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HMWCOAT 2 Flutes Long Neck Ball End Mills
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Best performance at 50-60HRC
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Suited for a wide range of materials
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Cost-efficient
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Total 201 Models
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Upgraded version of HARDMAX coating with improved wear resistance

Ma1—F120
New coating

HMWCOAT
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ra-nig ardness layer

Increased numbers of layers by nano-laminated structure.
Longer tool life due to wear resistance and the suppression of crack propagation.
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Shock absorption layer
New nanocomposite structure improves hardness and toughness.
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With the same tool shape as our long-selling HSLB,
the transition from HSLB is made easy.
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Tool Design cFET,

— . E_l"’éﬂ' < L\%EQE‘I‘ Variable rake angle design ~
Simh Tip point
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Negative rake angle design prevents fracture and chipping.
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Rake angle

ﬂE'EB Peripheral cutting edge
5547 « TR
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Slightly negative rake angle design reduces
cutting resistance and prevents chattering.
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Rake angle
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Even higher accuracy than before!
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High Precision

HWLB

€K GR Conventional HSLB 87 Unit (mm)

RoLHER  RME sEam  TTY7ELE R-LkER | REWE | sEam | JTIOERE
. X . Shank : : . Shank R_UNA
Radius of Ball Radius Diameter DiemsEs Radius of Ball Radius Diameter [ e Ml At
Ball Nose Accuracy Tolerance T ——— Ball Nose Accuracy Tolerance T —— g
RO.05 + 0.002 0/-0.01 RO.05 + 0.002 m
0/-0.006 L 0
0/-0.005 h4
RO.1 ~R1
RO.1 ~R3 + 0.005 0/-0.015 + 0.003 f
R1.5~R3 0/-0.009 30




M EEFE%E UP (50 HRC)

Improved wear resistance (50 HRC)

W EIEEFENSEL S  Relief wear width comparison
RO.5 X EL2.5

STAVAX (52 HRC)/SKD61 (50 HRC)

[Ol#mEE X EE ap ER ft EFX  Cycle Time
Spindle Speed Feed Rate = Axial Depth ' Radial Depth = Allowance 1pc
(min™) (mm/min) (mm) (mm) (mm) (m:s)
30,000 1,750 0.1 0.3 0.03 22:50
Coolant : T777'0— Air Blow
UIEBRE 2.5
Concave depth
STAVAX (52 HRC) 120 min SKD61 (50 HRC) 60 min
100 100
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HSLB

fhrSEERE DH#E Comparison with competitor's tool for hard materials

RO.5 X EL12 STAVAX (52 HRC)
Pocket Size = sy
(= (7 (T | ©5x Depth 07 mm BEEE  EUEE a, a. Cycle Time
ja = =’ Spindle Speed Feed Rate | Axial Depth @ Radial Depth 1 Pocket
) (min™") (mm/min) (mm) (mm)
m m Coolant :
R I7J0— :
s e % Air Blow 14,150 320 0.015 0.12 20 min
. - Ij_g ~SEZE (VS
A T&TE NS NIEZ(EE

Tool after milling
20 min x 3 pockets

HWLB
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Competitor

ARG v ~RAIE (mm)
Work piece dimensional change
Actual measurements of circle pocket

20 min x 3 pockets

Diameter reduction amount
20 min x 3 pockets
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HWLB achieves less wearing at the peripheral cutting edge which results in smaller dimensional changes on the work piece and excellent milling accuracy.
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THEEFEE UP (60 HRC)

Improved wear resistance (60 HRC)

WAL EEFEHE Roughing Wear comparison
HWLB. HSLB. fti4t =8 HWLB, HSLB and competitor's tool for hard materials R0.5 X EL2.5 SKD11 (60 HRC)

WEIFTEEEFENE (50 min / 3Ry MIIT#)
Relief wear width (50 min / After milling 3 pockets)

60
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fthtt SRR A
Competitor's tool for hard materials
Coolant : T777'0— Air Blow
OERE omm % % e Qe
Spindle | - {Rate Al Radial  » ;00 0 e Time
Speed (mm/min) Depth Depth (mm) 1 pc
(min™) (mm) (mm) (m:s)
24,000 = 2,000 0.05 0.2 0.03 16:11
thAHEDZWVWRIILT
ek THE HSLB. ftitt SEEERICLEAN.
TEEEMNEN
Less tool damage when roughing large areas as compared : _
to the conventional HSLB and the competitor's tool. fth#tSEEE

Competitor's tool for
hard materials

1iJ:|f7]|]I IIHERELE Finishing Milling dimensional error comparison
HWLB. HSLB. fti41=EEA HWLB, HSLB and competitor's tool for hard materials R0.5 X EL2.5 SKD11 (60 HRC)

ClEmRE ) ap Ae

i L . Cycle
Spindle Axial Radial H
Feed Rate Time
SP'.eeﬂd (mm/min) Disjpun s 1 pc
(min™) (mm) (mm)
24,000 1,000 0.01 0.01 28 min

Coolant : T777’'0— Air Blow

RE 3w hE HMENSDEZE (mm)
Radius Pocket 3 Measurement error from the target

JAVBHER Target curve

SHRER  1~3iRKT v b FEZE(EE (mm)

1
Outer frame change of dimensions after milling 3 pockets(mm)

0.008 0.8
ftht SRR 06
0.0058 0.0063  Competitor's :
0.006 . tool for hard 0.4
materials o
0.004 0003 hsiB '
0.0028 0 —=F
0.002 HWLB JHULMEN S MEEZE  Measurement error from the target
0.0006 0.0026
0 0.03 i
e 0.025 5
Pocket1 Pocket2 Pocket3 |
28 min 56 min 84 min 0.02 | HSLB HE Yellow
- | HWLB 7 Blue
BEEH 60HRC [LBVTH.
4 = -— -
{ekm. ftheSEERICLEN 0.005
RIFTERE DN ITHOIHE. o W
Offers higher milling accuracy as compared to our -0.005 I'U— Gray
conventional tools and the competitor's tools, even with ol it =iEE R ;
hard materials of 60 HRC. . Competitor's tool for hard materials
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EUTEG R GG EEE NG [ GG EIRC @ Milled surface quality remains very good. _
The finishing roughness is almost the same as conventional tools.

