JEBY
DLCLB 2030-300 30 70 6 9,200 3145 3294 3457 3639 JERL
DLCLB 2040-100 10 70 6 7300 1049 1091 1138 11.90 13.14
DLCLB 2040-150 15 70 6 7300 1573 16.41 17.16 18.00 19.99
DLCLB 2040-200 20 70 6 8,600 | 2096 21.90 2294 2409 JFEBL
R2 3.2 3.95 11°
DLCLB 2040-250 25 70 6 9,200 2620 2739 2872 30.19 JERL
DLCLB 2040-300 30 70 6 9,500 | 31.43 3289 3450 JEBL | FEEL
DLCLB 2040-400 40 80 6 10,300 41.90 4387  JEBL  AHEL | EHEL
DLCLB 2060-100 10 80 6 9.500 |\ abinsee o etatee No e o e o e
DlClB2060-50 15 w0 | 6 | osoo JTER TR Tem TR e
DLCLB 2060-200 20 80 6 9.500 |\ abinste ottt No e o e o e
DLCLB 2060-300 30 80 6 | 10000 |\ e, \riemee o et N itasee o e



DLCLB tJHls%{43R Milling Conditions

REI R/ 7IVZEE HWIVITATY
WORK MATERIAL COPPER/ALUMINUM ALLOYS TUNGSTEN COPPER
B R—JLHE MR [OlEmERE X RE ap ae OIEmERRE X RE ap ae
Model Radius of Effective Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Ball Nose Length Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm)
2001-003 0.3 43,600 220 0.01 0.01 32,700 160 0.008 0.008
2001-005 Ro.05 0.5 43,600 160 0.007 0.007 32,700 110 0.005 0.005
20015-003 03 43,600 250 0.015 0.02 32,700 190 0.012 0.016
20015-005 R0.075 0.5 43,600 220 0.015 0.02 32,700 150 0.012 0.016
20015-010 1 43,600 160 0.007 0.01 32,700 120 0.006 0.008
2002-003 0.3 43,600 550 0.025 0.05 32,700 380 0.02 0.04
2002-005 0.5 43,600 550 0.025 0.05 32,700 380 0.02 0.04
2002-010 Ro-1 1 43,600 440 0.02 0.04 32,700 270 0.015 0.03
2002-015 1.5 32,900 250 0.015 0.03 24,700 120 0.008 0.02
2003-006 0.6 43,600 760 0.03 0.07 32,700 550 0.03 0.07
2003-010 1 43,600 760 0.03 0.07 32,700 550 0.03 0.07
2003-015 RO-15 1.5 43,600 550 0.025 0.05 32,700 290 0.02 0.05
2003-020 2 39,200 390 0.02 0.03 29,400 200 0.01 0.02
2004-010 1 43,600 1,090 0.05 0.1 32,700 760 0.04 0.08
2004-020 2 43,600 650 0.035 0.06 32,700 380 0.02 0.05
2004-030 Ro-2 3 35,000 470 0.02 0.04 29,200 230 0.01 0.03
2004-040 4 27,300 270 0.008 0.015 19,600 110 0.005 0.01
2005-010 1 43,600 1,420 0.08 0.15 32,700 890 0.08 0.15
2005-020 2 43,600 870 0.08 0.15 32,700 550 0.08 0.15
2005-030 RO.25 3 38,200 650 0.06 0.1 29,500 390 0.06 0.08
2005-040 4 32,700 440 0.04 0.08 24,000 220 0.025 0.05
2005-050 5 27,300 330 0.02 0.04 19,600 160 0.01 0.02
2006-010 1 43,600 1,870 0.12 0.2 32,700 1,400 0.12 0.2
2006-020 2 43,600 1,750 0.12 0.2 32,700 1,310 0.12 0.2
2006-030 3 43,600 1,090 0.1 0.14 32,700 760 0.08 0.1
2006-040 R0 4 32,700 760 0.07 0.1 27,300 440 0.04 0.06
2006-050 5 29,500 650 0.05 0.08 24,000 330 0.02 0.04
2006-060 6 27,300 550 0.04 0.06 21,800 220 0.01 0.03
2008-020 2 43,600 2,820 0.15 0.3 32,700 1,980 0.15 0.3
2008-030 3 43,600 2,180 0.15 0.3 32,700 1,530 0.15 0.3
2008-040 RO.4 4 38,200 1,750 0.12 0.2 29,500 1,090 0.1 0.16
2008-060 6 32,700 1,090 0.08 0.15 21,800 550 0.05 0.1
2008-080 8 23,800 760 0.05 0.06 17,300 320 0.02 0.025
2010-020 2 39,100 2,740 0.25 0.4 30,000 2,050 0.25 0.4
2010-030 3 39,100 2,740 0.25 0.4 30,000 1,960 0.25 0.4
2010-040 4 39,100 2,350 0.2 0.4 29,500 1,560 0.2 0.4
2010-050 5 38,200 2,180 0.16 0.3 29,500 1,530 0.12 0.25
2010-060 R0 6 34,500 1,840 0.14 0.3 26,200 1,150 0.1 0.25
2010-080 8 27,300 1,090 0.12 0.2 19,600 550 0.06 0.1
2010-100 10 20,300 810 0.08 0.15 16,200 300 0.03 0.05
2010-120 12 13,100 490 0.06 0.1 9,800 160 0.015 0.04
2015-040 4 25,500 2,270 0.3 0.6 21,300 1,700 0.3 0.6
2015-060 6 25,500 2,040 0.3 0.6 21,300 1,530 0.3 0.6
2015-120 RO-7% 12 17,500 1,090 0.15 0.3 13,100 550 0.1 0.2

