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2 Flute Long Neck Ball End Mills

H G l B Most effective for hard materials over 60HRC

HWLB For hard materials from 40HRC to over 60HRC

HWLB-S Short shank series of HWLB

CWLB Best for soft materials up to 40HRC

uliok\ UNION TOOL CO.



New Coating Series New coating that exceeds the conventional tools

HMG COAT Suitable for hard materials especially over 65HRC

Developed a hard coating with higher wear resistance than HARDMAX.
Offers longer tool life than conventional tools.

Upgraded version of HARDMAX coating with improved
wear resistance

HMW COAT

Ultra-high hardness layer
Increased numbers of layers by nano-laminated structure.
Longer tool life due to wear resistance and the suppression of crack propagation.

Shock absorption layer
New nanocomposite structure improves hardness and toughness.

New coating with the best performance achievable in work

SRt materials up to 40HRC

High hardness and high toughness
New nanocomposite structure offers ultra multilayer structure
High toughness and wear resistance provide excellent performance in work materials

up to 40HRC

How to find the best series for your material applications

(% Highly Recommended @ Recommended O Suggested)

. e e Hardened Steels
Model Number Features Ball tip design Copper Sige?sn € sigeine ~50 | ~55 | ~60 | ~65 | ~70
HRC HRC HRC HRC HRC
HGLB Best suited for Super O . . . * *
Hard Materials Negative
HWLB For Hard Materials Negative O O . * * * . .
Multi-purpose
CWLB Excellent surface quality Neutral A . * * .




HGLB

HMGCOAT 2 Flute Long Neck Ball End Mills for Hard Materials

HMG %ack Ta|per
eome
RO O 5 ~ R 3 | COAT § . Back taper geometry does not apply to
= RO.4 or below, 2, /D = 10

Material Applications (3 Highly Recommended @ Recommended O Suggested)

Work Material
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
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The shank taper angle shown is not an exact value. Inclined angle

Tool Design

New geometry with higher resistance to chipping
Optimized rake angle and relief angle for milling hard materials of 60HRC or more

HGLB Tool Angle: HGLB > HSLB

HSLB  HSLB Tool angle

HSLB

High Precision

HGLB Unit (mm)
. . . Shank

Radius of Diameter Ball Radius ; i

Ball Nose Tolerance Accuracy %ferpaerfgé S A
R0O.05 ~ 0.075 + 0.002
RO.1 ~R1.25 070008

: B + 0.003 0/-0h004 g
R1.5 ~R2 (h4) 30
0/-0.01

R2.5 ~R3 + 0.005




Spur gear die

Milling example

HGB/HGLB R0.5/R1/R1.5

4 Flute / 6 Flute Radius End Mills
for Hard Materials

HAP72(68HRC)

Ball End Mills for Hard Materials

HGB

Long Neck Ball End Mills for Hard Materials

Coolant: Air Blow (Through Spindle)

Work size: @50.4 x Depth 11 mm

HGLB

dp de
Process Tool Spindle Speed | Feed Rate
(min™) (mm/min) (mm) (mm)
Roughing = Ho 8280 1,140  0.12 0.55
Semi-Finishing 1,800 0.06 0.3
SemiFinishing pi ol 12250 1800 0.6 0.05
Finishing 900 0.00015 -
Cusp Height
465
Finishing 2 1
HMERS 8.600 1,500
(@3 XCRO 465 00002
Finishing 1
1,500 Cusp Height
Finishing 800 0.00015 —
HGLB Cusp Height
RO.5 x ELe  20:000
Finishing 800 0.005 0.02

Wear comparison
HGLB R1xEL6

Milling example

Tools after milling

Tool
Spindle Speed
Conventional HGLB Feed Rate
dp
0.10 35 Axial Depth
mm Relief Wear Width —
3 4 C
,E\ 0.08} g Vlilling Efficiency 30 £ ae .
£ 125 E Radial Depth
< £
5 0.06f -
S / ‘ 120 2 Coolant
5 115 @
$ 004 £
— N ’IO (A
3 002l Wear Wich About 40% Down || 2 Bl SlEfRE
[+ . =
5 =
0 0 Cycle Time

Conventional

HGLB

Allowance Cycle Time  Milling Method
(mm) (h:m)
0.02 1:40 Roughing
0.02 0:11 Rest machining
0.005 0:50 Semi-Finishing
0 0:09 45° surface /
Finishing
Above the gear
0 0:02 teeth / Finishing
Bottom surface of
0 0:01 cylindrical part / Finishing
0 0:55 Gear wall /
Finishing
0 1:37 Gear bottom/
Finishing
Total 5:25
HAP72(68HRC)

HGLB mills twice as efficient as the conventional tool.

Conventional

HGLB 2020-060

9,200 min"' | 12,250 min"

900 mm/min | 1,800 mm/min

0.06 mm

0.3 mm
Air Blow (Through-Spindle)
Square Pocket

(20 x 15 x Depth 2 mm)
X 2 Pockets

76 min 50 min

Milling Efficiency (mm>/min) = Feed Rate X Ap X Qe



Finishing process comparison of HWLB and HGLB

HWLB / HGLB R0.5 x EL10

- Pocket Size = =
6 % 6 x D0.2mm Spinz:inl1ein§1r)>eed I(:;?g/iaiﬁ Axial I;epth Radial E)epth
- Coolant : Oil Mist (mm) (mm)
22,000 600 0.01 0.01
HWLB HGLB
1 pocket 2 pockets 1 pocket 2 pockets
90min 180min 90min 180min

STAVAX (52HRC)

Surface finish on STAVAX with the HWLB is smoother than that of the HGLB.

HWLB

After milling 180 min

HGLB

After milling 180 min

] ]

Wearing at the tip is similar, however, the HWLB has less wear on the radius part.

Cycle Time
(min)

180

/
N
Model Number Features Ball tip design (Clreppizn
HMG Best suited for Super A
o5l HGLB Hard Materials Negative
gg’%’r HWLB For Hard Materials Negative O

utTWw Multi-purpose
fersd CWLB Excellent surface quality Neutral o

-

Carbon
Steels

*

Prehardened
Steels

Hardened Steels

The HWLB is recommended for STAVAX milling as opposed

(% Highly Recommended @ Recommended O Suggested)

Page

HRC | HRC | HRC | HRC | HRC
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HMGCOAT 2 Flute Long Neck Ball End Mills

Total 155 models Unit (mm)
et e T SE | | | | i | e s
R 0, ) @d, Bta L ad 30’ 1° 1°30° 2 3

HGLB 2001-002 0.2 45 4 HGLB 0.22  0.24  0.26 | 0.28 0.31
HGLB 2001-003 RO.05 0.3 0.08  0.095 16° 45 4 HGLB 033 0.36 038 040 044
HGLB 2001-005 0.5 45 4 HGLB 0.55 058 061 064 0.68
HGLB 20015-003 0.3 45 4 HGLB 035 037 039 041 0.44
HGLB 20015-005 0.5 45 4 HGLB 056 059 062 064 0.69

R0.075 0.12 | 0.14 16°
HGLB 20015-0075 0.75 45 4 HGLB 0.83 086 090 093 1.00
HGLB 20015-010 1 45 4 HGLB 1.09 | 113 117 1.21 1.30
HGLB 2002-003 0.3 45 4 HGLB 042 044 046 048 0.52
HGLB 2002-005 0.5 45 4 HGLB 0.63 066 | 068 0.71 0.76
HGLB 2002-0075 0.75 45 4 HGLB 089 093 09 099 1.07

RO.1 0.16 = 0.19 16°
HGLB 2002-010 1 45 4 HGLB 1.15 | 1.20  1.24 1.28 137
HGLB 2002-015 1.5 45 4 HGLB 166 172 178 184 197
HGLB 2002-020 2 45 4 HGLB 218 225 | 233 241 2.58
HGLB 2003-005 0.5 45 4 HGLB 063 065 068 070 0.75
HGLB 2003-0075 0.75 45 4 HGLB | 0.89 H 092 096 099 1.05
HGLB 2003-010 1 45 4 HGLB  1.15 1.19 1.23 1.27 1.36
HGLB 2003-015 RO.15 1.5 0.24 | 0.29 16° 45 4 HGLB 1.66 1.72 | 1.77  1.83 1.96
HGLB 2003-020 2 45 4 HGLB 218 225 232 240 257
HGLB 2003-025 2.5 45 4 HGLB 270 278 287 297  3.18
HGLB 2003-030 3 45 4 HGLB  3.21 332 342 354 3.80
HGLB 2004-005 0.5 45 4 HGLB 063 0.65 067 070 0.74
HGLB 2004-0075 0.75 45 4 HGLB 089 092 095 098 1.04
HGLB 2004-010 1 45 4 HGLB 115  1.19 | 1.23  1.26 135
HGLB 2004-010-6 1 50 6 HGLB 1.15  1.19 123 126 135
HGLB 2004-0125 1.25 45 4 HGLB 1.40 145 149  1.54 1.64
HGLB 2004-015 1.5 45 4 HGLB 1.66 1.71 1.77 182 1.95
HGLB 2004-015-6 1.5 50 6 HGLB 1.66 | 1.71 1.77 182 195
HGLB 2004-020 RO.2 2 0.32  0.39 16° 45 4 HGLB 218 225 232 239 256
HGLB 2004-020-6 2 50 6 HGLB = 218 225 232 239 256
HGLB 2004-025 25 45 4 HGLB 270 2.78 287 296 3.17
HGLB 2004-025-6 2.5 50 6 HGLB = 270 278 287 296  3.17
HGLB 2004-030 3 45 4 HGLB = 3.21 331 342 353 379
HGLB 2004-030-6 3 50 6 HGLB | 3.21 331 342 353 379
HGLB 2004-035 3.5 45 4 HGLB  3.73 384 397 410 4.40
HGLB 2004-040 4 45 4 HGLB | 424 438 | 452 467 5.01
HGLB 2005-010 1 45 4 HGLB  1.15 1.19 1.22 1.26 1.34
HGLB 2005-015 1.5 45 4 HGLB | 1.65 @ 1.71 1.76 | 1.82 194
HGLB 2005-020 2 45 4 HGLB 218 224 231 239 255
HGLB 2005-025 2.5 45 4 HGLB | 2,69 | 278 286 296 | 3.16
HGLB 2005-030 3 45 4 HGLB = 3.21 331 341 353 377

RO.25 0.4 0.49 16°
HGLB 2005-035 3.5 45 4 HGLB | 3.73 | 3.84 396 4.09 | 4.39
HGLB 2005-040 4 45 4 HGLB 424 437 451 466 5.00
HGLB 2005-045 4.5 45 4 HGLB | 476 = 491 | 5.06 5.23 5.61
HGLB 2005-050 5 45 4 HGLB 5.27 5.44 561 5.80 6.22
HGLB 2005-060 6 45 4 HGLB = 6.30 6.50 6.71 694 7.45



HMGCOAT 2 Flute Long Neck Ball End Mills

] il ool ol el sl e S iy
R g, ) ad, Bta L ad 30 1 1°30° > 3
HGLB 2006-010 1 45 4 HGLB 1.14 1 118 122 125 1.33
HGLB 2006-015 1.5 45 4 HGLB 1.65 171 176 1.81 1.93
HGLB 2006-015-6 1.5 50 6 HGLB 165 1.71 176 1.81 1.93
HGLB 2006-020 2 45 4 HGLB 217 224 231 238 254
HGLB 2006-020-6 2 50 6 HGLB 217 224 231 238 254
HGLB 2006-025 PAS 45 4 HGLB 269 277 286 295 3.15
HGLB 2006-025-6 2.5 50 6 HGLB 269 277 286 295 3.5
HGLB 2006-030 3 45 4 HGLB 3.21 331 341 352 376
HGLB 2006-030-6 RO.3 3 0.48 0.59 16° 50 6 HGLB 3.21 331 341 352 376
HGLB 2006-035 3.5 45 4 HGLB 3.72 384 396 4.09 4.38
HGLB 2006-040 4 45 4 HGLB 424 437 451 466 4.99
HGLB 2006-045 4.5 45 4 HGLB 476 490 5.06 523 5.60
HGLB 2006-050 5 45 4 HGLB 5.27 544 561 | 580 6.21
HGLB 2006-055 5.5 45 4 HGLB 579 597 6.16 637 6.82
HGLB 2006-060 6 45 4 HGLB 6.30 650 6.71 693 743
HGLB 2006-080 8 45 4 HGLB 837 863 891 921 9388
HGLB 2006-100 10 45 4 HGLB | 10.43 10.76 11.11 11.49 1233
HGLB 2008-020 2 45 4 HGLB 217 | 223 | 230 | 237 | 252
HGLB 2008-025 25 45 4 HGLB 269 277 285 294 313
HGLB 2008-030 3 45 4 HGLB 321 330 340 350 374
HGLB 2008-040 4 45 4 HGLB 424 436 450 464 497
RO.4 0.64 0.79 16°
HGLB 2008-050 5 45 4 HGLB 527 543 560 578 6.19
HGLB 2008-060 6 45 4 HGLB 630 649 670 692 7.41
HGLB 2008-070 7 45 4 HGLB 733 756 780 8.06 8.64
HGLB 2008-080 8 45 4 HGLB 836 862 890 920 9.86
HGLB 2010-020 2 45 4 HGLB 218 224 230 236 251
HGLB 2010-020-6 2 50 6 HGLB 218 224 230 236 251
HGLB 2010-025 2.5 45 4 HGLB 270 | 277 | 285| 293 | 3.12
HGLB 2010-030 3 45 4 HGLB 3.21 330 340 350 373
HGLB 2010-030-6 3 50 6 HGLB 3.21 330 340 350 373
HGLB 2010-040 4 45 4 HGLB 4.24 437 450 464 4.96
HGLB 2010-040-6 4 50 6 HGLB 4.24 437 450 464 4.96
HGLB 2010-050 5 45 4 HGLB 528 543 560 578 6.18
HGLB 2010-050-6 5 50 6 HGLB 528 543 560 578 6.18
HGLB 2010-060 6 45 4 HGLB 6.31 650 6.70 6.92 7.40
RO.5 0.8 0.98 16°
HGLB 2010-060-6 6 50 6 HGLB 631 6.50 6.70 692 7.40
HGLB 2010-070 7 45 4 HGLB 734 756 7.80 806 8.63
HGLB 2010-070-6 7 50 6 HGLB 734 756 780 806 863
HGLB 2010-080 8 45 4 HGLB 837 863 890 920 9.85
HGLB 2010-080-6 8 50 6 HGLB 837 863 890 9.20 985
HGLB 2010-100 10 45 4 HGLB | 10.43 10.76 11.10 11.47 1230
HGLB 2010-100-6 10 50 6 HGLB  10.43 10.76 11.10 11.47 1230
HGLB 2010-120 12 45 4 HGLB | 1250 12.89 13.30 13.75 14.75
HGLB 2010-140 14 45 4 HGLB 1456 15.02 1551 16.03 17.19
HGLB 2010-160 16 50 4 HGLB | 16.62 17.15 17.71 18.31 19.64



HMGCOAT 2 Flute Long Neck Ball End Mills

s oo | Shece | g |t | skt | Ol | Sonk | o Ly
R g ) ad, Bta L ad 30 1 1°30° > 3
HGLB 2015-030 3 45 4 HGLB 3.10 318 326 335 355
HGLB 2015-030-6 3 50 6 HGLB 310 ( 3.18| 3.26| 3.35| 3.55
HGLB 2015-040 4 45 4 HGLB 413 424 436 449 477
HGLB 2015-060 6 45 4 HGLB 6.19 6.37 656 6.76 7.22
HGLB 2015-060-6 6 50 6 HGLB 6.19 637 656 6.76 7.22
HGLB 2015-080 8 45 4 HGLB 825 850 876 9.04 9.67
HGLB 2015-080-6 8 50 6 HGLB 825 850 876 9.04 967
R0O.75 1.2 1.47 16°
HGLB 2015-100 10 45 4 HGLB 10.32 1063 10.96 11.32 12.11
HGLB 2015-100-6 10 50 6 HGLB 10.32 1063 10.96 11.32 | 12.11
HGLB 2015-120 12 45 4 HGLB 1238 1276 13.16 13.60 14.56
HGLB 2015-120-6 12 50 6 HGLB 1238 1276 13.16 13.60 14.56
HGLB 2015-140 14 45 4 HGLB 14.44 14.89 15.36 15.87 17.01
HGLB 2015-160 16 50 4 HGLB 16.50 1 17.02 17.57 18.15 | 19.46
HGLB 2015-200 20 60 4 HGLB  20.63 21.28 21.97 22.71 24.35
HGLB 2020-030 3 45 4 HGLB 3.07 314 321 3.29 | 3.47
HGLB 2020-030-6 3 50 6 HGLB 3.07 3.14 3.21 329 347
HGLB 2020-040 4 45 4 HGLB 410 420 431 443 4.70
HGLB 2020-040-6 4 50 6 HGLB 410 420 4.31 443 4.70
HGLB 2020-060 6 45 4 HGLB 6.16  6.33  6.51 6.71 7.14
HGLB 2020-060-6 6 50 6 HGLB 6.16 633 651 6.71 7.14
HGLB 2020-080 8 45 4 HGLB 8.23 846 872 899 959
HGLB 2020-080-6 8 50 6 HGLB 823 846 872 899 959
HGLB 2020-100 R1 10 1.6 1.98 16° 45 4 HGLB 10.29 10.59 10.92 11.26 12.04
HGLB 2020-100-6 10 50 6 HGLB 10.29 10.59 1092 11.26 12.04
HGLB 2020-120 12 45 4 HGLB 1235 1272 13.12 13.54 14.48
HGLB 2020-120-6 12 50 6 HGLB 1235 1272 13.12 13.54 14.48
HGLB 2020-140 14 45 4 HGLB 14.41 14.85 15.32 15.82 16.93
HGLB 2020-160 16 45 4 HGLB 16.48 16.98 17.52 18.10 19.38
HGLB 2020-200 20 60 4 HGLB | 20.60 21.24 21.92  22.65 Nointeference
HGLB 2020-250 25 60 4 HGLB  25.76 26.56 27.42 28.34 Nolnterference
HGLB 2020-300 30 70 4 HGLB 30.92 31.89  32.93 Nolnterference  Nolnterference
HGLB 2030-060 6 60 6 HGLB 6.20 635 6.52 6.69 7.09
HGLB 2030-080 8 60 6 HGLB 826 848 872 897 954
HGLB 2030-100 10 60 6 HGLB 10.32 10.61 10.92 11.25 11.99
HGLB 2030-120 12 60 6 HGLB 1238 1274 13.12 13.53 14.43
HGLB 2030-140 14 60 6 HGLB 14.45 14.87 1532 15.80 16.88
HGLB 2030-160 16 60 6 HGLB 16.51 | 17.00 17.52 18.08  19.33
R1.5 2.4 2.95 16°

HGLB 2030-180 18 60 6 HGLB 18.57 19.13 19.72 20.36 21.78
HGLB 2030-200 20 70 6 HGLB 20.64 21.26 | 21.92 22.64 24.22
HGLB 2030-220 22 70 6 HGLB  22.70 23.39 24.12 2491 26.67
HGLB 2030-250 25 70 6 HGLB | 25.79 26.58 27.43  28.33 30.34
HGLB 2030-270 27 70 6 HGLB | 27.86 28.71 29.63 30.61 Nolnerference
HGLB 2030-300 30 70 6 HGLB | 30.95 31.91 32.93  34.02 Nointerference



HMGCOAT 2 Flute Long Neck Ball End Mills

S el gl R Rl A A e
R 2, ) ad, Bta L od 30° 13 | 2 3
HGLB 2040-080 8 70 6 HGLB 824 | 845 867 890 943
HGLB 2040-100 10 70 6 HGLB  10.31 10.58 10.87 11.18 11.88
HGLB 2040-120 12 70 6 HGLB | 12.37 1271 13.07 13.46 14.32
HGLB 2040-140 14 70 6 HGLB  14.43 14.84 15.27 15.74 16.77
HGLB 2040-160 16 70 6 HGLB | 16.49 16.97 17.47 18.01 19.22
HGLB 2040-180 18 70 6 HGLB | 18.56  19.10 | 19.67 | 20.29 |Notererence
HGLB 2040-200 R2 20 3.2 3.95 16° 70 6 HGLB | 20.62 21.23 | 21.87 | 22.57 Nolntererence
HGLB 2040-220 22 70 6 HGLB  22.68 23.36 24.08 24.85 Notererence
HGLB 2040-250 25 70 6 HGLB | 25.78 26.55  27.38  28.26 Noltererence
HGLB 2040-270 27 70 6 HGLB  27.84 28.68 29.58 30.54 Notererence
HGLB 2040-300 30 70 6 HGLB | 30.93 31.87 | 32.88 Notererence Nolnterference
HGLB 2040-350 35 80 6 HGLB | 36.09 | 37.20 | 38.38 |Nointerference  Nonterference
HGLB 2040-400 40 90 6 HGLB | 41.25 | 42.52 |Nolnterference | No Interference | No Iterference
HGLB 2060-100 10 80 6 HGLB | Nolnterference | No Iterference | No ntererence | No lterference | No Iterference
HGLB 2060-150 15 80 6 HGLB | Nolnterference | No Inerference | No Interference | No Iterference | No Iterference
HGLB 2060-180 18 80 6 HGLB  Nolnterierence | No Interference | NoInterference | No Interference | No Inerference
HGLB 2060-200 20 80 6 HGLB | Nonterference | No Interference | No ntererence | No Iterference | No Iterference
HGLB 2060-250 R3 25 4.8 5.95 — 80 6 HGLB | Nolnterference | No Inerference | No Interference | No Iterference | No Interference
HGLB 2060-300 30 80 6 HGLB | Nolnterference | No Inerference | No Interference | No Iterference | No Iterference
HGLB 2060-350 35 80 6 HGLB | Nolnterference | No Inerference | No Interference | No Iterference | No Iterference
HGLB 2060-400 40 90 6 HGLB | Nolnterference | No Inerference | No Interference | No Iterference | No Iterference
HGLB 2060-500 50 120 6 HGLB | Nolnterference | No Inerference | No Interference | No Iterference | No Iterference



HGLB Milling Conditions

PREHARDENED STEELS/

HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL AR 7 STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap ae ap ae ap ae ap QAe
Model Radius of Effective| Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number Ball Nose| Length | Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth
(mm)  (mm) (Mmin") | (mm/min)| (mm)  (mm) | Min")  mm/min) (mm) | mm)  min")  @m/min (mm) | (mm) | min?)  @m/min) (mm) - (mm)
2001-002 0.2 48,000 200 | 0.005| 0.01 48,000 200 ' 0.005 0.01 | 48,000 150 | 0.003 0.006 40,000 120 | 0.002 0.004

