2 Flutes HMWCOAT

CBN

Series
)
e
Y

Square
.
0
Long Neck

Square
)

alenbg

)
Radius
)
M
Long Neck
Radius

snipey

-
0
Taper Neck

Radius
——l
M
Ball / Long
Shark Ball

Spiral
V Cutter

e —

Size R0.25~R1

HMW @' Stank Dia [ ez ape
COAT‘ 30° 0/-0.004 Sueing | Back taper geometry does not apply to R0.45 or below,
and &,/D =10.

NEW

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material

Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum  Graphite = Copper = Plastics = Glass | Titanum = Heat  Cemented Hard Britie
Steels | Steels | Steels Alloys PI|=i||ed Alloys Ri?listant Carbide M(No"n-)
lastics loys etallic.
SRC SN K SOHRC ~ SSHRC, ~ GIHRC, ~ GEHRC, ~TOHRC Y Natorl
O O [ ] * * * ([ ] [ ] O O O O

0
@D -0.006

~— @ Variable rake angle design

The shank taper angle shown is not an exact value and to avoid
contact with the workpiece, we recommend the user controls
the precise value of this angle. Shank taper angle should not
make contact with the work piece.
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Optimized rake angles are designed from the ball tip to the peripheral cutting edge.

Tip point |
Negative rake angle design
Rake angle
b
Rake angle

prevents fracture and chipping.

Slightly negative rake angle :
design reduces cutting resistance
and prevents chattering.

Peripheral cutting edge .

@ High Accuracy

Even higher accuracy than our conventional tools!

Unit (mm)

Radius of Diameter Ball Radius  Shank Diameter
Ball Nose Tolerance Accuracy Torerance
RO25~R1  0/-0.006 +0.003 0/0.004




New coating . . .
HMWCOAT New coating that is best suited for around 60HRC. [l

Ultra-high hardness layer

Nano-laminated structure prevents peeling and cracking on high
hardness layer.

Shock absorption layer

Nanocomposite structure offers both hardness and toughness.

Toughness
.
UTCO:\ ,.. HIWCOAT Higher hardness and toughness than conventional coatin P
Improved wear resistance compared to HARDMAX coating for o
[ ] milling around 60HRC. L
HMGCOAT ™ (—

Hardness Square

How to find the best coating for your steel applications

aienbg

HARDENED STEELS

Coating series COPPER ~50 | ~55 | ~60 | ~65  ~70
TEEL TEEL
STEELS | ¥ES | Lo | HRC | HRC | HRC | HRC Radius

""V'AT O O O e * %

Best suited for milling high speed steel materials of 65HRC or above.
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CARBON |PREHARDENED
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Improved wear resistance compared to HARDMAX coating for around 60HRC.

Ball / Long

Best suited for Prehardened Steels to Hardened Steels of 60HRC. Poplular multi- O O L L L L (@) S
1ank Bal

——_~ purpose coating.

uT UTCOAT Long Neck
(.0) 57| High lubricity and toughness. Suited for a wide range of materials including raw L L L L @) g B‘;TIE
- >/ materials and SUS. =

How to find the best long neck ball series for your steel applications

HARDENED STEELS

CARBON | PREHARDENED

Series Features Ball tip design COPPER STEELS | SRS | ~50 | ~55 | ~60 | ~65 | ~70

HRC | HRC | HRC | HRC | HRC

HGLB ————— Best suited for Super Negative

Hard Materials

HwLE e For Hard Materials | Negative

HSLB _————— For Hard Materials

HSLB-S —— Multi-purpose Negative
HLB -_é Multi-purpose Positive

Multi-purpose
CSELB e Fxcellent surface | Standard

quality

Adddd
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2 Flutes HMWCOAT

Total 43 models

Unit (mm)

Model Radius of = Effective Length = Neck  ShankTaper Overall =~ Shank = Suggested Effective Length by Inclined Angles
uriilaes BallNose = Length =~ of Cut Diameter ~ Angle  Length Diameter Retail Price
R 2, 2 od, Bta L od ¥ 30 180 > &

