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Tungsten Garbide End Mills v
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UTWCOAT 2% 0OYIRvIR—ILIVRI)
UTWCOAT 2 Flutes Long Neck Ball End Mills
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Best performance at materials up to 40HRC

DA KLY OIERIRARIE

Suited for a wide range of materials

U—XF JVISMHEEE

Cost-efficient

2026F8H 11EFHEM
August 2026 11 models added
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New coating [EFiiiriyrias st

UTWCOAT New coating with the best performance achievable in work materials up to 40HRC

SiEE - Rk

T/ ARy MEEIC K BBZEEEZRR.

BV EMEREMEICK Y. £ ~40HRCE THRUVIEREZ FiE |
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

T — BICSCMRDFUN— R VT RERB &Y
o F56 BEMUPEGE LT,

Longer tool life and improved mirror surface finish Longer tool life and improved mirror surface finish on
SCM Prehardened Steels compared to conventional tools.

( N\
#Fos UP SBmE UP -
Longer tool life Improved mirror surface finish ﬁ{\i‘\?ﬁf‘g'f{;é%‘é:ﬂ;"
at the tip
#HI—7 « 7 SR S v MR -
UTWCOAT + TRSEHIC & DM TEFRNZHH L.
New Coating MIEERZRELE

Tool tip has a micro flatland design
reducing milling surface roughness.

¥RO.1 RBIFSERBNT S v MEKD G U EBA
\_ Micro flatland design at the tip does not apply to below RO.1. )

=y B33 ERMEM T4

Even higher accuracy than beforel!

High Precision

K& Conventional CSELB CWLB &£ Unit (mm)
RoLgER  REE sEam  TTY7ELE R—V%ER | REE | smaE (VrY7ERE L o
Radius of Ball Radius Diameter Shank Radius of Ball Radius | Diameter Diarﬁgter Helix Angle
Ball Nose AR Tolernes Diameter Ball Nose Accuracy | Tolerance TolErance g
Y Tolerance
R0.05~R0.075 +0.002  0/-0.01 R0.05 ~R0.075 -+ 0.002 M
RO ~R1.25 0/-0.006 | 0°
A ~R1. /-0.004
0/-0.005 RO.1 ~R1.25 + 0.003 0 (Ohg)o
~ + |
R1.5 ~R2 + 0.005 0/-0.015 R1.5 ~R2 + 0004 00000 7
R2.5~R3 R2.5 ~R3 + 0.005 '
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Longer tool life
Carbon Steels S50C Roughing

T TEISEHE Roughing - Tool damage comparison

R1.5 X EL12 =80 Carbon Steels S50C
~ Work Size {thtt
200 X 105 X 1.12 mm Competitor's tool
Coolant
KB HEYIEH
(RIL—REV R)L)
Water Soluble
(Through Spindle)
60 DIILHE
After 60 min
OlEmRE -
Spindle Speed 22,000 min
EWIRE :
Feed Rate 2,300 mm/min .
a
Axial I;epth 0.28 mm
Qe
Radial Depth 0.7 mm - .
A k = C [ | \\\
o READTALICBNTE, CWLB OREEFEIH BT

CWLB offers excellent wear resistance even on Carbon Steel Roughing

RGFaR(L

Longer tool life

PXA30 (30 HRC)

PXA30 (30 HRC) Roughing

FIIT T EREEFEH#ES Roughing - Tool wear comparison

R3 X EL30 PXA30 (30 HRC)

T

Work Size 190 DIl T#%TE Tool after 190 min of milling
200 X 100 X 15 mm

fthtt
Coolant CwLB Competitor's tool
KB HELIELH

Water Soluble

SeimEs
Tip point
O#5ERE - PINTHELR
Spindle Speed 9.000 min Cutting edge
X RE .
Feed Rate 2,700 mm/min
ap
Axial Depth 0.4 mm I<LHE
5 Rake face
Radial Depth (L
Cycle Time 190 min

R3 RHIITICHENTH. fintt KWUMHEFEIERLF

Excellent wear resistance compared to the competitor's tool for R3 roughing



PXA30 (30 HRC) 11:'1‘-‘”"1 Eg%erﬁioﬂ:i:‘; fﬁdﬁlﬁgf mirror surface finish

PXA30 (30 HRC) Finishing

:FE‘H:J:H"IIHI TEER - )ITELEE  Flat surface finishing - Tool wear and milling surface comparison
RO.5 X EL6 PXA30(30 HRC)

[ERESE . {4t
Spindle Sp:ed 20,000 min™ Gl Competitor's tool
E;é%i 500 mm/min
120 5h0T#%
ap After 120 min
Axial Depth 0.03 mm
e Work Size
Radial Depth 003mm | lant 15 X 10 X 0.06 mm
Cycle Time 120 min | AETELDRLE 20 ST
Water Soluble After 20 min
NITEFRE ERaZE( b (8fi:um)
Milling time and transition of Ra (Unit um)
0.15
H CWLB 60 Il L#
W {th#t competitor's tool After 60 min
0.10 ,_‘ o
0.05 : 120 3P0 #
d After 120 min
0.00