ﬁ:J:lf}]ﬂI 6 v MITE (360 min) EE S Finishing after milling 6 pockets (360min) Surface roughness comparison

HWLB. HSLB R0O.5 X EL2.5 STAVAX (52 HRC)
OEnRE a a o
; EWERE P ° T EFE  Cycle
spindle Feed Rate ST el Allowance  Time
fm?f; (mm/min) ':()rf]ﬁf;‘ ':(’rirr’rf;‘ (mm) 1pc
30,000 1,000 0.01 0.01 0 60 min

Coolant : #AJ)L=X k  Oil Mist

DHERERE 2.5
&7 Concave depth

£ EFIT MIEES Ra(60 min X 6 Pockets = 360 min)
Finishing Surface roughness Ra(60 min X 6 Pockets = 360 min)

E
< 025
g% 0.2 HWLB HHEIER Curved surface HSLB BREER Curved surface
B3 | 015 '\/.___'/"
8%
g g o1
s o005
_g FHEEB Flat surface SEESB Flat surface
= 0
= P1 P2 P3 P4 P5 P6 P3 P4 P5 P6
SeimfhE MTEZEF nIE> v Selm I MTE2EF nIE> v
Near the tip  Whole milling Enlarged milling Near the tip  Whole milling Enlarged milling
360min AITi& surface surface 360min HITi& surface surface
After 360 min milling After 360 min milling
HWLB HSLB

HSLB. HWLB HICFHEER - BHESEE 1~ 6 KU v hETRIFLGEMES .
TEEEMEDEFEDOIN T, MO TIEE,

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.

ﬁ:J:lﬁlﬂI oy HJHI& (360 min) bﬂIﬂ,ﬁEﬁ%ﬂ:ﬁﬁ Finishing after milling 6 pockets (360 min) Milling dimensional error comparison
HWLB, HSLB RO0.5 X EL2.5 STAVAX (52 HRC)

fEEFIT  AITF%EERE (1~6 Pocket)

Finishing Milling dimensional error (6 pockets)

0.004 ™™

0.003 HSLB

0.002

0.001 HWLB
0 L

P1 P2 P3 P4 P5 P6

HSLB. HWLB MEHZICKEBERBULIA,
MEEFEME UP IC& W, HWLB [EHlTHEREANE LWIITH e,

Surface roughness between HSLB and HWLB show minor differences.
Meanwhile HWLB makes smaller milling dimensional error due to the improved wear resistance.
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HMWCOAT 2®8A OVIxvIR—ILIVRI)L
HMWCOAT 2 Flutes Long Neck Ball End Mills

LT L) R<RO.25 BAENY 07—/ R TIEB Y E Ave
- COAT ’ggcﬁa;:r‘ R0.25 = R=R0.45 1D 2,/D = 10 BHRA/NY I F—/\FKTIFH I FE A
R - R Cdily  Back taper geometry does not apply to below RO.25.
Back taper geometry does not apply to R0.25 = R = R0.45 and 2,/D = 10.
SHSHEIER c@ODIEICHEEE) Material Applications (% Highly Recommended @ Recommended O Suggested)
# Bl # Work Material

RS a8 | TUN-RVE AN @ | TIWIEER(|IIT7AH kil #iE | AIZAVEE | FYVER | BHi#EE | BEEE )
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 e
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The shank taper angle shown is not an exact value. Inclined angle
=/ 'EErE:
‘ IE.I*H 32 High Accuracy
?EEEDEIIJJ: ) E(C%_*ﬁfi.:(: I Even higher accuracy than our conventional tools!
{3k Ga conventional HSLB HWLB 8417 Unit (mm)
Y AY V2 pIE 3 P /1/\ » Mgy A 4 3 » /1/\
R—LEER  RAEE  sEam  YTY7ELE R—LER| REBE | siEam |TTY7ELE| o
Radius of Ball Radius Diameter : Radius of Ball Radius Diameter : .
Ball Nose Accuracy Tolerance Il Ball Nose Accuracy Tolerance ClElies AT
Tolerance Tolerance
RO.05 + 0.002 0/-0.01 R0.05 + 0.002 | ||
0/-0.006 . 0
0/-0.005 h4
RO.1 ~R1
RO.1 ~R3 + 0.005 0/-0.015 + 0.003 f
R1.5~R3 0/-0.009 &Y

‘ l\“_:J“ 3 y? v 70 Upgrade
HWLB. CWLB 2 ¥ U—XCMiEfEN. TERENMN—-IY3a V7 v FUF LI

Wear resistance and tool accuracy have been improved with HWLB and CWLB series.