HWLB 2005-010 1 45 4 4380 1.15 1.19] 122 126| 134
HWLB 2005-015 15 45 4 4380 165 171 176 182 194
HWLB2005-020 RO25 2 |04 049 16 @ 45 4 | 4380 218 224 231 239 255
HWLB 2005-030 3 45 4 | 4380 321 331 341 353 377
HWLB 2005-040 4 45 4 | 4380 424 437 451 466 500
HWLB 2006-010 1 45 4 3740 1.4 1.8 122 125 1.33

e

_— HWLB 2006-015 15 45 4 3380 165 171 176 181 193

o HWLB 2006-020 2 45 4 3380 2.17 224 231 238 254

— HWLB 2006-025 25 45 4 3460 269 277 286 295 3.15

FR HWLB 2006-030 3 .| 46| 4 | 3460 | 321| 331| 341| 352| 376
Series RO.3 048 059 16

— ) HWLB 2006-040 4 45 4 | 3560 424 437 451 466 499
con ) h HWLB 2006-050 5 45 4 | 3560 527 544 561 580 62]
seres ) | HWLB 2006-060 6 45 4 3560 630 650 671 693 743

o HWLB 2006-080 8 45 4 4740 837 863 891 921 988
Square HWLB 2006-100 10 50 4 | 4830 1043 1076 11.11|11.49 12.33

HWLB 2008-020 2 45 4 3380 217 223 230 237 252
HWLB 2008-030 3 45 4 3560 321 330 340 350 374
HWLB 2008-040 = RO.4 4 064 079 16 | 45 4 | 3560 424 436 450 464 497
HWLB 2008-060 6 45 4 | 3560 630 649 670 692 7.4
Fadius ) HWLB 2008-080 8 45 4 | 3560 836 862 890 920 986
— HWLB 2010-020 2 45 4 | 2820 218 224 230 236 25
ong Neck
s | HWLB 2010-025 25 45 4 2820 270 277 285 293 312

7

— HWLB 2010-030 3 45 4 2820 321 330 340 350 373
Taper Neck
Relus HWLB 2010-040 4 45 4 3190 424 437 450 464 496

- ) .

— HWLB 2010050 = RO.5 5 08 098 16 @45 4 3190 528 543 560 578 6.18
Bal/ L | HWLB 2010-060 6 45 4 3460 631 650 670 692 7.40
el ) HWLB 2010-080 8 45 4 3480 837 863 890 920 985
Long Neck | HWLB 2010-100 10 45 4 3460 1043 1076 11.10 11.47 12.30

O
=l ]= HWLB 2010-120 12 45 4 3460 1250 1289 13.30 1375 1475
Taper Nk HWLB 2015-030 3 45 4 3280 310 318 326 335 355
) HWLB 2015-040 4 45 4 3280 413 424 436 449 477

— HWLB 2015060 RO.75 @ 6 12 147 16° | 45 4 3280 6.9 637 656 676 7.22
Taper (3 HWLB 2015-080 8 45 4 | 3460 825 850 876 904 967

7 HWLB 2015-100 10 45 4 | 3740 1032 1063 1096 11.32 12.11

Y

o HWLB 2020-030 3 45 4 2820 307 314 321 329 347

J HWLB 2020-040 4 45 4 2820 410 421 432 443 470

_— HWLB 2020-060 6 45 4 3190 617 633 652 671 714

v Cuter HWLB 2020-080 8 45 4 3460 823 846 872 899 959
E— HWLB 2020-100 | R1 10 16 198 16 | 45 4 3460 1029 1059|1082 11.27|12.04
Dril HWLB 2020-120 12 45 4 | 3460 1235 1272 13.12 1354 1449

- HWLB 2020-140 14 50 4 | 34860 1442 1485 1532 1582 16.93

I— HWLB 2020-160 16 50 4 | 3460 1648 1698 1752 18.10 19.38
R HWLB 2020-200 20 55 4 | 3460 2060 2124 2192 22.65 Mot

472




2 Flutes

Milling example

RO > ELD SKD11 (60HRC)
HWLB Conventional tool
Spindle Speed 24,000 min"
Feed Rate 2,000 mm/min
ap 0.1 mm
8e 0.3 mm
Coolant Air Blow
Milling Shape 4 Juare Pocket.
Cycle Time 32 min

HWLB shows little wear on the relief and face.