2001-003 RO.05 | 0.3 48,000 200 0.005 0.01 48,000 200 0.005 0.01 48,000 150 0.003 0.006 40,000 120 0.002 0.004

2001-005 0.5 148,000 200 | 0.005 0.01 48,000 200 | 0.005 0.01 48,000 150 | 0.003 0.006 40,000 120 @ 0.002 0.004
20015-003 0.3 48,000 230 0.007 0.014 48,000 230 0.007 0.014 48,000 170 0.005 0.01 40,000 135 0.003 0.006
20015-005 0.5 148,000 230 | 0.007 0.014 48,000 230 | 0.007 0.014 48,000 170 | 0.005 0.01 40,000 135 0.003 0.006
20015-0075 RO078 0.75 48,000 230 0.007 0.014 48,000 230 0.007 0.014 48,000 170 0.005 0.01 40,000 135 0.003 0.006
20015-010 1 38,400 160 | 0.005 0.01 38,400 160 | 0.005| 0.01 38,400 120 | 0.003| 0.007 32,000 90 | 0.002 0.004
2002-003 0.3 44,000 250 0.01 0.03 42000 250 0.01 0.03 40,000 200 @ 0.008 0.024 36,000 150 0.006 0.018
2002-005 0.5 44,000 250 | 0.01 ' 0.03 42,000 250 ' 0.01  0.03 40,000 200 | 0.008 0.024 36,000 150 | 0.006 0.018
2002-0075 0.75 44,000 250 | 0.01 0.03 42000 250 0.01 0.03 40,000 200 0.008 0.024 36,000 150 0.006 0.018
2002-010 o 1 44,000 250 | 0.01 | 0.03 42,000 250 ' 0.01 |0.03 40,000 200 | 0.008 | 0.024 36,000 150 | 0.006 0.018
2002-015 1.5 35200 175 0.008 0.023 33,600 175 0.008 0.023 32,000 140 0.006 0.018 28,800 100 0.004 0.012
2002-020 2 35,200 120 | 0.003 0.008 33,600 100 | 0.003| 0.008 32,000 90 | 0.003| 0.008 28,800 70 | 0.002 0.006
2003-005 0.5 44,000 400 ' 0.01 0.03 42,000 350 0.01 0.03 40,000 300 0.01 0.03 36,000 250 0.008 0.024
2003-0075 0.75 44,000 400 | 0.01 | 0.03 42,000 350 ' 0.01 0.03 40,000 300 | 0.01 0.03 36,000 250 | 0.008 0.024
2003-010 1 44,000 400 0.01 | 0.03 42,000 350 0.01 0.03 40,000 300 0.01 | 0.03 36,000 250 0.008 0.024

2003-015 |RO.15 | 1.5 44,000 400 | 0.01 | 0.03 42,000 350 | 0.01 |0.03 40,000 300 ' 0.01 | 0.03 36,000 250 | 0.008| 0.024

2003-020 2 35,200 280 0.008 0.023 33,600 245 0.008 0.023 32,000 210 0.008 0.023 28,800 175 0.006 0.018
2003-025 25 35200 185 | 0.006 0.017 33,600 165 | 0.006 0.017 32,000 150 | 0.006 0.017 28,800 115 0.005 0.014
2003-030 3 35,200 140 0.004 0.01 33,600 125 0.004 0.01 32,000 110 0.004 0.01 28800 85 0.003 0.009
2004-005 0.5 44,000 600 | 0.015 0.045 42,000 550 | 0.015 0.045 40,000 500 | 0.013 0.036 36,000 350 | 0.01 | 0.027
2004-0075 0.75 44,000 600 | 0.015 0.045 42,000 550 0.015 0.045 40,000 500 0.013 0.036 36,000 350 0.01 0.027
2004-010 1 44,000 600 | 0.015| 0.045 42,000 550 | 0.015| 0.045 40,000 500 | 0.013|0.036 36,000 350 | 0.01 | 0.027
2004-0125 1.25 44,000 600 0.015 0.045 42,000 550 0.015 0.045 40,000 500 0.013 0.036 36,000 350 0.01 0.027
2004-015 1.5 44,000 600 0.015 0.045 42,000/ 550 0.015 0.045 40,000 500 0.013 0.036 36,000 350 @ 0.01 | 0.027
2004-020 R0z 2 44,000 600 0.015 0.045 42,000 550 0.015 0.045 40,000 500  0.013 0.036 36,000 350 0.01 0.027
2004-025 25 35200 420 0.011 0.034 33,600 385 | 0.011 0.034 32,000 350 | 0.01  0.027 28,800 250 | 0.008 0.02
2004-030 3 35,200 330 0.008 0.024 33,600 310 0.008 0.024 32,000 280  0.008 0.022 28,000 200 0.006 0.016
2004-035 3.5 35200 300 | 0.007 0.022 31,900 280 | 0.007 0.022 30,400 250 | 0.007 0.02 26,600 175 | 0.005 0.014
2004-040 4 35,200 270 0.006 0.019 30,240 250 0.006 0.019 28,800 220 0.006 0.018 25,200 150 0.004 0.012
2005-010 1 44,000 900 | 0.02 | 0.065 40,000 800 | 0.015]0.05 36,000 600 | 0.015] 0.05 30,000 400 | 0.015 0.03
2005-015 1.5 44,000 900 @ 0.02 0.065 40,000 800 0.015 0.05 36,000 600 | 0.015 0.05 30,000 400 0.015 0.03
2005-020 2 44,000 900 | 0.02 | 0.065 40,000 800 | 0.015 0.05 36,000 600 | 0.015 0.05 30,000 400 | 0.015 0.03
2005-025 25 44,000 900 0.02 0.065 40,000 800 0.015 0.05 36,000 600 ' 0.015 0.05 30,000 400 0.015 0.03
2005-030 3 32,700 450 | 0.01 | 0.04 31,500 400 | 0.01 |0.03 30,000 300 | 0.008 | 0.03 24,000 200 | 0.007 | 0.015
2005-035 K025 3.5 32,700 450 0.01 0.04 31,500 400 0.01 0.03 30,000 300  0.008 0.03 24,000 200 0.007 0.015
2005-040 4 32,700 450 | 0.01 | 0.04 31,500 400 | 0.01 |0.03 30,000 300 | 0.008 | 0.03 24,000 200 | 0.007 | 0.015
2005-045 45 29,430 405 | 0.008 0.03 28350 360 0.008 0.025 27,000 270 | 0.006 0.025 21,600 180 0.005 0.013
2005-050 5 26,160 360  0.005 0.02 25,200 320 0.005 0.02 24,000 240  0.004 0.02 19,200 160  0.003 0.01

2005-060 6 26,160 360 0.005 0.02 25,200 320 0.005 0.02 24,000 240 0.004 0.02 19,200 160 0.003 0.01



HGLB Milling Conditions

(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap e ap ae ap ae ap Ae
Model  Radius of Effective| Spindle | Feed | Axial | Radial | Spindle = Feed | Axial | Radial = Spindle | Feed | Axial | Radial | Spindle = Feed = Axial | Radial
Number Ball Nose| Length | Speed Rate | Depth | Depth | Speed Rate | Depth = Depth | Speed Rate | Depth | Depth | Speed Rate | Depth | Depth
(mm)  (mm) M) @@mw/mn) (Mmm) | (mm) ") @mn (mm) - (mm) | (min")  m/min| (mm) | (mm) | (minY)  mm/min) (mm)  (mm)
2006-010 1 40,000 | 1,400 0.045 0.15 36,000 1,500 0.03 | 0.13 32,000 1,000 0.02 @ 0.1 25,000 600 0.02 0.1
2006-015 1.5 40,000 1,400 0.03 0.13 36,000 1,300 0.03 0.13 32,000 1,000 0.02 | 0.1 25,000 600 0.02 @ 0.1
2006-020 2 40,000 1,400 0.03 | 0.13 36,000 1,300 0.03 ' 0.13 32,000 1,000 0.02 0.1 25,000 600 0.02 0.1
2006-025 2.5 40,000 1,200 0.025 0.1 36,000 1,100 0.025 0.1 32,000 900 0.02 | 0.1 25,000 500 0.02 @ 0.1
2006-030 3 40,000 1,200 0.025 0.1 36,000 1,100 0.025 0.1 32,000 900 0.02 0.1 25,000 500 0.02 0.1
2006-035 3.5 40,000 1,100 0.023 0.09 34,000 950 0.023 0.09 32,000 800 0.018 0.09 25,000 450 0.015 0.09
2006-040 | RO.3 4 40,000 1,000 0.02 0.08 32,000 800 0.02 H 0.08 32,000 700 0.015 0.07 | 25,000 400 0.01 | 0.075
2006-045 4.5 32,000 600 0.01 0.07 28,000 600 0.01 0.05 25600 500 0.01 0.05 20,000 300 0.005 0.05
2006-050 5 132,000 600 0.01 H 0.07 28,000 600 0.01 ' 0.05 25600 500 0.01 | 0.05 20,000 300 0.005 0.05
2006-055 5.5 32,000 600 0.01 0.07 28,000 600 0.01 0.05 25600 500 0.01 0.05 20,000 300 0.005 0.05
2006-060 6 32,000 600 0.01  0.07 28,000 600 0.01 @ 0.05 25600 500 0.01 | 0.05 | 20,000 300 0.005 0.05
2006-080 8 25600 480 0.008 0.02 22,400 480 0.008 0.02 20,480 350 0.007 0.02 16,000 210 0.004 0.01
2006-100 10 20,480 390 0.006 0.02 17,920 390 0.006 0.02 16,400 250 0.005| 0.02 | 12,800 150 | 0.003 | 0.01
2008-020 2 35,000 1,600 0.06 0.21 30,000 1,600 0.04 0.17 26,000 1,350 0.04 0.15 20,000 700 0.02 0.12
2008-025 2.5 35,000 1,600 0.06 | 0.21 | 30,000 1,600 0.04 0.17 | 26,000 1,350 0.04 | 0.15 20,000 700 0.02 0.12
2008-030 3 35,000 1,600 0.06 0.21 30,000 1,600 0.04 0.17 26,000 1,350 0.04 0.15 20,000 700 0.02 0.12
2008-040 4 35,000 1,600 0.06 0.21 30,000 1,600 0.04  0.17 |26,000 1,350 0.04 | 0.15 20,000/ 700 0.02 | 0.12
2008-050 Ro4 5 31,500 1,300 0.04 0.17 27,500 1,300 0.03 0.15 23,400 1,000 0.03 0.11 18,000 530 0.015 0.09
2008-060 6 28,000 1,000 0.02 0.12 25000 1,000 0.02  0.12 |20800 675 0.02 | 0.075 16,000/ 350 0.01 | 0.06
2008-070 7 25200 900 0.02 0.11 | 22,500 900 0.02 0.11 18,700 600 0.018 0.068 14,400 330 0.009 0.05
2008-080 8 22,400 800 0.02 | 0.1 20,000 800 0.02 | 0.1 16,640 540 0.016 0.06 12,800 300 0.008 0.048
2010-020 2 30,000 1,750 0.2 0.4 24,000 2,000 0.1 0.3 21,000 1,750 0.05 0.2 16,000 875 0.05 0.2
2010-025 2.5 30,000 1,750 0.2 0.4 24,000 2,000 0.1 0.3 21,000 1,750 0.05 | 0.2 16,000 875 0.05 | 0.2
2010-030 3 30,000 1,750 0.1 0.3 24,000 2,000 0.1 0.2 21,000 1,750 0.03 0.17 16,000 875 0.03 0.17
2010-040 4 30,000 1,750 0.1 0.3 24,000 2,000 0.1 0.2 21,000 1,750 0.03 | 0.17 16,000/ 875 0.03 | 0.17
2010-050 5 30,000 1,750 0.1 0.3 24,000 2,000 0.1 0.2 21,000 1,750 0.03 0.17 16,000 875 0.03 0.17
2010-060 6 30,000 1,150 0.06 & 0.23 | 21,500 1,250 0.03 @ 0.17 19,700 1,050 0.025| 0.15 | 14,500 525 0.025 0.15
2010-070 RS 7 27,000 980 0.04 0.19 20,000 920 0.02 0.15 19,000 770 0.02 | 0.14 14,200 380 0.02 0.14
2010-080 8 24,000 800 0.025 0.155 18,500 580 0.015 0.12 18,400 480 0.015| 0.12 13,800 240 0.015 0.12
2010-100 10 22,000 600 0.018 0.13 14,800 430 0.01 0.09 14,700 360 0.01 0.09 14,700 360 0.01 0.09
2010-120 12 | 14,150 320 0.015 0.12 | 13,400 380 0.008 | 0.08 13,300 290 0.008 0.08 13,300 290 0.008 0.08
2010-140 14 13,500 280 0.012 0.1 12,000 350 0.007 0.08 12,000 220 0.007 0.08 12,000 220 0.007 0.08
2010-160 16 | 12,150 250| 0.011  0.09 | 10,800 320 0.006| 0.07 | 10,800 200 0.006 0.07 10,800 200 0.006 0.07




HGLB Milling Conditions

(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap ae ap ae ap ae ap Ae
Model  Radius of Effective| Spindle | Feed | Axial | Radial | Spindle = Feed | Axial | Radial = Spindle | Feed | Axial | Radial | Spindle = Feed = Axial | Radial
Number  Ball Nose| Length | Speed Rate | Depth | Depth | Speed Rate | Depth = Depth | Speed Rate | Depth | Depth | Speed Rate | Depth | Depth
(mm)  (mm) M) @@mw/mn) (Mmm) | (mm) ") @mn (mm) - (mm) | (min")  m/min| (mm) | (mm) | (minY)  mm/min) (mm)  (mm)
2015-030 3 130,000 2450 0.25  0.55 | 17,000 2,000 0.12 0.4 15,000 1,750 0.06 | 0.29 11,250 875 0.06 | 0.29
2015-040 4 30,000 2450 0.25 055 17,000 2,000 0.12 04 15000 1,750 0.06 ' 0.29 11,250 875 0.06  0.29
2015-060 6 30,000 2450 0.15 | 0.45 | 17,000 2,000 0.07 H 0.31 15000 1,750 0.04 | 0.24 11,250 875 0.04 0.24
2015-080 8 23500 1,300 0.1 0.37 15,000 1,250 0.045 0.25 14,000 1,050 0.03 0.21 10,500 525 0.03 0.21
2015-100 RO.75 10 23,500 1,300 0.1 0.37 15,000 1,250 0.045 0.25 14,000 1,050 0.03 | 0.21 10,500 525 0.03 | 0.21
2015-120 12 13,100 480 0.03 | 0.21 13,000 580 0.02 0.17 13000 480 0.02 0.17 9750 240 0.02 0.17
2015-140 14 111,200 400 0.025 0.19 10,900 490 0.015 0.145 10,900 390 0.015| 0.145 8,200 190 0.015 0.145
2015-160 16 10,000 360 0.023 0.17 9,800 440 0.014 0.13 9,800 350 0.014 0.13 7,380 170 0.014 0.13
2015-200 20 8,900 320 0.02 | 0.15 8,700 390 0.012] 0.12 8,700 310 0.012] 0.12 6,560 150 0.012 0.12
2020-030 3 28,000 2,900 0.3 0.7 14,000 2,100 0.15 0.5 14,700 2,100 0.15 035 12,250 1,800 0.08 0.35
2020-040 4 28,000 2,900 0.3 0.7 14,000 2,700 0.15 | 0.5 14,700 2,100 0.15 | 0.35 12,250 1,800 0.08 | 0.35
2020-060 6 28,000 2,900 0.2 0.6 14,000 2,100 0.1 0.4 14,700 2,100 0.15 0.3 12,250 1,800 0.06 0.3
2020-080 8 28,000 2,900 0.2 0.6 14,000 2,700 0.1 0.4 14,700 2,700 0.15 | 0.3 12,250 1,800 0.06 @ 0.3
2020-100 10 28,000 2,900 0.2 0.6 14,000 2,100 0.1 0.4 14,700 2,100 0.15 0.3 12,250 1,800 0.06 0.3
2020-120 | R1 12 /19,500 1,350 0.12 K 0.45 12,400 1,350 0.06 @ 0.34 13,800 1,320 0.09 | 0.27 11,500 1,100 0.045 0.27
2020-140 14 19,500 1,350 0.12 045 12,400 1,350 0.06 0.34 13,800 1,320 0.09 0.27 11,500 1,100 0.045 0.27
2020-160 16 10,800 500 0.05 0.3 10,800 600 0.03 0.24 12840 588 0.06 | 0.24 |10,700 490| 0.03 | 0.24
2020-200 20 10800 500 0.035 0.25 10,800 450 0.02 0.19 10,270 440 0.04 0.19 8,560 370 0.02 0.19
2020-250 25 9,720 450 0.032| 0.23 9,720 410 0.018 | 0.17 9,250 400 0.036 | 0.17 7,700 330 0.018| 0.17
2020-300 30 8,650 400 0.028 0.2 8,650 360 0.016 0.15 8,200 350 0.032| 0.15 6,850 300 0.016 0.15
2030-060 6 21,000 3,000 0.4 1 13,250 2,500 0.24 | 0.55 11,040 2,280 0.24 | 0.55 9,200 1,900 0.12 | 0.55
2030-080 8 21,000 3,000 0.4 1 13,250 2,500 0.24 0.55 11,040 2,280 0.24 @ 0.55 9,200 1,900 0.12 0.55
2030-100 10 21,000 3,000 0.3 0.9 12,200 2,300 0.2 0.5 11,040 2,280 0.2 0.5 9,200 1,900 0.1 0.5
2030-120 12 21,000 3,000 0.3 0.9 12,200 2,300 0.2 0.5 11,040 2,280 0.2 0.5 9,200 1,900 0.1 0.5
2030-140 14 21,000 3,000 0.3 0.9 12,200 2,300 0.2 0.5 11,040 2,280 0.2 0.5 9,200 1,900 0.1 0.5
2030-160 16 21,000 3,000 0.3 0.9 12,200 2,300 0.2 0.5 11,040 2,280 0.2 0.5 9,200 1,900 0.1 0.5
2030-180 K1 18 17,750 2,300 0.24 0.8 11,750 1,850 0.18 | 0.48 10,680 1,830 0.18 | 0.48 8,900 1,525 0.088| 0.48
2030-200 20 14,500 1,600 0.18 @ 0.7 11,350 1,400 0.15 0.45 10,320 1,380 0.15 | 0.45 8,600 1,150 0.075 0.45
2030-220 22 13,000| 1,440 0.16 | 0.63 11,000 1,020 0.13 | 0.42 9,960 1,000 0.13 | 0.42 8,300 830 0.063| 0.42
2030-250 25 11,600 1,280 0.14 056 10,500 620 0.1 0.38 9,600 610 0.1 0.38 8,000 510 0.05 0.38
2030-270 27 10,500 1,150 | 0.13 | 0.51 9,000 540 0.08 | 0.34 8,200 530 0.08 | 0.34 6,850 440 0.04 | 0.34
2030-300 30 9,280 1,020 0.11 | 0.45 7,500 450 0.06 @ 0.29 6,840 440 0.06 | 0.29 5700 370 0.03 0.29




HGLB Milling Conditions

PREHARDENED STEELS/

HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL H,GZ?;;‘E? :33&5 SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap aAe ap aAe ap Qe ap Qe
Model Radius of Effective| Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial

Number Ball Nose| Length | Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (Min")  @m/min) (MmMm)  mm)  min")  @m/min) (mm) | (mm)  min")  @m/min) (mm) | (mm) | (min")  @m/min) (mm)  (mm)

2040-080 8 18,000 3,200 0.5 1.3 11,380 2,880 0.36 | 0.95 9,480 | 2,400 0.3 0.75 7,900 2,000 0.15 | 0.75
2040-100 10 18,000 3,200 0.5 1.3 11,380 2,880 0.36 0.95 9,480 2,400 0.3 0.75 7,900 2,000 0.15 0.75
2040-120 12 118,000 3,200 0.4 1.2 11,380 2,880 0.31 | 0.85 9,480 2,400 0.26 | 0.7 7,900 2,000 0.13 | 0.7
2040-140 14 18,000 3,200 0.4 1.2 11,380 2,880 0.31 0.85 9,480 2,400 0.26 | 0.7 7,900 2,000 0.13 0.7
2040-160 16 18,000 3,200 0.4 1.2 11,380 2,880 0.31 | 0.85 9,480 2,400 0.26 | 0.7 7,900 2,000 0.13 | 0.7
2040-180 18 18,000 3,200 0.4 1.2 11,380 2,880 0.31 0.85 9,480 2,400 0.26 0.7 7,900 2,000 0.13 0.7

2040-200 R2 20 18,000 3,200 0.4 1.2 10,730 1,800 0.21 0.7 8,940 1,500 0.18 | 0.55 7,450 1,250 0.09 | 0.55

2040-220 22 15250 2,250 033 1.1 10,730 1,800 0.21 0.7 8,940 1,500 0.18  0.55 7,450 1,250 0.09 0.55
2040-250 25 12,500 1,250 0.25 | 0.95 10,730 1,800 0.21 0.7 8,940 1,500 0.18 | 0.55 7,450 1,250 0.09 | 0.55
2040-270 27 11,500 1,150 0.23 0.9 10,400 1,250 0.18 0.58 8,670 1,050 0.15 0.5 7,250 890 0.075 0.5

2040-300 30 10,630 1,000 0.2 0.76 10,080 780 0.15 | 0.45 8,400 650 0.12 | 0.45 7,000 540 0.06 | 0.45
2040-350 35 9,030 800 0.16 | 0.61 8,640 730 0.13 043 7,200 610 0.11  0.43 6,000 510 0.055 0.43
2040-400 40 8,300 700 0.14 | 0.54 8,000 700 0.12 | 0.42 6,650 590 0.11 | 0.42 5500 500 0.05 | 0.42
2060-100 10 14,400 3,200 0.5 1 9,140 2,880 0.38 1.05 7,620 2,400 0.32 0.88 6,350 2,000 0.16 0.88
2060-150 15 14,400 3,200 0.5 1.5 9,140 2,880 0.38 | 1.05 7,620 2,400 0.32 | 0.88 6,350 2,000 0.16 | 0.88
2060-180 18 14,400 3,200 0.5 1 9,140 2,880 0.38 1.05 7,620 2,400 0.32 0.88 6,350 2,000 0.16 0.88
2060-200 20 14,400 3,200 0.5 1.5 9,000 2,300 0.32 | 0.95 7,620 2,400 0.32 | 0.88 6,350 2,000 0.16 | 0.88

2060-250 R3 25 14,400 3,200 0.5 1.5 8,100 2,000 0.3 0.95 7,500 1,920 0.27  0.805 6,250 1,600 0.135 0.805

2060-300 30 14,400 3,200 0.5 1.5 7,700 1,800 0.26 | 0.88 7,440 1,500 0.22 | 0.73 6,200 1,250 0.11 | 0.73
2060-350 35 9,200 2,050 0.32 1 6,200 1,450 0.21 0.71 6,000 1,200 0.18 @ 0.59 5,000 1,000 0.09 0.59
2060-400 40 7,000 1,050 0.2 0.8 5,600 1,000 0.19 | 0.64 4,800 950 0.14 | 0.47 4,000 810 0.07 | 0.47
2060-500 50 5600 850 0.16 | 0.6 4,500 810 0.15 0.52 3,900 780 0.12 0.38 3,200 650 0.06 0.38

s \AJ
‘ a.
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 and red-hot occur.
+ Every coolant offers stable milling.