CSELB HSLB HGLB
i i %M ¢ ~30 ¢ ~40 ¢ ~50 ¢ ~55 ¢ ~60 : ~65 | ~70
Copper  Raw Materialsi HRC ¢ HRC : HRC : HRC : HRC :{ HRC : HRC

CWLB HWLB HGLB
il i %% | ~30 ¢ ~40 : ~50 { ~55 { ~60 | ~65 | ~70
Copper  Raw Materials; HRC ¢ HRC : HRC : HRC : HRC : HRC : HRC



HMWCOAT 2#MHA OYIRyIR—=ILIVRI)L
HMWCOAT 2 Flutes Long Neck Ball End Mills

BEt 201 BUZE Total 201 models

BE
Number
HWLB 2001-002
HWLB 2001-003
HWLB 2001-005
HWLB 20015-003
HWLB 20015-005
HWLB 20015-010
HWLB 2002-003
HWLB 2002-005
HWLB 2002-0075
HWLB 2002-010
HWLB 2002-015
HWLB 2002-020
HWLB 2002-025
HWLB 2002-030
HWLB 2003-005
HWLB 2003-0075
HWLB 2003-010
HWLB 2003-015
HWLB 2003-020
HWLB 2003-025
HWLB 2003-030
HWLB 2003-040
HWLB 2004-005
HWLB 2004-0075
HWLB 2004-010
HWLB 2004-010-6
HWLB 2004-015
HWLB 2004-015-6
HWLB 2004-020
HWLB 2004-020-6
HWLB 2004-025
HWLB 2004-030
HWLB 2004-030-6
HWLB 2004-035
HWLB 2004-040
HWLB 2004-050
HWLB 2004-060

GEPIBUE  Additional model

R—JLEE
Radius of
Ball Nose

R

RO.05

R0.075

RO.1

RO.15

RO.2

Effective

B A B

Length Neck

Length of Cut Diameter Angle
2, 2 od, Bta

0.2

0.3 0.08 | 0.095 11°

0.5

0.3

0.5 0.12 | 0.135 11°

0.16

0.19 16°

0.75

0.24 0.29 16°

0.75

2 0.32  0.39 16°

YvYIT—I\B
Shank Taper

2R
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
50
45
50
45
45
50
45
45
45
45

Yy VIR
Shank
Diameter

¢d

B S T o B e B o ) B S @ ) B e e S R T e e e R R T - T T T I~ S S S B S S S I

LI\
Suggested
Retail Price

¥
9,300
9,300
10,030
10,760
11,400
11,860
6,470
6,470
6,470
6,470
7,020
7,750
8,480
9,120
6,380
6,380
6,380
6,840
6,840
7,020
7,020
7,300
4,380
4,380
4,380
6,380
4,470
6,470
4,560
6,660
4,740
5,020
7,300
5,470
5,470
5,740
6,660

30°

0.22
0.33
0.55
0.37
0.58
1.10
0.42
0.63
0.89
1.15
1.66
2.18
2.70
3.22
0.63
0.89
1.15
1.66
2.18
2.70
3.21
4.25
0.63
0.89
1.15
1.15
1.66
1.66
2.18
2.18
2.70
3.21
3.21
3.73
4.25
5.28
6.31

U—JREAICHT 2REMER

BT Unit (mm)

Effective Length by
Inclined Angles

1
0.24
0.36
0.58
0.39
0.61
1.16
0.44
0.66
0.93
1.20
1.72
2.25
2.79
3.32
0.65
0.92
1.19
1.72
2.25
2.78
3.32
4.38
0.65
0.92
1.19
1.19
1.72
1.72
2.25
2.25
2.78
3.31
3.31
3.85
4.38
5.44
6.51

1°30°
0.26
0.38
0.61
0.41
0.64
1.21
0.46
0.68
0.96
1.24
1.78
2.33
2.88
3.43
0.68
0.96
1.23
1.77
2.32
2.87
3.42
4.52
0.68
0.95
1.23
1.23
1.77
1.77
2.32
2.32
2.87
3.42
3.42
3.97
4.52
5.62
6.72

>
0.28
0.40
0.65
0.43
0.67
1.28
0.48
0.71
0.99
1.28
1.84
2.41
2.98
3.55
0.70
0.99
1.27
1.83
2.40
2.97
3.54
4.68
0.70
0.98
1.27
1.27
1.83
1.83
2.40
2.40
2.96
3.53
3.53
4.10
4.67
5.81
6.95

.
0.32
0.45
0.73
0.48
0.75
1.44
0.52
0.76
1.07
1.37
1.97
2.58
3.20
3.81
0.75
1.05
1.36
1.96
257
3.18
3.80
5.02
0.74
1.05
1.35
1.35
1.95
1.95
2.56
2.56
3.18
3.79
3.79
4.40
5.01
6.24
7.46



