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DLCCOAT 2 Flute Long Neck Ball End Mills for Copper Electrode Milling

Size R0.05~R3

DLCLBEZBRRRES

Material Applications (3 Highly Recommended © Recommended O Suggested)

RO.05~A0.2 RO.25~A2

eometry does not apply
alow.
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Features

DLC coating offers excellent welding and wear resistance.
The flute geometry specially designed for copper milling offers outstanding tool life.
High precision shank diameter tolerance of 0/-0.004 mm.
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Diameter and Ball Radius accuracy measurments are printed on e L
the label fo support High Precision milling.
Total 71 models Unit (mm)
Model Radius of Effeciive | Length Neck Shank Taper | Owverall | Shank Price ) )
Number Ball Nose Length | ofCut | Diameter |  Angle Length | Diameter e Bl e
R £, £ Bd, Bia I @d ¥ g 1l 1230 2 ¥
DLCLB 2001-003 03 45 4 14,100 034 0.36 039 04 046
RO.05 0.08 0.095 1=
DLCLB 2001-005 05 45 4 14,700 055 059 062 0.65 0ra
DLCLB 20015-003 03 45 4 15,600 0.36 0.38 040 042 047
DLCLB 20015-005 R0.075 05 012 014 1= 45 4 16,500 057 0.60 063 0.66 074
DLCLB 20015-010 1 45 4 17,200 1.09 1.15 121 127 143
DLCLB 2002-003 03 45 4 11,300 04 043 045 047 053
DLCLB 2002-005 05 45 4 11,300 ne2 0.65 068 0.72 0.80
RO.1 016 019 1=
DLCLB 2002010 1 45 4 11,800 1.14 1.20 1.26 1.33 1.49
DLCLB 2002015 15 45 4 12,300 1.67 1.75 1.84 1.94 217
DLCLB 2003-006 06 45 4 11,800 0Tz 0.75 073 083 092
DLCLB 2003-010 1 45 4 11,800 1.14 119 1.25 132 1.47
RO.15 024 0.29 1=
DLCLB 2003-015 156 45 4 12,300 1.67 1.74 1.83 193 215
DLCLB 2003-020 2 45 4 12,800 219 229 24 253 284