Additional
HWI-B/ HWI-B'S s

HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

HMW | Back Taper , Back taper geometry does not apply below R0.25.
RO O 5 ~ R3 (o10)§) Sl Back taper geometry does not apply on R0.25 = R = R0.45 and {1/D < 10.
- !

Material Applications (% Highly Recommended @ Recommended O Suggested)
Work Material

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
e U pg rad e R 5 ! Bta
ASa
Wear resistance and tool accuracy have been improved with HWLB and CWLB series. sres—— -4 -] 3
P
CSELB HSLB HGLB ] £ H [ ]
; 1 ~30 | ~40 | ~50 | ~55 | ~60 | ~65 | ~70 L %
Copper  [RawMaterialsi  pjoc | WRC | HRC | HRC | HRC | HRC | HRC &
v
=
£
2
g
CWLB HWLB HGLB <
3 7 ~30 | ~40 | ~50 | ~55 | ~60 | ~65 | ~70
Copper  Raw Materialst o~ # HRC | HRC | HRC | HRC | HRC | HRC ’
! ! ! ! ! ! ! ! Inclined angle

The shank taper angle shown is not an exact value.

With the same tool shape as our long-selling HSLB, the
transition from HSLB is made easy.

Tool Design

~— Variable rake angle design N
Lo ,i
Tip point B
B
‘l ‘
Negative rake angle design prevents o
fracture and chipping. :
Peripheral cutting edge '
Slightly negative rake angle design reduces cutting
resistance and prevents chattering. Rake angle
- )
High Precision Even higher accuracy than before!
Conventional HSLB HWLB Unit (mm)
: q ] Shank . . . Shank
Radius of Ball Radius Diameter ; Radius of Ball Radius Diameter ; ;
Ball Nose Accuracy Tolerance %fg?ael:g; Ball Nose Accuracy Tolerance %fg:;i; Helix Angle
R0.05 R0.05 m
~ + 0.002 0/-0.01 ~ + 0.002 0
R0.075 R0.07 0/-0.006 :
0/-0.005 Ll 070004
RO.1 ~R1.25
R0.1 ~R3 + 0.005 0/-0.015 + 0.003 @
R1.5~R3 0/-0.009 L 30




Improved wear resistance

(50 HRC)

Relief wear width comparison R0.5 x EL2.5

STAVAX (52 HRC)/SKD61 (50 HRC)

a, ae Cycle Time
Spindle Speed Feed Rate Axial Depth | Radial Depth | Allowance Tpc
(min™) (mm/min) (mm) (mm) (mm) (m:s)
30,000 1,750 0.1 0.3 0.03 22:50
Coolant : Air Blow
STAVAX (52 HRC) 120 min SKD61 (50 HRC) 60 min
2 100 2 100
= e
= = R, 22¢
Tg Tg ed(/c[/-/o
5 5 On
5 50 5 50 \
z z
L L
& &
0—— 0——

HSLB

Comparison with competitor's tool for hard materials R0.5 x EL12

HWLB

HSLB

HWLB

STAVAX (52 HRC)

Pocket Size
@5 X Depth 0.7 mm % o Cycle Time
Spindle Speed| Feed Rate | Axial Depth Radial Depth 1 Pocket
S (min) (mm/min) (mm) (mm) ocke
Coolant :
AirBlow | 14,150 320 0.015 0.12 20 min
(mm)

20

Tool after milling

min x 3 pockets

Diameter reduction amount
20 min x 3 pockets

Work piece dimensional change
Actual measurements of circle pocket

20 min x 3 pockets

Target50 | 0.014
HWLB I
—0.0009 mm P1 P2 P3
Targets0 0035
| o I
Competitor 5 '0\0 777777
R < N
<
—0.0016 mm P1 P2 P3

HWLB achieves less wearing at the peripheral cutting edge which results in smaller dimensional changes on the work piece and excellent milling accuracy.

®



Improved wear resistance

(60 HRC)

Roughing Wear comparison SKD11 (60 HRC)
HWLB, HSLB and competitor's tool for hard materials RO0.5x EL2.5

Concave depth

2.5mm = o Relief wear width (50 min / After miling 3 pockets)
£
™
2 20
o
P, .
Hsts T aore ™
Coolant: Air Blow
) a ER Cycle
Ssplggge Feed Rate Axipal Radial | Allowance Time
(r?ﬂn") (mm/min)  Depth Depth (mm) 1 pc
(mm) (mm) (m:s)
24,000 2,000 0.05 0.2 0.03 16:11
Less tool damage when roughing large areas
as compared to the conventional HSLB and
the competitor's tool. HSLB LVULE Competitor's tool for
hard materials
Finishing: Milling dimensio_nal error comparison be_tween SKD11 (60 HRC)
HWLB, HSLB and competitor's tool for hard materials R0.5x EL2.5
. a a
Spindle P M Cycle
Outer frame Feed Rate Axial Radial :
measurement point ?r%?neg (mm/min)  Depth Depth -Elrgce
(mm) (mm)
Radius 24,000 1,000 0.01 0.01 | 28min
Podton e e,
P * Coolant: Air Blow

Radius Pocket 3 Measurement error from the target (mm)

Target curve RI..
Outer frame change of dimensions after milling 3 pockets (mm)
0.008
0.0063 Competitor's
0.006 0.0058 tool for hard
materials
0.004 0003  hsie
0.0028
0.002 00006 0.0026 ~ HWLB Measurement error from the target
0 0
Pocket1 Pocket2 Pocket3
28 min 56 min 84 min HSLB -Yellow
HWLB -Blue

Competitor -Gray

Offers higher milling accuracy as compared to
our conventional tools and the competitor's
tools, even with hard materials of 60 HRC.

[1¢)



Finishing after milling 6 pockets (360min) Surface roughness comparison

Finishing roughness =111+ Milled surface quality remains very good.
dimensional error

The finishing roughness is almost the same as
conventional tools.

STAVAX (52 HRC)

HWLB and HSLB R0.5 x EL2.5

: a ae
15 4 Ssplgg(lje Feed Rate Axipal Radial | Allowance %Ir;lee
gz»"? (rﬁ’mﬂ) (mm/min)  Depth Depth (mm) Toc
S (mm) (mm) P
125 2ot @ .
QT e &2 30,000 1,000 0.01 0.01 0 60 min
s - ée,é Coolant: Oil Mist
R1 / <®
RO.75 Measurement position
_ Finishing Surface roughness Ra (60 min x 6 Pockets = 360 min)
E o
3 o
% 0.2 HWLB Curved surface HSLB Curved surface
-§) 0.15
e
S o \'_\//4
(o]
o
% 0.05 Flat surface Flat surface
Q
@ 0
E P1 P2 P3 P4 PS5 P6 P1 P2 P3 P4 PS P6
<
Near the tip  Whole milling Enlarged Near the tip  Whole milling Enlarged
After 360 min milling  surface milling surface After 360 min milling ~ surface milling surface
HWLB HSLB

Both HSLB and HWLB maintain excellent surface roughness on flat/curved surfaces
until the 6th pocket.
Minimal wear near the tip of the tool allows for continuous milling.

Finishing after milling 6 pockets (360 min) Milling dimensional error comparison

HWLB and HSLB

Measurement positicn‘g
*

R0.5 x EL2.5 STAVAX (52 HRC)

Finishing Milling dimensional error

oo (6 pockets)
0.003 HSLB
0.002
0.001 HWLB
0 *
P1 P2 P3 P4 P5 P6

Surface roughness between HSLB and HWLB show minor differences.
Meanwhile HWLB makes smaller milling dimensional error due to the improved wear

resistance.



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

Total 344 models

Model
Number

HWLB 2001-002S
HWLB 2001-002
HWLB 2001-003S
HWLB 2001-003
HWLB 2001-004S
HWLB 2001-0055
HWLB 2001-005
HWLB 20015-003S
HWLB 20015-003
HWLB 20015-0055
HWLB 20015-005
HWLB 20015-010S
HWLB 20015-010
HWLB 2002-003S
HWLB 2002-003
HWLB 2002-0055
HWLB 2002-005
HWLB 2002-005-6
HWLB 2002-00755
HWLB 2002-0075
HWLB 2002-010S
HWLB 2002-010
HWLB 2002-010-6
HWLB 2002-0125
HWLB 2002-015S
HWLB 2002-015
HWLB 2002-0175S
HWLB 2002-020S
HWLB 2002-020
HWLB 2002-025
HWLB 2002-030
HWLB 2003-0055
HWLB 2003-005
HWLB 2003-0075S
HWLB 2003-0075
HWLB 2003-010S
HWLB 2003-010
HWLB 2003-010-6
HWLB 2003-0125
HWLB 2003-015S
HWLB 2003-015
HWLB 2003-015-6
HWLB 2003-020S
HWLB 2003-020

¥ Additional model

Short Shank

(¢]

o

o

Radius of
Ball Nose

R

RO.05

R0.075

RO.1

RO.15

Effective Length Neck
Length of Cut | Diameter Angle

2, ) ad, Bta
0.2
0.2
0.3
0.3
0.4
0.5
0.5
0.3
0.3
0.5
0.5

0.08 | 0.095 11°

0.12 1 0.135 11°

0.3
0.3
0.5
0.5
0.5
0.75
0.75

0.16 A 0.19 16°

1.25
1.5
1.5
1.75

2.5

0.5
0.5
0.75
0.75

1 0.24 1 0.29 16°
1.25

1.5

1.5

1.5

Shank Taper

Overall
Length
L
35
45
35
45
35
35
45
35
45
35
45
35
45
35
45
35
45
50
35
45
35
45
50
45
35
45
35
35
45
45
45
35
45
35
45
35
45
50
45
35
45
50
35
45

Shank
Diameter

ad

B S © T S T T S e S e S e S e S > A T~ e ) W~~~ S o ) B S S R e AR T T T U~ S S S S S N N o

Shank
Length
H

23.6
33.6
235
335
23.4
233
333
23.6
33.6
23.4
334
22.9
32.9
27.4
37.4
27.2
37.2
38.4
26.9
36.9
26.7
36.7
37.9
36.4
26.2
36.2
25.9
25.7
35.7
35.2
34.7
27.3
37.3
27.1

37.1

26.8
36.8
38.1

36.6
26.3
36.3
37.6
25.8
35.8

Series

HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB

30°
0.22
0.22
0.33
0.33
0.44
0.55
0.55
0.37
0.37
0.58
0.58
1.10
1.10
0.42
0.42
0.63
0.63
0.63
0.89
0.89
1.15
1.15
1.15
1.40
1.66
1.66
1.92
2.18
2.18
2.70
3.22
0.63
0.63
0.89
0.89
1.15
1.15
1.15
1.40
1.66
1.66
1.66
2.18
2.18

Unit (mm)

Effective Length by
Inclined Angles

1° 1°30° 2’
0.24 0.26 0.28
0.24 0.26 0.28
0.36 0.38 0.40
0.36 0.38 0.40
0.47 050 0.52
0.58 0.61 0.65
0.58 0.61 0.65
0.39 0.41 043
0.39 0.41 043
0.61 0.64 0.67
0.61 0.64 0.67
1.16 | 1.21 | 1.28
1.16 | 1.21 1.28
0.44 0.46 0.48
0.44 0.46 0.48
0.66 0.68 0.71
0.66 0.68 0.71
0.66 0.68 0.71
0.93 0.96 0.99
0.93 0.96 0.99
1.20 ' 1.24 1.28
1.20 1.24 1.28
1.20 ' 1.24 1.28
1.45 150 1.55
1.72 1 1.78 1.84
1.72 178 1.84
1.99 205 212
225 233 241
225 | 233 241
279 2.88 298
3.32 | 343 355
0.65 0.68 0.70
0.65 0.68 0.70
0.92 096 0.99
0.92 0.96 0.99
1.19 1.23 1.27
1.19 1 1.23  1.27
1.19 1.23 1.27
1.45 150 1.55
1.72 177 1.83
1.72 1 1.77 1.83
1.72 177 1.83
225 | 232 240
225 232 240

=
0.32
0.32
0.45
0.45
0.59
0.73
0.73
0.48
0.48
0.75
0.75
1.44
1.44
0.52
0.52
0.76
0.76
0.76
1.07
1.07
137
137
137
1.67
1.97
1.97
2.28
2.58
2.58
3.20
3.81
0.75
0.75
1.05
1.05
136
136
136
1.66
1.96
1.96
1.96
2.57
2.57



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

e e e e e e o e e o
R g ) ad, Bta L 2d H 30 130 2 3
HWLB 2003-0255 o) 25 35 4 | 253 HWLB 270 278 287 297 3.8
HWLB 2003-025 25 45 4 353 HwWLB 270 278 287 297 3.8
HWLB 2003-0305 o 3 35 4 | 248 HwWLB 321 332 342 354 3.80
HWLB 2003-030 3 45 4 348 HwLB 3.21 332 342 354 3.80
HWLB 2003-035 RO 3.5 0241029 1€ 45 4 | 343  HWLB 373 385 397 411 4.41
HWLB 2003-040 4 45 4 338 HWLB 425 438 452 468 502
HWLB 2003-045 45 45 4 | 333 HWLB 476 491 507 525 563
HWLB 2003-050 5 45 4 328 HWLB 528 544 562 582 6.24
HWLB 2004-0055 o 0.5 35 4 | 275 HwWLB 063 065 068 070 074
HWLB 2004-005 0.5 45 4 375 HWLB 063 065 068 070 074
HWLB 2004-0075 0.75 45 4 373 HWLB 0.89 092 095 098 1.05
HWLB 2004-010S o 1 35 4 270 HWLB 1.15 1.19 123 127 135
HWLB 2004-010 1 45 4 370 HWLB 1.15 1.19 123 127 135
HWLB 2004-010-6 1 50 6 383 HWLB 1.15 1.19 123 127 135
HWLB 2004-0155 o 1.5 35 4 | 265 HWLB 166 172 177 183 1.95
HWLB 2004-015 15 45 4 365 HWLB 166 172 177 183 1.95
HWLB 2004-015-6 1.5 50 6 378 HWLB 166 172 177 183 1.95
HWLB 2004-0205 o 2 35 4 260 HWLB 218 225 232 240 256
HWLB 2004-020 2 45 4 | 360 HwWLB 218 225 232 240 256
HWLB 2004-020-6 2 50 6 373 HwB 218 225 232 240 256
HWLB 2004-0255 o) Ro-2 2.5 032|039 1¢ 35 4 | 255 HwB 270 278 287 296 3.18
HWLB 2004-025 2.5 45 4 355 HWLB 270 278 287 296 3.18
HWLB 2004-030S o 3 35 4 | 250 HwWLB 321 331 342 353 379
HWLB 2004-030 3 45 4 350 HwWLB 321 331 342 353 379
HWLB 2004-030-6 3 50 6 | 363 HWLB 321 331 342 353 379
HWLB 2004-0355 o 35 35 4 245 HWLB 373 385 397 4.10 4.40
HWLB 2004-035 35 45 4 | 345 HWLB 373 385 397 4.10 4.40
HWLB 2004-0405 o 4 35 4 240 HWLB 425 438 452 467 501
HWLB 2004-040 4 45 4 | 340 HWLB 425 438 452 467 501
HWLB 2004-045 45 45 4 335 HWLB 476 491 507 524 562
HWLB 2004-050 5 45 4 330 HWLB 528 544 562 581 6.24
HWLB 2004-060 6 45 4 320 HWLB 631 651 672 695 7.46
HWLB 2005-00755 O 0.75 35 4 275 HwLB 0.89 092 095 098 1.03
HWLB 2005-010S o 1 35 4 272 HwB 1.5 119 122 126 134
HWLB 2005-010 1 45 4 372 HWLB 115 119 122 126 1.34
HWLB 2005-0155 o 1.5 35 4 267 HWLB 166 171 176 182 1.94
HWLB 2005-015 15 45 4 367 HwB 166 171 176 182 194
HWLB 2005-015-6 15 50 6 380 HWLB 166 171 176 182 1.94
HWLB 2005-0205 o 2 35 4 | 262 HWLB 218 225 231 239 255
HWLB 2005-020 Ro25 2 04 | 049 1% 45 4 362 HWLB 218 225 231 239 255
HWLB 2005-020-6 2 50 6 375 HWLB 218 225 231 239 255
HWLB 2005-0255 o 25 35 4 257 HwB 270 278 286 296 3.17
HWLB 2005-025 25 45 4 357 HwLB 270 278 286 296 3.17
HWLB 2005-030S o 3 35 4 252 HWLB 321 331 342 353 378
HWLB 2005-030 3 45 4 352 HWLB 321 331 342 353 378
HWLB 2005-030-6 3 50 6 36.5 HWLB 3.21 3.31 3.42 353 378

¥ Additional model



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

Model
Number

HWLB 2005-035
HWLB 2005-040S
HWLB 2005-040
HWLB 2005-040-6
HWLB 2005-045
HWLB 2005-050S
HWLB 2005-050
HWLB 2005-060
HWLB 2005-070
HWLB 2005-080
HWLB 2005-100
HWLB 2006-010S
HWLB 2006-010
HWLB 2006-0125
HWLB 2006-0155
HWLB 2006-015
HWLB 2006-015-6
HWLB 2006-020S
HWLB 2006-020
HWLB 2006-020-6
HWLB 2006-0255
HWLB 2006-025
HWLB 2006-030S
HWLB 2006-030
HWLB 2006-030-6
HWLB 2006-0355
HWLB 2006-035
HWLB 2006-040S
HWLB 2006-040
HWLB 2006-040-6
HWLB 2006-045
HWLB 2006-050S
HWLB 2006-050
HWLB 2006-050-6
HWLB 2006-060S
HWLB 2006-060
HWLB 2006-060-6
HWLB 2006-070
HWLB 2006-080
HWLB 2006-090
HWLB 2006-100
HWLB 2006-100-6
HWLB 2006-120
HWLB 2007-020
HWLB 2007-040
HWLB 2007-060

¥ Additional model

o

Short Shank | Radius of

Ball Nose
R

RO.25

RO.3

RO.35

Effective Length

Length of Cut
2, [}

3.5
4

N

(6]

0.4

o ® N o 0 u A~ A

—_
_

125
1.5
1.5
1.5

2.5
25

3.5

3.5
0.48

(6]

N N N
~ N M O O

0.56

o

Neck
Diameter

ad,

0.49

0.59

0.69

Shank Taper

Angle
Bta

Overall

Length
L

45
35
45
50
45
35
45
45
45
45
50
35
45
45
35
45
50
35
45
50
35
45
35
45
50
35
45
35
45
50
45
35
45
50
35
45
50
45
45
45
50
50
50
45
45
45

Shank
Diameter

ad
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Shank
Length
H
347
242
34.2
355
337
232
332
322
31.2
30.2
332
27.4
37.4
37.2
26.9
36.9
38.2
26.4
36.4
37.7
25.9
35.9
25.4
35.4
36.7
249
349
24.4
34.4
35.7
339
234
334
347
224
324
337
31.4
30.4
29.4
334
29.7
31.4
36.6
346
326

Series

HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB

30"
3.73
4.24
4.24
4.24
4.76
5.28
5.28
6.31
7.34
8.37
10.43
1.15
1.15
1.39
1.66
1.66
1.66
2.18
2.18
2.18
2.69
2.69
3.21
3.21
3.21
3.73
3.73
4.24
4.24
4.24
476
5.27
5.27
5.27
6.30
6.30
6.30
7.34
8.37
9.40
10.43
10.43
12.49
217
4.24
6.30

Effective Length by
Inclined Angles

1
3.84
4.38
4.38
4.38
4.91
5.44
5.44
6.50
7.57
8.63

10.76
1.18
1.18
1.44
1.71
1.71
1.71
2.24
2.24
2.24
2.77
2.77
3.31
3.31
3.31
3.84
3.84
4.37
4.37
4.37
4.90
5.44
5.44
5.44
6.50
6.50
6.50
7.57
8.63
9.70

10.76

10.76

12.89
2.24
4.37
6.50

1°30°
3.97
4.52
4.52
4.52
5.07
5.62
5.62
6.72
7.82
8.92
11.12
.22
1.22
1.48
1.76
1.76
1.76
2.31
2.31
2.31
2.86
2.86
3.41
3.41
3.41
3.96
3.96
4.51
4.51
4.51
5.06
5.61
5.61
5.61
6.71
6.71
6.71
7.81
8.91
10.01
11.11
11.11
13.31
2.30
4.51
6.71

>
4.10
4.67
4.67
4.67
5.24
5.80
5.80
6.94
8.08
9.22
11.50
1.25
1.25
1.53
1.81
1.81
1.81
2.38
2.38
2.38
2.95
2.95
3.52
3.52
3.52
4.09
4.09
4.66
4.66
4.66
5.23
5.80
5.80
5.80
6.94
6.94
6.94
8.08
9.21
10.35
11.49
11.49
13.77
2.37
4.65
6.93

3
4.39
5.00
5.00
5.00
5.61
6.22
6.22
7.45
8.67
9.90

12.34
1.33
1.33
1.62
1.93
1.93
1.93
2.54
2.54
2.54
3.15
3.15
3.77
3.77
3.77
4.38
4.38
4.99
4.99
4.99
5.60
6.21
6.21
6.21
7.44
7.44
7.44
8.66
9.88