HMWCOAT 2#MHA OYIRyIR—=ILIVRI)L
HMWCOAT 2 Flutes Long Neck Ball End Mills

RUE R—LHR AR AR BE  YrvIT-iNE 2R yvyIR | RLGHHE U—JHRAICKT 2REMR
Model Radius of | Effective | Length Neck Shank Taper | Overall | Shank | Suggested Effective Length by
Number Ball Nose | Length of Cut | Diameter Angle Length | Diameter | Retail Price Inclined Angles
R 2, ) od Bta L od ¥ 30’ 10 130" > 3
HWLB 2005-010 1 45 4 4,380 1.15 0 119 122 126 1.34
HWLB 2005-015 1.5 45 4 4,380 166 171 176 182 194
HWLB 2005-015-6 1.5 50 6 6,380 1.66 1.71 1.76 182 194
HWLB 2005-020 2 45 4 4,380 218 225 231 239 255
HWLB 2005-020-6 2 50 6 6,380 | 2.18 | 225 231 239 | 255
HWLB 2005-025 2.5 45 4 4,380 270 278 286 29 3.17
HWLB 2005-030 3 45 4 4,380 3.21 331 342 353 3.78
HWLB 2005-030-6 RO.25 3 0.4 0.49 16° 50 6 6,380 3.21 331 342 353 378
HWLB 2005-035 3.5 45 4 4,380 | 3.73 | 3.84 397 410 439
HWLB 2005-040 4 45 4 4,380 424 438 452 467 5.00
HWLB 2005-040-6 4 50 6 6,380 4.24 | 438 452 467 5.00
HWLB 2005-050 5 45 4 4,470 528 544 562 580 6.22
HWLB 2005-060 6 45 4 4,560 | 6.31 | 650 6.72 694 7.45
HWLB 2005-080 8 45 4 5470 837 863 892 922 990
HWLB 2005-100 10 50 4 6,800 | 10.43 10.76 11.12 11.50 | 12.34
HWLB 2006-010 1 45 4 3,740 1.15 118 122 125 1.33
HWLB 2006-015 1.5 45 4 3,380 1.66 1.71 1.76 181 1.93
HWLB 2006-015-6 1.5 50 6 5,100 166 171 176 1.81 1.93
HWLB 2006-020 2 45 4 3,380 | 218 | 224 231 238 | 254
HWLB 2006-020-6 2 50 6 5100 218 224 231 238 254
HWLB 2006-025 2.5 45 4 3,460 269 277 286 295 3.15
HWLB 2006-030 3 45 4 3,460 3.21 331 341 352 377
HWLB 2006-030-6 3 50 6 5200 | 3.21 331 341 352 377
RO.3 0.48 0.59 16°
HWLB 2006-035 3.5 45 4 3560 373 3.84 396 4.09 438
HWLB 2006-040 4 45 4 3,560 4.24 437 451 466 499
HWLB 2006-040-6 4 50 6 5380 4.24 437 451 466 4.99
HWLB 2006-050 5 45 4 3,560 | 527 544 561 580 6.21
HWLB 2006-060 6 45 4 3,560 630 6.50 6.71 6.94 744
HWLB 2006-060-6 6 50 6 5380 630 6.50 671 694 744
HWLB 2006-080 8 45 4 4,740 837 863 891 9.21 9.88
HWLB 2006-100 10 50 4 4,830 | 10.43 | 10.76 ' 11.11 11.49 12.33
HWLB 2008-020 2 45 4 3,380 217 224 230 237 252
HWLB 2008-020-6 2 50 6 5100 | 217 224 230 237 | 252
HWLB 2008-030 3 45 4 3,560 3.21 330 3.40 3.51 3.74
HWLB 2008-030-6 3 50 6 5380 | 3.21 330 340 3.51 3.74
HWLB 2008-040 4 45 4 3,560 4.24 437 450 465 497
HWLB 2008-040-6 RO.4 4 0.64 0.79 16° 50 6 5380 | 4.24 437 450 465 497
HWLB 2008-050 5 45 4 3,560 527 543 560 578 6.19
HWLB 2008-060 6 45 4 3,560 | 630 6,50 670 6.92| 742
HWLB 2008-080 8 45 4 3560 836 862 890 9.20 9.86
HWLB 2008-100 10 50 4 4,740 | 10.43 1 10.75 11.10 11.48  12.31
HWLB 2008-120 12 50 4 5840 1249 12.88 13.30 13.75 14.76