* Additional model



DLCCOAT 2 Flute Long Neck Ball End Mills for Copper Electrode Milling

Model Radius of Effeciive | Length Neck Shank Taper | Overall | Shank Price 5 ;
Number Ball Nose length | ofCut | Diameter |  Angle Length | Diameter S EE el U L
R e, e Ba Bla L od ¥ W * | | =z F
DLCLB 2004-010 1 45 4 10300 | 114 | 118 | 124 | 130 | 145
DLCLB 2004-020 2 45 4 10500 | 219 | 229 | 240 | 252 | 282
RO.2 032 | 039 11
DLCLB 2004-030 3 45 4 10700 | 323 | 333 | 356 | 374 | 419
DLCLB 2004-040 4 45 4 10900 | 428 | 443 | 471 | 49 | 556
DLCLB 2005-010 1 45 4 1000 | 114 | 118 | 124 | 129 | 143
DLCLB 2005-020 2 45 4 1000 | 218 | 228 | 239 | 251 | 280
DLCLB 2005-030 R0.25 3 | os 049 1° 45 4 10300 | 323 | 338 | 355 | 373 | 417
DLCLB 2005-040 4 45 4 10500 | 428 | 448 | 470 | 495 | 554
DLCLB 2005-050 5 45 4 10700 | 533 | 558 | 586 | 617 | 691
DLCLB 2006-010 1 45 4 7900 | 114 | 118 | 123 | 128 | 141
DLCLB 2006-020 2 45 4 7900 | 218 | 228 | 238 | 250 | 278
DLCLB 2006-030 3 45 4 8100 | 323 | 338 | 354 372 | 415
RO.3 048 | 059 11
DLCLB 2006-040 a 45 4 8300 | 428 | 448 | 470 494 | 552
DLCLB 2006-050 5 45 4 8500 | 532 | 557 | 585 | 616 | 689
DLCLB 2006-080 6 45 4 @700 | 637 | 667 | 701 | 738 | 826
DLCLB 2008-020 2 45 4 8100 | 218 | 227 | 237 | 248 | 275
DLCLB 2008-030 3 45 4 8100 | 322 | 337 | 352 | 370 | 412
DLCLB 2008-040 RO.4 4 |osa |om 11 45 4 8300 | 427 | 447 | 468 | 492 | 548
DLCLB 2008-080 6 45 4 8500 | 637 | 666 | 699 | 736 | 822
DLCLB 2008-080 8 45 4 8700 | 846 | 8865 930 | 973 | 1096
DLCLB 2010-020 2 45 4 7700 | 219 | 228 | 237 | 248 | 273
DLCLB 2010-030 3 45 4 7700 | 324 | 337 | 353 | 370 | 410
DLCLB 2010-040 4 45 4 7700 | 428 | 447 | 468 | 492 | 547
DLCLB 2010-050 5 45 4 7900 | 533 | 557 | 584 | 614 | 684
RO.5 08 098 11
DLCLB 2010-080 6 45 4 7900 | 638 | 667 | 699 | 735 | 821
DLCLB 2010-080 8 45 4 8300 | 847 | 887 | 931 | 979 | 1085
DLCLB 2010-100 10 45 4 8300 |1057 | 1107 | 1162 | 1223 | 1368
DLCLB 2010-120 12 45 4 8300 |1266 1326 | 1393 | 1467 | 1642
DLCLB 2015-040 4 45 4 7900 | 421 | 439 | 458 | 480 | 531
DLCLB 2015-080 6 45 4 7900 | 631 | 659 | 689 | 723 | B804
RO.75 12 147 11
DLCLB 2015-120 12 50 4 8900 |1259 | 1318 | 1383 | 1455 | 1626
DLCLB 2015-180 18 55 4 9900 |1887 |1977 | 2076 |21.86 | 2447

* Additional model



DLCCOAT 2 Flute Long Neck Ball End Mills for Copper Electrode Milling

Number BolNose | Legh | OA | Dameler|  Arge. | Loogh |Dimeler| Efectve Lengin by nined Anges
R £y £ Bdi Bia B ad ¥ n 3k 1=30' 2 >
DLCLB 2020-040 4 45 4 8,100 418 434 451 471 5.18
DLCLB 2020-080 [ 45 4 8,100 6.27 653 6.82 T15 7.92
DLCLB 2020-080 8 45 4 8,300 B8.36 873 914 959 | 1066
DLCLB 2020-100 10 45 4 8,300 1046 1093 11.45 12.02 1339
DLCLB 2020-120 A1 12 16 1.98 1= 50 4 8,300 1255 13.12 13.76 1446 16.13
DLCLB 2020-140 14 50 4 8,300 14.65 1532 16.07 16.30 18.87
DLCLB 2020-180 16 50 4 8,300 16.74 1752 18.38 1934 | Noledzrene:
DLCLB 2020-200 20 85 4 9,200 2093 219 23.00 2421 N berizrence
DLCLB 2020-250 25 65 4 10,200 26.16 27 28.78 Mo marerence | Mo lnerizrence
DLCLB 2030-100 10 60 6 10,500 1051 10.36 1146 12.01 1332
DLCLB 2030-120 12 &0 6 10,800 1261 13.16 13.77 1445 16.06
DLCLB 2030-140 14 60 6 10,800 14.70 15.36 16.08 16.89 18.80
DLCLB 2030-180 R1.5 16 24 295 1= &0 6 11,200 16.80 17.56 1838 19.32 21.54
DLCLB 2030-200 20 70 6 11,200 20.98 2195 23.02 2420 27.01
DLCLB 2030-250 25 70 6 11,200 26.22 2744 28.79 30.30 No bnerizrence
DLCLB 2030-300 30 70 6 12,200 3145 3294 3457 3639 | Noledzne:
DLCLB 2040-100 10 70 6 9,700 1048 10.91 11.38 11.30 1314
DLCLB 2040-150 15 70 6 9,700 15.73 164 1716 18.00 19.99
DLCLB 2040-200 20 70 6 11,500 20.96 21.50 2294 2409 No bnerizrence
R2 az 395 11°
DLCLB 2040-250 25 70 6 12,200 26.20 2739 28.72 30.19 | Moledzrznee
DLCLB 2040-300 30 70 6 12,700 3143 3289 34.50 Mo marerence | Mo lnerizrence
DLCLB 2040400 40 80 6 13,700 4190 | 43.87 | Wolnerrsnee | Moimeriresce | Nobierirene
DLCLB 2060-100 10 80 [ 12,700 Mo bterirence | Molrmdbrence | Molnieference | Mo imerbrence | Mo bedzrence
DLCLB 2060-150 15 80 6 12,700 Mo Ierference
R3 48 595 -