11.11

12.33

12.33

14.78
2.53
4.98
7.43



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills
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R 2, 2 ad, Bta L ad H 30’ 1 130 | 20 3
HWLB 2008-015 1.5 45 4 37.3 HWLB 165 1.70 1.75 1.80 1.91
HWLB 2008-0205 o 2 35 4 268 HWLB 217 224 230 237 252
HWLB 2008-020 2 45 4 36.8 HWLB 217 224 230 237 252
HWLB 2008-020-6 2 50 6 380 HwLB 217 224 230 237 252
HWLB 2008-025 2.5 45 4 36.3 HWLB 269 277 285 294 313
HWLB 2008-030S (@] 3 35 4 25.8 HWLB  3.21 3.30 340 351 3.74
HWLB 2008-030 3 45 4 35.8 HWLB @ 3.21 3.30 3.40 351 374
HWLB 2008-030-6 3 50 6 37.0 HWLB  3.21 330 340 351 3.74
HWLB 2008-040S (@] 4 35 4 24.8 HWLB 424 437 450 465 497
HWLB 2008-040 RO.4 4 0.64 0.79 16° 45 4 34.8 HWLB = 4.24 437 450 4.65 497
HWLB 2008-040-6 4 50 6 36.0 HWLB | 4.24 437 450 465 497
HWLB 2008-050 5 45 4 33.8 HWLB @ 5.27 543 560 578 6.19
HWLB 2008-060S (@] 6 35 4 22.8 HWLB | 6.30 6.50 6.70 6.92 7.42
HWLB 2008-060 6 45 4 32.8 HWLB 6.30 6.50 6.70 6.92 7.42
HWLB 2008-070 7 45 4 31.8 HwWLB | 7.33 756 7.80 8.06 8.64
HWLB 2008-080 8 45 4 30.8 HwWLB @ 8.36 862 890 9.20 9.86
HWLB 2008-100 10 50 4 33.8 HwWLB |10.43 10.75 11.10 11.48 12.31
HWLB 2008-120 12 50 4 31.8 HWLB 12.49 12.88 13.30 13.75 14.76
HWLB 2008-160 16 50 4 27.8 HWLB 16.62 17.1417.71 18.31 19.65
HWLB 2009-040 4 45 4 35.0 HWLB 424 436 450 4.64 4.96
HWLB 2009-080 R0.45 8 0.72  0.89 16° 45 4 31.0 HwWLB @ 8.36 862 890 9.19 9.85
HWLB 2009-120 12 50 4 32.0 HWLB 12.49 12.88 13.30 13.75 14.75
HWLB 2010-015S (@] 1.5 35 4 27.6 HWLB 166 1.71 175 180 1.90
HWLB 2010-015 1.5 45 4 37.6 HWLB 166 1.71 175 1.80 1.90
HWLB 2010-020S (@] 2 35 4 27.1 HWLB | 2.18 2.24 230 236 2.51
HWLB 2010-020 2 45 4 37.1 HWLB = 2.18 2.24 230 236 251
HWLB 2010-025S (@] 2.5 35 4 26.6 HWLB | 2.70 2.77 285 293 3.12
HWLB 2010-025 25 45 4 36.6 HWLB @ 2.70 277 2.85 293 3.12
HWLB 2010-030S (@] 3 35 4 26.1 HwWLB | 3.21 3.30 3.40 3,50 3.73
HWLB 2010-030 3 45 4 36.1 HwLB = 3.21 3.30 3.40 350 3.73
HWLB 2010-030-6 3 50 6 374 HwLB | 3.21 3.30 3.40 3,50 3.73
HWLB 2010-040S (@] 4 35 4 25.1 HWLB 4.24 437 450 4.64 4.96
HWLB 2010-040 4 45 4 35.1 HWLB | 4.24 437 450 4.64 4.96
HWLB 2010-040-6 RO5 4 08 | 098 1€ 50 6 364 HWLB 424 437 450 464 496
HWLB 2010-050 5 45 4 34.1 HWLB 5.28 543 560 578 6.18
HWLB 2010-050-6 5 50 6 354 HWLB 528 543 560 578 6.18
HWLB 2010-060S (@] 6 35 4 23.1 HWLB 6.31 6.50 6.70 6.92 7.40
HWLB 2010-060 6 45 4 33.1 HwWLB @ 6.31 6.50 6.70 6.92 7.40
HWLB 2010-060-6 6 50 6 34.4 HWLB & 6.31 6.50 6.70 6.92 7.40
HWLB 2010-070 7 45 4 32.1 HWLB @ 7.34 756 7.80 8.06 8.63
HWLB 2010-070-6 7 50 6 33.4 HWLB | 7.34 756 7.80 8.06 8.63
HWLB 2010-080S (@] 8 40 4 26.1 HwLB 837 8.63 890 9.20 9.85
HWLB 2010-080 8 45 4 31.1 HwLB | 8.37 8.63 890 9.20 9.85
HWLB 2010-080-6 8 50 6 324 HWLB 837 863 890 920 985

¥ Additional model



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

Model Short Shank | Radius of
Number Ball Nose
R
HWLB 2010-090

HWLB 2010-100S (@)
HWLB 2010-100

HWLB 2010-100-6

HWLB 2010-120

HWLB 2010-140 RO.5
HWLB 2010-140-6

HWLB 2010-160

HWLB 2010-180

HWLB 2010-200

HWLB 2010-220-6

HWLB 2012-020

HWLB 2012-030

HWLB 2012-040

HWLB 2012-060

HWLB 2012-080 RO.6
HWLB 2012-100

HWLB 2012-120

HWLB 2012-140

HWLB 2012-160

HWLB 2014-060

HWLB 2014-080 RO.7
HWLB 2014-120

HWLB 2015-030S (¢)
HWLB 2015-030

HWLB 2015-040S (0]
HWLB 2015-040

HWLB 2015-060S (@)
HWLB 2015-060

HWLB 2015-060-6

HWLB 2015-080S @)
HWLB 2015-080

HWLB 2015-080-6

HWLB 2015-100S

HWLB 2015-100

HWLB 2015-100-6

HWLB 2015-120

HWLB 2015-140

HWLB 2015-160

HWLB 2015-160-6

HWLB 2015-180

HWLB 2015-200

HWLB 2015-220

HWLB 2015-250

HWLB 2015-300

¥ Additional model

RO.75

Effective
Length

24
9
10
10
10
12
14
14
16
18
20
22

2
3
4
6
8
10
12

14
16

10
10
12
14
16
16
18
20
22
25
30

Length
of Cut

[)

0.8

0.96

Neck

Diameter

ad,

0.98

1.19

1.37

1.47

Shank Taper
Angle

Bta

16°

16°

16°

16°

Overall
Length

L
45
40
45
50
45
50
60
50
55
55
70
45
45
45
45
45
45
45
50
50
45
45
45
35
45
35
45
35
45
50
40
45
50
40
45
50
45
50
50
60
55
55
55
65
70

Shank
Diameter

ad
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Shank
Length

H
30.1
24.1
29.1
30.4
27.1
30.1
36.4
28.1
31.1
29.1
38.4
37.6
36.6
35.6
33.6
31.6
29.6
27.6
30.6
28.6
34.0
32.0
28.0
27.2
37.2
26.2
36.2
24.2
34.2
35.4
27.2
32.2
33.4
25.2
30.2
31.4
28.2
31.2
29.2
35.4
32.2
30.2
28.2
35.2
35.2

Series

HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB

30°
9.40
10.43
10.43
10.43
12.50
14.56
14.56
16.62
18.68
20.75
22.81
2.03
3.07
4.10
6.16
8.22
10.29
12.35
14.41
16.47
6.19
8.26
12.38
3.10
3.10
4.13
4.13
6.19
6.19
6.19
8.25
8.25
8.25
10.32
10.32
10.32
12.38
14.44
16.50
16.50
18.57
20.63
22.69
25.79
30.94

Effective Length by

Inclined Angles

1° 1°30°
9.69 10.00
10.76 11.10
10.76 11.10
10.76 11.10
12.89 13.30
15.02 15.51
15.02 15.51
17.15117.71
19.28 19.91
21.41 2211
23.54 24.31
2.08 213
3.15 3.24
4.21 434
6.34 6.54
8.47 8.74
10.60 10.94
12.73 13.14
14.86 15.34
16.99 17.54
6.37 6.57
8.50 8.77
12.76 13.17
3.18 3.26
3.18 3.26
4.24 436
4.24 436
6.37 6.56
6.37 6.56
6.37 6.56
8.50 8.76
8.50 8.76
8.50 8.76
10.63 10.96
10.63 10.96
10.63 10.96
12.76 13.16
14.89 15.36
17.02 17.57
17.02 17.57
19.15 19.77
21.28 21.97
23.41 2417
26.60 27.47
31.93 32.97

”
10.34
11.47
11.47
11.47
13.75
16.03
16.03
18.31
20.58
22.86
25.14
2.19
3.33
4.47
6.75
9.02
11.30
13.58
15.85
18.13
6.77
9.05
13.60
3.35
3.35
4.49
4.49
6.76
6.76
6.76
9.04
9.04
9.04
11.32
11.32
11.32
13.60
15.87
18.15
18.15
20.43
22.71
24.98
28.40
34.09

3
11.08
12.30
12.30
12.30
14.75
17.19
17.19
19.64
22.09
24.54
26.98
2.37
3.54
4.76
7.21
9.66
12.10
14.55
17.00
19.45
7.23
9.68
14.57
3.55
3.55
4.77
4.77
7.22
7.22
7.22
9.67
9.67
9.67
12.11
12.11
12.11
14.56
17.01
19.46
19.46
21.90
24.35
No nteretence
Nolnteretence

No Interference



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

Model
Number

HWLB 2016-040
HWLB 2016-080
HWLB 2016-120
HWLB 2016-160
HWLB 2016-200
HWLB 2018-040
HWLB 2018-060
HWLB 2018-080
HWLB 2018-100
HWLB 2018-120
HWLB 2018-160
HWLB 2018-200
HWLB 2018-300
HWLB 2020-030S
HWLB 2020-030
HWLB 2020-040S
HWLB 2020-040
HWLB 2020-040-6
HWLB 2020-060S
HWLB 2020-060
HWLB 2020-060-6
HWLB 2020-080S
HWLB 2020-080
HWLB 2020-080-6
HWLB 2020-100S
HWLB 2020-100
HWLB 2020-100-6
HWLB 2020-120S
HWLB 2020-120
HWLB 2020-120-6
HWLB 2020-140S
HWLB 2020-140
HWLB 2020-160S
HWLB 2020-160
HWLB 2020-160-6
HWLB 2020-180S
HWLB 2020-180
HWLB 2020-200S
HWLB 2020-200
HWLB 2020-200-6
HWLB 2020-220
HWLB 2020-250
HWLB 2020-250-6
HWLB 2020-300
HWLB 2020-300-6

¥ Additional model

Short Shank | Radius of
Ball Nose

R

RO.8

RO.9

R1

Effective
Length

2,
4
8

12

16

20
4
6
8

10

12

16

20

w
o

@ 0 o0 0o o MDA W W

10
10
12
12
12
14
14
16
16
16
18
18
20
20
20
22
25
25
30
30

Length
of Cut

[

1.28

1.44

1.6

Neck

Diameter

ad,

1.58

1.78

1.98

Shank Taper
Angle

Bta

Overall
Length

L
45
45
45
50
55
45
45
45
45
45
50
55
70
35
45
35
45
50
35
45
50
40
45
50
40
45
50
40
45
50
45
50
45
50
60
45
55
50
55
70
60
65
80
70
80

Shank
Diameter

ad

(o e AR T A TR S~ S S o ) T S S S o R > T AT~ A~ o ) W~ e )T S o ) B N S R T > T T U S - S~ B S S I S R S S

Shank
Length
H
36.3
32.3
28.3
29.3
30.3
36.7
34.7
32.7
30.7
28.7
29.7
30.7
35.7
28.1
38.1
27.1
37.1
38.4
25.1
35.1
36.4
28.1
33.1
34.4
26.1
31.1
324
24.1
29.1
30.4
27.1
32.1
25.1
30.1
36.4
23.1
33.1
26.1
31.1
42.4
34.1
36.1
47.4
36.1
42.4

Series

HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB

30°
4.11
8.23
12.36
16.49
20.61
4.11
6.17
8.23
10.29
12.36
16.48
20.61
30.92
3.07
3.07
4.10
4.10
4.10
6.17
6.17
6.17
8.23
8.23
8.23
10.29
10.29
10.29
12.35
12.35
12.35
14.42
14.42
16.48
16.48
16.48
18.54
18.54
20.60
20.60
20.60
22.67
25.76
25.76
30.92
30.92

Effective Length by
Inclined Angles

1
4.22
8.48

12.74

17.00

21.26
4.21
6.34
8.47

10.60

12.73

16.99

21.25

31.90
3.14
3.14
4.21
4.21
4.21
6.33
6.33
6.33
8.46
8.46
8.46

10.59

10.59

10.59

12.72

12.72

12.72

14.85

14.85

16.98

16.98

16.98

19.11

19.11

21.24

21.24

21.24

23.37

26.57

26.57

31.89

31.89

1°30°
4.34
8.74
13.14
17.54
21.94
4.33
6.53
8.73
10.93
13.13
17.53
21.93
32.94
3.21
3.21
4.32
4.32
4.32
6.52
6.52
6.52
8.72
8.72
8.72
10.92
10.92
10.92
13.12
13.12
13.12
15.32
15.32
17.52
17.52
17.52
19.72
19.72
21 52
21.92
21.92
2412
27.43
27.43
32.93
32.93

”
4.46
9.02

13.57

18.12

22.68
4.45
6.72
9.00

11.28

13.56

18.11

22.67

—
3.29
3.29
4.43
4.43
4.43
6.71
6.71
6.71
8.99
8.99
8.99

11.27

11.27

11.27

13.54

13.54

13.54

15.82

15.82

18.10

18.10

18.10

2037

20.37

22.65

22.65

22.65

24.93

2835

28.35

N

34.04

3
4.74
9.64

14.53

19.42

No eference
4.72
7.17
9.61

12.06

14.51

19.40

No eference
No eference
3.47
3.47
4.70
4.70
4.70
7.14
7.14
7.14
5L
9.59
5L
12.04
12.04
12.04
14.49
14.49
14.49
16.93
16.93
19.38
19.38
19.38
No eference
No ertence
No nereterce
No ertence
24.28
No eference
No nereterce
30.39
No nererence

36.51



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

Model
Number

HWLB 2020-350
HWLB 2020-400
HWLB 2025-060
HWLB 2025-100
HWLB 2025-150
HWLB 2025-200
HWLB 2025-250
HWLB 2025-300
HWLB 2030-060-3
HWLB 2030-060-4S
HWLB 2030-060-4
HWLB 2030-060
HWLB 2030-080-4S
HWLB 2030-080
HWLB 2030-100-4S
HWLB 2030-100
HWLB 2030-120-4S
HWLB 2030-120
HWLB 2030-140
HWLB 2030-160-4S
HWLB 2030-160
HWLB 2030-180
HWLB 2030-200-4S
HWLB 2030-200
HWLB 2030-220
HWLB 2030-250
HWLB 2030-300
HWLB 2030-350
HWLB 2030-400
HWLB 2035-100
HWLB 2035-200
HWLB 2035-300
HWLB 2040-080-4S
HWLB 2040-080-4
HWLB 2040-080
HWLB 2040-100-4S
HWLB 2040-100
HWLB 2040-120-4S
HWLB 2040-120
HWLB 2040-140
HWLB 2040-160-4S
HWLB 2040-160
HWLB 2040-180
HWLB 2040-200-4S
HWLB 2040-200

¥ Additional model

Short Shank | Radius of
Ball Nose
R
R1
R1.25
O
O
O
O
R1.5
O
O
R1.75
O
@)
(@)
R2
@)
@)

Effective
Length

0,
35
40

6
10
15
20
25
30

© o o o o

10
12
12
14
16
16
18
20
20
22
25
30
35
40
10
20
30

10
10
12
12
14
16
16
18
20
20

Length
of Cut

[

1.6

2.4

2.8

3.2

Neck

Diameter

ad,

1.98

2.45

2.95

3.45

3.95

Shank Taper
Angle

Bta

16°

Overall
Length

L
80
80
45
45
50
55
65
70
60
35
60
60
40
60
40
60
40
60
60
45
60
60
50
70
70
70
70
80
80
60
65
70
35
70
70
40
70
40
70
70
45
70
70
50
70

Shank
Diameter

ad

o A OO OO DO MO P PMBDOOOOOOOODOOOD OO DO O M OO MO MO MO MDD WA DM D>DDEPAEDED

Shank
Length
H
41.1
36.1
36.0
32.0
32.0
32.0
37.0
37.0
51.5
26.9
51.9
48.2
29.9
46.2
27.9
44.2
25.9
42.2
40.2
26.9
38.2
36.2
27.9
44.2
42.2
39.2
34.2
39.2
34.2
45.1
40.1
35.1
24.8
59.8
58.0
30.0
56.0
28.0
54.0
52.0
29.0
50.0
48.0
30.0
46.0

Series

HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB

30"
36.08
41.23

6.21
10.34
15.49
20.65
25.81
30.96

6.19

6.19

6.19

8.26

8.26
10.32
10.32
12.38
12.38
14.45
16.51
16.51
18.57
20.63
20.63
22.70
25.79
30.95
36.10
41.26
10.31
20.62
30.93
—

8.24
—
10.30
—
12.37
14.43
16.49
18.56
—

20.62

Effective Length by
Inclined Angles

1
37.21
42.54
6.37
10.63
15.96
21.28
26.61
31.93
Nolntereence
6.35
6.35
6.35
8.48
8.48
10.61
10.61
12.74
12.74
14.87
17.00
17.00
19.13
21.26
21.26
23.39
26.58
31.91
37.23
42.55
10.59
21.23
31.88
Nolnereence
Nolteference
8.45
Nolteeence
10.58
Noltereence
12.71
14.84
Nolnereence
16.97
19.10
Nolereence

21.22

1°30°
38.43
o teference

6.55
10.95
16.45
21.96
27.46

Nolteference
o teference

6.51

6.51

6.51

8.72

8.72
10.92
10.92
13.12
13.12
15.32
17.52
17.52
19.72
o rteference
21.92
24.12
27.42
32.93
38.43
43.93
10.88
21.89
32.89
No neretece
No neretece

8.67
No neretece
10.87
No neretece
13.07
15.27
o teference
17.47
19.67
No neretece

21.87

>
Noteference
No neference

6.74
11.29
16.98
22.68
No neretence
Nolneference
No eference

6.69

6.69

6.69

8.97

8.97
11.25
11.25
13.52
13.52
15.80
No eference
18.08
20.36
No eference
22.63
24.91
28.33
34.02
39.71
No neretence
11.21
22.59
33.98
No eference
No neference

8.90
No neference
11.18
No eference
13.46
15.73
No eference
18.01
20.29
No neference

22.57

3°
No Interference

No Interference

7.15
12.05
No eference
No eference
No eference
No eference
No eference

7.09

7.09

7.09

9.54

9.54
No eference
11.98
No eference
14.43
16.88
No neference
19.33
21.77
No eference
24.22
26.67
30.34

No Interference
No Interference
No Interference
11.92
24.16
No hnterference
No hterference
No Interference

9.43
No Interference
11.88
No Interference
14.32
16.77
No hterference
19.22
No hterference
No Interference

No Interference



HMWCOAT 2 Flute Long Neck Ball End Mills / Short Shank Long Neck Ball End Mills

Model
Number

HWLB 2040-220

HWLB 2040-250-4S

HWLB 2040-250

HWLB 2040-300-4S

HWLB 2040-300
HWLB 2040-350
HWLB 2040-400
HWLB 2040-450
HWLB 2040-500
HWLB 2040-600
HWLB 2050-100
HWLB 2050-150
HWLB 2050-200
HWLB 2050-250
HWLB 2050-300
HWLB 2050-400
HWLB 2060-100
HWLB 2060-150S
HWLB 2060-150
HWLB 2060-200S
HWLB 2060-200
HWLB 2060-250
HWLB 2060-300S
HWLB 2060-300
HWLB 2060-350
HWLB 2060-400
HWLB 2060-450
HWLB 2060-500
HWLB 2060-600

¥ Additional model

Short Shank | Radius of

Ball Nose
R
O
o
R2
R2.5
O
@)
O R3

Effective
Length

2
22
25
25
30
30
35
40
45
50
60
10
15
20
25
30
40
10
15
15
20
20
25
30
30
35
40
45
50
60

Length Neck
of Cut | Diameter

[ ad,

Shank Taper | Overall
Angle Length

Bta L
16° 70
- 55
16° 70
- 60
70
80
90
90
100
120
70
70
70
70
80
90
80
45
80
50
80
80
60
80
80
90
100
120
120

3.2 3.95 16°

4 4.95 16°

4.8 5.95 -

Shank
Diameter

ad

o o0 o0 o0 o0 o0 0000 FVVOODOMVOODOOOODOOOOD OO OO OO OB O

Shank
Length
H
44.0
30.0
41.0
30.0
36.0
41.0
46.0
41.0
46.0
56.0
57.9
52.9
47.9
42.9
47.9
47.9
65.6
30.0
65.0
30.0
60.0
55.0
30.0
50.0
45.0
50.0
55.0
70.0
60.0

Series

HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB
HWLB

30°
22.68
No ererence
25.78
No teretence
30.93
36.09
41.25
46.40
51.56
61.87
10.29
15.45
20.60
25.76
30.92
41.23
No herererce
No teretence
No herererce
No teretence
No eretence
No teretence
No ertence
No teretence
No ertence
No eretence
No ertence
No eretence

No Interference

Effective Length by
Inclined Angles

10
23.35
No Interference
26.55
No Interference
31.87
37.20
42.52
47.85
53.17
No Interference
10.55
15.87
21.19
26.52
31.84
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference

No Interference

1°30°
24.07
No Interference
27.37
No Interference
32.88
38.38
No Interference
No Interference
No Interference
No Interference
10.82
16.32
21.82
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference

No Interference

2°
24.84
No Interference.
28.26
No Interference
No Interference
No Interference
No Interference
No Interference.
No Interference
No Interference
11.11

16.81

No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference

No Interference

3°
No Interference
No Interference.
No Interference
No Interference.
No Interference
No Interference.
No Interference
No Interference
No Interference
No Interference
11.77
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No Interference
No hnterference
No Interference
No hterference
No Interference
No hnterference
No Interference
No Interference
No hterference
No Interference

No Interference



HWLB/HWLB-S Milling Conditions

PREHARDENED STEELS/

HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL AR 7 STAVAX SKD11 HAP10 HAP72
A (55~62HRC) (62~66HRC) (66~70HRC)
ap de ap Qe ap Qe ap QAe

Model Radius of | Effective | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number | BallNose | Length Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth
(mm)  (mm)  Mmin") (mm/min) (mm) | (mm) | min?)  (mo/min) (mm) | (mm) | min?)  mvmin) (mm) | (mm) | (min?)  mm/min) (mm) | (mm)