SIBHIEYE  Additional model



HMWCOAT 2#HA OYIRyIR—=ILIVRI)L
HMWCOAT 2 Flutes Long Neck Ball End Mills

nE R—L$E BBE IR BE  vevIr-tE 2E  YvYIoR  REIGEER - ARAIHT B EENE
Model Radius of | Effective | Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Ball Nose | Length of Cut | Diameter Angle Length | Diameter | Retail Price Inclined Angles
R 2, [ od, Bta L ®d ¥ 30’ 10 1°30’ 2 3
HWLB 2010-020 2 45 4 2,820 218 | 224 230 236 251
HWLB 2010-025 2.5 45 4 2,820 270 277 285 293 3.2
HWLB 2010-030 3 45 4 2,820 321 330 340 350 373
HWLB 2010-030-6 3 50 6 4,470 321 330 340 350 373
HWLB 2010-040 4 45 4 3,190 | 424 437 450 464 496
HWLB 2010-040-6 4 50 6 4930 424 437 450 464 496
HWLB 2010-050 5 45 4 3,190 528 543 560 578 6.18
HWLB 2010-050-6 5 50 6 4930 528 543 560 578 6.18
HWLB 2010-060 6 45 4 3,460 | 631 650 670 692 7.40
HWLB 2010-060-6 6 50 6 5200 631 650 670 692 7.40
HWLB 2010-070 7 45 4 3460 734 756 7.80 806 863
RO.5 0.8 0.98 16°
HWLB 2010-080 8 45 4 3,460 837 863 890 920 985
HWLB 2010-080-6 8 50 6 5200 | 837 863 890 920 985
HWLB 2010-090 9 45 4 3460 9.40 9.69 10.00 10.34 11.08
HWLB 2010-100 10 45 4 3,460 | 10.43 10.76 11.10 11.47 1230
HWLB 2010-100-6 10 50 6 5200 10.43 1076 11.10 11.47 1230
HWLB 2010-120 12 45 4 3,460 | 1250 12.89 13.30 13.75 14.75
HWLB 2010-140 14 50 4 4,020 1456 15.02 1551 16.03 17.19
HWLB 2010-140-6 14 60 6 5660 | 1456 15.02 1551 16.03 17.19
HWLB 2010-160 16 50 4 4740 16.62 17.15 17.71 1831 19.64
HWLB 2010-180 18 55 4 4740 18.68 19.28 19.91 20.58 22.09
HWLB 2010-200 20 515 4 5740 2075 21.41 2211 22.86 24.54
HWLB 2012-030 3 45 4 4290 | 3.07 315 324 333 354
HWLB 2012-040 4 45 4 4290 410 421 434 447 476
HWLB 2012-060 6 45 4 4650 6.16 634 654 675 7.21
HWLB 2012-080 RO.6 8 096 = 1.19 16° 45 4 4650 822 847 874 9.02 966
HWLB 2012-100 10 45 4 4,650 | 10.29 10.60 10.94 11.30 12.10
HWLB 2012-120 12 45 4 4,650 1235 1273 13.14 1358 1455
HWLB 2012-160 16 50 4 5470 16.47 1699 17.54 18.13 19.45
HWLB 2015-030 3 45 4 3280 3.10 3.8 326 335 355
HWLB 2015-040 4 45 4 3280 | 413 424 436 449 477
HWLB 2015-060 6 45 4 3280 6.19 637 656 676 7.22
HWLB 2015-060-6 6 50 6 5290 6.19 637 656 676 7.22
HWLB 2015-080 8 45 4 3460 825 850 876 9.04 967
HWLB 2015-080-6 8 50 6 5290 | 825 850 876 9.04 967
HWLB 2015-100 10 45 4 3,740 1032 10.63 1096 1132 12.11
RO.75 1.2 1.47 16°

HWLB 2015-100-6 10 50 6 5290 10.32 1063 1096 11.32  12.11
HWLB 2015-120 12 45 4 4,020 1238 1276 13.16 13.60 14.56
HWLB 2015-140 14 50 4 4,020 | 14.44 1489 1536 1587 17.01
HWLB 2015-160 16 50 4 4,020 16.50 17.02 17.57 18.15 19.46
HWLB 2015-180 18 55 4 4,020 1857 19.15 19.77 20.43 21.90
HWLB 2015-200 20 55 4 4,020 20.63 21.28 21.97 2271 2435
HWLB 2015-250 25 65 4 5600 | 25.79 26.60 27.47  28.40 [JPBY

¥IBIIEYE  Additional model



HMWCOAT 2 #¥X OVIRvIR—ILIVRII
HMWCOAT 2 Flutes Long Neck Ball End Mills

Number Ball Nose | Length of Cut | Diameter Angle Length | Diameter | Retail Price Inclined Angles
R 2, ) ®d; Bta L ®d ¥ 30’ 1° 1230’ 2 3
HWLB 2016-040 4 45 4 4560 411 422 434 446 474
HWLB 2016-080 8 45 4 4650 823 848 874 9.02 964
HWLB 2016-120 RO.8 | 12 1.28 | 1.58 16° 45 4 4,650 1236 | 12.74  13.14 | 13.57 | 1453
HWLB 2016-160 16 50 4 4,650 16.49 17.00 17.54 18.12 19.42
HWLB 2016-200 20 55 4 4,650 20.61 21.26 | 21.94 22.68 JPFBL.
HWLB 2018-060 6 45 4 3,800 6.17 634 653 672 717
HWLB 2018-100 10 45 4 4,020  10.29 | 10.60 | 10.93  11.28 | 12.06
HWLB 2018-160 RO.9 16 1.44 | 1.78 16° 50 4 4,020 16.48 1699 17.53 18.11 19.40
HWLB 2018-200 20 55 4 4,020 2061 21.25|21.93 2267 J2BL.
HWLB 2018-300 30 70 4 6,340 30.92 31.90 32.94 JZBL  THEL
HWLB 2020-030 3 45 4 2,820 | 3.07 3.14 321 329 347
HWLB 2020-040 4 45 4 2,820  4.10 421 432 443 470
HWLB 2020-040-6 4 50 6 4,470 410 | 421 432 443 470
HWLB 2020-060 6 45 4 3,190  6.17 633 652 671 7.14
HWLB 2020-060-6 6 50 6 4830 6.17 633 652 671 7.4
HWLB 2020-080 8 45 4 3460 823 846 872 899 959
HWLB 2020-080-6 8 50 6 5200 | 823 846 872 899 959
HWLB 2020-100 10 45 4 3,460 10.29 1059 1092 11.27 12.04
HWLB 2020-100-6 10 50 6 5,200 | 10.29 10.59 10.92 11.27 12.04
HWLB 2020-120 12 45 4 3,460 1235 1272 13.12 1354 14.49
HWLB 2020-120-6 12 50 6 5200 | 12.35 1272 13.12  13.54 | 14.49
R1 1.6 1.98 16°
HWLB 2020-140 14 50 4 3,460 14.42 14.85 1532 1582 16.93
HWLB 2020-160 16 50 4 3,460 | 16.48 16.98 17.52  18.10 | 19.38
HWLB 2020-160-6 16 60 6 5200 16.48 1698 17.52 18.10 19.38
HWLB 2020-180 18 55 4 3,460 | 18.54 19.11 | 19.72  20.37 J2BL
HWLB 2020-200 20 55 4 3,460 20.60 21.24 21.92 2265 JZBY
HWLB 2020-200-6 20 70 6 5200 | 20.60 21.24 21.92  22.65  24.28
HWLB 2020-220 22 60 4 4740 22.67 23.37 2412 2493 JPFBL
HWLB 2020-250 25 65 4 4,830 2576 | 26.57 | 27.43 2835 Bl
HWLB 2020-300 30 70 4 5470 3092 31.89 3293 JFEBL FHEL
HWLB 2020-350 35 80 4 7,480 | 36.08 37.21 38.43 | JZBL  TEBL
HWLB 2020-400 40 80 4 7.480 | 41.23 | 42.54 | SZBL | FHEL | THEL
HWLB 2025-060 6 45 4 3,740 | 621 637 655 674 7.15
HWLB 2025-100 10 45 4 3,920 10.34 10.63 10.95 11.29 12.05
HWLB 2025-150 R1.25 15 2 2.45 16° 50 4 4,650 15.49 | 15.96 | 16.45 16.98 2Bl
HWLB 2025-200 20 55 4 5470 20.65 21.28 21.96 22.68 J2BL.
HWLB 2025-250 25 65 4 5,840 2581 2661 27.46 JZBL | THEL