2015-180 18 8,500 590 0.08 0.12 6,800 170 0.02 0.06



DLCLB tJHIsR{&2R Milling Conditions

HEE W/7INZEE HIVITATY
WORK MATERIAL COPPER/ALUMINUM ALLOYS TUNGSTEN COPPER
BIE R—JLR R [OlEmERE X RE ap ae OIEmERRE X RE ap ae
Model Radius of Effective Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Ball Nose Length Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm)
2020-040 4 18,700 2,490 0.45 0.8 14,000 1,500 0.45 0.8
2020-060 6 18,700 2,080 0.45 0.8 14,000 1,250 0.45 0.8
2020-080 8 18,700 1,800 0.4 0.8 13,500 1,200 0.4 0.8
2020-100 10 18,700 1,700 03 0.6 13,500 1,190 0.25 0.5
2020-120 R1 12 16,800 1,470 0.3 0.6 12,600 950 0.25 0.5
2020-140 14 15,000 1,250 0.28 0.5 11,200 750 0.18 0.4
2020-160 16 13,100 1,090 0.25 0.5 9,800 550 0.12 0.25
2020-200 20 10,000 800 0.15 0.3 8,000 350 0.06 0.1
2020-250 25 6,700 500 0.08 0.15 5,000 170 0.03 0.05
2030-100 10 15,000 2,550 0.6 1.2 12,000 1,800 0.6 1.2
2030-120 12 15,000 2,550 0.6 1.2 11,800 1,740 0.6 1.2
2030-140 14 15,000 2,510 0.6 1.2 11,700 1,670 0.6 1.2
2030-160 R1.5 16 14,200 2,140 0.6 1 10,700 1,600 05 1
2030-200 20 12,700 1,910 0.5 0.8 9,500 1,110 0.4 0.6
2030-250 25 10,100 1,520 0.4 0.6 8,400 760 0.2 0.3
2030-300 30 8,700 1,310 0.2 0.4 6,500 550 0.08 0.15
2040-100 10 11,500 2,880 0.8 1.6 8,600 2,010 0.8 1.6
2040-150 15 11,500 2,670 0.8 1.6 8,600 1,880 0.8 1.6
2040-200 20 11,500 2,460 0.8 1.6 8,200 1,640 0.8 1.2
2040-250 K2 25 10,300 2,210 0.6 1.2 6,700 1,270 0.5 1
2040-300 30 9,000 1,800 0.5 1 5,300 900 0.3 0.5
2040-400 40 6,000 900 0.4 0.8 3,800 380 0.15 0.3
2060-100 10 10,000 4,190 1 2.2 7,500 3,150 1 2.2
2060-150 15 10,000 4,190 1 2.2 7,500 2,800 1 2.2
2060-200 ®3 20 10,000 3,000 1 2 7,500 2,000 0.7 1.5
2060-300 30 10,000 3,000 0.8 1.6 7,000 1,800 0.4 0.8

:

L%—J

fBZ :

BNIERZBHTIE EVREZS0%UTICTFFTIREL,

- BROBEERENE D BWEE Y. INIPECUNRET ZHEE. DmEESXYEFEZRCHETTFTI RSN,
-l Y VITRTVONIICFERT -5V M EHREBULET,

Note :

+ Decrease the feed rate more than 50% from the milling parameters when slot milling.

- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed, or when chattering occurs.
+ Recommend wet coolant for Copper and Tungsten-Copper.
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DLCCOAT 2#¥F SREWNIAOYIRYIRIIFIVRIIL
DLCCOAT 2 Flute Long Neck Square End Mills for Copper Electrode Milling

©0.1~¢3 EEENE

SHEEIAER (K @ODIEICHESE) Material Applications (* Highly Recommended @ Recommended O Suggested)
# Bl % Work Material

RS aEME | TUN-RVE BEANE b7 FIVIER|ISTFAH i Ll A2V | FIVER | BhiEes | BEES Bt
CARBON | ALLOY [PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT |CEMENTED |HARD BRITTLE
STEELS | STEELS STEELS ALLOYS FILLED | ALLOYS |RESISTANT| CARBIDE |  (NON-
S45C | SK/SCM | NAK HPM | ~50 | ~55|~60 | ~65|~70 PLASTICS ALLOYS METALLIC)
S55C SUS HRC | HRC | HRC | HRC | HRC MATERIALS
B Unit (mm) 19 B %Bta
MR S 5
~ > °~
Outside Diameter A= Og - 4{ ’’’’’’’’’’’ ﬂ s &
[
SHRE ® 4 o
Diameter Tolerance 0/-0.005 1 E
2 RY
r o
L WS
E
S ~JLH )L Label Sampl v VI TF—/NAIFERTT, g
Z i abe>ampe The shank taper angle shown is not an exact value. <
9. DLCLS {gmwﬂ gy R @ R
- aplz :
IS T TR et

#001 ¢D0.998

Inclined angle
SN)VICRADHNRZSLRHLTHBIET,
BRENTICSEIITIZE L,

Diameter measurements are printed on
the label to support High Precision milling.