Wear width after milling

80
E 60
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; Ball / Long
Shank Ball
5 40
E w | Long Neck
8 £ | Bal
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0

HWLB Conventional tool

- Relief wear width ~_ Face wear width

Spiral
V Cutter

Technical Data

i
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Milling Conditions for HWLB

PREHARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL HARDENED STEELS SKD11 HAP10 HAP72
NAK / STAVAX (~55HRC) (65~62HRC) (62~66HRC) (66~70HRC)

) . . ap ae . ap ae ' ap ae ' ap ae
Radius of  Effective Spindle —Feed Axial | Radial Spindle  Feed Axial | Radial Spindle  Feed Axial | Radial Spindle  Feed Axial | Radial

Model Number  BallNose Length = Speed | Rate Speed  Rate Speed  Rate Speed  Rate
(mm) | (mm) | min®) | Gini)  DSPU DOPI iy | iy | DR DEP | iy gy DSP| DEPN iy iy | DepEh | Depth

1 144000 650 0015 004 33,000 530 | 001 | 0.2 30000 300 0.007 001 22500 150 | 0.007  0.01

1.5 44,000 650 0015 004 33,000 530 001 | 002 30,000 300 0.007 0.01 22500 150 0.007 0.01

2005 R0.25 2 44,000 650 0.015 | 0.04 33,000 530 001 | 002 30000 300 | 0.007 0.01 22500 150  0.007 ' 0.01

3 40,000 500 0.01 | 0.02 31,000 400 0.07 0.1 28550 230 0.005 0.008 21,400 115 0.005  0.008

4 32700 180  0.005 0.015 27,150 150 | 0.003 A 0.008 25,650 100  0.002 0.005 19,900 ~ 50 | 0.002 ' 0.005

UDC-PCD
Ser;s : 1 40,000 1,400 0.045 0.15 30,000 1,500 003 013 26,500 1,000 0.015 0.9 20,000 500 0.015 0.09
— 1.5 140,000 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
EBN 2 40,000 1,100 0.03 013 30,000 1,200 0.02 0.1 26,500 800 0.1  0.075 20,000 400 0.01  0.075
Series
25 40,000 800 0.02 | 0.1 30,000 800 0015 0.09 26500 520 0.008 0.065 20,000 260 0.008 0.065
3 40,000 800 0.2 0.1 30,000 800 0015 0.09 26500 520 0.008 0.065 20,000 260 0.008 0.065
Square 2006 R0.3
2 4 40,000 500 0.015 0.09 30,000 500 0.01 0075 26,500 340 0.006 0.5 20,000 170 0.006 0.05
c
Long Neck E 5 32000 400 0.01 0075 25000 390 0007 005 23000 260 0.005 0.04 18000 130 0.005 0.04

Square

6 24,000 300 0.007 006 21,000 320 0005 004 19,500 210 0.004 | 0.03 |15000 105 0.004 0.3

’ 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
Radius

10 14,900 175 0.003 002 | 14,900 175  0.002 | 0.015 14,900 115  0.002  0.015 11,100 55 1 0.002 | 0.015

35,000 1,600 0.06 021 27,000 1,600 004 017 23500 1,000 002 012 17,500 500 0.02 | 0.12

g Nex

snipey

2
3 35,000 1,400 0.05 | 019 27,000 1,400 003 | 0.15 23500 900  0.015 0.1 17,500 450 | 0.015 | 0.1
4

2008 R0.4 35,000 1,200 0.04 0.47 27,000 1,200 0.025 0.135 23,500 600 0.012  0.095 17,500 300 0.012 | 0.095

Radius

6 28000 600 0.2 | 012 23000 600 0.012  0.095 20,500 400  0.006 | 0.065 15500 200 0.006 | 0.065

Ball / Long 8 19,500 330 0.012 0.95 18,000 375 0.07 007 |17,000 285 0.005 006 12,750 140 0.005 0.06

Shark Ball

2 30,000 1,750 0.2 0.4 24,000 2,000 0.1 03 21,000 1,750 ' 005 02 |16,000 875 0.05 0.2