20 min 60 min 120 min

120 7I0T#%&. CWLB. fthitt&BICIEREERE, MimmlIo
HIHEE CWLB "REF

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

HEELEFIT TEER - IITHEEEE  curved surface milling - Tool wear and milling surface comparison
RO.5 X EL6 PXA30(30 HRC)

Coolant
20 y AKA T CWLB

Water Soluble

120 93
HIT#
YRR
y Average wear width
e dﬁftﬁi\ UL 0.014 mm 0.028 mm
XA O
Milling directi ;
illing direction 60 ﬁj]ﬂI{&
After 60 min
OERERE -
Spindle Speed 20,000 min
EVIRE .
FeedRate 200 Mm/min 120 ST
a After 120 min
Axial Igepth 0.03 mm
Qe
Radial Depth 0.03 mm

CWLB offers better milling surface on both flat and curved surfaces.
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Longer tool life and improved mirror surface finish

NAK80 (40 HRC) {1 EIFnT

NAK80 (40 HRC) Finishing

ﬁ:J:lf’]ﬂI Irgeg“%f ° HHIEHSE Finishing - Tool wear and milling surface comparison

RO.5 X EL6 NAK80(40 HRC)
[Ol#mERE . it
AN RE i 135 0 T#
Feed Rate 500 mm/min Pt
a THEFEE
Axial Igepth 0.02 mm Average tip point wear ¢
a Work Size width after 135 min 0:013 mm
A .
Radial Depth 0.02 mm Coolant 18 X 12 X 5 mm
S| N
Cycle Time 135 min ;J;/eli{tﬂﬁljlﬂa 135 10 T#
ater Soluble After 135 min
HITESRE &RaZE( b (8hiz:um)
Milling time and transition of Ra(Unit um)
% "mcwis
W {t%t competitor's tool 1 ?t5 AT #
After 135 min
0.10

0.00

45 min

90 min 135 min

k& S50C T EIFIT

Carbon Steels S50C Finishing

KHEEDIHRYT v NEREZYET  Pocket wall removed for better visibility

NAK80 [C3W\WTH, CWLB I THE. MEFHMETRIF

CWLB offers better milling surface and wear resistance even on NAK80.

RFaR{L

Longer tool life

ﬁ:J:lf’J[lI TEER - BT LER Finishing - Tool wear and surface roughness comparison

RO.5 X EL6 k3= Carbon Steels S50C
ClEmRE -
Spindle Speed 20,000 min
R RE ) 135 L%
Feed Rate 500 mm/min STimEh
a, 0.02 R
. .02 mm Average tip point wear
Axial Depth Work Size widtgh aft%rp1 35 min
ae X 12 X
Radial Depth 0.02mm Coolant 18 X125 mm
TBELTE 1
CycleTime ~ 135min | AEHIAE 135 50T
ater Soluble After 135 min

NSRS ERaZE( b (8fizum)

Milling time and transition of Ra(Unit um)

1.00
Bl CWLB
080 l CSELB E
0.60 P
0.40
0.20 REHDOL EFNTICHNTH,
CWLB DEFEMENRIF
0.00 90 min 135 min CWLB offers excellent wear resistance on Carbon Steels finishing.

©



CENA'V Dyayglwbulﬁ ﬁﬁﬁoill‘%nlﬂrzr surface finish

Superior surface finish

H—HRVFEFTIVIITES| carbon-look model milling example

CWLB R0O.5 X EL2:R1 X EL3 CENA-V (38 HRC)
JMITEFES Ra (um) Feimiu\T S v FERFARIC K,
Surface Roughness ﬂﬂIE*HL"h“EEE
. FE:Ra 0.032um siale sufoce oughness due to the micro

e i :Ra 0.048um
7 Curved surface
CWLB I &hiE
CWLB milling video
Work Size : 60 X 60 X t20
Coolant : Water-Soluble

TI% = ClEmEE EIRE ap Qe T EFR  IITERS
Process Tool Spindle Speed  Feed Rate Allowance = Cycle Time
(min™) (mm/min)  (mm)  (mm) (mm) (h:m:s)
Sl Outer side / Roughing 0.6 0:25:40
0.2 0.02
S4EIchFE  Outer side / Semi-roughing 30,000 2,000 0.2 0:04:40
BIEERt_E1F  Side surface / Finishing R1 X EL3 0.08 0.08 0 0:17:34
X
SHEIfE_EIF  Outer side / Finishing 40,000 1,600 0.02 0.04 0 0:31:07
FE*R Top surface / Roughing 0.6 0.1 0:09:03
30,000 2,000 0.2
FERE  Top surface / Semi-roughing 0.2 0.05 0:13:30
e Top surface / AN
LT EE-RE Semi-roughing / Corner RO.5 X EL2 30,000 1,600 0.09 0.18 0.05 0:04:11
FEdE EIF Top surface / Semifinishing . R1 X EL3 30,000 2,000 0.08 0.08 0.02 0:34:43
o Top surface / OG-
tEdHt BT Semi-inishing / Comer o s % EL2 30.000 1,600 0.06 0.06 0.02 0:06:42
LFEfEEIF Top surface / Finishing 800 0.02 0.03 0 2:47:23
TEfER Toolsused Et44 Total 4 pcs &5t Total 5:14:33
CWLB ¥HEft EIF cCRIFFITHEICT BICIE - - - —OEESEE) DRV E., a.
How to achieve an excellent milling surface when finishing flat surface with CWLB Feed per tooth, a,