0.2 48,000 55 0.002 0.002 48,000 45 0.002 0.002 48,000 45 0.002 0.002 36,000 22 0.002 0.002
0.3 48,000 55 0.002 0.002 48,000 45 0.002 0.002 48,000 45 0.002 0.002 36,000 22 0.002 0.002
0.4 48,000 50 | 0.002 0.002 48,000 40  0.002 0.002 48,000 40 0.002 0.002 36,000 20  0.002 0.002
0.5 48,000 35 0.002 0.002 48,000 35 0.002 0.002 48,000 35 0.002 0.002 36,000 17 0.002 0.002
0.3 48,000 90  0.004 0.004 48,000 70  0.004 0.004 48,000 70 0.004 0.004 36,000 35 0.004 0.004
20015 R0.075 0.5 48,000 60 0.004 0.004 48,000 50 0.004 0.004 48,000 50 0.004 0.004 36,000 25 0.004 0.004
1 48,000 60 | 0.001 0.002 48,000 20 | 0.001 | 0.002 48,000 20 | 0.001|0.002 36,000 10 | 0.001 | 0.002
0.3 60,000 200 0.003 0.005 60,000 200 0.002 0.003 60,000 130 0.002 0.003 45,000 65 0.002 0.003
0.5 60,000 200 @ 0.003 0.005 60,000 200 @ 0.002 0.003 60,000 130 @ 0.002 0.003 45,000 65  0.002 0.003
0.75 60,000 200 0.003 0.005 60,000 200 0.002 0.003 60,000 130 0.002 0.003 45,000 65 0.002 0.003
1 60,000 200 | 0.003 | 0.005 60,000 200 | 0.002| 0.003 60,000 130 | 0.002| 0.003 45,000 65 | 0.002  0.003
1.25 60,000 160 0.002 0.004 54,000 140 0.001 0.002 54,000 95 0.001 0.002 40,500 45 0.001 0.002

2001 RO.05

2002 ko4 1.5 60,000 130 | 0.002 0.003 48,000 80 | 0.001 0.002 48,000 65 | 0.001 | 0.002 36,000 30 | 0.001 | 0.002
1.75 60,000 110 0.001 0.002 48,000 60 0.001 0.001 48,000 50 0.001  0.001 36,000 25 0.001 0.001
2 60,000 90 | 0.001 | 0.002 48,000 50 | 0.001|0.001 48,000 40 | 0.001|0.001 36,000 20 | 0.001| 0.001
25 46,850 60 0.001 0.001 40,450 30 0.001 0.001 40,450 20 0.001 0.001 30,350 10 0.001 0.001
3 33,750 30 | 0.001 0.001 33,600 20 | 0.001 0.001 33,600 15 | 0.001 0.001 25,200 7 1 0.001  0.001
0.5 60,000 350 0.006 0.008 45,000 310 0.004 0.007 43,500 180 0.003 0.005 32,500 90 0.003 0.005
0.75 60,000 350 @ 0.006 0.008 45,000 310 @ 0.004 0.007 43,500 180 @ 0.003 0.005 32,500 90  0.003 0.005
1 60,000 350 0.006 0.008 45,000 310 0.004 0.007 43,500 180  0.003 0.005 32,500 90 0.003 0.005
1.25 60,000 350 @ 0.006 0.008 45,000 310 & 0.004 0.007 43,500 180 @ 0.003 0.005 32,500 90 @ 0.003 0.005
1.5 60,000 350 0.006 0.008 45,000 310 0.004 0.007 43,500 180 0.003 0.005 32,500 90 0.003 0.005
2 60,000 210 | 0.004 0.007 45,000 190 | 0.003 | 0.005 43,500 110 | 0.002| 0.004 32,500 55 | 0.002  0.004
2003 RO 25 51,250 175 0.003 0.005 38,500 135 0.002 0.004 37,750 85 | 0.001 0.003 28,300 40 0.001 0.003
3 42,500 140 | 0.002 0.004 32,000 80 | 0.002| 0.004 32,000 65 | 0.001|0.002 24,000 30 | 0.001 | 0.002
3.5 33,200 90 0.002 0.003 27,300 60 0.002 0.003 27,200 40 0.001 0.002 20,400 20 0.001 0.002
4 23,900 45 0.001 | 0.001 22,550 30 | 0.001|0.001 22300 20 | 0.001|0.001 16,720 10 | 0.001 | 0.001
45 22500 40 0.001 0.001 21,300 30 0.001 0.001 20,900 20 0.001 0.001 15,700 10 0.001 0.001
5 21,000 30 | 0.001 0.001 20,000 20 | 0.001 0.001 19,500 10 | 0.001 0.001 14,600 5 0.001 0.001
0.5 50,000 500 0.01 0.02 37,500 420 0.007 0.012 35000 240 0.005 0.008 26,250 120 0.005 0.008
0.75 50,000 500  0.01 | 0.02 37,500 420 0.007 0.012 35,000 240  0.005 0.008 26,250 120 | 0.005  0.008
1 50,000 500 0.01 | 0.02 37,500 420 0.007 0.012 35,000 240 0.005| 0.008 26,250 120 0.005 0.008
1.5 50,000 500 | 0.01 | 0.02 37,500 420 | 0.007 0.012 35000 240  0.005| 0.008 26,250 120 | 0.005 | 0.008
2 50,000 500 0.01 | 0.02 37,500 420 0.007 0.012 35,000 240 0.005 | 0.008 26,250 120 0.005 0.008
2004 |RO2 2.5 45,000 360 @ 0.007 0.012 34,500 300 @ 0.005 0.008 32,500 190 | 0.004 0.007 24,300 95  0.004 0.007

3 40,000 250 0.005 0.008 31,900 210 0.004 0.008 30,500 160 | 0.003 0.005 22,800 80 0.003 0.005
3.5 36,000 210  0.004 0.007 28,700 180  0.003 0.006 27,400 140  0.002 0.004 20,550 70 | 0.002 0.004
4 32,000 180 | 0.003 0.005 25,500 150 0.002 0.004 24,300 120 0.002 0.004 18,200 60 0.002 0.004
45 28500 150 | 0.002| 0.004 23,500 125 | 0.002|0.003 22,400 100 | 0.001 | 0.003 16,800 50 | 0.001 | 0.003
5 25,000 120 0.002 0.003 21,500 100 0.001 0.002 20,500 80 | 0.001 0.002 15350 40 0.001 0.002
6 18,000 60 | 0.001 0.002 18,000 60 | 0.001 0.002 17,000 45 | 0.001  0.002 12,750 20 | 0.001 0.002



HWLB/HWLB-S Milling Conditions

PREHARDENED STEELS/

HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL AR 7 STAVAX SKD11 HAP10 HAP72
A (55~62HRC) (62~66HRC) (66~70HRC)
ap de ap ae ap Qe ap QAe

Model Radius of | Effective | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number | BallNose | Length Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth
(mm)  (mm)  Min") (mm/min) (mm) | (mm) | min?)  (mo/min) (mm) | (mm) | min?)  mvmin) (mm) | (mm) | (min?)  (m/min) (mm) | (mm)

0.75 44,000 650 0.015 0.04 33,000 530 0.01 | 0.02 30,000 300 0.007 0.01 22,500 150 @ 0.007  0.01
1 44,000 650 0.015 0.04 33,000 530 0.01 0.02 30,000 300 0.007 0.01 22500 150 0.007 0.01
1.5 44,000 650 0.015 0.04 33,000 530 0.01 | 0.02 30,000 300 0.007 0.01 22,500 150 @ 0.007  0.01
2 44,000 650 0.015 0.04 33,000 530 0.01 0.02 30000 300 0.007 0.01 22500 150 0.007 0.01
25 44,000 650 0.015 0.04 33,000 530 0.01 | 0.02 30,000 300 0.007 0.01 22,5500 150 @ 0.007 0.01
3 40,000 500 0.01 0.02 31,000 400 0.007 0.01 28,550 230 0.005 0.008 21,400 115 0.005 0.008
3.5 36,350 340 | 0.007 0.017 29,000 270  0.005 0.008 27,100 160 0.003 0.006 20,300 80 | 0.003 0.006

2005 | R0O.25
32,700 180 0.005 0.015 27,150 150 0.003 0.008 25,650 100 0.002 0.005 19,900 50 0.002 0.005
45 29900 150 0.004 0.01 25,700 130 0.002 0.007 24,500 85 0.002 0.004 18,350 43 | 0.002 0.004
5 27,000 135 0.003 0.008 24,200 110 0.002 0.005 23,500 75 0.002 0.004 17,600 35 0.002 0.004
6 21,350 90  0.002 0.005 21,300 75 0.001 0.003 | 21,300 50 0.001 0.002 16,000 25 | 0.001 0.002
7 18,600 75 0.001 0.004 18,600 55 0.001 0.002 18,600 35 0.001 0.002 13,950 17 0.001 0.002
8 15,900 60 | 0.001 0.003 15,900 40 | 0.001 0.002 15,900 25 0.001 | 0.002 11,950 12 | 0.001 | 0.002
10 14,900 50 0.001 0.002 13,600 20 0.001 0.001 13,600 15 0.001 0.001 10,200 7 0.001 0.001
1 40,000 1,400 0.045 0.15 30,000 1,500 0.03  0.13 26,500 1,000 0.015 0.09 20,000 500 0.015 0.09
1.25 40,000 1,250 0.035 0.14 30,000 1,350 0.025 0.11 26,500 900 0.01 0.08 20,000 450 0.01 0.08
1.5 40,000 1,700 0.03 | 0.13 30,000 1,200 0.02 | 0.1 26,500 800 0.01 | 0.075 20,000 400 @ 0.01 | 0.075
2 40,000 1,100 0.03 | 0.13 30,000 1,200 0.02 0.1 26,500 800 0.01 0.075 20,000 400 0.01 0.075
25 40,000 800 0.02 | 0.1 30,000 800 0.015 0.09 26,500 520 0.008 0.065 20,000 260 @ 0.008  0.065
3 40,000 800 0.02 | 0.1 30,000 800 0.015 0.09 26,500 520 0.008 0.065 20,000 260 0.008 0.065
3.5 40,000 500 0.015 0.09 30,000 500 0.01 | 0.075 26,500 340  0.006 0.05 | 20,000 170 | 0.006 0.05
4 40,000 500 0.015 0.09 30,000 500 0.01 0.075 26,500 340 0.006 0.05 20,000 170 0.006 0.05
2006 |Ro3 45 32,000 400 0.01 | 0.075 25,000 390 0.007 0.05 23,000 260 0.005 0.04 18,000 130 ' 0.005 0.04
5 32,000 400 0.01 @ 0.075 25,000 390 0.007 0.05 23,000 260 0.005 0.04 18,000 130 0.005 0.04
6 24,000 300 0.007 0.06 21,000 320 0.005 0.04 19,500 210 0.004 0.03 15,000 105 0.004 0.03
7 20,000 250 0.006 0.05 18500 280 0.004 0.03 17,500 180 0.003 0.02 13,100 90 0.003 0.02
8 16,000 200 0.005 0.05 16,000 240 0.003 0.02 16,000 160 0.003 0.02 12,000 80 | 0.003 0.02
9 15,450 185 0.004 0.035 15,450 200 0.002 0.017 15,450 135 0.002 0.017 11,580 65 0.002 0.017
10 14,900 175 0.003 0.02 14900 175 0.002 0.015 14,900 115 0.002 0.015 11,100 55 | 0.002 0.015
12 13,800 150 0.002 0.015 13,800 110 0.001 0.01 13,800 70 0.001 0.01 10,350 35 0.001 0.01
2 37,000 1,350 0.045 0.17 28,500 1,400 0.03 | 0.135 25,000 900 0.015 0.1 18,750 450 | 0.015| 0.1
2007 | RO.35 4 31,250 920 0.035 0.15 25,750 975 0.025 0.12 23,750 650 0.012 0.09 17,800 325 0.012 0.09
6 25,500 500 | 0.025 0.13 | 23,000 550 0.02 | 0.11 | 22,500 400 0.01 | 0.08 16,850 200 | 0.01 | 0.08
1.5 35000 1,700 0.065 0.22 27,000 1,700 0.045 0.18 23,500 1,050 0.022 0.13 17,500 520 0.022 0.13
2 35,000 1,600 0.06 | 0.21 27,000 1,600 0.04 0.17 23,500 1,000 0.02 | 0.12 17,500 500 0.02 0.12
25 35,000 1,500  0.055 0.2 27,000 1,500 0.035 0.16 23,500 950 0.018 0.11 17,500 480 0.018 0.11
3 35,000 1,400 0.05 | 0.19 27,000 1,400 0.03 | 0.15 23,500 900 0.015 0.1 17,500 450 | 0.015| 0.1
4 35,000 1,200 0.04 0.17 27,000 1,200 0.025 0.135 23,500 600 0.012 0.095 17,500 300 0.012 0.095
5 31,500 900 0.03  0.15 25,000 900 0.02 0.12 22,000 500 0.01 | 0.085 16,500 250 @ 0.01 | 0.085
2008 | Ro4 6 28,000 600 0.02 0.12 23,000 600 0.012 0.095 20,500 400 0.006 0.065 15500 200 0.006 0.065
7 23,750 460 0.016 0.105 20,500 480 0.009 0.08 18,750 340 0.005 0.062 14,000 170  0.005 0.062

8 19,500 330 0.012 0.095 18,000 375 0.007 0.07 17,000 285 0.005 0.06 12,750 140 0.005 0.06
10 15,000 260 0.01 | 0.085 14,700 340 0.005 0.06 14,650 225 0.004 0.05 11,000 110 | 0.004 0.05
12 14,000 220 0.005 0.06 13,700 290 0.003 0.04 13,650 140 0.002 0.03 10,250 70 0.002 0.03
16 13,300 185 0.003 0.02 11,700 150  0.001 0.013 11,100 90  0.001 0.013 8,300 45 | 0.001  0.013



HWLB/HWLB-S Milling Conditions

PREHARDENED STEELS/

HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL AR 7 STAVAX SKD11 HAP10 HAP72
A (55~62HRC) (62~66HRC) (66~70HRC)
ap de ap ae ap Qe ap QAe

Model Radius of | Effective | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number | BallNose | Length Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth
(mm)  (mm)  Mmin") (mm/min) (mm) | (mm) | min?)  (mo/min) (mm) | (mm) | min?)  mvmin) (mm) | (mm) | (min?)  mm/min) (mm) | (mm)

4 32,500 1,650 0.08 | 0.25 25,500 1,800 0.04 0.18 22,000 1,300 0.02 | 0.13 16,500 650  0.02 0.13
2009 R0.45 8 25,500 700 0.015 0.11 18500 500 0.01 0.09 18500 420 0.01 0.09 13,850 210 0.01 0.09
12 15,000 280 0.01  0.09 13,300 300 0.006 0.07 13,300 220 0.006 0.07 10,000 110 | 0.006 0.07

1.5 30,000 1,750 0.2 0.4 24,000 2,000 0.1 0.3 21,000 1,750 0.05 0.2 16,000 880 0.05 0.2
2 30,000 1,750 0.2 0.4 24,000 2,000 0.1 0.3 21,000 1,750 0.05 0.2 16,000 875 | 0.05 0.2
25 30,000 1,750 0.2 0.4 24,000 2,000 0.1 0.3 21,000 1,750 0.05 0.2 16,000 875 0.05 0.2
3 30,000 1,750 0.1 0.3 24,000 2,000 0.05 0.2 21,000 1,750 0.03 0.17 16,000 875 0.03 0.17
4 30,000 1,750 0.1 0.3 24,000 2,000 0.05 0.2 21,000 1,750 0.03 0.17 16,000 875 0.03 0.17
5 30,000 1,750 0.1 0.3 24,000 2,000 0.05 0.2 21,000 1,750 0.03 0.17 16,000 875 0.03 0.17
6 30,000 1,150 0.06  0.23 21,500 1,250 0.03 0.17 19,700 1,050 0.025 0.15 14,500 525 0.025 0.15
7 24,250 800 0.04 0.19 20,000 900 0.02 0.14 19,000 750 0.02 | 0.14 14,250 375 0.02 0.14
2010 RO.5 8 24,000 800 0.025 0.155 18,500 580 0.015 0.12 18,400 480 0.015 0.12 13,800 240 0.015 0.12

9 23,000 700 0.021 0.14 16,650 500 0.012 0.1 16,550 420 0.012 0.1 12,400 210 | 0.012] 0.1
10 22,000 600 0.018 0.13 14,800 430 0.01 0.09 14,700 360 0.01 0.09 11,100 180 0.01 0.09
12 14,150 320 0.015 0.12 13,400 380 0.008 0.08 13,300 290 0.008 0.08 9,950 145 | 0.008 0.08
14 13,500 280 0.012 0.1 12,000 350 0.007 0.08 12,000 220 0.007 0.08 9,000 110 0.007 0.08
16 12,750 240 0.008 0.08 10,500 250 0.005  0.045 10,500 160 0.005 0.045 7,850 80 | 0.005 0.045
18 12,350 220 0.006 0.065 9,750 200 0.004 0.035 9,750 130 0.004 0.035 7,300 65 0.004 0.035
20 12,000 200 0.005 0.03 9,000 150  0.003  0.02 9,000 100  0.003  0.02 6,750 50 | 0.003 0.02
22 12,000 150 0.003 0.02 9,000 110 0.002 0.012 9,000 75 0.002 0.012 6,750 35 0.002 0.012
30,000 2,000 0.12  0.36 20,000 2,000 0.06 0.24 17,500 1,750 0.036 0.2 13,100 880 | 0.036 0.2
30,000 2,000 0.12 0.36 20,000 2,000 0.06 0.24 17,500 1,750 0.036 0.2 13,100 875 0.036 0.2
30,000 2,000 0.12  0.36 20,000 2,000 0.06 0.24 17,500 1,750 0.036 0.2 13,100 875 | 0.036 0.2
30,000 2,000 0.12  0.36 20,000 2,000 0.06 0.24 17,500 1,750 0.036 0.2 13,100 875 0.036 0.2
2012 RO.6 8 20,200 800 0.05 | 0.23 16,600 900 0.025 0.17 15850 750 0.025 0.17 11,900 375 0.025 0.17
10 15,500 480 0.03 0.18 15500 580 0.015 0.13 15350 480 0.015 0.13 11,500 240 0.015 0.13
12 12,400 360 0.02  0.15 12,400 430 0.01 | 0.095 12,250 360 0.01 | 0.095 9,200 180 | 0.01 | 0.095
14 11,850 320 0.018 0.14 11,200 380 0.008 0.085 11,100 290 0.008 0.085 8,300 145 0.008 0.085
16 11,300 280 0.014 0.12 10,000 360 0.007 0.08 10,000 230 0.007 0.08 7,500 115 | 0.007  0.08
6 25,200 2,000 0.13 0.42 17,150 2,000 0.065 0.27 15,000 1,750 0.036 0.23 11,250 875 0.036 0.23
2014 | RO.7 8 25,200 1,300 0.08 0.32 15350 1,250 0.04 0.23 14,050 1,050 0.03 0.2 10,550 525 | 0.03 0.2
12 13,500 450 0.035 0.21 12,500 460 0.025 0.18 12,000 300 0.02 0.16 9,000 150 0.02 0.16
3 30,000 2,450 0.25 0.55 17,000 2,000 0.12 0.4 15,000 1,750 0.06 | 0.29 11,250 875 | 0.06 | 0.29
4 30,000 2,450 0.25 0.55 17,000 2,000 0.12 0.4 15,000 1,750 0.06  0.29 11,250 875 0.06 0.29
6 30,000 2,450 0.15 | 0.45 17,000 2,000 0.07 0.31 15000 1,750 0.04 | 0.24 11,250 875 0.04 0.24
8 23,500 1,300 0.1 0.37 15,000 1,250 0.045 0.25 14,000 1,050 0.03  0.21 10,500 525 0.03 0.21
10 23,500 560 0.035 0.23 15,000 680 0.025 0.2 14,000 580 0.025 0.2 10,500 290 | 0.025 0.2

o MW N

12 13,100 480 0.03 0.21 13,000 580 0.02 0.17 13,000 480 0.02 0.17 9,750 240 0.02 0.17
2015 R0.75 14 11,200 400 0.025 0.19 10,900 485 0.015 0.145 10,900 385 0.015 0.145 8,200 190 | 0.015 0.145

16 9,350 320 0.02 0.17 8,850 390 0.012 0.13 8,800 290 0.012 0.13 6,600 145 0.012 0.13
18 9,150 300 0.019 0.165 8,400 370 0.011 0.125 8,400 255 0.011 0.125 6,300 125 | 0.011 0.125
20 9,000 280 0.018 0.16 8,000 350 0.01 0.12 8,000 220 0.01 0.12 6,000 110 0.01 0.12
22 8,580 245 0.014| 0.13 7,150 320  0.008 0.12 7,150 165 0.008 0.12 5350 80 | 0.008 0.12
25 8,100 210 0.01 0.1 6,250 220 0.006 0.09 6,250 120 0.005 0.08 4,700 60 0.005 0.08

30 7,600 175 0.006 0.04 5370 135 0.004 0.03 5,370 751 0.003 0.03 4,000 35 | 0.003 0.03



HWLB/HWLB-S Milling Conditions

PREHARDENED STEELS/

HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL AR 7 STAVAX SKD11 HAP10 HAP72
A (55~62HRC) (62~66HRC) (66~70HRC)
ap de ap ae ap Qe ap QAe

Model Radius of | Effective | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number | BallNose | Length Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth
(mm)  (mm)  Min") (mm/min) (mm) | (mm) | min?)  (mo/min) (mm) | (mm) | min?)  mvmin) (mm) | (mm) | (min?)  (m/min) (mm) | (mm)

4 30,000 2,500 0.25 0.58 17,500 2,100 0.12 0.4 15,300 1,800 0.06 0.3 11,500 900 | 0.06 0.3
8 30,000 2,500 0.16 0.48 17,500 2,100 0.08 0.32 15300 1,800 0.05 | 0.275 11,500 900 0.05 0.275
2016 RO.8 12 13,500 500 0.04 0.245 13,500 600 0.024 0.19 13,400 490 0.024 0.19 10,050 245 | 0.024 0.19
16 10,800 375 0.03 0.21 10800 450 0.016 0.15 10,700 370 0.016 0.15 8,000 185 0.016 0.15
20 10,300 330  0.025 0.19 9,750 400  0.013 0.13 9,650 230 0.013 0.13 8,000 115 | 0.013 0.13
4 30,000 2,700 0.28 0.65 15,000 2,000 0.14 0.48 13,000 1,750 0.07 | 0.34 9,750 875 0.07 0.34
6 30,000 2,700 0.18 | 0.54 15,000 2,000 0.07 | 0.34 13,000 1,750 0.04 | 0.26 9,750 875 | 0.04 | 0.26
8 30,000 2,700 0.18 0.54 15,000 2,000 0.07 0.34 13,000 1,750 0.04 @ 0.26 9,750 875 0.04 0.26
10 25,750 2,000 0.14 0.48 14,400 1,650 0.06 | 0.32 12,900 1,425 0.035 0.24 9,700 713 | 0.035 0.24