SIBHIAYE  Additional model



HMWCOAT 2#8F OYIxvIR—ILIVRI)L
HMWCOAT 2 Flutes Long Neck Ball End Mills

BIFE M—L¥E  BUR P33 SIS YvYIT—I\R 2R YvVIE | HRIGEHTES

Model Radius of | Effective = Length Neck Shank Taper | Overall | Shank | Suggested

Number BallNose  Length of Cut | Diameter Angle length | Diameter | Retail Price

R 2, Q ¢d, Bta L ¢od ¥
HWLB 2030-060-3 6 — 60 3 3,190
HWLB 2030-060-4 6 60 4 3,190
HWLB 2030-060 6 60 6 3,460
HWLB 2030-080 8 60 6 3,460
HWLB 2030-100 10 60 6 4,020
HWLB 2030-120 12 60 6 4,190
HWLB 2030-140 14 60 6 4,650
R1.5 2.4 2.95 16°
HWLB 2030-160 16 60 6 4,650
HWLB 2030-180 18 60 6 4,650
HWLB 2030-200 20 70 6 4,470
HWLB 2030-250 25 70 6 4,470
HWLB 2030-300 30 70 6 5,100
HWLB 2030-350 35 80 6 6,470
HWLB 2030-400 40 80 6 8,020
HWLB 2040-080-4 8 — 70 4 3,340
HWLB 2040-080 8 70 6 3,560
HWLB 2040-100 10 70 6 3,560
HWLB 2040-120 12 70 6 4,650
HWLB 2040-140 14 70 6 4,650
HWLB 2040-160 16 70 6 4,650
HWLB 2040-180 R2 18 3.2 3.95 16° 70 6 4,650
HWLB 2040-200 20 70 6 4,650
HWLB 2040-250 25 70 6 4,650
HWLB 2040-300 30 70 6 4,650
HWLB 2040-350 35 80 6 5,380
HWLB 2040-400 40 90 6 6,020
HWLB 2040-450 45 90 6 7,750
HWLB 2050-100 10 70 6 5,470
HWLB 2050-150 15 70 6 7,750
HWLB 2050-200 R2.5 20 4 4.95 16° 70 6 7,750
HWLB 2050-250 25 70 6 7,750
HWLB 2050-300 30 80 6 8,300
HWLB 2060-100 10 80 6 5,840
HWLB 2060-150 15 80 6 5,840
HWLB 2060-200 20 80 6 5,840
HWLB 2060-250 25 80 6 5,840
HWLB 2060-300 30 80 6 6,020
R3 4.8 5.95 —

HWLB 2060-350 35 80 6 6,200
HWLB 2060-400 40 90 6 6,570
HWLB 2060-450 45 100 6 7,020
HWLB 2060-500 50 120 6 7,110
HWLB 2060-600 60 120 6 7,540

¥IBIIEYE  Additional model

D—JHAEAICHY ZREMR
Effective Length by
Inclined Angles

30° 1 1°30° 2

FHRRL | FHRU | FERL | FSRU
No Interference | No Interference | No Interference | No Interference

6.19 6.35 6.51 6.69

6.19 | 635 6,51 6.69

8.26 848 872 897

10.32 10.61 | 10.92 11.25

1238 12.74 13.12 13.52

14.45 14.87 | 15.32 | 15.80

16.51 17.00 17.52 18.08

18.57 19.13 | 19.72 | 20.36

20.63 21.26 21.92 22.63

2579 26.58 27.42 28.33

30.95 31.91 3293 34.02

36.10 | 37.23 ' 38.43 | 39.71

4126 4255 4393 JERL

FHRL | FERU | FERU | TSR
No Interference | No Interference | No Interference | No Interference

8.24 845 8.67 890

10.30 10.58 | 10.87 11.18

12.37 1271 13.07 13.46

14.43 14.84 15.27 15.73

16.49 16.97 17.47 18.01

18.56 19.10 19.67 20.29

20.62 21.22 21.87 2257

25.78 | 26.55 | 27.37 28.26
FiHRL
No Interference

Fiba L
38.38 No Interference
FisaL | FEBRL
No Interference | No Interference
FiBRL | FHRL
No Interference | No Interference