—EEEYE)DEVE, ac = =Lk ISy MEDTNIAERS £v. 1a<s3
- ZEULCEBFEITIEHIESNS

By reducing the feed per rotation and a. to less than the length of the cutting edge on the ball tip flat surface, excellent milling surfaces
can be obtained consistently.

e —EEREED DEYE fF ERBRDYAHE a. DHESESRG

Recommended conditions for feed per rotation f and radial depth a.

R—JLUR —OESe ) D ae
xWE8f
Ball R Feed per rotation 7 Radial Depth
(mm/rev) (mm)
0.1=R<0.25 0.01 0.01
0.25=R<0.5 0.015 0.015
1 EEES)DEUE f SHER 0.5=R<1 0.03 0.03
Calculation formula for feed per rotation f 1=R=<3 0.04 0.04

1 CEREEDDEYE  f (mm/rev)  Feed per rotation : f (mm/rev)

Ve Vi=3XiRE (mm/min)  vs=Feed Rate (mm/min)
n=[MOE5ERE (min') »= Spindle Speed (min-)

f =
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Additional

UTWCOAT 2#8HA OVIxvIR—ILIVRI)
UTWCOAT 2 Flutes Long Neck Ball End Mills

utw ki 99“_3 KK RO.05 ~R0O.15 (&
N BNy I F— IR TS D FE A
RO - O 5 ~~ R3 «COAT %sfﬂﬁr‘ Back taper geometry does not apply to R0.05-R0.15.
SHSHEIER c@ODIEICHEEE) Material Applications (% Highly Recommended @ Recommended O Suggested)
# Bl # Work Material

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

&

<

© o

e 4—————4 3 u:

A ir ©

2 A Ko

o 3

21 <

- L -

Yy VI T—INAIRBBERTY, - BER
The shank taper angle shown is not an exact value. Inclined angle

‘ _I%_*%EE High Accuracy

?EEEDEIIJJ: v E(C%_*ﬁfi.:(: I Even higher accuracy than our conventional tools!

{E3RGa Conventional CSELB CWLB 87 Unit (mm)
R—L¥ER  REE simax  TTY7ELE RoLER | RMEE | smam YTZ7ERE L
Radius of Ball Radius Diameter Sl Radius of Ball Radius | Diameter Diarggter Helix Angle
Ball Nose Y T — Diameter Ball Nose Accuracy | Tolerance TelEmnae g
Y Tolerance
R0O.05~R0.075 £ 0.002 0/-0.01 RO.05 ~ R0O.075 =+ 0.002 m
R 0/-0.006 | 0°
' ' 0/-0.005 RO.1~R1.25  +0.003 o0
~ + g
R1.5 ~R2 + 0.005 0/-0.015 R1.5 ~ R2 +0.004 00000 Z
R2.5~R3 R2.5~R3 + 0.005 '