SENITEER] S$KSMATI > R=)L &tk Copper Milling Example 9Ty FiH C1100
DLCLS @3 X EL12 + ¢1 X EL10 foraparison with conventional tool r., h pitch Copper
1EH 1/5pcs (1h11min) 5{E8R 5/5pcs (4 h47min)

DLCLS
X
AL EEEANUES
- - LFENURL 0.015 mm EFEEmngh
7=32h Z_‘”P:X ~ No burr Ra 0.465 um  Maximum burr height Minimum damage
Coolant QOil Mist
Work Size 15 X 15 X h 10 mm m
sz
®1 X EL10
e EERANUES tEEANUBE
0.027 mm 0.072 mm POEFESY
Ra 0.809 um  Maximum burr height ~ Ra 0.575 um  Maximum burr height Little wear
Ti2 EAIE CIERRE XKW RE ap ae T EIFR NTESRS/S5E
Process Tool Spindle Feed Axial Radial Allowance Cycle Time
Speed Rate Depth Depth 5 work pieces
(min™) (mm/min) (mm) (mm) (mm) (h:m:s)
ﬁDDI 16,000 2,400 3 0.15 0.08 0:21:44
Roughing DLCLS
. @3 X EL12
;F'Ti.J;(:lf ) 16,000 2,400 0.4 0.02 0.03 1:44:10
emi-finishing
T b DLCLS A7
Finishing 1 X EL10 19,200 540 0.2 0.01 0 4:47:32
Total 6:53:26

DLCLS (&, #SHFATY RSIVICLE~NUINE. MITEER. TERFHEICHRS Y.
DLCLS reduces burrs compared to the conventional tool for Steels, improving milling
surface and lengthens tool life.



DLCCOAT 2 #¥ SRE@EINTAOYIRYIRIIFIVRIN
DLCCOAT 2 Flute Long Neck Square End Mills for Copper Electrode Milling

&Et 35 U Total 35 models BT Unit (mm)
RE SR R E BR  yevIF-E R yeVIoR  RBIGEMES D— O HRAICHT 2EEME
Model Outside | Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Diamete Length of Cut Diameter Angle Length Diameter = Retail Price Inclined Angles
®D 2, Q2 od, Bta L od ¥ 30’ q° 1°30° P 3
DLCLS 2001-003 0.3 45 4 10,500 030 030 032 034 039
0.1 0.15 | 0.096 11°
DLCLS 2001-005 0.5 45 4 10,900 050 052 055 058 0.66
DLCLS 2002-005 0.5 45 4 8,080 064 067 071 0.75 0.85
DLCLS 2002-010 0.2 1 0.3 0.19 11° 45 4 8,500 116 122 129 136 154
DLCLS 2002-015 1.5 45 4 8,930 167 176 185 1.96 220
DLCLS 2003-010 1 45 4 8,500 116 122 129 136 154
DLCLS 2003-015 0.3 1.5 0.45 0.29 11° 45 4 8,930 167 176 185 1.96 220
DLCLS 2003-020 2 45 4 9,350 220 231 243 257 289
DLCLS 2004-010 1 45 4 7,400 116 1.22 129 136 154
DLCLS 2004-020 0.4 2 0.6 0.39 11° 45 4 7,570 220 231 243 257 289
DLCLS 2004-030 3 45 4 7,740 324 341 359 | 379  4.26
DLCLS 2005-020 2 45 4 7.400 220 231 243 257  2.89
DLCLS 2005-030 3 45 4 7,570 324 341 359 | 379  4.26
0.5 0.75 = 0.49 1°
DLCLS 2005-040 4 45 4 7.740 429 450 474 500 563
DLCLS 2005-060 6 45 4 7,990 638 670 7.05 7.44 @ 837
DLCLS 2006-020 2 45 4 5,880 220 231 243 257  2.89
DLCLS 2006-030 3 45 4 6,000 324 341 359 | 379  4.26
0.6 0.9 0.59 1°
DLCLS 2006-040 4 45 4 6,130 429 450 474 500 563
DLCLS 2006-060 6 45 4 6,310 638 670 7.05 7.44 @ 837
DLCLS 2008-030 3 45 4 6,000 322 339 356 376 4.23
DLCLS 2008-040 0.8 4 1.2 0.79 11° 45 4 6,130 427 448 472 498 @ 560
DLCLS 2008-060 6 45 4 6,310 637 668 7.03 742 834
DLCLS 2010-030 3 45 4 5,690 326 342 360 380 4.8
DLCLS 2010-040 4 45 4 5,750 4.31 452 476 502 565
DLCLS 2010-060 1 6 1.5 0.98 11° 45 4 6,000 6.40 672  7.07 746 839
DLCLS 2010-080 8 45 4 6,130 849 892 938 990 11.13
DLCLS 2010-100 10 45 4 6,250 1059 11.11  11.69 1234  13.86
DLCLS 2015-060 6 45 4 5,880 635 667 7.02 741 833
1.5 2.25 1.47 11°
DLCLS 2015-100 10 45 4 6,200 1054 11.06 11.64 1228  13.80
DLCLS 2020-080 8 50 4 6,160 842 884 930 9581 11.03
DLCLS 2020-120 2 12 3 1.98 11° 50 4 6,220 1261 13.23 1392 14.69 | 16.50
DLCLS 2020-160 16 50 4 6,360 16.80 17.63 1855 19.56 2Bl
DLCLS 2030-120 12 60 6 8000 | 1269 1332 1401 JEBL THEL
DLCLS 2030-160 3 16 45 2.96 11° 60 6 8330 1688 1771 1864 J2BL  FHEL