DLCLB 2060-200 20 80 6 12,700 Waltzrerznce | Molmrirance | Nolierirence | Mo imerierence | Mo bierirence
DLCLB 2060-300 30 80 6 13,300 Mo Imerierence




DLCLB Milling Conditions

WORK MATERIAL COPPER TUNGSTEN COPPER
dp e dp de
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™ {mmymird (mm) (mm) (min™ {mamjmin) (mm) (mm)
2001-003 0.3 43,600 220 0.01 0.01 32,700 160 0.008 0.008
2001-005 A00S 05 43,600 160 0.007 0.007 32,700 110 0.005 0.005
20015-003 0.3 43,600 250 0.015 0.02 32,700 190 0.012 0.016
20015-005 R0.075 05 43,600 220 0.015 0.02 32,700 150 0.012 0.016
20015010 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 RO 05 43,600 550 0.025 0.05 32,700 380 0.02 0.04
2002-010 1 43,600 440 0.02 0.04 32,700 270 0.015 0.03
2002-015 15 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 A013 15 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 R02 2 43,600 650 0.035 0.06 32,700 380 0.02 0.05
2004-030 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 R0.25 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.m 0.02
2006-010 1 43,600 1,870 012 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 RO3 3 43,600 1,090 0.1 0.14 32,700 760 0.08 0.1
2006-040 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 03 32,700 1,530 0.15 0.3
2008-040 RO.4 4 38,200 1,750 012 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 03 29,500 1,530 0.12 0.25
2010-060 A0S 6 34,500 1,840 0.14 03 26,200 1,150 0.1 0.25
2010-080 8 27,300 1,090 012 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 13,100 450 0.06 0.1 9,800 160 0.015 0.04
2015-040 4 25,500 2,270 03 0.6 21,300 1,700 0.3 0.6
2015-060 RO.T5 6 25,500 2,040 0.3 0.6 21,300 1,530 0.3 0.6
2015-120 12 17,500 1,090 0.15 0.3 13,100 550 0.1 0.2
2015-180 18 8,500 580 0.08 0.12 6,800 170 0.02 0.06
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 0.3 0.6 13,500 1,190 0.25 05
2020-120 R1 12 16,800 1,470 03 0.6 12,600 950 0.25 05
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