‘ l\“_:J“ 3 y? v 70 Upgrade
HWLB, CWLB 2 YU —XTMEFFEE. TEBENMN—IY3a 7y FUF LR,

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

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

CWLB HWLB HGLB

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




UTWCOAT 2#HA OYVIRYIR—=ILIVRII
UTWCOAT 2 Flute Long Neck Ball End Mills

&5t 201 BUE Total 201 models 847 Unit (mm)
RE R—ILHE  BIR AR BE  yrvI7-It 2R yryIR  REIEEE D—J HAREAICHT 2ERENR
Model Radius of | Effective = Length Neck Shank Taper | Overall = Shank  Suggested Effective Length by
Number BallNose = Length of Cut Diameter Angle Length | Diameter Retail Price Inclined Angles
R 2, 2 ®d; Bta L #d ¥ 30’ 10 130" 2 3
CWLB 2001-002 0.2 45 4 9300 023 0.25 0.27 0.28 0.32
CWLB 2001-003 RO.05 0.3 0.08 | 0.095 11° 45 4 9,300 034 036 038 040 046
CWLB 2001-005 0.5 45 4 10,030 055 058 061 065 0.73
CWLB 20015-003 0.3 45 4 10,760 037 039 041 043 048
CWLB 20015-005 R0.075 0.5 0.12  0.135 11° 45 4 11,400 058 061 064 067 0.76
CWLB 20015-010 1 45 4 11,860 1.10 1.16 122 1.28 1.44
CWLB 2002-003 0.3 45 4 6,470 043 045 047 049 0.55
CWLB 2002-005 0.5 45 4 6,470 063 066 069 073 0.81
CWLB 2002-0075 0.75 45 4 6,470 089 094 098 1.03 1.16
CWLB 2002-010 RO.1 1 0.16 | 0.19 11° 45 4 6,470 1.16 1.21 127 134 1.50
CWLB 2002-015 1.5 45 4 7,020 1.67 175 183 193 217
CWLB 2002-020 2 45 4 7,750 219 230 241 254 285
CWLB 2002-030 3 45 4 9,120 @ 3.24 339 357 376 4.22
CWLB 2003-005 0.5 45 4 6,380 063 066 069 072 0.80
CWLB 2003-0075 0.75 45 4 6,380 089 093 097 1.02 1.14
CWLB 2003-010 1 45 4 6,380 1.15 1.21 126 133 148
CWLB 2003-015 1.5 45 4 6.840 166 174 183 192 215
CWLB 2003-020 RO.15 2 0.24 | 0.29 11° 45 4 6,840 219 229 240 253 283
CWLB 2003-025 2.5 45 4 7,020 271 284 298 3.14 352
CWLB 2003-030 3 45 4 7,020 3.23 339 356 375 4.20
CWLB 2003-040 4 45 4 7300 @ 4.28 449 472 497 557
CWLB 2003-050 5 45 4 8,210 533 559 587 6.19 694
CWLB 2004-005 0.5 45 4 4,380 | 063 066 068 0.71 0.78
CWLB 2004-0075 0.75 45 4 4,380 0.89 093 097 1.01 1.12
CWLB 2004-010 1 45 4 4,380 115 1.20 1.26 132 1.46
CWLB 2004-010-6 1 50 6 6,380 1.15 120 126 132 1.46
CWLB 2004-0125 1.25 45 4 4,470 1.40 146 153 1.61 1.79
CWLB 2004-015 1.5 45 4 4,470 1.66 174 182 191 213
CWLB 2004-020 2 45 4 4560 218 229 240 252 281
CWLB 2004-020-6 RO.2 2 0.32 | 0.39 11° 50 6 6,660 218 229 240 252 281
CWLB 2004-025 2.5 45 4 4,740 | 271 283 297 313 350
CWLB 2004-030 3 45 4 5020 323 338 355 374 4.18
CWLB 2004-030-6 3 50 6 7300 3.23 338 355 374 4.8
CWLB 2004-035 3.5 45 4 5470 376 393 413 435 487
CWLB 2004-040 4 45 4 5470 @ 4.28 448 471 496 555
CWLB 2004-050 5 45 4 5740 533 558 586 6.18 6.92
CWLB 2004-060 6 45 4 6,660 637 6.68 7.02 740 829