No Interference | No Interference

DLCLS 2030-200 20 60 6 8660 21.07 2211 JEBL | THEL | FHEL

No Interference | No Interference | No Interference



DLCLS t]HIZR{4Z Milling Conditions

I /7 V=GR WIVITRTY
WORK MATERIAL COPPER/ALUMINUM ALLOYS TUNGSTEN COPPER
RIEEDE] Side Milling &tHl Slotting HRIEEHE] Side Milling LM Slotting

BE SR BMR EHERE XUERE & a. [OEmEE XVEE & DOEERE XUERE & a. [OImERE XUEE &
Model | Outside | Effective = Spindle Feed Axial Radial | Spindle Feed Axial Spindle Feed Axial Radial | Spindle Feed Axial
Number | Diameter Length | Speed Rate Depth Depth Speed Rate Depth Speed Rate Depth Depth Speed Rate Depth

(mm)  (mm) (Min") (mm/min)  (mm)  (mm) = (Min")  (mm/min)  (mm) = (min?) (Mm/min)  (mm)  (mMm) (min?) (mm/min)  (mm)

2001-003 03 40,000 200 0.1 0005 40000 100 0.1 36000 180 | 0.05  0.005 36,000 90 001
2001-005 o 0.5 40,000 180 0.1 0.005 40,000 90 0.01 36,000 160 0.05 0.005 36,000 80 0.01
2002-005 0.5 40,000 400 0.2 001 40,000 200 0.02 36000 360 0.1 0.01 36,000 180 0.02
2002:010 0.2 1 40,000 300 0.2 | 0.01 40,000 150 0.02 36,000 270 0.1 0.01 36000 135 0.02
2002-015 1.5 32,000 200 0.2  0.008 32000 100 0.02 28800 180 0.1 0.008 28,800 90 0.2
2003-010 1 40,000 600 03  0.015 40,000 300 0.03 36,000 540 0.5 0.015 36,000 270 0.03

2003015 0.3 1.5 | 40,000 590 0.3 0.015 | 40,000 295 | 0.03 | 36,000 530 0.15 0.015 | 36,000 265 | 0.03

2003-020 2 32,000 440 03 | 0.012 32000 220 0.03 28800 400 0.15 0.012 28800 200 0.03
2004-010 1 40,000 800 0.4  0.02 40,000 400 0.04 36,000 720 0.2 0.02 36,000 360 0.04
2004020 0.4 2 40,000 600 04 | 0.02 40,000 300 0.04 36000 540 0.2 0.02 36,000 270 0.04
2004-030 3 32,000 400 04 | 0.016 32,000 200 0.04 28800 360 0.2 0.016 28800 180 0.04
2005-020 2 40,000 1,000 05 | 0.025 40,000 500 0.05 36000 900 025 0.025 36,000 450 0.05
2005-030 3 32,000 750 05 | 0.02 32000 375 0.05 28800 680 025 0.02 | 28800 340 0.05
2005-040 o 4 32,0000 560 05  0.02 32000 280 0.05 28800 500 0.25 0.02 28800 250 0.05
2005-060 6 25600 380 05 | 0015 25600 190 0.05 23000 340 025 0015 23,000 170 0.05
2006-020 2 38,000 1,140 06  0.03 38000 570 0.06 34,200 1,030 0.3 0.03 34200 515 0.06
2006-030 3 38,000 1,000 06 | 0.03 38000 500 0.6 34200 900 0.3 0.03 34200 450 0.06
2006-040 06 4 30,400 700 06  0.024 30,400 350 0.06 27,500 630 0.3 0.024 27,500 315 0.06
2006-060 6 30,400 560 0.6 | 0.024 30,400 280 0.06 27500 500 0.3 0.024 27,500 250 0.06
2008-030 3 30,000 1,200 0.8 | 0.04 30,000 600 0.8 27,000 1,080 0.4 0.04 27,000 540 0.08
2008-040 0.8 4 30,000 1,000 08  0.04 30,000 500 0.08 27,000 900 0.4 0.04 27,000 450 @ 0.08
2008-060 6 24,000 790 = 0.8 | 0.032 24,000 395 0.08 21,600 710 0.4 0.032 21,600 355 0.08
2010-030 3 24,000 | 1,200 1 0.05 24,000 600 0.1 21,600 1,080 0.5 0.05 21,600 540 0.1
2010-040 4 24,000 1,200 1 0.05 24,000 600 0.1 21,600 1,080 05 0.05 21,600 540 0.1
2010-060 1 6 19,200 900 1 0.04 19,200 450 0.1 17,300 810 0.5 0.04 17,300 405 0.1
2010-080 8 19,200 680 1 0.04 19,200 340 0.1 17,300 610 05 0.04 17300 305 0.1
2010-100 10 19,200 540 1 0.04 19,200 270 0.1 17300 490 0.5 0.04 17,300 245 0.1
2015-060 6 20,000 1,500 1.5 | 0.075 20,000 750 0.15 18000 1,350 0.75 0.075 18000 675 0.15
2015-100 e 10 16,000 900 1.5 0.06 16,000 450 | 0.15 14,400 810 075 @ 0.06 | 14,400 405 0.15
2020-080 8 18,000 1,800 2 0.1 18,000 900 0.2 16,200 1,620 1 0.1 16,200 810 0.2
20201120 2 12 14,400 1,350 2 0.08 14,400 675 02 13,000 1,220 1 0.08 13,000 610 0.2
2020-160 16 14,400 1,000 2 0.08 14,400 500 0.2 13,000 910 1 0.08 13,000 455 0.2
2030-120 12 16,000 2400 3 0.15 16,000 1,200 0.3 14,400 2,160 1.5 0.15 14,400 1,080 @ 0.3
2030-160 3 16 16,000 1,940 3 012 16000 970 03 14400 1750 15 012 14,400 875 03
2030-200 20 12,800 1,450 3 012 12,800 725 03 11,500 1,310 15 012 11,500 655 0.3
JBUIH Slotting fIELIEI Side Milling
— I—JI &
_ %
Lt gl
= D : 5% (mm)
BT ERBBBATIE, FEYEEES0BUTFICTFTIRE L, Outside Diameter