25 30,000 1,750 0.2 0.4 24,000 2,000 0.1 03 21,000 1,750 005 02 16,000 875 0.05 0.2

3 30,000 1,750 0.1 0.3 124,000 2000 005 02 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 2,000 005 02 21000 1,750 0.03 ' 0.17 16,000 875 0.03  0.17

2010 R0.5 5 /30,000 1,750 0.1 0.3 24,000 2,000 005 | 02 21,000 1,750 0.03 | 017 16,000 875 0.3  0.17

6 30000 1,150 0.06 023 21500 1,250 0.03 | 0.7 19,700 1,050 0.025 0.15 | 14,500 525 0.025 0.15

8 24,000 800 0025 0.155 18500 580 0015  0.12 18,400 480 0.015 0.2 13,800 240 0.015 0.12

10 22,000 600 0018 013 14800 430 0.01 | 0.9 14700 360 001 009 11,700 180 0.01  0.09

12 14,150 320 0.015 012 13,400 380 0.008 | 0.08 | 13,300 290 0.008 0.08 | 9950 145  0.008  0.08

E 3 30,000 2450 025 055 17,000 2,000 012 04 15000 1,750 0.06 029 11,250 875 0.06 @ 0.29
v Cutter 4 30,000 2450 025 | 055 17,000 2,000 012 | 04 |15000 1,750 0.06 @ 029 | 11,250 875 0.06 | 0.29
2015 R0O.75 | 6 30,000 2450 0.15 045 17,000 2,000 007 | 031 15000 1,750 004 024 11250 875 004 024

o 8 23500 1,300 0.1 0.37 | 15,000 1,250 A 0.045 025 | 14,000 1,050 0.03 | 021 10500 525 0.03 | 0.1

j 10 23,500 1,300 0.1 0.37 | 15,000 1250 0.045 025 14,000 1,050 003 021 10,500 525 0.03 | 0.21

Technical Data
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Milling Conditions for HWLB

PREHARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL HARDENED STEELS SKD11 HAP10 HAP72
NAK / STAVAX (~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
) . . ap ae . ap ae ) ap ae ! ap ae
Model Nurber E:J(Iiﬁ;:g E_fgenctlve Spindle = Feed Axial | Radial Spindle = Feed Axial | Radial Spindle  Feed Axial | Radial Spindle = Feed Axial | Radial
gth  Speed | Rate Denth | Depth Speed  Rate Denth | Depth Speed  Rate Denth | Depth Speed  Rate Denth | Depth
(mm) | (mm) | (min") | (mmjmin) | P PO (min®) | (mpmin) P PO (min®) | (mpmin) 0P PO (min®) | mpmin) | 0P P
(mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm)
3 28,000 2900 03 0.7 | 14,000 2,100 045 | 05 12250 1,800 0.08 | 0.35 9200 900  0.08 & 0.35
4 28000 2900 03 0.7 14,000 2,100 015 05 12,250 1,800 0.08 035 9,200 900 @ 0.08 0.35
6 28000 2900 0.2 0.6 14,000 2,100 | 0.1 04 12,250 1,800 | 0.06 03 9,200 900 | 0.06 03
8 28000 2900 0.2 0.6 14,000 2,100 0.1 04 12,250 1,800 @ 0.06 0.3 9,200 900 | 0.06 03
2020 R1 10 28,000 2,900 0.2 0.6 | 14,000 2,100 0.1 04 12250 1,800 006 & 03 | 9200 900 006 | 03
12 19,500 1,350 0.12 = 045 12,400 1,350 0.06 034 11,500 1,100 0.045 027 8650 550 @ 0.045 0.27
14 119,500 1,350 1 0.12 = 045 12,400 1,350 0.06 034 11,500 1,100 0.045 027 | 8650 550 ' 0.045 | 0.27
16 10,800 500 0.05 @ 03 10,800 600 0.03 024 10,700 490 0.03 | 024 8000 245 003 | 024
20 8,650 375 0.035 025 8650 450 002 @ 0.19 @ 8560 370 0.02 019 6,400 185 | 0.02 0.19

2 Flutes

ubcC-PCD

Series

CBN
Series

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.
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