SIBHIEYE  Additional model



UTWCOAT 2#H OYIRyIR—)LIVRI)
UTWCOAT 2 Flute Long Neck Ball End Mills

BT R—IL¥R BAIR IR BE YvIIT=I\A 2R YvYo%  HIGEHTS D—JREAICHT 2RENR
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, 2 ¢d; Bta L od ¥ 30° 1° 1°30" 2" 3°
CWLB 2005-010 1 45 4 4,380 115 120 1.25 1.31 1.45
CWLB 2005-015 1.5 45 4 4,380 166 173 181 190 2.11
CWLB 2005-020 2 45 4 4380 218 228 239 251 2.80
CWLB 2005-020-6 2 50 6 6,380 218 228 239 251 2.80
CWLB 2005-025 2.5 45 4 4380 271 283 297 312 348
CWLB 2005-030 3 45 4 4380 3.23 338 354 373 417
CWLB 2005-030-6 RO.25 3 0.4 0.49 11° 50 6 6,380 @ 3.23 338 354 373 417
CWLB 2005-040 4 45 4 4,380 4.28 448 470 495 554
CWLB 2005-040-6 4 50 6 6,380 @ 4.28 448 470 495 554
CWLB 2005-050 5 45 4 4,470 532 558 586 6.17 6.90
CWLB 2005-060 6 45 4 4560 637 6.68 701 739 827
CWLB 2005-080 8 45 4 5470 846 887 932 9.82 11.01
CWLB 2005-100 10 50 4 6,800 10.56 11.07 11.63 1226 13.75
CWLB 2006-010 1 45 4 3,740 1.15 119 124 130 1.43
CWLB 2006-015 1.5 45 4 3,380 166 173 180 1.89 209
CWLB 2006-020 2 45 4 3,380 218 228 238 250 278
CWLB 2006-020-6 2 50 6 5100 218 228 238 250 278
CWLB 2006-025 2.5 45 4 3,460 270 282 296 3.11 3.46
CWLB 2006-030 3 45 4 3,460 @ 3.23 337 354 372 4.5
CWLB 2006-030-6 3 50 6 5200 3.23 337 354 372 4.15
CWLB 2006-035 35 45 4 3,560 375 392 412 433 483
CWLB 2006-040 4 45 4 3,560 4.27 447 469 494 552
CWLB 2006-040-6 - 4 048 1058 " 50 6 5380 427 447 469 494 552
CWLB 2006-045 4.5 45 4 3,560 480 5.02 527 555 6.20
CWLB 2006-050 5 45 4 3,560 532 557 585 6.16 6.89
CWLB 2006-060 6 45 4 3,560 637 6.67 700 738 8.26
CWLB 2006-060-6 6 50 6 5380 637 6.67 700 738 8126
CWLB 2006-070 7 45 4 4,020 741 777 816 859 9.62
CWLB 2006-080 8 45 4 4,740 846 8.87 932 9.81 10.99
CWLB 2006-100 10 50 4 4,830 1056 11.06 11.63 1225 13.73
CWLB 2006-120 12 50 4 5470 1265 13.26 13.94 14.69 16.47
CWLB 2008-020 2 45 4 3,380 218 227 237 248 274
CWLB 2008-020-6 2 50 6 5100 218 227 237 248 274
CWLB 2008-030 3 45 4 3,560 322 336 352 370 411
CWLB 2008-030-6 3 50 6 5380 322 336 352 370 4.11
CWLB 2008-040 4 45 4 3,560 4.27 446 468 492 548
CWLB 2008-040-6 RO.4 4 0.64 0.79 11° 50 6 5380 427 446 468 492 548
CWLB 2008-050 5 45 4 3560 532 556 583 6.13 6.85
CWLB 2008-060 6 45 4 3,560 636 6.66 699 735 8122
CWLB 2008-080 8 45 4 3560 846 886 930 9.79 10.96
CWLB 2008-100 10 50 4 4,740 1055 11.06 11.61 1223 13.70
CWLB 2008-120 12 50 4 5840 1265 13.25 1392 14.67 16.43

¥GBEAIBYE  Additional model



UTWCOAT 2#HA OYVIRYIR—=ILIVRII
UTWCOAT 2 Flute Long Neck Ball End Mills

B R—L¥E AME IR BE  vrvor-tE 2R YvyoR  R2IEHE O— I ARAICNT 2RENE

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

Number BallNose = Length of Cut Diameter Angle Length | Diameter Retail Price Inclined Angles

R 2, 2 ®d, Bta L od ¥ 30’ 1° 1°30° 2 3

CWLB 2010-020 2 45 4 2,820 218 227 237 247 272
CWLB 2010-025 2.5 45 4 2,820 271 282 294 308 341
CWLB 2010-030 3 45 4 2,820 | 323 337 352 369 4.09
CWLB 2010-030-6 3 50 6 4,470 323 337 352 369 4.09
CWLB 2010-040 4 45 4 3,190 | 4.28 447 468 491 546
CWLB 2010-040-6 4 50 6 4930 4.28 4.47 468 491 546
CWLB 2010-050 5 45 4 3,190 | 532 557 583 6.13 6.83
CWLB 2010-050-6 5 50 6 4930 532 557 583 6.13 6.83
CWLB 2010-060 6 45 4 3,460 637 666 699 735 820
CWLB 2010-060-6 6 50 6 5200 6.37 666 699 735 820
CWLB 2010-070 7 45 4 3460 742 776 814 857 957
CWLB 2010-080 Ro:3 8 08 | 098 " 45 4 3460 847 886 930 979 10.94
CWLB 2010-080-6 8 50 6 5200 847 886 930 979 10.94
CWLB 2010-090 9 45 4 3,460 951 996 1046 11.00 12.31
CWLB 2010-100 10 45 4 3,460 1056 11.06 11.61 1222 13.68
CWLB 2010-100-6 10 50 6 5200 1056 11.06 11.61 1222 13.68
CWLB 2010-120 12 45 4 3,460 | 12.65 1326 13.92 14.66 16.42
CWLB 2010-120-6 12 50 6 5200 12.65 1326 13.92 14.66 16.42
CWLB 2010-140 14 50 4 4,020 1475 1545 16.23 17.10 19.15
CWLB 2010-160 16 50 4 4740 16.84 17.65 1855 19.54 21.89
CWLB 2010-180 18 55 4 4740 1894 19.85 20.86 21.98 24.63
CWLB 2010-200 20 55 4 5740 21.03 22.05 23.17 24.41 27.37
CWLB 2012-030 3 45 4 4290 313 325 339 355 393
CWLB 2012-040 4 45 4 4290 417 435 455 477 530
CWLB 2012-060 6 45 4 4650 627 655 6.86 721 803
CWLB 2012-080 RO.6 8 096  1.19 11° 45 4 4650 836 875 9.17 965 1077
CWLB 2012-100 10 45 4 4,650 10.45 10.94 11.48 12.09 13,51
CWLB 2012-120 12 45 4 4,650 1255 13.14 13.80 14.52 16.25
CWLB 2012-160 16 50 4 5470 1674 17.54 18.42 19.40 21.73
CWLB 2015-030 3 45 4 3280 3.17 330 343 358 394
CWLB 2015-040 4 45 4 3280 422 439 459 480 531
CWLB 2015-060 6 45 4 3280 631 659 690 7.24 805
CWLB 2015-060-6 6 50 6 5290 631 659 690 7.24 8.05
CWLB 2015-080 8 45 4 3,460 841 879 921 9.68 10.79
CWLB 2015-080-6 8 50 6 5290 841 879 921 968 10.79
CWLB 2015-100 10 45 4 3,740 1050 1099 11.52 1212 1353
CWLB 2015-100-6 RO75 10 2o " 50 6 5290 10.50 1099 11.52 12.12 13.53
CWLB 2015-120 12 45 4 4,020 1260 13.18 13.83 1455 16.26
CWLB 2015-140 14 50 4 4,020 14.69 1538 16.14 16.99 19.00
CWLB 2015-160 16 50 4 4,020 16.78 17.58 18.46 19.43 21.74
CWLB 2015-180 18 55 4 4,020 18.88 19.78 20.77 21.87 24.48
CWLB 2015-200 20 55 4 4,020 20.97 21.97 23.08 2431 JPBY
CWLB 2015-250 25 65 4 5600 26.21 27.47 28.86 30.40 28Y