2018 R0 12 21,500 1,350 0.1 0.41 13,800 1,350 0.05 0.29 12,800 1,100 0.03 0.23 9,600 550 0.03 0.23
16 15,550 390 0.032 0.23 11,700 490 0.016 0.18 11,150 400 0.01 | 0.14 8,400 200 | 0.01 | 0.14
20 9,300 350 0.027 0.21 9,050 420 0.014 0.15 9,000 330 0.009 0.12 6,750 165 0.009 0.12
30 8,000 240  0.015 0.15 7,000 250  0.009 0.07 7,000 160  0.006 0.06 5250 80 | 0.006 0.06
3 28,000 2,900 0.3 0.7 14,000 2,100 0.15 0.5 12,250 1,800 0.08 @ 0.35 9,200 900 0.08 0.35
4 28,000 2,900 0.3 0.7 14,000 2,100 0.15 0.5 12,250 1,800 0.08 | 0.35 9,200 900 | 0.08 | 0.35
6 28,000 2,900 0.2 0.6 14,000 2,100 0.1 0.4 12,250 1,800 0.06 0.3 9,200 900 0.06 0.3
8 28,000 2,900 0.2 0.6 14,000 2,100 | 0.1 0.4 12,250 1,800 0.06 0.3 9,200 900 | 0.06 0.3
10 28,000 2,900 0.2 0.6 14,000 2,100 0.1 0.4 12,250 1,800 0.06 0.3 9,200 900 0.06 0.3
12 19,500 1,350 0.12  0.45 12,400 1,350 0.06 | 0.34 11,500 1,100 0.045 0.27 8,650 550 | 0.045 0.27
14 19,500 1,350 0.12 0.45 12,400 1,350 0.06 0.34 11,500 1,100 0.045 0.27 8,650 550 0.045 0.27
2020 R1 16 10,800 500 0.05 0.3 10,800 600 0.03 | 0.24 10,700 490 0.03 | 0.24 8,000 245 | 0.03 | 0.24
18 9,700 435 0.04 0.28 9,700 520 0.025 0.22 9,650 430 0.025 0.22 7,250 215 0.025 0.22
20 8,650 375 0.035 0.25 8,650 450  0.02 | 0.19 8,560 370 0.02 | 0.19 6,400 185 | 0.02 | 0.19
22 8,450 350 0.032 0.245 8,200 440 0.018 0.18 8,200 330 0.018 0.18 6,150 165 0.018 0.18
25 8,250 320 0.03 | 0.24 7,800 440 0.016 0.16 7,800 290 0.016 0.16 5850 145 | 0.016 0.16
30 7,850 280 0.024 0.2 7,000 350 0.014 0.16 7,000 220 0.014 0.16 5250 110 0.014 0.16
35 7,450 240 0.016 0.16 6,150 250  0.01 | 0.09 6,150 160 | 0.01 | 0.09 4,600 80 | 0.01 | 0.09
40 7,000 200 0.01 @ 0.06 5250 150 0.006 0.04 5,250 100 0.006 0.04 3,950 50 0.006 0.04
6 25,000 3,000 035 0.85 12,400 2,200 0.17 0.6 11,000 1,850 | 0.1 0.45 8,250 920 | 0.1 0.45
10 25,000 3,000 0.24 0.76 12,400 2,200 0.13 0.51 11,000 1,850 0.08 | 0.38 8,250 920 0.08 0.38
15 17,300 1,400 0.145 0.57 11,000 1,400 0.08 | 0.44 10,300 1,140 0.06 | 0.35 7,700 570 | 0.06 | 0.35
2025 \R1.28 20 9,600 520 0.06 @ 0.38 9,600 630 0.04 0.31 9,600 510 0.04 @ 0.31 7,200 255 0.04 0.31
25 6,900 375 0.042 0.32 6,900 450 0.024 0.235 6,840 370 0.024 0.235 5,150 185 | 0.024 0.235
30 6,500 320 0.025 0.24 6,200 400 0.02 0.22 6,200 280 0.02 0.22 4,650 140 0.02 0.22
6 21,000 3,000 0.4 1 10,500 | 2,200 0.2 0.7 9,200 1,900  0.12 | 0.55 6,900 950 | 0.12 | 0.55
8 21,000 3,000 0.4 1 10,500 2,200 0.2 0.7 9,200 1,900 0.12 @ 0.55 6,900 950 0.12 0.55

10 21,000 3,000 0.3 0.9 10,500 2,200 0.15 | 0.65 9,200 1,900 | 0.1 0.5 6,900 950 | 0.1 0.5
12 21,000 3,000 0.3 0.9 10,500 2,200 0.15 0.65 9,200 1,900 | 0.1 0.5 6,900 950 0.1 0.5
14 21,000 3,000 0.3 0.9 10,500 2,200 0.15 | 0.65 9,200 1,900 0.1 0.5 6,900 950 | 0.1 0.5
16 21,000 3,000 0.3 0.9 10,500 2,200 0.15 0.65 9,200 1,900 0.1 0.5 6,900 950 0.1 0.5
2030 R1.5 18 17,750 2,180 0.24 0.8 9,800 1,800 0.13 | 0.57 8,900 1,500  0.08 | 0.47 6,650 760 | 0.08 | 0.47
20 14,500 1,360 0.18 0.7 9,250 1,400 0.1 0.5 8,600 1,150 0.075 0.45 6,450 575 0.075 0.45
22 11,250 940 0.12 0.57 8,625 1,000 0.07 | 0.44 8,300 830 0.06 | 0.41 6,200 410 0.06 | 0.41

25 8,000 520 0.07 0.45 8,000 630 0.05 0.38 8,000 510 0.05 @ 0.38 6,000 255 0.05 0.38
30 5750 375 0.05 | 0.38 5750 450 0.03 | 0.29 5700 370 0.03 | 0.29 4,275 185 | 0.03 | 0.29
85 5550 335 0.045 0.36 5350 440 0.025 0.27 5350 310 0.025 0.27 4,000 155 0.025 0.27

40 5350 300 0.04 | 0.34 4,900 390 0.02 | 0.24 4,850 250  0.02 | 0.24 3,650 125 | 0.02 | 0.24



HWLB/HWLB-S Milling Conditions

PREHARDENED STEELS/

HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL H,QZEI’(E%? AS\T/;ES SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap ae ap ae ap ae ap Ae

Model Radius of | Effective | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number | BallNose | Length Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth Speed Rate Depth | Depth

(mm) | (mm) | (Min")  (mm/min) (Mmm) | (mm) = minY)  @m/mn) (Mm)  (mm) | Mmin?)  @m/mn) (mm) | (mm) | Mmin?)  @m/min (mm) - (mm)

10 19,000 3,000 0.35 1.05 10,000 2,200 0.17 | 0.75 | 8,400 1,900 | 0.11 | 0.61 6,300 950 | 0.11 0.61

2035 R1.75 | 20 19,000 3,000 0.35 1.05 10,000 2,200 0.17 0.75 | 8,400 1,900  0.11 | 0.61 6,300 950 0.11 0.61
30 6,900 520 0.08 | 0.52 @ 6,900 630 | 0.06 | 045 | 6,900 510 | 0.06 | 0.45 | 5,200 255 | 0.06 | 0.45

8 18,000 | 3,200 | 0.5 18 9,000 2,300 0.25 095 7,900 2000 0.15 0.75 5,900 1,000 0.15 0.75
10 18,000 | 3,200 | 0.5 1.3 9,000 2,300 0.25 | 095 | 7,900 2000 0.15 0.75 5,900 1,000 | 0.15 | 0.75
12 18,000 | 3,200 0.4 1.2 9,000 2,300 0.2 0.85 7,900 2,000  0.13 | 0.7 5,900 1,000 0.13 0.7
14 18,000 | 3,200 | 0.4 1.2 9,000 | 2,300 | 0.2 0.85 | 7,900 | 2,000 | 0.13 | 0.7 5,900 1,000 0.13 | 0.7
16 18,000 | 3,200 0.4 1.2 9,000 2,300 0.2 0.85 | 7,900 2,000  0.13 | 0.7 5,900 1,000 0.13 0.7
18 18,000 | 3,200 | 0.4 1.2 9,000 | 2,300 | 0.2 0.85 | 7,900 | 2,000 | 0.13 | 0.7 5,900 1,000 0.13 | 0.7
20 18,000 | 3,200 0.4 1.2 9,000 2,300 0.2 0.85 7,900 2,000 0.13 0.7 5900 1,000 0.13 0.7

2040 R2 22 15,000 2,350 0.32 @ 1.05 8500 1,850 0.16 ' 0.75 | 7,650 1,600 0.11 0.6 5750 = 810  0.11 0.6
25 12,500 1,500 0.25 0.95 8,000 1,450 0.13 0.7 7,450 1,250 0.09 055 | 5600 625 0.09 0.55
30 7,000 550 | 0.1 0.6 7,000 | 660 0.06 045 @ 7,000 540 1 0.06 | 0.45 @ 5,250 270 | 0.06 @ 0.45
35 6,000 520 0.09 059 6,000 630 0.055 0.43 6,000 510 0.055 0.43 @ 4,500 255 0.055 0.43
40 4,300 375 0.065 0.5 4,300 | 450 0.04 039 | 4,300 370 1 0.04 | 0.39 @ 3,200 185 1 0.04 | 0.39
45 4,150 330 0.058 0.47 4,000 440 0.033 0.36 4,000 300 0.033 0.36 @ 3,000 150 0.033 0.36
50 4,000 300 0.053 0.44 3,750 | 400 0.03 K033 @ 3,750 260 0.03 033 | 2,800 130 1 0.03 | 0.33
60 3,900 280 0.048 0.4 3,500 350 0.028 0.3 3,500 220 0.028 0.3 2,600 110 0.028 0.3

10 14,400 | 3,200 0.5 1.5 7,200 | 2,300 0.25 ' 1.05 | 6,350 2,000 0.16 ' 0.88 | 4,750 | 1,000 0.16 @ 0.88
15 14,400 3,200 0.5 1.5 7,200 2300 0.25 1.05 6,350 2,000 O0.16 0.88 @ 4,750 1,000 0.16 0.88
20 14,400 | 3,200 0.5 1.5 7,200 | 2,300 0.25 ' 1.05 | 6,350 2,000 0.16 ' 0.88 | 4,750 | 1,000 0.16 @ 0.88

2050 |R23 25 12,200 2,350 0.405 1.35 6,800 1,850 0.205 0.95 6,250 1,600 0.135 0.805 4,650 800 0.135 0.805
30 10,000 1,500 | 0.31 1.2 6,400 | 1,450 0.16 | 0.88 | 6,200 1,250 0.11  0.73 | 4650 625  0.11 0.73
40 6,000 570 0.125 0.78 6,000 690 0.08 0.625 6,000 570 0.08 0.625 4500 285 0.08 0.625
10 13,000 | 3,500 | 0.6 1.8 6,500 | 2,500 | 0.3 13 5,700 2,200 0.2 1 4,300 | 1,100 § 0.2 1
15 13,000 3,500 0.6 1.8 6,500 2,500 0.3 1.3 5,700 2,200 0.2 1 4,300 1,100 0.2 1
20 13,000 | 3,500 0.6 1.8 6,500 | 2,500 0.3 1.3 5,700 | 2,200 0.2 1 4,300 | 1,100 0.2 1
25 13,000 3,500 0.6 1.8 6,500 2,500 0.3 1.3 5,700 2,200 0.2 1 4,300 1,100 0.2 1
30 13,000 | 3,500 0.6 1.8 6,500 | 2,500 0.3 1.3 5,700 | 2,200 0.2 1 4,300 | 1,100 0.2 1
2060 k3 35 11,000 2,750 0.48 1.6 6,100 2,050 0.25 1.05 5500 1,800 0.175 0.8 4,150 900 0.175 0.8
40 9,000 2,050 0.375 1.35 5,750 | 1,600 0.2 0.8 5,350 1,400 0.15 | 0.65 | 4,000 700  0.15 | 0.65
45 7,000 1,300 0.26 @ 1.1 5350 1,150 0.15 0.55 5,150 1,000 0.125 0.45 3,850 500 0.125 0.45
50 5,000 600 0.15 | 0.9 5,000 = 720 0.1 0.3 5,000 = 600 | 0.1 0.3 3,750 | 300 | 0.1 0.3
60 3600 430 0.105| 0.75 3,600 510 0.08 0.22 3,550 435 0.08 | 0.22 2650 215 0.08 0.22

& A

Note: L_Jae

- 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 and red-hot
occur.

+ Every coolant offers stable milling.




C(WLB

UTWCOAT 2 Flutes Long Neck Ball End Mills

‘ UTW BéxckTa‘per |
eometry
RO - O ;~ R ; COAT ; Back taper geometry does not apply to R0.05-R0.15.

Material Applications (3 Highly Recommended @ Recommended O Suggested)

Work Material
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
* * *x | @ O o [ O O
e Upgrade
Wi ist d tool h b i d with CWLB and HWLB series.
ear resistance and (ool accuracy have been improvead wi an series _
CSELB HSLB HGLB %
Coperfawivateias Yo e | WRC | ARC | WRC | HRC | HRC
N 5
2
CWLB HWLB HGLB o
H H ~ H ~ H ~ H ~ H ~ H ~ H ~ L nclined angle
Copper iRawMaterialsi HF?((:) HRA(? HR’S(E) HRS(? Hl'fé) HR6CS HR7(? The shank taper angle shown is not an exact value. nenednes
Longer tool life Longer tool life and improved mirror
and improved surface finish on SCM Prehardened
mirror surface finish Steels compared to conventional tools.
e ™
Longer tool life Improved mirror surface finish
+ _
UTWCOAT Tool tip has a micro flatland design
New Coating reducing milling surface roughness.
*Micro flatland design at the tip does not apply to below RO.1.
N J
High Precision Even higher accuracy than before !
Conventional CSELB CWLB Unit (mm)
Radius of Ball Radi Diamet Shank Radius of Ball Radius | Diameter | onank !
B:ll IIL\JlSo;)e Aaccu?aél;ls Tolfenr]aenig Diameter Ball Nose Accuracy | Tolerance _I%?gpaertlgg HE A
Tolerance
R0.05~R0.075 +0.002  0/-0.01 B0.05 ~R0.075| -+ 0.002 M
0/-0.006 0°
RO.1 ~R1.25 0/-0.004
0/-0.005 RO.1 ~R1.25  +0.003 (h4)
R1.5 ~R2 + 0.005 0/-0.015 R1.5 ~ R2 + 0.004 00,00 7
R2.5~R3 R2.5 ~R3 +0.005 ' '




Longer tool life and improved
mirror surface finish.

PXA30 (30 HRC) Finishing

Flat surface milling - Tool wear and milling surface comparison

RO.5 x EL6 PXA30(30 HRC)

Spindle Speed 20,000 min" : Competitor's tool

Feed Rate = 500 mm/min

ap 0.03 After 120 min
Axial Depth L= mm
de Work Size
Radial Depth 00> ™™ 15 x 10 x 0.06 mm
i 120 mi Coolant:
Cycle Time Omin l\water Soluble After 20 min

Milling time and transition of Ra (Unit um)
0.15

B CWLB
[l Competitor's tool

After 60 min

After 120 min

Normal wear on both CWLB and the competitor's tools, and still functional after
120 minutes of milling. Meanwhile CWLB offers better milling surface.

Curved surface milling - Tool wear and milling surface comparison PXA30 (30 HRC)

R0.5 x EL6
Coolant:
Water Soluble : CSELB
Average
wear width
after 120 min
After 60 min
Spindle Speed 20,000 min’
Feed Rate = 500 mm/min
ap 0.03 After 120 min
Axial Depth L= mm
ae 0.03
Radial Depth > ™
Cycle Time 120 min CWLB offers better milling surface on both

flat and curved surfaces.

52



NAKS80 (40 HRC) Finishing

Longer tool life and improved mirror
surface finish

Finishing - Tool wear and milling surface comparison

NAK80 (40 HRC)
RO.5xEL6
Spindle Speed = 20,000 min’ CWLB Competitor's tool
Feed Rate 500 mm/min
Average tip point wear
ap width after 135 min
Axial Depth 0.02 mm
2 Work Size
c X X
Radial Depth 0.02 mm 18 X 12 X 5 mm
_ _ Coolant
Cycle Time 135 min Water Soluble After 135 min
Milling time and transition of Ra(Unit um)
0.20
B CWLB
[ Competitor's tool After 135 min
0.10

% Pocket wall removed for better visibility

CWLB offers better milling surface and wear
resistance even on NAK80

0.00

45 min

90 min 135 min

Carbon Steels S50C Longer tool life

Roughing

Roughing - Tool damage comparison

Carbon Steels S50C
R1.5 x EL12
Work Size
200 X 105 X 1.12 mm CSELB Competitor's tool
Coolant
Water Soluble
(Through Spindle)
After 60 min
Spindle Speed | 22,000 min
Feed Rate 2,300 mm/min
a
Axial Igepth 0.28 mm
e
Radial Depth 0.7 mm
ulle Tiie 60 min CWLB offers excellent wear resistance even on

Carbon Steel Roughing

@




Carbon Steels S50C

Finishing - Tool wear and surface roughness comparison

Finishing

R0.5x EL6
Spindle Speed | 20,000 min
Feed Rate 500 mm/min
Axialalgepth 0.02 mm
Radia?eDepth 0.02mm
Cycle Time 135 min

Coolant

Water Soluble

Work Size
18 X 12 X 5 mm

Milling time and transition of Ra(Unit um)

1.00

Bl CWLB

0.80

Il CSELB

0.60

0.572

0.40

0.20

0.00

Copper C1100 Finishing

Finishing - Tool wear and milling surface comparison

R0.5x EL6
Spindle Speed | 20,000 min”
Feed Rate 500 mm/min
ap
Axial Depth 0.02mm
Qe
Radial Depth |~ 002 MM
Cycle Time 135 min

Coolant
Oil Mist

Work Size
18 X 12 X 5 mm

CWLB offers excellent wear
resistance and milling surface

Longer tool life

Carbon Steels S50C

CcwLB

CSELB

Average tip point wear
width after 135 min

After 135 min

CWLB offers excellent wear resistance

on Carbon Steels finishing

Longer tool life and improved mirror
surface finish

Copper C1100

CWLB Competitor's tool

Average tip point wear
width after 135 min

After 90 min

After 135 min

% Pocket wall removed for better visibility




UTWCOAT 2 Flute Long Neck Ball End Mills

Total 190 models

Model
Number

CWLB 2001-002
CWLB 2001-003
CWLB 2001-005
CWLB 20015-003
CWLB 20015-005
CWLB 20015-010
CWLB 2002-003
CWLB 2002-005
CWLB 2002-0075
CWLB 2002-010
CWLB 2002-015
CWLB 2002-020
CWLB 2002-030
CWLB 2003-005
CWLB 2003-0075
CWLB 2003-010
CWLB 2003-015
CWLB 2003-020
CWLB 2003-025
CWLB 2003-030
CWLB 2003-040
CWLB 2003-050
CWLB 2004-005
CWLB 2004-0075
CWLB 2004-010

CWLB 2004-010-6

CWLB 2004-015
CWLB 2004-020

CWLB 2004-020-6

CWLB 2004-025
CWLB 2004-030

CWLB 2004-030-6

CWLB 2004-035
CWLB 2004-040
CWLB 2004-050
CWLB 2004-060

Radius of
Ball Nose

R

RO.05

R0.075

RO.1

RO.15

Effective
Length

24
0.2
0.3
0.5
0.3
0.5
1
0.3
0.5

Length
of Cut

[

0.08

0.12

0.16

0.32

Neck
Diameter

@d,

0.095

0.135

0.19

0.39

Shank Taper
Angle

Bta

11°

11°

11°

11°

11°

Overall
Length
L
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
50
45
45
50
45
45
50
45
45
45
45

Shank
Diameter

ad

B T S ) e e e B o ) B B e S o ) N R T T S O e B S e S B et B e S N T S S A S B - SO S R R o

Series

CWLB
CWLB
CwLB
CWLB
CwLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB

30°

0.23
0.34
0.55
0.37
0.58
1.10
0.43
0.63
0.89
1.16
1.67
2.19
3.24
0.63
0.89
1.15
1.66
219
2.71
3.23
4.28
5.33
0.63
0.89
1.15
1.15
1.66
2.18
2.18
2.71
3.23
3.23
3.76
4.28
5.33
6.37

Effective Length by

.
0.25
0.36
0.58
0.39
0.61
1.16
0.45
0.66
0.94
1.21
1.75
2.30
3.39
0.66
0.93
1.21
174
2.29
2.84
3.39
4.49
5.59
0.66
0.93
1.20
1.20
174
2.29
2.29
2.83
3.38
3.38
3.93
4.48
5.58
6.68

Inclined Angles
1°30°
0.27
0.38
0.61
0.41
0.64
1.22
0.47
0.69
0.98
1.27
1.83
2.41
3.57
0.69
0.97
1.26
1.83
2.40
2.98
3.56
4.72
5.87
0.68
0.97
1.26
1.26
1.82
2.40
2.40
2.97
3.55
3.55
413
4.71
5.86
7.02

Unit (mm)

2 3

0.28 0.32
0.40 0.46
0.65 0.73
0.43 0.48
0.67 0.76
1.28 1.44
0.49 0.5
0.73 0.81
1.03 1.16
1.34 1.50
1.93 217
2.54 285
376 4.22
0.72 0.80
1.02 1.14
1.33 1.48
1.92 215
253 283
3.14 352
375 4.20
497 557
6.19 6.94
0.71 0.78
1.01 1.12
1.32 1.46
1.32 1.46
1.91 2.13
252 281
252 281
3.13 3.50
374 4.8
374 4.8
435 4.87
496 555
6.18 6.92
740 829



UTWCOAT 2 Flute Long Neck Ball End Mills

Model
Number

CWLB 2005-010
CWLB 2005-015
CWLB 2005-020
CWLB 2005-020-6
CWLB 2005-025
CWLB 2005-030
CWLB 2005-030-6
CWLB 2005-040
CWLB 2005-040-6
CWLB 2005-050
CWLB 2005-060
CWLB 2005-080
CWLB 2005-100
CWLB 2006-010
CWLB 2006-015
CWLB 2006-020
CWLB 2006-020-6
CWLB 2006-025
CWLB 2006-030
CWLB 2006-030-6
CWLB 2006-035
CWLB 2006-040
CWLB 2006-040-6
CWLB 2006-050
CWLB 2006-060
CWLB 2006-060-6
CWLB 2006-080
CWLB 2006-100
CWLB 2008-020
CWLB 2008-020-6
CWLB 2008-030
CWLB 2008-030-6
CWLB 2008-040
CWLB 2008-040-6
CWLB 2008-050
CWLB 2008-060
CWLB 2008-080
CWLB 2008-100
CWLB 2008-120

Radius of
Ball Nose

R

RO.25

RO.3

RO.4

Effective Length
Length of Cut

_

_

—_ .