10.82 11.11

30.93 31.87 32.88

36.09 37.20

41.25 4252

46.40  47.85

10.29 10.55

15.45 15.87 16.32  16.81

L0

o Interference

20.60 21.19

FiBaL | FHRL
No Interference | No Interference

FiBRL  FHRL
30.92 31.84 No Interference | No Interference

FiBL | FHERL | FERL | FERL
No Interference | No Interference | No Interference | No Interference

FibL  FHL  FERL  FHBL
No Interference | No Interference | No Interference | No Interference

FBRL | FHRU | FSRL | FSRUL
No Interference | No Interference | No Interference | No Interference
FHRL  FHL  FERL FSRL
No Interference | No Interference | No Interference | No Interference

FHRBRL | FHRU | FERL | FSERUL
No Interference | No Interference | No Interference | No Interference

FHEL  FERL | FERL FSERL
No Interference | No Interference | No Interference | No Interference

FHRL | FERU | FSRL | FSRUL
No Interference | No Interference | No Interference | No Interference

FHRL  FHRL  FERL  FERL
No Interference | No Interference | No Interference | No Interference
FHRL | FERU | FERU | FSERUL
No Interference | No Interference | No Interference | No Interference
FHRL  FHRL | FSRL  FSRL
No Interference | No Interference | No Interference | No Interference

2576 26.52

3
FistaL
No Interference

7.09
7.09
9.54
11.98
14.43
16.88
19.33
21.77
24.22

30.34
FiaL
No Interference
FiFEL
No Interference

FistaL
No Interference

FistaL
No Interference

9.43
11.88
14.32
16.77

19.22

FiHEL
No Interference

FistaL
No Interference

FiHEL
No Interference

FiHEL
No Interference

FiHEL
No Interference
Fis1aL
No Interference
FiBEL
No Interference

11.77

FHEL
No Interference
FistaL
No Interference
FiBEL
No Interference
FiHEL
No Interference
FHEL
No Interference
FitaL
No Interference
FiBEL
No Interference
FHEL
No Interference
FistaL
No Interference
FiHEL
No Interference
FiBEL
No Interference
FHEL
No Interference
FistaL
No Interference
FiHEL
No Interference



HWLB tIHIZ4Z Milling Conditions

TUN—RVH /7 BANSE

BEANE BEANEH AN
B PR'E_‘%RDE;E'\E'EDDSSTTEE;;S / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)

AE AR BYMR OHRE XUEE  ap Qe  OEGEE EVEE  ap Qe OEREE EXWEE ap Qe  [EEGREE XWEE  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)  Min")  (mm/min) (mm)  (mm)  min?Y)  @/mn) (mm)  (mm) | minY)  mm/min) (mm) | (mm) - (min?) | @m/min) (mm) | (mm)
0.2 48,000 55  0.002 0.002 48,000 45 1 0.002 | 0.002 48,000 45 0.002 0.002 36,000 22 0.002 0.002
2001 RO.05 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
0.5 48,000 35  0.002  0.002 48,000 35 0.002  0.002 48,000 35 0.002  0.002 36,000 17 1 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 R0O.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 60,0000 130 | 0.002 | 0.003 45,000 65  0.002  0.003
0.5 60,0000 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
0.75 160,000/ 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

2002 |Ro-1 1.5 /60,0000 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
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
2.5 46,850 60 | 0.001 0.001 40,450 30 0.001  0.001 40,450 20 1 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 0.001 0.001
0.5 60,0000 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 60,0000 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 45,0000 310 0.004 0.007 43,500 180 0.003 0.005 32,500 90 | 0.003 | 0.005
2003 |Ro.15 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 45,0000 190 0.003 0.005 43,500 110 0.002 0.004 32,500 55 | 0.002 | 0.004
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
4 23,900 45 1 0.001 0.001 22,550 30 0.001 0.001 22,300 20 0.001 0.001 16,720 10 0.001 0.001
0.5 |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
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 35,000 240 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 RO.2 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
5 25,000 120 0.002 0.003 21,500 100 0.001 0.002 20,500 80 0.001 0.002 15,350 40 0.001 0.002
6 18,000 60 | 0.001 0.002 18,000 60  0.001 | 0.002 17,000 45 1 0.001 | 0.002 12,750 20 | 0.001 | 0.002
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 22500 150 0.007 | 0.01
2 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
2.5 44,0000 650  0.015 0.04 33,0000 530 0.01 0.02 30,0000 300 0.007 0.01 22500 150 0.007 | 0.01
3 40,000 500 0.01 0.02 31,000 400 0.007 0.01 28550 230 0.005 0.008 21,400 115 0.005 0.008
2005 R0.25 3.5 [36,350 340 0.007 0.017 29,000 270 0.005  0.008 27,700 160 0.003 0.006 20,300 80 | 0.003 | 0.006
4 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
5 27,0000 135 0.003  0.008 24,200 110 0.002 0.005 23,500 75 1 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
8 15,900 60 | 0.001 0.003 15,900 40 | 0.001 | 0.002 15,900 25 1 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 1 0.001 0.001 10,200 7 0.001 0.001



HWLB tIHIZ4Z Milling Conditions

TUN—RVH /7 BANSE

BEANE BEANEH AN
B PR'E_‘%RDE;E'\E'EDDSSTTEE;;S / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)