SIBHIEYE  Additional model



UTWCOAT 2#HA OYVIRYIR—=ILIVRII
UTWCOAT 2 Flute Long Neck Ball End Mills

Number BallNose = Length of Cut Diameter Angle Length | Diameter | Retail Price Inclined Angles
R 2, [ ¢d, Bta L ¢d ¥ 30° 1° 1°30° 2° 3
CWLB 2016-040 4 45 4 4560 419 436 455 476 526
CWLB 2016-080 8 45 4 4650 838 876 9.17 964 1074
CWLB 2016-120 RO.8 12 1.28 158 11° 45 4 4,650 1257 13.15 13.80 1451 16.21
CWLB 2016-160 16 50 4 4,650 16.75 17.54 18.42 19.39 21.69
CWLB 2016-200 20 55 4 4,650 20.94  21.94 23.04 24.26 JPBY
CWLB 2018-060 6 45 4 3,800 628 655 685 7.18 7.96
CWLB 2018-080 8 45 4 4020 837 875 916 961 1070
CWLB 2018-100 RO-9 10 fas )18 " 45 4 4,020 10.47 1094 11.47 12.05 13.44
CWLB 2018-120 12 45 4 4,020 1256 13.14 13.78 14.49 16.18
CWLB 2020-030 3 45 4 2,820 313 324 336 349 381
CWLB 2020-040 4 45 4 2,820  4.18 434 452 471 518
CWLB 2020-040-6 4 50 6 4,470 418 434 452 471 518
CWLB 2020-060 6 45 4 3,190 | 6.27 654 683 7.15 7.92
CWLB 2020-060-6 6 50 6 4830 627 654 683 715 7.92
CWLB 2020-080 8 45 4 3,460 837 873 914 959 10.66
CWLB 2020-080-6 8 50 6 5200 837 873 914 959 1066
CWLB 2020-100 10 45 4 3,460 | 10.46 10.93 11.45 12.03 13.40
CWLB 2020-100-6 10 50 6 5200 10.46 10.93 11.45 12.03 13.40
CWLB 2020-120 12 45 4 3,460 | 1255 13.13 1376 14.47 16.14
CWLB 2020-120-6 . 12 16 | 108 o 50 6 5200 1255 13.13 1376 14.47 16.14
CWLB 2020-140 14 50 4 3,460  14.65 1532 16.07 16.90 18.87
CWLB 2020-160 16 50 4 3,460 1674 17.52 1838 19.34 JPBL.
CWLB 2020-160-6 16 60 6 5200 1674 17.52 1838 19.34 2161
CWLB 2020-180 18 55 4 3,460 18.84 19.72 2070 21.78 JZBL.
CWLB 2020-200 20 55 4 3,460 2093 21.92 23.01 24.22 JZBL
CWLB 2020-200-6 20 70 6 5200 20.93 21.92 23.01 2422 27.09
CWLB 2020-220 22 60 4 4740 23.02 24.11 2532 2666 2RL.
CWLB 2020-250 25 65 4 4,830 26.17 27.41 2879 [JEBL  THEL
CWLB 2020-300 30 70 4 5470 31.40 32.90 3456 2Bl | THEL
CWLB 2020-350 35 80 4 7.480 36.64 38.40 [JEBL FELL | THEL
CWLB 2020-400 40 80 4 7480 41.87 43.89 JZBL THEL L TEEL
CWLB 2025-060 6 45 4 3740 634 660 688 7.19 7.94
CWLB 2025-100 10 45 4 3,920 | 10.53 10.99 11.50 12.07 13.41
CWLB 2025-150 R1.25 15 2 245 " 50 4 4650 1576 16.48 17.28 18.16 2Bl
CWLB 2025-200 20 55 4 5470 21.00 21.98 23.06 JZBL | THEL