2, )
1

1.5

2

2

25

3

3 0.4
4

4

5

6

8

0

1

1.5

(S}

(6]

0.48

0.64

Neck
Diameter

@d,

0.49

0.59

0.79

Shank Taper
Angle

Bta

11°

11°

11°

Overall
Length

L
45
45
45
50
45
45
50
45
50
45
45
45
50
45
45
45
50
45
45
50
45
45
50
45
45
50
45
50
45
50
45
50
45
50
45
45
45
50
50

Shank
Diameter

ad

A A A MO DO DO DN DB P> ODD PO DO P>DP>PDOOP>PDP>DPEEPAEDPEAEDP>POOPD OO P>

Series

CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CwLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB

30°
1.15
1.66
2.18
2.18
2.71
3.23
3.23
4.28
4.28
5.32
6.37
8.46
10.56
1.15
1.66
2.18
2.18
2.70
3.23
3.23
3.75
4.27
4.27
5.32
6.37
6.37
8.46
10.56
2.18
2.18
3.22
3.22
4.27
4.27
5.32
6.36
8.46
10.55
12.65

Effective Length by
Inclined Angles

.
1.20
173
2.28
2.28
2.83
3.38
3.38
4.48
4.48
5.58
6.68
8.87

11.07
1.19
1.73
2.28
2.28
2.82
3.37
3.37
3.92
4.47
4.47
5.57
6.67
6.67
8.87

11.06
2.27
2.27
3.36
3.36
4.46
4.46
5.56
6.66
8.86

11.06

13.25

1°30°
1.25
1.81
2.39
2.39
2.97
3.54
3.54
4.70
4.70
5.86
7.01
9.32
11.63
1.24
1.80
2.38
2.38
2.96
3.54
3.54
4.12
4.69
4.69
5.85
7.00
7.00
9.32
11.63
2.37
2.37
3.52
3.52
4.68
4.68
5.83
6.99
9.30
11.61
13.92

5
1.31
1.90
2,51
2.51
3.12
3.73
373
4.95
4.95
6.17
7.39
9.82

12.26
1.30
1.89
2.50
2.50
3.11
3.72
3.72
433
4.94
4.94
6.16
7.38
7.38
9.81

12.25
2.48
2.48
3.70
3.70
4.92
4.92
6.13
7.35
9.79

12.23

14.67

1.45
2.11
2.80
2.80
3.48
4.17
4.17
5.54
5.54
6.90
8.27
11.01
13.75
1.43
2.09
2.78
2.78
3.46
4.15
4.15
4.83
5.52
5.52
6.89
8.26
8.26
10.99
13.73
2.74
2.74
4.11
4.11
5.48
5.48
6.85
8.22
10.96
13.70
16.43



UTWCOAT 2 Flute Long Neck Ball End Mills

Model
Number

CWLB 2010-020
CWLB 2010-025
CWLB 2010-030
CWLB 2010-030-6
CWLB 2010-040
CWLB 2010-040-6
CWLB 2010-050
CWLB 2010-060
CWLB 2010-060-6
CWLB 2010-070
CWLB 2010-080
CWLB 2010-080-6
CWLB 2010-090
CWLB 2010-100
CWLB 2010-100-6
CWLB 2010-120
CWLB 2010-120-6
CWLB 2010-140
CWLB 2010-160
CWLB 2010-180
CWLB 2010-200
CWLB 2012-030
CWLB 2012-040
CWLB 2012-060
CWLB 2012-080
CWLB 2012-100
CWLB 2012-120
CWLB 2012-160
CWLB 2015-030
CWLB 2015-040
CWLB 2015-060
CWLB 2015-060-6
CWLB 2015-080
CWLB 2015-080-6
CWLB 2015-100
CWLB 2015-100-6
CWLB 2015-120
CWLB 2015-140
CWLB 2015-160
CWLB 2015-180
CWLB 2015-200
CWLB 2015-250

Radius of
Ball Nose

R

RO.5

RO.6

Effective
Length

24

ul

® ©® N oo AN W W NN

10
12
12
14
16
18
20

10
12
16

@@ o o O N

10
10
12
14
16
18
20
25

Length
of Cut

[

0.8

0.96

1.2

Neck
Diameter

@d,

0.98

1.19

1.47

Shank Taper
Angle

Bta

11°

11°

11°

Overall
Length
L
45
45
45
50
45
50
45
45
50
45
45
50
45
45
50
45
50
50
50
55
55
45
45
45
45
45
45
50
45
45
45
50
45
50
45
50
45
50
50
55
55
65

Shank
Diameter

ad

A A DA MO MO DO MDD DDA DDA DO DDA

Series

CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB
CWLB

30°
2.18
2.71
3.23
3.23
4.28
4.28
5.32
6.37
6.37
7.42
8.47
8.47
9.51
10.56
10.56
12.65
12.65
14.75
16.84
18.94
21.03
3.13
4.17
6.27
8.36
10.45
12.55
16.74
3.17
4.22
6.31
6.31
8.41
8.41
10.50
10.50
12.60
14.69
16.78
18.88
20.97
26.21

Effective Length by
Inclined Angles

1
2.27
2.82
3.37
3.37
4.47
4.47
5.57
6.66
6.66
7.76
8.86
8.86
9.96

11.06

11.06

13.26

13.26

15.45

17.65

19.85

22.05
3.25
4.35
6.55
8.75

10.94

13.14

17.54
3.30
4.39
6.59
6.59
8.79
8.79

10.99

10.99

13.18

15.38

17.58

19.78

21.97

27.47

1°30°
2.37
2.94
3.52
3.52
4.68
4.68
5.83
6.99
6.99
8.14
9.30
9.30
10.46
11.61
11.61
13.92
13.92
16.23
18.55
20.86
23.17
3.39
4.55
6.86
9.17
11.48
13.80
18.42
3.43
4.59
6.90
6.90
9.21
9.21
11.52
11.52
13.83
16.14
18.46
20.77
23.08
28.86

2
2.47
3.08
3.69
3.69
4.91
4.91
6.13
7.35
7.35
8.57
9.79
9.79

11.00

12.22

12.22

14.66

14.66

17.10

19.54

21.98

24.41
3.55
4.77
7.21
9.65

12.09

14.52

19.40
3.58
4.80
7.24
7.24
9.68
9.68

12.12

1212

14.55

16.99

19.43

21.87

24.31

30.40

3
2.72
3.41
4.09
4.09
5.46
5.46
6.83
8.20
8.20
9.57
10.94
10.94
12.31
13.68
13.68
16.42
16.42
19.15
21.89
24.63
27.37

3.93

5.30

8.03
10.77
13.51
16.25
21.73

3.94

5.31

8.05

8.05
10.79
10.79
13.53
13.53
16.26
19.00
21.74
24.48

No Interference

No Interference



UTWCOAT 2 Flute Long Neck Ball End Mills

Number alNese | longth | ofcut | Diameter | Angle | lengh | Diameter | S " reined Arges”
R 2, 2 2d, Bta L od 20 1 |13 | 2 3
CWLB 2016-040 4 45 4 CWLB 419 436 455 476 5.26
CWLB 2016-080 8 45 4 CwLB 838 876 9.17 964 10.74
CWLB 2016-120 RO.8 12 1.28 | 1.58 11° 45 4 CWLB | 12,57 13.15 13.80 14.51  16.21
CWLB 2016-160 16 50 4 CWLB 16.75 17.54 1842 19.39 21.69
CWLB 2016-200 20 55 4 CWLB  20.94 21.94 23.04 24.26 |Nolereence
CWLB 2018-060 6 45 4 CWLB 6.28 655 6.85 7.18 7.96
CWLB 2018-080 RO.9 8 1.44 1.78 11° 45 4 CWLB 837 875 9.16  9.61 10.70
CWLB 2018-120 12 45 4 CWLB 1256 13.14 13.78 1449 16.18
CWLB 2020-030 3 45 4 CWLB 3.13 324 336 349 381
CWLB 2020-040 4 45 4 CWLB 418 434 452 471 5.18
CWLB 2020-040-6 4 50 6 CWLB 418 434 452 471 5.18
CWLB 2020-060 6 45 4 CWLB 6.27 654 6.83 7.15 7.92
CWLB 2020-060-6 6 50 6 CWLB 6.27 654 683 715 7.92
CWLB 2020-080 8 45 4 CwLB 837 873 9.14 959 10.66
CWLB 2020-080-6 8 50 6 CWLB 837 873 9.14 959 10.66
CWLB 2020-100 10 45 4 CWLB 10.46 1093 11.45 12.03 13.40
CWLB 2020-100-6 10 50 6 CwLB 1046 10.93 11.45 1203 13.40
CWLB 2020-120 12 45 4 CWLB 1255 13.13 13.76 14.47 16.14
CWLB 2020-120-6 R1 12 1.6 1.98 11° 50 6 CWLB 1255 13.13 13.76 14.47 16.14
CWLB 2020-140 14 50 4 CWLB 1465 1532 16.07 16.90 18.87
CWLB 2020-160 16 50 4 CWLB  16.74 17.52 18.38 19.34 | Nolterference
CWLB 2020-160-6 16 60 6 CWLB 16.74 17.52 1838 19.34 21.61
CWLB 2020-180 18 55 4 CWLB | 18.84 19.72 20.70 21.78 Nolnterference
CWLB 2020-200 20 55 4 CWLB  20.93 21.92 23.01 24.22 | Noltererence
CWLB 2020-200-6 20 70 6 CWLB | 20.93 21.92 23.01 24.22 27.09
CWLB 2020-250 25 65 4 CWLB | 26.17 | 27.41 | 28.79 Noterference| Nolntererence
CWLB 2020-300 30 70 4 CWLB | 31.40 32.90 34.56 Nolnterference| Nolnterference
CWLB 2020-350 35 80 4 CWLB | 36.64 38.40 Nolntererence Nonterference | Nolntererence
CWLB 2020-400 40 80 4 CWLB | 41.87  43.89 |Nolterieence No nterference | No nterirence
CWLB 2025-060 6 45 4 CWLB 6.34 660 6.88 719 794
CWLB 2025-100 10 45 4 CwLB  10.53 10.99 11.50 12.07 | 13.41
CWLB 2025-150 RI25 s 2 245 " 50 4  CWLB 1576 16.48 17.28 18.16 ioneteene
CWLB 2025-200 20 55 4 CWLB | 21.00 21.98 23.06 Notererence| Noltererence
CWLB 2030-060-3 6 - 60 3 CWLB | Nonterference | No Intererence | No Intererence | No Iterference | No Interference
CWLB 2030-060-4 6 60 4 CWLB 632 656 683 713 7.84
CWLB 2030-060 6 60 6 CWLB 6.32 656 6.83 713 7.84
CWLB 2030-080 8 60 6 CWLB 842 876 9.14 957 10.58
CWLB 2030-100 10 60 6 CWLB 10.51 1096 11.45 12.00 13.31
CWLB 2030-120 12 60 6 CWLB 1260 13.16 13.77 14.44 16.05
CWLB 2030-140 R1.5 14 2.4 2.95 11° 60 6 CWLB 14.70 15.35 16.08 16.88 18.79
CWLB 2030-160 16 60 6 CWLB  16.79 17.55 1839 19.32 21.53
CWLB 2030-200 20 70 6 CWLB  20.98 21.94 23.01 24.19 27.01
CWLB 2030-250 25 70 6 CWLB | 26.21 27.44 28.79 30.29 Nolnterference
CWLB 2030-300 30 70 6 CWLB  31.45 3293 34.57 36.38 lolteieence
CWLB 2030-350 35 80 6 CWLB  36.68 38.42 40.35 42.48 |Noereence
CWLB 2030-400 40 80 6 CWLB | 41.92 43.92 46.12 Nolnterference | No nterference



UTWCOAT 2 Flute Long Neck Ball End Mills

Model Radius of | Effective Length Neck Shank Taper Overall Shank Effective Length by
Number Ball Nose | Length of Cut | Diameter Angle Length | Diameter S Inclined Angles
R 2, [} ad, Bta L ad 30 o130 | o 3

CWLB 2040-080-4 8 - 70 4 CWLB | No htererence | No Itererence | No ntererence | No Iterfrence | No Inteference
CWLB 2040-080 8 70 6 CwLB 8.39 8.71 9.06 9.46 10.39
CWLB 2040-100 10 70 6 CWLB | 10.48 1091 1137 11.89 13.13
CWLB 2040-120 12 70 6 CwLB 1258 13.10 13.69 14.33 15.87
CWLB 2040-140 14 70 6 CWLB  14.67 15.30 16.00 16.77 | 18.61

CWLB 2040-160 16 70 6 CWLB | 16.77 17.50 18.31 19.21 Nolnterference
CWLB 2040-200 k2 20 32|39 " 70 6 CWLB | 20.95 21.89 22.93 24.08 lofeieen:
CWLB 2040-250 25 70 6 CWLB  26.19 27.39 28.71 30.18 Noltereence
CWLB 2040-300 30 70 6 CWLB | 31.42 32.88 34.49 Nolnterference| Nolnterference
CWLB 2040-350 25 80 6 CWLB | 36.66 38.37 | 40.27 Noltererence| Nolntererence
CWLB 2040-400 40 90 6 CWLB | 41.89  43.87 |Nolnterierence | No hnterference | Nolnerirence
CWLB 2040-450 45 90 6 CWLB | 47.13  49.36 Nolnterference  Nonterference | No nterference
CWLB 2050-100 10 70 6 CWLB  10.46 10.86 11.30 11.79 Nolereence
CWLB 2050-150 15 70 6 CWLB | 15.69  16.35 | 17.08 Noftererence| Nolterierence
CWLB 2050-200 R2.5 20 4 4.95 11° 70 6 CWLB | 20.93 | 21.84 |Nolterference | No terference | Nolntererence
CWLB 2050-250 25 70 6 CWLB | 26.17 | 27.34 |Nolnterirence | Nontererence | Nolterierence
CWLB 2050-300 30 80 6 CWLB | 31.40 |Nolnterference  No!terfrence | No lterference | No nterfrence
CWLB 2060-100 10 80 6 CWLB | Nontererence | No tererence | No ltererence | No lterference | No Inerfrence
CWLB 2060-150 15 80 6 CWLB | Nonterference | No Interference | No Interference | No Iterfrence | No Iterference
CWLB 2060-200 20 80 6 CWLB | Nontererence | No erference | Nolnterfrence | No Intefeence | Nolnterfrence
CWLB 2060-250 25 80 6 CWLB | No ntererence |No ltererence | No Iterference | No Iterference | No Iterference
CWLB 2060-300 30 80 6 CWLB | Nolntererence |No tererence | No tererence | No lterference | NoIterfrence
CWLB 2060-350 k3 35 48 >9° ) 80 6 CWLB | No nterference | No Interfrence | No Inerference | No Iterfrence | No Iterference
CWLB 2060-400 40 90 6 CWLB | Nonterference | No Intererence | No Intererence | No Iterference | No Interference
CWLB 2060-450 45 100 6 CWLB | No ntererence |No Itererence | No Iterference | No Iterference | No Inerference
CWLB 2060-500 50 120 6 CWLB | Nontererence |No ntererence | No'ntererence | No lterference | NoIterference
CWLB 2060-600 60 120 6 CWLB | No itererence | No Intererence | No ntererence | No Iterfrence | No Inteference



CWLB Milling Conditions

CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS
WORK MATERIAL COPPER / ALUMINUM ALLOYS S45C / S50C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)
ap Qe ap Qe ap Qe ap Qe

Model Radius of |Effective| Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial
Number Ball Nose| Length | Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (Mmin") (@m/min) (mm) | (mm) | Min")  @/min) (Mmm)  (mm)  min")  (@m/min) (mm) | mm) | Mmin")  @m/min) (mm)  (mm)
2001-002 0.2 | 54,000 85 0.004 0.004 | 54,000 85 0.004  0.004 | 48,000 55 | 0.002  0.002 48,000 55 | 0.002 0.002
2001-003 RO.05 | 0.3 54,000 85 0.004 0.004 54,000 85 0.004 0.004 48,000 55 | 0.002 0.002 48,000 55 0.002 0.002
2001-005 0.5 | 54,000 75 1 0.004 | 0.004 54,000 75 1 0.004 | 0.004 48,000 35 | 0.002 | 0.002 48,000 35 | 0.002| 0.002
20015-003 0.3 54,000 160 ' 0.007 0.009 54,000 160 0.007 0.009 48,000 90 | 0.004 0.004 48,000 90 0.004 0.004
20015-005 R0.075 0.5 | 54,000 140 ' 0.007 | 0.009 | 54,000 140 ' 0.007  0.009 | 48,000 60 | 0.004  0.004 | 48,000 60 | 0.004 0.004
20015-010 1 54,000 100 ' 0.003  0.005 54,000 100 0.003 0.005 48,000 60 | 0.001 0.002 48,000 60 0.001 0.002
2002-003 0.3 1 60,000 350 | 0.008 | 0.024 60,000 350  0.008 0.016 60,000 300 | 0.008 0.024 60,000 300 @ 0.006 0.018
2002-005 0.5 60,000 350 0.008 0.024 60,000 350 0.008 0.016 60,000 300 @ 0.008 0.024 60,000 300 0.006 0.018
2002-0075 0.75 60,000 300 | 0.007 | 0.021 60,000 320 0.007 0.015 60,000 300 | 0.007 0.021 60,000 270 @ 0.005 0.015
2002-010 RO.1 1 60,000 250 0.006 0.018 60,000 250 0.005 0.015 60,000 250 @ 0.006 0.018 60,000 220 0.005 0.015
2002-015 1.5 48,000 200 | 0.005| 0.015 48,000 180  0.004 0.012 60,000 200 0.005 0.015 48,000 170 | 0.004 0.012
2002-020 2 48,000 150 0.003 0.009 48,000 150 0.003 0.009 60,000 150 0.003 0.009 48,000 120 0.003 0.007
2002-030 3 33,000 50 0.002  0.003 33,000 50 0.002  0.003 | 33,000 50 | 0.002 0.003 33,000 50 | 0.002 0.002
2003-005 0.5 43,000 500 0.012 0.036 43,000 500 0.012 0.024 54,000 450 0.012 0.036 43,000 450 0.008 0.024
2003-0075 0.75/43,000 500  0.012 0.036 43,000 500 0.012 0.024 54,000 450 0.012 0.036 43,000 450 | 0.008 0.024
2003-010 1 43,000 450 0.01 | 0.03 43,000 450 0.008 0.024 54,000 400 | 0.01 0.03 43,000 400 0.007 0.021
2003-015 1.5 43,000/ 400 0.008 0.024 43,000 400 0.007 0.021 54,000 400 @ 0.008 0.024 43,000 400 0.006 0.018
2003-020 RO.15 2 40,000 300 0.006 0.018 40,000 300 0.006 0.018 50,000 300 0.007 0.021 40,000 300 0.005 0.015
2003-025 2.5 40,000 250 | 0.005 0.015 40,000 250 0.005 0.015 46,000 250 @ 0.005 0.015 40,000 250 @ 0.004 0.012
2003-030 3 38,000 200 0.004 0.012 38,000 200 0.004 0.012 42,000 200 0.004 0.012 38,000 200 0.004 0.008
2003-040 4 35,000 100  0.003  0.009 | 35,000 100  0.003 0.009 35,000 100 0.003 0.009 32,000 100 | 0.003 0.005
2003-050 5 26,000 60 0.003 0.004 26,000 60 0.003 0.004 26,000 60 | 0.003 0.004 26,000 60 0.003 0.003
2004-005 0.5 | 35,000 1,200 0.03 H 0.09 35000 1,200 0.02 | 0.04 50,000 650 ' 0.025 0.075 35,000 650 | 0.015 0.045
2004-0075 0.75 35,000 1,200 0.03  0.09 35,000 1,200 0.02 0.04 50,000 650 0.025 0.075 35,000 650 0.015 0.045
2004-010 1 35,000 | 1,200  0.03 | 0.09 35,000 1,200 0.02 H 0.04 50,000 650 0.025 0.075 35,000 650 | 0.015| 0.045
2004-015 1.5 35000 900 0.02 0.06 35000 900 0.016 0.033 50,000 550 0.02 0.06 35000 500 0.012 0.036

2004-020 2 35,000 600 0.015 0.045 35,000 600 0.011 0.033 50,000 500 | 0.015 0.045 35,000/ 400 | 0.01 | 0.03
2004-025 RO.2 2.5 35,000 450 0.012 0.036 35,000 450 0.01 0.03 46,000 450 0.012 0.036 35,000 360 0.01 0.025
2004-030 3 35,000 400  0.01 0.03 35000 400 0.008 0.024 42,000 400 | 0.01 0.03 35,000 330 @ 0.007 0.021
2004-035 3.5 35,000 350 0.007 0.02 35000 350 0.006 0.018 38,000 350 @ 0.007 0.021 35,000 300 0.007 0.018
2004-040 4 35,000 300 0.005 0.015 35,000 300 0.005 0.015 35000 300 0.005 0.015 35,000 250 | 0.005 0.015
2004-050 5 30,000 160 0.003 0.01 30,000 160 0.003 0.01 30,000 160 0.003 0.01 30,000 150 0.003 0.008
2004-060 6 23,000 90 0.003  0.005 | 23,000 90 0.003  0.005 | 23,000 90 | 0.003  0.005 | 23,000 80 | 0.003 0.004

2005-010 1 34,000 1,300 0.035 0.105 34,000 1,300 0.03 0.06 45,000 900 0.03 0.09 32,000 900 0.02 0.06
2005-015 1.5 34,000 1,000 0.03 | 0.09 34,000 1,000 0.025 0.05 45,000 800 @ 0.025 0.075 32,000 800 0.018 0.054
2005-020 2 34,000 800 0.025 0.075 34,000 800 0.023 0.046 45,000 700  0.022 0.066 32,000 700 0.016 0.048
2005-025 2.5 /34,000 700 0.02 | 0.06 34,000 700 0.015 0.045 45,000 600 0.018 0.054 32,000 600 | 0.015 0.045
2005-030 RO.25 3 32,000 550 0.016 0.048 32,000 550 0.012 0.036 41,000 550 0.014 0.042 31,000 500 0.012 0.036