- BROBESERENE D BWEE Y. INIPECUNRET Z15E(E. DmEESXYEFEZRCHETTFTIREL,
-8l Y VIRTVONILICFERT -5V hEHEBULET.

Note :

+ Decrease the feed rate more than 50% from the milling parameters when slot milling.

+ Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed, or when chattering occurs.
+ Recommend wet coolant for Copper and Tungsten-Copper.



DLCLRS e ———

DLCCOAT 2#F SREWNIAOYIRYISIFPRAIVRII
DLCCOAT 2 Flute Long Neck Radius End Mills for Copper Electrode Milling

00.2~¢3 [HEEE L0

SHSHEIMER (e@ODIEICHEEE) Material Applications (k Highly Recommended @ Recommended O Suggested)

RS a2E | TUN-RVE RANE @k | TIWIEER|IITFAb ] Bl | AI2AVEE | FIVER | BMBGE | BESE )
CARBON | ALLOY  |PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT  |CEMENTED|HARD BRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS [ RESISTANT | CARBIDE (NON-
S45C | SK/SCM | NAK HPM | ~50 | ~55 | ~60 | ~65 | ~70 PLASTICS ALLOYS METALLIC)
S55C IS HRC | HRC | HRC | HRC | HRC MATERIALS
o *
B{y7 Unit (mm) CR -6
§ ‘ \ s¢ /tha ]
og | FlE=r e —————— I-3 5
SERE 0/-0.005 a 0 ? <
Diameter Tolerance . S 4’4‘*01 ™ °
>
CR¥BE L ‘ ®E
CR Tolerance +0.005 ! ﬁ %
Yy VI F—NARBRTY, s
SAYLY Y FIL Label Sample The shank taper angle shown is not an exact value. g
oLcLas Joro-oz-ggg e & J{
TaRL et
o 11T s ][ IRV PO a
7 —7 G
#001 ¢D0.998 R+0.001/-0.001 Inclined angle
SA)VICKRADHEREI—FRIEEZECHLTHBIETD
BREENTICSFIITIIZE L,
Diameter and Corner R accuracy measurements are printed on
the label to support High Precision milling.
\ — illi O
SAMTEHEF #HMATY RS)LEDEE Copper Milling Example 97w Fid C1100
DLCLRS @3 X CRO.5 X EL12 Comparison with conventional tool i
() . for Steels Tough Pitch Copper
L& Top surface o
° @ E L
Top surface 30° Inclined surface Straight wall
kA sl 30
DLCLRS Conventional DLCLRS Conventional DLCLRS Conventional

10.3 mm

25 m :
34 mm
30° {EHE B o
30" Inclined surface Straight wall Ra 0.014 um Ra 0.021 um Ra 0.103 um Ra 0.125 um Ra 0.109 um Ra 0.090 um
J—5Vh AAIWERbE
Coolant  Oil mist DLCLRS (&, A ICLENKREESHINEL. NUBDNESLKRFRBRI VY,
Better surface roughness compared to the conventional tool. Less burrs and a clean edge.
TIie CERRE EWRE ap 8e ft EFE DTSR /S48
Process Spindle Feed Axial Radial Allowance Cycle Time
Speed Rate Depth Depth 5 work pieces
(min™) (mm/min) (mm) (mm) (mm) (h:m:s)
FT 2,940 -
Roughing 14,000 8 Groove 1.470 0.3 1 0.08 0:16:29
LS 14,000 2,940 0.05 0.05 0.03 0:45:48
Semi-finishing
i 14,000 540 0.015 0.03 0 2:48:28
inishing

Total 3:50:45



DLCCOAT 2 #¥ SRE@EINTAOYIRYISIFPIAIVRIN
DLCCOAT 2 Flute Long Neck Radius End Mills for Copper Electrode Milling