SIBHIAYE  Additional model



UTWCOAT 2#8F OVIRvIR—ILIVRI)
UTWCOAT 2 Flute Long Neck Ball End Mills

BUE R—IL¥ER BHE AR =13 Yy IIT—I\E 2R YpyoR  HRGEHE J—JREAICHT 2RENE
Model Radius of = Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number BallNose = Length of Cut Diameter Angle Length | Diameter | Retail Price Inclined Angles
R 2, [} ¢d, Bta L od ¥ 30 1° 1°30° 2° 3°

CWLB 2030'060'3 6 - 60 3 3'1 90 N?Tgige%ce N(?\?fr%gce N?T;ig;ce Njﬂiige%ce N(?\:n;frﬁe%ce
CWLB 2030-060-4 6 60 4 3190 632 656 683 7.13 7.84
CWLB 2030-060 6 60 6 3460 632 656 683 7.3 7.84
CWLB 2030-080 8 60 6 3460 842 876 914 957 1058
CWLB 2030-100 10 60 6 4,020 1051 1096 11.45 12.00 13.31
CWLB 2030-120 12 60 6 4190 12.60 13.16 13.77 14.44 16.05
CWLB 2030-140 14 60 6 4650 14.70 1535 16.08 16.88 18.79
CWLB 2030-160 R1.5 16 24 295 " 60 6 4650 16.79 1755 1839 19.32 21.53
CWLB 2030-180 18 60 6 4650 18.89 19.75 20.70 21.76 24.27
CWLB 2030-200 20 70 6 4,470 20.98 21.94 23.01 24.19 27.01
CWLB 2030-220 22 70 6 4,470 23.07 24.14 2532 26.63 29.74
CWLB 2030-250 25 70 6 4,470 2621 27.44 2879 30.29 JZBL
CWLB 2030-300 30 70 6 5100 31.45 32.93 3457 36.38 /2Bl
CWLB 2030-350 35 80 6 6,470 36.68 38.42 40.35 4248 JEBL
CWLB 2030-400 40 80 6 8,020  41.92 4392 46.12 | JZBL Bl
CWLB 2040-080-4 8 - 70 4 3,340 |\ umraence Nomorasce No et No otaence o nerene
CWLB 2040-080 8 70 6 3560 839 871 9.06 9.46 10.39
CWLB 2040-100 10 70 6 3560 10.48 1091 11.37 11.89 13.13
CWLB 2040-120 12 70 6 4650 12.58 13.10 13.69 14.33 15.87
CWLB 2040-140 14 70 6 4,650 14.67 1530 16.00 16.77 18.61
CWLB 2040-160 16 70 6 4,650 16.77 17.50 1831 19.21 J#BL.
CWLB 2040-180 18 70 6 4650 18.86 19.70 20.62 21.65 2RU
R2 32 3.95 No Interference
CWLB 2040-200 20 ' ' 11° 70 6 4,650 20.95 21.89 2293 24.08 JPEBL
CWLB 2040-220 22 70 6 4,650 23.05 24.09 2524 2652 JEBL
CWLB 2040-250 25 70 6 4,650 26.19 27.39 2871 30.18 J2BL.
CWLB 2040-300 30 70 6 4,650 31.42 32.88 34.49 JFPEL  THEL
CWLB 2040-350 35 80 6 5380 36.66 38.37 40.27 JZBL  TEBL
CWLB 2040-400 40 =l 6 6,020 41.89 43.87 \JEEr. (e nanomec
CWLB 2040-450 45 % 6 7750 47.13 4936 FEBL  FEBL  FHBL
CWLB 2050-100 10 70 6 5470 1046 10.86 11.30 11.79 J2BL.
CWLB 2050-150 15 70 6 7,750 1569 16.35 17.08 J2BL  F5EL
CWLB 2050-200 R25 | 20 4 4.95 11° 70 6 7750 20.93 21.84 [JEBL FBLL | THEL
CWLB 2050-250 25 70 6 7750 2617 2734 \(JEEC. \JEEL. it
CWLB 2050-300 30 80 6 8300 | 31.40 |\ e e N ez  Ne aee
CWLB 2060-100 10 80 6 5840 |\ o Nonise o e No g o e
’ 0 Interference | No Intererence | No Interterence | No Interference | No Interterence
CWLB 2060-150 15 80 6 TN A A e ) [
CWLB 2060-200 20 80 6 5840 |\ o o hitasce o e No g o oraare
CWLB 2060-250 25 80 6 5,840 |\ moracnc Ko vartaee | Vo raene No o | Vo ren
’ 0 Interierence | NO Interterence  NO Interierence INO Interterence  NO Interierence
CWLB 2060-300 o3 30 s | 505 ) 80 6 6.020 |\l |\ oaraee o e N e o e
CWLB 2060'350 35 80 6 6'200 N(?Tgigé;ce Nirit%r%e[n‘,ce Nj;ig;ce N(?Tn;grgel;ce Niggﬁeln_,ce
CWLB 2060'400 40 90 6 61570 N?—\_n;t%rgelnjce N(?\:r;/ffrgetr?ce N;‘Tn;t,frgetnjce N?—\_n;t%rgelnjce N?T:frget;ce
CWLB 2060-450 45 100 6 7,020 |\ e N armee N e No eraece o e
CWLB 2060'500 50 120 6 7'1 10 Njn;:frg:n/ce N(?\:ﬁr@el;ce Nf?Tn;:frgeLnlce Njn;:frge%ce N(?\:nyfrge%ce
CWLB 2060-600 60 120 6 S A N N e el e