2005-040 4 31,000 450 0.012 0.036 31,000 450 | 0.01 0.03 35,000 450 | 0.01 0.03 30,000 390 | 0.01 0.03
2005-050 5 29,000 340 0.007 0.021 29,000 340 0.007 0.021 29,000 340 0.006 0.018 29,000 300 0.006 0.018
2005-060 6 24,000 220  0.006 0.018 24,000 220 0.006 0.018 24,000 220 @ 0.005 0.015 24,000 200 @ 0.005 0.015
2005-080 8 19,000 130  0.004 0.012 19,000 130 0.004 0.012 19,000 130 0.003 0.009 19,000 110 0.003 0.009
2005-100 10 17,000 100  0.003 | 0.009 17,000 100  0.003 | 0.009 17,000 100 @ 0.002 0.006 17,000 80 | 0.002 | 0.006



CWLB Milling Conditions

CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS
WORK MATERIAL COPPER / ALUMINUM ALLOYS S45C / S50C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)
ap Qe ap Qe ap Qe ap Qe
Model Radius of |Effective| Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial
Number Ball Nose| Length | Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (Mmin") (@m/min) (mm) | (mm) | Min")  @/min) (Mmm)  (mm)  min")  (@m/min) (mm) | mm) | Mmin")  @m/min) (mm)  (mm)
2006-010 1 33,000 1,500  0.05 | 0.15 33,000 1,500 0.04 @ 0.08 40,000 1,300 0.045| 0.09 | 30,000 1,300 0.04 | 0.06
2006-015 1.5 33,000 1,500 0.05 0.15 33,000 1,500 0.04 0.08 40,000 1,300 0.045 0.09 30,000 1,300 0.04 0.06
2006-020 2 33,000 1,400 | 0.045 0.135 33,000 1,400 0.036 0.072 40,000 1,200 0.045 0.09 | 30,000 1,200 0.036 0.054
2006-025 2.5 33,000 1,100 0.04 0.12 33,000 1,200 0.033 0.066 40,000 1,000 0.04 0.08 30,000 1,100 0.033 0.053
2006-030 3 33,000 900  0.035| 0.105 33,000 900 0.025 0.066 40,000 800 0.03 @ 0.075 30,000 900 0.026 0.052
2006-035 RO.3 3.5 32,000 900 0.03 0.09 32,000 800 0.022 0.066 38,000 650 0.025| 0.075 28,000 720 0.02 0.06
2006-040 4 31,000 700  0.027  0.081 31,000 700 0.02  0.06 35000 560 0.022 0.066 28,000 600 0.018 0.054
2006-050 5 29,000 440 0.018 0.054 29,000 440 0.015 0.045 29,000 440 0.015 0.045 26,000 440 0.012 0.036
2006-060 6 24,000 380 0.012 0.036 24,000 380 0.012 0.036 24,000/ 380 0.01 0.03 24,000 380 0.008 0.024
2006-080 8 18,000 240 0.008 0.024 18,000 240 0.008 0.024 18,000 240 0.006 0.018 18,000 240 0.005 0.015
2006-100 10 15,000 160 | 0.006  0.018 15,000 160 | 0.006  0.018 15,000 160 | 0.004  0.012 15,000 160 | 0.003 | 0.01
2008-020 2 30,000 2,200 0.1 0.3 30,000 1,800 0.06 0.12 35,000 1,800 0.07 @ 0.14 25,000 1,700 0.07 0.1
2008-030 3 30,000 1,700 0.08 | 0.24 30,000 1,600 0.05 @ 0.1 35,000 1,600 0.06 | 0.12 25,000 1,500 0.06 | 0.09
2008-040 4 30,000 1,400 0.07 @ 0.21 30,000 1,300 0.04 0.1 35,000 1,300 0.05 @ 0.12 25,000 1,200 0.045 0.09
2008-050 5 30,000 1,100 0.06 | 0.18 30,000 1,100 0.035 0.1 30,000 1,100 | 0.04 | 0.12 25,000 1,000 0.04 | 0.08
2008-060 RO4 6 27,000 900 0.04 0.12 27,000 900 0.025 0.075 27,000 800 0.03  0.09 23,000 800 0.023 0.069
2008-080 8 19,000 450 0.02 0.06 19,000 450 0.02 0.06 19,000 450 0.015| 0.045 19,000 450 0.01 0.03
2008-100 10 15,000 350 0.012 0.036 15,000 350 0.012 0.036 15,000 300  0.01 0.03 15,000 300 0.007 0.021
2008-120 12 14,000 300  0.01 0.03 14,000/ 300 0.01 0.03 14,000 240 0.006 0.018 14,000 240 0.006 0.018
2010-020 2 30,000 2,000 0.12  0.36 30,000 1,600 0.08 0.16 30,000 1,600 0.09 | 0.18 22,000 1,600 0.09 0.13
2010-025 2.5 30,000 2,000 0.12  0.36 30,000 1,600 0.08 @ 0.16 30,000 1,600 0.09 | 0.18 |22,000 1,600 0.09 | 0.13
2010-030 3 30,000 1,800  0.11 0.33 24,000 1,600 0.07 0.14 30,000 1,500 0.08 | 0.16 21,500 1,400 0.08 0.12
2010-040 4 30,000 1,700 | 0.09 | 0.27 | 24,000 1,500 0.065| 0.13 | 30,000 1,300 0.075 0.15 | 21,500 1,300  0.075 0.1
2010-050 5 30,000 1,600 0.08 @ 0.24 24,000 1,400 0.06 0.12 30,000 1,200 0.07 | 0.14 21,500 1,200 0.06 0.09
2010-060 6 30,000 1,400  0.06 | 0.18 18,000 1,200 0.04  0.12 30,000 1,700 0.06 @ 0.12 21,500 1,100 0.05 | 0.1
2010-070 7 27,000 1,200 0.05 0.15 17,000 1,000 0.03 0.09 24,000 800 0.04 0.12 20,000 900 0.03 0.09
2010-080 RO.5 8 24,000 1,000  0.04 | 0.12 16,500 900 0.027 0.081 18,500 620 0.035 0.1 18,500 580 0.025 0.1
2010-090 9 22,000 720 0.035 0.11 15500 700 0.02 0.08 16,500 550 0.025 0.1 16,500 500 0.02 0.08
2010-100 10 20,000 650 0.03 H 0.09 15,000 500 0.018 0.072 14,800 490 0.02 | 0.08 14,800 430 0.015 0.06
2010-120 12 18,000 600 0.02 0.08 15000 500 0.016 0.064 13,400 380 0.01 0.05 13,400 380 0.008 0.04
2010-140 14 16,000 530 0.015 0.06 14,000 460 0.015 0.06 | 12,000 350 0.008| 0.04 | 12,000 350 0.006 0.03
2010-160 16 14,000 460 0.014 0.056 14,000 460 0.014 0.056 10,500 250 0.005 0.025 10,500 250 0.005 0.025
2010-180 18 13,500 440 0.012 0.06 13,500/ 440 0.012 0.06 9,500 200  0.004  0.02 9,500 200  0.004  0.02
2010-200 20 13,000 430 0.008 0.04 13,000 430 0.008 0.04 9,000 150 | 0.003  0.015 9,000 150 0.003 0.015
2012-030 3 30,000 2,000 0.13  0.39 30,000 1,600 0.09 0.18 30,000 1,600 0.1 0.2 18,000 1,600 0.1 0.15
2012-040 4 30,000 1,800 0.12  0.36 20,000 1,500 0.08 0.16 30,000 1,400 0.09 @ 0.18 18,000 1,400 0.09 0.13
2012-060 6 30,000 1,600 0.09 @ 0.27 20,000 1,200 0.07 | 0.14 30,000 1,700 0.08 | 0.16 | 18,000 1,100 | 0.08 | 0.12
2012-080 RO0.6 8 25,000 1,200 0.06 0.18 15000 900 0.05 0.12 20,000 800 0.06 0.15 16,500 750 0.05 @ 0.11
2012-100 10 20,000 900 0.05  0.15 13,500 650 0.035 0.11 16,000 640 0.045 0.12 | 15500 550 | 0.03 | 0.09
2012-120 12 16,500 600 0.035 0.12 12,500 480 0.025 0.1 12,000 440 0.03 0.12 125500 430 0.018 0.072

2012-160 16 13,000 470 0.018 0.072 11,500 440 0.018 0.072 10,000 350 0.01 0.05 10,000 350 0.01  0.05



CWLB Milling Conditions

CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS
WORK MATERIAL COPPER / ALUMINUM ALLOYS S45C / S50C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)
ap Qe ap Qe ap Qe ap Qe
Model Radius of Effective| Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number  Ball Nose| Length | Speed Rate | Depth | Depth | Speed Rate | Depth = Depth | Speed Rate | Depth | Depth | Speed Rate | Depth | Depth
(mm) (mm) (Min")  @m/min) (Mmm)  (mm)  min")  @m/min) (mm) | (mm) | min")  @m/min (mm) | (mm) | (minY)  @m/min)  (mm)  (mm)
2015-030 3 30,000 2,000 0.15 | 0.45 30,000 1,600 0.12 | 0.24 30,000 1,700 | 0.12 | 0.24 18,000 1,500  0.12 @ 0.18
2015-040 4 30,000 1,800 0.14 0.42 30,000 1,500 0.11 @ 0.22 30,000 1,600 0.11 0.22 18,000 1,400 0.11 0.17
2015-060 6 30,000 1,800 0.12 | 0.36 | 23,000 1,300 | 0.1 0.2 30,000 1,400 | 0.1 0.2 15,000 1,200 | 0.1 0.16
2015-080 8 30,000 1,600  0.11 0.33 18,000 1,100 0.08 0.16 30,000 1,200 0.08 0.2 14,000 1,000 0.08 0.16
2015-100 10 23,000 1,200 0.09 @ 0.27 15000 850 0.06 @ 0.15 23,500 900 0.06 @ 0.18 14,000 700 0.05 @ 0.15
2015-120 RO.75 12 16,000 900 0.07 0.21 13,000 600 0.05 0.15 13,000 650 0.05 @ 0.15 13,000 550 0.03 0.12
2015-140 14 14500 700 0.05 @ 0.19 10,500 550 0.04 | 0.12 10,500 500 0.04 ' 0.12 10,500 470 0.025 0.1
2015-160 16 13,000 650 0.04 0.16 10,000 550 0.03 0.12 8850 400 0.03  0.12 8850 390 0.02 0.08
2015-180 18 12,000 580 0.03  0.15 10,000 510 0.025 0.1 8,500 350 0.018 0.09 | 8,500 360 0.014 0.07
2015-200 20 10,500 530 0.02 0.1 9,200 470 0.02 0.1 8,000 320 0.12 @ 0.06 8,000 320 0.012 0.06
2015-250 25 9,000 440 0.014 0.07 8,750 440 0.014 0.07 | 7,250 250 0.008 0.04 | 7,250 250 | 0.006 0.03
2016-040 4 30,000 2,000 0.16 @ 0.48 30,000 1,600 0.12 0.24 30,000 1,800 0.12 @ 0.36 18,000 1,400 0.1 0.2
2016-080 8 30,000 1,700 0.15 | 0.45 15,000 1,100 0.1 0.2 30,000 1,500 0.12 & 0.24 13,500 1,000 0.08 @0.24
2016-120 R0.8 12 23,000 1,200 0.1 0.3 11,000 700 0.06 0.18 18,000 1,000 0.06 0.18 12500 650 0.04 0.16
2016-160 16 15000 800 0.05 0.2 10,000 530 0.034 0.13 10,000 530 0.035 0.14 9,000 420 0.02 0.1
2016-200 20 11,000 580 0.034 0.17 9,400 490 0.025 0.12 8500 400 0.018 0.09 7800 380 0.014 0.07
2018-060 6 30,000 1,800 0.18 | 0.52 24,000 1,500 0.15  0.29 30,000 1,700 0.16 & 0.4 14,000 1,200 0.13 @ 0.27
2018-080 RO.9 8 30,000 1,800 0.17 @ 05 18,000 1,200 0.13 0.26 30,000 1,700 0.16 @ 0.32 12,000 1,000 O0.11 0.26
2018-120 12 24,000 1,450 0.12  0.36 13,000 1,000 0.08 ' 0.2 18,000 1,100 0.09 | 0.23 12,000 750 0.07 @ 0.21
2020-030 3 30,000 2,000 0.2 0.6 30,000 2,000 0.21 @ 0.42 30,000 2,000 0.2 06 16,000 1,300 0.17 0.5
2020-040 4 30,000 2,000 0.2 0.6 30,000 2,000 0.21 | 0.42 30,000 2,000 0.2 06 16,000 1,300 0.17 @ 0.5
2020-060 6 30,000 2,000 0.2 0.6 30,000 2,000 0.21 0.42 30,000 2,000 0.2 0.6 14,000 1,100 0.15 0.4
2020-080 8 30,000 2,000 0.2 0.6 30,000 2,000 0.18 | 0.36 30,000 2,000 0.16 | 0.56 12,000 950 0.12 | 0.4
2020-100 10 30,000 2,000 0.2 0.6 30,000 2,000 0.177 0.36 30,000 2,000 0.13 @ 0.45 10800 850 0.1 0.4
2020-120 12 30,000 2,000 0.18 @ 0.54 30,000 2,000 0.12 @ 0.36 30,000 2,000 0.1 0.35 10,800 850  0.08 @ 0.32
2020-140 14 22,000 1,450 0.15 0.5 22,000 1,450 0.11 0.33 20,000 1,300 0.08 0.24 10,800 850 0.06 0.24
2020-160 . 16 | 15,000 1,000 0.1 0.4 15,000 1,000 0.07 & 0.28 10800 700 0.06 @ 0.18 10,800 600 0.03 @ 0.15
2020-180 18 13,500 900 0.08 0.32 135500 900 0.06 0.24 9,700 600 0.05 0.15 9,700 520 0.025 0.12
2020-200 20 12,000 800 0.07 0.28 12,000 800 0.05 0.2 8650 500 0.04 | 0.16 @ 8650 450 0.02 @ 0.1
2020-250 25 9,000 600 0.04 0.2 9,000 600 0.035 0.17 7,800 440 0.025 0.1 7,800 440 0.016 0.08
2020-300 30 7,000 470 0.035| 0.17 = 7,000 470 0.03  0.15 @ 7,000 350 0.02 @ 0.08 7,000 350 0.01 0.05
2020-350 35 6,500 430 0.03 @ 0.15 6,500 430 0.025 0.12 6,150 250 0.015 0.06 6,150 250 0.008 0.04
2020-400 40 6,500 430 0.02 @ 0.1 6,500 430 0.02 @ 0.1 5250 150  0.01 0.05 5,250 150 0.006 0.03
2025-060 6 27,000 2,300 0.28 @ 0.75 27,000 2300 0.25 0.5 27,000 2300 0.25 0.75 13,000 1,100 0.21 0.63
2025-100 10 25,000 2,100 0.26 0.67 25,000 2,100 0.23 @ 0.46 24,000 2,200 0.2 0.65 11,000 930 0.14 044
2025-150 k123 15 22,000 1,950 0.23 0.59 22,000 1950 0.15 0.45 20,000 1,600 0.13 0.42 9,000 720 0.08 0.32
2025-200 20 11,000 1,150 | 0.14 | 0.38 | 11,000 1,150 | 0.1 0.3 8,000 600 0.06 @ 024 7,600 470 0.04 0.12




CWLB Milling Conditions

CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS
WORK MATERIAL COPPER / ALUMINUM ALLOYS S45C / S50C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)
ap Qe ap Qe ap Qe ap Qe
Model Radius of Effective| Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number  Ball Nose| Length | Speed Rate | Depth | Depth | Speed Rate | Depth = Depth | Speed Rate | Depth | Depth | Speed Rate | Depth | Depth
(mm) (mm) (Min")  @m/min) (Mmm)  (mm)  min")  @m/min) (mm) | (mm) | min")  @m/min (mm) | (mm) | (minY)  @m/min)  (mm)  (mm)
2030-060 6 24,000 2,500 0.32 0.9 24,000 2500 0.32 0.9 24,000 2500 0.3 0.9 14,000 1,400 0.25 0.76
2030-080 8 24,000 2,500 0.32 09 24,000 2500 0.32 0.9 24,000 2500 0.3 0.9 14,000 1,400 0.25 0.76
2030-100 10 22,000 2,300 0.28 0.8 22,000 2300 0.28 0.8 24,000 2500 0.25 0.75 13,000 1,200 0.25 0.76
2030-120 12 22,000 2,300 0.28 0.7 22,000 2300 0.28 0.7 20,000 2,100 0.2 0.65 10,700 1,000 0.18 0.54
2030-140 14 120,000 2,100 0.24 0.6 20,000 2,100 0.24 06 18000 1850 0.18 0.5 9,400 800 0.16 @ 0.48
2030-160 R1.5 16 20,000 2,100 0.24 0.6 20,000 2,100 0.24 0.6 16,000 1,650 0.16 0.5 9,000 700 0.14 0.42
2030-200 20 14,000 1,800 0.2 0.45 14,000 1,800 0.2 0.45 11,000 1,000 0.12  0.36 @ 7,000 600 0.1 0.3
2030-250 25 8,000 1,250 0.16 @ 0.32 8,000 1,250 0.16 032 6,400 510 0.08 0.24 5600 390 0.06 0.18
2030-300 30 6,000 1,000 0.1 0.3 6,000 1,000 0.1 0.3 4,600 450 0.05 0.2 3,900 370 0.04 0.12
2030-350 35 5500 800 0.07 0.28 5500 800 0.07 0.28 3,300 320 0.04 0.16 2900 270 0.03 0.1
2030-400 40 4,500 700 0.05 025 4500 700 0.05 0.25 2,700 240 0.03 0.12 2300 210 0.02 0.08
2040-080 8 24,000 2900 0.4 1.2 24,000 2900 0.4 1.2 18,000 2,400 0.4 1.2 11,000 2,000 0.34 1
2040-100 10 24,000 2900 0.4 1.2 24,000 2900 0.4 1.2 18,000 2,400 0.4 1.2 11,000 2,000 0.34 1
2040-120 12 24,000 2,900 0.4 1.2 24,000 2900 0.4 1.2 18,000 2,400 0.4 1.2 9,700 1,500 0.28 0.85
2040-140 14 21,000 2,630 035 1.1 21,000 2,630 0.35 1.1 15,000 2,150 0.3 1.1 9,700 1,200 0.28 @ 0.8
2040-160 16 18,000 2,250 0.3 1 18,000 2,250 0.3 1 15,000 2,150 0.3 0.9 8,000 1,000 0.2 0.6
2040-200 R2 20 15,000 1,900 0.3 0.9 15,000 1,900 0.3 0.9 12,000 1,750 0.2 0.7 7,000 750 0.15 @ 0.45
2040-250 25 12,000 1,550 0.25 0.7 12,000 1,550 0.25 0.7 9,000 1,300 0.15 0.5 6,000 560 0.12 0.36
2040-300 30 7,000 1,400 0.2 0.5 7,000 1,400 0.2 0.5 7,000 850 0.1 0.3 5,000 460 0.08 0.2
2040-350 35 6,000 1,200 0.2 0.4 6,000 1,200 0.2 0.4 4,800 450 0.1 0.25 4,000 370 0.07 0.17
2040-400 40 4,000 1,000 0.11 | 0.33 4,000 1,000 0.11 | 0.33 @ 3,450 400 0.06 | 0.24 | 2900 270| 0.06 | 0.15
2040-450 45 3,800 760 0.08 032 3800 760 0.08 032 2700 300 0.05 0.2 2,300 240 0.04 0.12
2050-100 10 18,000 3,000 0.5 1.5 18,000 3,000 0.5 1.5 13,750 2,400 | 0.45 1.4 8,800 1,800 042 | 1.2
2050-150 15 18,000 3,000 0.5 1.5 18,000 3,000 0.5 1.5 13,750 2,400 045 1.4 7,800 1,300 0.34 1
2050-200 R2.5 20 14,000 2,600 0.37 1.2 15600 2,600 0.37 1.2 12,000 1800 0.36 1.1 6,300 830 0.27 0.75
2050-250 25 12,000 2,000 0.33 1.1 12,000 2,000 0.33 1.1 9,600 1,350 0.25 1 5700 750 0.25 0.67
2050-300 30 9,600 1,800 0.31 0.9 9,600 1,800 0.31 0.9 8,400 1,700 0.23 0.8 5,000 650 0.2 0.5
2060-100 10 16,000 3,100 0.6 1.8 16,000 3,100 0.6 1.8 11,000 2,310 055 1.7 7,500 1,800 0.5 1.5
2060-150 15 16,000 3,100 0.6 1.8 16,000 3,100 0.6 1.8 11,000 2,310 055 1.7 7,500 1,800 0.5 1.5
2060-200 20 16,000 3,100 0.6 1.8 16,000 3,100 0.6 1.8 11,000 2,310 055 1.7 6,500 1,300 0.4 1.4
2060-250 25 13,000 2,600 045 | 1.5 13,000 2,600 045 | 1.5 10,000 1,800 0.4 1.3 5300 840 0.32 09
2060-300 R3 30 10,000 2,100 0.4 1.3 10,000 2,100 0.4 1.3 8,000 1,350 0.3 1.1 4,700 750 0.3 0.8
2060-350 35 8,000 1,800 0.38 1.1 8,000 1,800 0.38 @ 1.1 7,000 1,700 0.26 @ 0.9 4,200 670 0.25 0.6
2060-400 40 7,000 1,800 0.36 0.9 7,000 1,800 0.36 0.9 6,000 900 0.23 0.75 3,700 550 0.2 0.4
2060-450 45 5,800 1,700 0.33 | 0.75 @ 5,800 1,700 0.33  0.75 | 4600 670 0.19 0.6 3,200 470 0.5 0.3
2060-500 50 4,000 1,500 0.3 0.6 4,000 1,500 0.3 0.6 3,200 450 0.15 04 2,800 400 0.1 0.2
2060-600 60 2,700 1,000 0.21 | 0.42 | 2,700 1,000 0.21  0.42 | 2300 320 0.1 0.3 1,950 270 0.08 @0.16

e
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 and red-hot occur.
+ Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.

+ Recommend wet coolant for Copper.



A 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.

U.S. UNION TOOL, INC.

(U.S. HEADQUARTERS)

1260 N. Fee Ana Street, Anaheim, CA 92807 1817 US.A.

Tel: 1-714-521-6242 Fax: 1-714-521-864

NORTHERN CALIFORNIA REGIONAL SERVICE CENTER
(Customer Service, Santa Clara, California)

1805 Little Orchard Street, Suite 120 San Jose, CA 95125 U.S.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 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 14a
CH-2074 Marin / Neuchatel SWITZERLAND
Tel: 41-32-756-6633 Fax: 41-32-756-6634

UNION TOOL (SHANGHAI) Co., LTD.

No0.9-10, 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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