BEt 48 BYE Total 48 models B3 Unit (mm)
RE AR O—FEE BME IR BR  vvyIr-iE 2R YvyIR  FEIGEER D— I HRAICHT 2EEME
Model Outside Corner | Effective | Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Diamete Radius Length of Cut | Diameter Angle Length Diameter | Retail Price Inclined Angles
oD CR 0, [} od, Bta L od ¥ 30 1 1°30° 2° 3°
DLCLRS 2002-005-010 1 45 4 9,350 119 125 1.31 138 1.55
0.2 | R0.05 0.2 0.19 11°
DLCLRS 2002-005-015 15 45 4 9,820 1.70 178 187 198 222
DLCLRS 2003-005-010 1 45 4 9,350 1.19  1.25 1.31 138 1.55
0.3 | R0.05 0.3 0.29 11°
DLCLRS 2003-005-020 2 45 4 10,290 222 233 245 259 2091
DLCLRS 2004-005-020 R0.05 2 45 4 8,330 222 233 245 259 291
DLCLRS 2004-005-030 ' 3 45 4 8,510 327 343 361 3.81 4.28
0.4 0.4 0.39 11°
DLCLRS 2004-01-020 Q0.1 2 45 4 8,330 222 233 244 258 289
DLCLRS 2004-01-030 ' 3 45 4 8,510 327 342 360 3.80 4.26
DLCLRS 2005-005-020 2 45 4 8,140 222 233 245 259 2091
DLCLRS 2005-005-030 R0.05 3 45 4 8,330 327 343 361 381 4.28
DLCLRS 2005-005-040 4 45 4 8,510 431 453 476 502 564
0.5 0.5 0.49 11°
DLCLRS 2005-01-020 2 45 4 8,140 222 233 244 258 289
DLCLRS 2005-01-030 RO.1 3 45 4 8,330 327 342 360 380 4.26
DLCLRS 2005-01-040 4 45 4 8,510 4.31 452 476  5.01 5.63
DLCLRS 2006-005-020 2 45 4 6,470 222 233 245 259 291
DLCLRS 2006-005-030 R0.05 3 45 4 6,600 327 343 361 3.81 4.28
DLCLRS 2006-005-040 ' 4 45 4 6,740 4.31 453 476 502 564
DLCLRS 2006-005-060 6 45 4 6,940 6.41 6.73 7.07 7.46 8.38
0.6 0.6 0.59 11°
DLCLRS 2006-01-020 2 45 4 6,470 222 233 244 258 289
DLCLRS 2006-01-030 Q0.1 3 45 4 6,600 327 342 360 380 4.26
DLCLRS 2006-01-040 ’ 4 45 4 6,740 4.31 452 476  5.01 5.63
DLCLRS 2006-01-060 6 45 4 6,940 6.41 6.72 7.07 7.45 8.36
DLCLRS 2008-005-040 R0.05 4 45 4 6,740 430 451 474 500 562
DLCLRS 2008-005-060 ’ 6 45 4 6,940 639 671 7.05 7.44 836
DLCLRS 2008-01-040 4 45 4 6,740 429 450 474 499 560
0.8 | RO.1 0.8 0.79 1°
DLCLRS 2008-01-060 6 45 4 6,940 639 670 7.05 7.43 834
DLCLRS 2008-02-040 202 4 45 4 6,740 429 449 472 497 557
DLCLRS 2008-02-060 ’ 6 45 4 6,940 638 669 7.03 741 830
DLCLRS 2010-01-020 2 45 4 6,100 226 237 249 263 294
DLCLRS 2010-01-040 RO.1 4 45 4 6,330 436 457 480 506 568
DLCLRS 2010-01-060 : 6 ] 098 . 45 4 6,600 6.45 677 7.1 750 8.42
DLCLRS 2010-02-020 2 ' 45 4 6,100 226 236 248 260 291
DLCLRS 2010-02-040 RO.2 4 45 4 6,330 435 456 479 504 565
DLCLRS 2010-02-060 6 45 4 6,600 6.45 676 7.0 7.48 839
DLCLRS 2015-02-060 6 45 4 6,470 6.40 671 705 743 832
1.5 | RO.2 15 1.47 11°
DLCLRS 2015-02-100 10 45 4 6,700 1059 11.10 11.67 1230 13.80
DLCLRS 2020-01-080 8 50 4 6,780 847 889 934 985  11.06
DLCLRS 2020-01-120 RO.1 12 50 4 6,840 1266 1328 13.97 1473 1654
DLCLRS 2020-01-160 ) 16 5 o8 . 50 4 6940 1685 17.67 1859 1961 J2BY
DLCLRS 2020-02-080 8 ' 50 4 6,780 847 888 933 983 11.03
DLCLRS 2020-02-120 RO.2 12 50 4 6,840 12,65 1327 1395 1471 | 16.50
DLCLRS 2020-02-160 16 50 4 6,940 1684 17.67 1857 1958 JZBL
DLCLRS 2030-02-120 g L2 60 6 8600 1273 1336 1404 1480 JZBL
DLCLRS 2030-02-200 ' 20 60 6 8980 2111 2214 | FEBL THEL  EEGL
DLCLRS 2030-03-120 12 60 6 8600 1273 1335 1403 1478 JZBL
3 RO.3 3 2.96 11° — —— —
DLCLRS 2030-03-200 20 60 6 BEED | 2001 2203 v, aaiy | I
DLCLRS 2030-05-120 c0s 12 60 6 8600 1272 1333 1400 1474 JF2BL
DLCLRS 2030-05-200 ’ 20 60 6 8980 | 21.10 2212 JFEBL | EIBEL | THEL