AE AR BYMR OHRE XUEE  ap Qe  OEGEE EVEE  ap Qe OEREE EXWEE ap Qe  [EEGREE XWEE  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) | (m/min) (mm) | mm) | min?)  @m/min (mm) | (mm)  (min?) | @m/min) | (mm)  (mm) | minY)  m/min) - (mm) | (mm)
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
1.5 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
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
2.5 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 30,0000 800 | 0.015 0.09 26,500 520 0.008 0.065 20,000 260 0.008 | 0.065
2006 RO.3 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

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 15000 105 | 0.004 0.03
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
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
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
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 15,500 200 0.006 0.065
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 14,0000 220 | 0.005 | 0.06 13,7000 290 0.003 0.04 13,650 140 0.002 0.03 10,250 70 | 0.002 | 0.03
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
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 16,0000 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 |16,0000 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 | 0.177 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 H 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

3 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

4 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

6 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 20,2000 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 12400 430 0.01 0.095 12,250 360 0.01 0.095 9,200 180 0.01 0.095
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 H 0.08



HWLB tIHIZ4Z Milling Conditions

TUN—RVH /7 BANSE

BANE AN AN
I PR'E_‘F/:ARRDE;E'\E'EDSSTTEEES / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)

BE AR BYR OHRE XUERE ap ae OEEE X RE ap Qe OEmRE XUEE  ap 8e CEmRE | X RE 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)  Min")  (mm/min) (mm)  (mm)  min?Y)  @/mn) (mm)  (mm) | minY)  mm/min) (mm) | (mm) - (min?) | @m/min) (mm) | (mm)
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 | 029 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 1,300 0.1 0.37 15,000/ 1,250 A 0.045 0.25 14,000 1,050 0.03 | 0.21 10,500/ 525  0.03 | 0.21

2015 R0O.75 | 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

14 11,2000 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
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

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 10,000 245 0.024 0.19

16 10,800 375 0.03 | 0.21 10,800 450 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

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

10 25,750 2,000 0.14 | 0.48 14,400 1,650 0.06 0.32 12,900 1,420 0.035 0.24 9,700 713 0.035 0.24

2018 R0O.9 16 15,550 860 | 0.065 | 0.33 11,700 900 0.03  0.22 11,150 730 | 0.02 | 0.18 8,400 365  0.02 | 0.18

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 5,250 80 | 0.006 | 0.06
3 28,000 2,900 0.3 0.7 14,000 2,100 0.15 05 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 9,2000 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 | 045 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 5,250 150 0.006 0.04 5,250 100 0.006 @ 0.04 3,950 50 0.006 0.04

6 25,000 3,000 0.35 | 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

2025 R1.25 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
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




HWLB tIHIZ4Z Milling Conditions
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I PR'E_‘F/:ARRDE;E'\E'EDSSTTEEES / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)

BE AR BYR OHRE XUERE ap ae OEEE X RE ap Qe OEmRE XUEE  ap 8e CEmRE | X RE 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)  min") | mm/min) (mm) | (mm) | min")  @m/min) - (mm) | (mm) | min") | @m/min) (mm)  (mm) | min")  @m/min) - (mm) | (mm)
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 k15 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
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 4,270 185 0.03  0.29
35 5550 335 0.045 | 0.36 5,350 440 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 3650 125 0.02 0.24
8 18,000 3,200 0.5 1.3 9,000 2,300  0.25 | 0.95 7,900 2,000 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 0.95 7,900 2,000 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
2040 |r2 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 5,900 1,000 0.13 0.7

25 12,500 1,500 | 0.25 | 0.95 8,000 1,450 0.13 0.7 7,450 1,250 0.09 @ 0.55 5600 625 0.09 0.55

30 7,000 550 0.1 0.6 7,000 660 0.06 | 0.45 7,000 540 0.06 @ 0.45 5,250 270 0.06 | 0.45

35 6,000 520 0.09 0.59 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 | 0.39 4,300 370 0.04 0.39 3,200 185  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

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 2,300 0.25 1.05 6,350 2,000 0.16 @ 0.88 4,750 1,000 0.16 0.88

2050 R2.5 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

25 12,200 2,350 0.4 1.35 6,800 1,850 0.2 0.95 6,250 1,600 0.13 0.8 4,650 800 0.13 0.8

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 4,650 625  0.11 | 0.73

10 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
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 13 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 R3
35 11,000 2,750 0.48 | 1.6 6,100 2,050 0.25 | 1.05 | 5,500 1,800 0.17 0.8 4,150 900 0.17 0.8
40 9,000 2,050 0.37 1.35 5750 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 5,350 1,150 ' 0.15 | 0.55 | 5,150 1,000 0.12 | 0.45 | 3,850 500 0.12 | 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 3,600 430 0.1 0.75 | 3,600 510 | 0.08 0.22 | 3,550 435 0.08 022 @ 2650 215 0.08 @ 0.22
#E .
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+ 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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CAUTION

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.
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T140-0013 FRR#a/ | IXFEAH6-17-1
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Price & Specifications are subject to change without notice.

U.S. UNION TOOL, INC.

(U.S. HEADQUARTERS)

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

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 US.A.
Tel: 1-408-982-0205 Fax: 1-408-982-032

UPPER MIDWEST REGIONAL SERVICE CENTER
(Customer Service, Minneapolis, Minnesota)

155 Bridgepoint Drive, Unit 3 South St. Paul, MN 55075 U.S.A.
Tel: 1-651-552-0440 Fax: 1-651-552-0435

TAIWAN UNION TOOL CORP.

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

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

UNION TOOL EUROPE S.A.

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

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

UNION TOOL (SHANGHAI) Co., LTD.

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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