DLCLB Milling Conditions

WORK MATERIAL COPPER TUNGSTEN COPPER
dp e dp de
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™ {mmymird (mm) (mm) (min™ {mamjmin) (mm) (mm)
2030-100 10 15,000 2,550 0.6 1.2 12,000 1,800 08 1.2
2030-120 12 15,000 2,550 0.6 1.2 11,800 1,740 06 1.2
2030-140 14 15,000 2510 0.6 1.2 11,700 1,670 0.6 1.2
2030-160 Ri5 16 14,200 2,140 0.6 1 10,700 1,600 05 1
2030-200 20 12,700 1910 05 0.8 9,500 1,110 04 0.6
2030-250 25 10,100 1,520 04 0.6 8,400 760 0.2 0.3
2030-300 30 8,700 1,310 0.2 04 6,500 550 0.08 0.15
2040-100 10 11,500 2,880 0.8 16 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 R2 20 11,500 2,460 0.8 16 8,200 1,640 0.8 1.2
2040-250 25 10,300 2210 0.6 1.2 6,700 1,270 05 1
2040-300 30 9,000 1,800 05 1 5,300 900 0.3 0.5
2040-400 40 6,000 900 04 0.8 3,800 380 0.15 0.3
2060-100 10 10,000 4,190 1 2.2 7,500 3,150 1 22
2060-150 R3 15 10,000 4,190 1 22 7,500 2,800 1 22
2060-200 20 10,000 3,000 1 2 7,500 2,000 0.7 15
2060-300 30 10,000 3,000 0.8 1.6 7,000 1,800 04 0.8
tﬁ dp © fodal Depth (mm)

& ; Radial Depth (mm)

l—ﬁ—l

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.



|:|!|||ng Examp|e o Eupppr Efectrode Model Tough Pitch Copper C1100

= e Length 16

: i mRa ¢Rz
Measuring position Surface Roughness of Convex Surface 45°

of roughness E 0.3 o 1.5
L]
0.2 1.0
0.1 | 0.5
& &
0.0 ) 0.0
Conventional DLCLB
Improved surface roughness compared
Model Size : 20x 20 % Depth 16 mm to the conventional model.
Coolant : Oil Mist
dp de
Mill Mill Spindle Feed LViE] Radial
No Process Method e Speed Rate Depth Depth Ofgrw?r:g Syt
(min™) (mm/min) (mm) (mm) (mm)
1 Roughing 10,800 1,090 0.25 05 1:31:59
2 | Semiinishing | contouring | DLCLB 2020-160 | 10,800 1,090 0.05 0.05 24 1:31:15
3 Finishing 13,090 545 -:jC.?slg ggﬂght] 0.03 1:15:26
Total 4:18:40
Conventional DLCLB

Tools after milling

DLCLB has less wear and damage after 4 hours of milling,
and enables stable milling throughout the long cycle time.



A Advisory for Safe Use of UNIMAX Tungsten Carbide 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.

*Do not use flammable cutting oils.

Advisory for regrinding UNIMAX Tungsten Carbide End Mills

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

UNION \
\ 700L
UNION TOOL CO.

U.S. UNION TOOL, INC.

(U.S. HEADQUARTERS)

1260 N. Fee Ana Street, Anaheim, CA 92807-1817 U.S.A.

Tel: 1-714-521-6242 Fax: 1-714-521-8642

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: 1-408-982-0320

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 UNIONTOOL 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.

N0.9-10, Lane 385, Gaoji Road, Sijing High MNew Technolo%y
Development Zone, Songjiang District, Shanghai, 201601 CHINA
Tel: 86-21-5762-8577 Fax: 86-21-5762-8436

UNION TOOL HONG KONG LTD.

Rm 503, 5/F, Win Century Centre, 2A Mong Kok Rd, Mong Kok,
Kowloon, HONG KONG

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

DONGGUAN UNION TOOL LTD.

YingHua TaiYing Industry Park, Hongmei Town,
Dongguan City, Guangdong, 523160 CHINA

Tel: 86-769-8884-8000 Tel: 86-769-8884-8901

Fax: 86-769-8884-8296

UNION TOOL SINGAPORE PTE LTD.

Na.31 Harrison Road, #05-01, SINGAPORE 369649
Tel: 65-6846-9309 Fax: 65-6846-0197

UNION TOOL (THAILAND) CO., LTD.

No.55/73 Moo 15 Bangsaotong Sub-District, Bangsaotong District,
Samutprakarn 10570 THAILAND

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

(19 0120-60-2620

http://www.uniontool.co.jp

Price & Specifications are subject to change without notice.
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