No Interference | No Interference | No Interference



BIF
Model
Number
2002-005-010
2002-005-015
2003-005-010
2003-005-020
2004-005-020
2004-005-030
2004-01-020
2004-01-030
2005-005-020
2005-005-030
2005-005-040
2005-01-020
2005-01-030
2005-01-040
2006-005-020
2006-005-030
2006-005-040
2006-005-060
2006-01-020
2006-01-030
2006-01-040
2006-01-060
2008-005-040
2008-005-060
2008-01-040
2008-01-060
2008-02-040
2008-02-060
2010-01-020
2010-01-040
2010-01-060
2010-02-020
2010-02-040
2010-02-060
2015-02-060
2015-02-100

WE
WORK MATERIAL
g a—rER
Outside Corner
Diameter Radius

(mm) (mm)
0.2 R0O.05
03 R0O.05

R0.05
0.4

RO.1

R0O.05
0.5

RO.1

R0O.05
0.6

RO.1

R0.05
0.8 RO.1

RO.2

RO.1
1

RO.2
1.5 RO.2

AR
Effective
Length
(mm)

1

15

10

DER®RE
Spindle
Speed
(min™)
40,000
32,000
40,000
32,000
40,000
32,000
40,000
32,000
40,000
32,000
32,000
40,000
32,000
32,000
36,000
36,000
28,800
28,800
36,000
36,000
28,800
28,800
30,000
24,000
30,000
24,000
30,000
24,000
25,000
25,000
20,000
25,000
25,000
20,000
20,000

16,000

/7 IV=EF

COPPER/ALUMINUM ALLOYS
X R ap
Feed Axial
Rate Depth
(mm/min) (mm)
300 0.015
150 0.01
600 0.03
450 0.015
600 0.015
400 0.01
600 0.03
400 0.02
1,000 0.03
1,000 0.02
750 0.015
1,000 0.06
1,000 0.04
750 0.03
1,080 0.03
1,080 0.03
810 0.015
540 0.01
1,080 0.06
1,080 0.06
810 0.03
540 0.02
1,440 0.03
1,440 0.02
1,440 0.06
1,440 0.04
1,440 0.12
1.440 0.08
1,500 0.06
1,500 0.045
1,120 0.03
1,500 0.12
1,500 0.09
1,120 0.06
1,800 0.12
1,350 0.06

Qe
Radial
Depth
(mm)
0.1
0.1
0.15
0.15
0.2
0.2
0.2
0.2
0.25
0.25
0.25
0.25
0.25
0.25
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.5
0.5
0.75

0.75

OlEm®RE
Spindle
Speed
(min™)
36,000
28,800
36,000
28,800
36,000
28,800
36,000
28,800
36,000
28,800
28,800
36,000
28,800
28,800
32,400
32,400
25,900
25,900
32,400
32,400
28,800
25,920
27,000
21,600
27,000
21,600
27,000
21,600
22,500
22,500
18,000
22,500
22,500
18,000
18,000

14,400

WIVITATY
TUNGSTEN COPPER
EEE ap

Feed Axial
Rate Depth
(mm/min) (mm)
270 0.014
140 0.009
540 0.027
410 0.014
540 0.014
360 0.009
540 0.027
360 0.018
900 0.027
900 0.018
680 0.014
900 0.054
900 0.036
680 0.027
970 0.027
970 0.027
730 0.014
490 0.009
970 0.054
970 0.054
730 0.027
490 0.018
1,300 0.027
1,300 0.018
1,300 0.054
1,300 0.036
1,300 0.108
1,300 0.072
1,350 0.054
1,350 0.041
1,010 0.027
1,350 0.108
1,350 0.081
1,010 0.054
1,620 0.108
1,220 0.054

e
Radial
Depth
(mm)
0.09
0.09
0.14
0.14
0.18
0.18
0.18
0.18
0.23
0.23
0.23
0.23
0.23
0.23
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.36
0.36
0.36
0.36
0.36
0.36
0.45
0.45
0.45
0.45
0.45
0.45
0.68

0.68



DLCLRS tJHIsR{43= Milling Conditions

WE R/ 7I=E RWIVITRTY
WORK MATERIAL COPPER/ALUMINUM ALLOYS TUNGSTEN COPPER
BIE PasES -7 BIR OEmEE X RE ap Qe [Eed: X EE ap ae
Model Outside Corner Effective Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Diameter Radius Length Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (mm) (min™) (mm/min) (mm) (mm) (min™") (mm/min) (mm) (mm)
2020-01-080 8 16,000 2,100 0.038 1 14,400 1,890 0.034 0.9
2020-01-120 RO.1 12 12,800 1,400 0.025 1 11,500 1,260 0.023 0.9
2020-01-160 16 12,800 1,120 0.02 1 11,500 1,010 0.018 0.9
2020-02-080 2 8 16,000 2,100 0.075 1 14,400 1,890 0.068 0.9
2020-02-120 RO.2 12 12,800 1,400 0.05 1 11,500 1,260 0.045 0.9
2020-02-160 16 12,800 1,120 0.04 1 11,500 1,010 0.036 0.9
2030-02-120 12 14,000 2,940 0.12 1.5 12,600 2,650 0.108 1.35
2030-02-200 K02 20 11,200 2,940 0.072 1.5 10,100 2,650 0.065 1.35
2030-03-120 12 14,000 2,940 0.18 1.5 12,600 2,650 0.162 1.35
2030-03-200 ’ 03 20 11,200 2,940 0.108 1.5 10,100 2,650 0.097 1.35
2030-05-120 12 14,000 2,940 0.3 1.5 12,600 2,650 0.27 1.35
2030-05-200 w0 20 11,200 2,940 0.18 1.5 10,100 2,650 0.162 1.35

HE :
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Note :

- Decrease the feed rate more than 50% from the milling parameters when slot milling.

+ Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed, or when chattering occurs.
+ Recommend wet coolant for Copper and Tungsten-Copper.
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& Advisory for Safe Use of End Mills

Correct application and operation is strongly advised to avoid clogging, abrasion, etc, that could cause serious accidents or injuries.

Ignition or sparks generated during milling could lead to fire or extreme damage to the work piece.
End Mills are made with very sharp cutting edges and must be handled with extra care.

@Never touch the cutting edge with your bare hands, as this could cause serious injury. Special caution is required when opening the package.

@Dropping the tool could cause breakage or flying debris, leading to serious injury.

@During milling, unexpected impact or shock on the tool could cause breakage or flying debris. Ensure to use protective items such as safety glasses and a face guard.
@For best results, fine parameter adjustment may be required, depending on the materials; milling shape and strategy; machine rigidity and spindle capability.
@Use a machine that has high rigidity and generates a low level of vibration. Recommend setting the runout control value at 5um or below for the small diameter tools

¢1 or below.
®Do not use flammable cutting oils.

Advisory for Regrinding End Mills

@Never regrind the tool without wearing safety glasses and a face guard.

FHERE:
T140-0013 sR#&/ IXFEAH6-17-1
TEL.03-5493-1030(5 4 7)L1(>) FAX.03-5493-1014

RETS:
T940-1104 $mRERETEBEIIFS112706-6
TEL.0258-22-2620(ff) FAX.0258-22-0045

REIE XA
TEL.0258-22-0030(ff) FAX.0258-22-0022

RIS
T954-0076 #RE R =031
TEL.0258-66-0800(f%) FAX.0258-66-0801
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TEL.027-310-1195 FAX.027-310-1196
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https://www.uniontool.co.jp
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Price & Specifications are subject to change without notice.

U.S. UNION TOOL, INC.
(U.S. HEADQUARTERS)
1260 N. Fee Ana Street, Anaheim, CA 92807 1817 US.A.

l: 1-714-521-6242 Fax: 1-714-52
NORTHERN CALIFORNIA REGIONAL SERVICE CENTER
(Customer Service, Santa Clara, California)
1805 Little Orchard Street, Suite 120, San Jose CA 95125 US.A.
Tel: 1-408-982-0205 Fax: 1-408-982-
UPPER MIDWEST REGIONAL SERVICE CENTER
(Customer Service, Minneapolis, Minnesota)
155 Bridgepoint Drive, Unit 3 South St. Paul, MN 55075 U.S.A.
Tel: 1-651-552-0440 Fax: 1-651-552-0435

TAIWAN UNION TOOL CORP.

No.180. Zhong-Zun Street., 14 Neighborhood, Bin-Hai Vil
Lu-Zhu Dist., Taoyuan City, 338 TAIWAN

Tel: 886-3-354-3111 Fax: 886-3-354-3110

UNION TOOL EUROPE S.A.

Avenue des Champs-Montants 14aCH-2074 Marin /
Neuchatel SWITZERLAND

Tel: 41-32-756-6633 Fax: 41-32-756-6634

UNION TOOL (SHANGHAI) Co., LTD.

No.9-10, Lane 385, Gaoji Road, Sijing High New Technology
Development Zone, Songjiang District, Shanghai, 201601 CHINA
Tel: 86-21-5762-8577 Fax: 86-21-5762-8436

UNION TOOL HONG KONG LTD.

Unit 2803 & 05, 28/F, Peninsula Tower, 538 Castle Peak Road,
Cheung Sha Wan, Kowloon, HONG KONG

Tel: 852-2370-3012 Fax: 852-2370-2111

DONGGUAN UNION TOOL LTD.

No.5, Hong Jin Road, Hongmei Town,

Dongguan City, Guangdong Province 523160,CHINA
Tel: 86-769-8884-8900 Tel: 86-769-8884-8901
Fax: 86-769-8884-8296

UNION TOOL SINGAPORE PTE LTD.
140 Paya Lebar Road #08-17, AZ @ Paya Lebar,SINGAPORE 409015
Tel: 65-6846-9309 Fax: 65-6846-0197

UNION TOOL (THAILAND) CO., LTD.

55/73 Moo 15 Bangsaothong Sub-District, Bangsaothong District,
Samutprakarn 10570 THAILAND

Tel: 66-2-130-0908 Fax: 66-2-130-0909
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