MIBEANEYZE  Additional model



CWLB tJJHlIZ&{4Z Milling Conditions

Rl / &Eil FUN—RVSE BEANGE
I W/ 7I=E2 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)

RE h—L+E AR OEmEE EUEE  ap de  EEEE EUERE  dp de  OEEE EUEE  ap de  OEEE EUEE 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")  @m/min) (Mmm)  (mm)  min")  @m/min) (mm)  (mm)  min")  @m/min (mm) | (mm) | (minY)  @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 R0.05 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 0.004 0.004 54,000 75 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 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 0.09 35,000 1,200 0.02 @ 0.04 50,000 650 0.025 0.075 35,000 650 0.015 0.045
2004-0075 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 0.04 50,000 650 0.025 0.075 35,000 650 0.015 0.045
2004-0125 1.25 35,000 1,050 0.025 0.075 35,000 1,050 0.018 0.036 50,000 600 0.022 0.067 35,000 575 0.013 0.04
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 RO2 2.5 35000 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 35000 330 0.007 0.021
2004-035 3.5 35000 350 0.007 0.02 35,000 350 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 35,000 300 0.005 0.015 35000 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 45000 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 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 RO25 4 31,000 450 0.012 0.036 31,000 450 0.01 0.03 35000 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
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 RO.3 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



CWLB tJJHlIZ&{4Z Milling Conditions

Rl / &El FUN—RVSRE BEANGE
I $H/7I=EE 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)
RE h—L+8 AR OEmEE EUEE  ap de  OEEE EWUERE ap de  OEEE EYUEE  adp de  OEEE EWUEE 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")  @m/min)  (mMm)  (mm)  min")  @m/min) (mm)  (mm)  min")  @m/min (mm) | (mm) | (min")  @m/min)  (mm)  (mm)
2006-035 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
2006-045 4.5 29,000 500 0.024 0.072 29,000 550 0.017 0.051 32,000 500 0.018 0.054 26,000 500 0.015 0.045
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 @ RO.3 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
2006-070 7 21,000 310 0.01 0.03 21,000 310 0.01 0.03 21,000 310 0.008 0.024 21,000 310 0.006 0.018
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
2006-120 12 14,000 150 0.005 0.015 14,000 150 0.005 0.015 14,000 150 0.003 0.009 14,000 150 0.002 0.008
2008-020 2 30,000 2,200 0.1 0.3 30,000 1,800 0.06 0.12 35000 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 25000 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 1,700 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 15000 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 1,100 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 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 O0.1 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 1,100 0.08 0.16 18,000 1,700 0.08 @ 0.12
2012-080 R0.6 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 12,500 430 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
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 23500 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 8,850 400 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 8500 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



CWLB tJJHlIZ&{4Z Milling Conditions

Rl / &Eil FUN—RVSE BEANGE
I W/ 7I=E2 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)
RE h—L+E AR OEmEE EUEE  ap de  EEEE EUERE  dp de  OEEE EUEE  ap de  OEEE EUEE 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")  @m/min) (Mmm)  (mm)  min")  @m/min) (mm)  (mm)  min")  @m/min (mm) | (mm) | (minY)  @m/min)  (mm)  (mm)

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 RO.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 12,500 650 0.04 0.16
2016-160 16 15,000 800 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 8,500 400 0.018 0.09 7,800 380 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 0.5 18,000 1,200 0.13  0.26 30,000 1,700 0.16 | 0.32 12,000 1,000 0.11 | 0.26
2018-100 10 30,000 1,800 0.16  0.48 15,000 1,700 0.11 0.23 24,000 1,400 0.12  0.28 12,000 900 0.09 0.23
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 0.6 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 0.6 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 0.16 056 12,000 950 0.12 0.4
2020-100 10 30,000 2,000 0.2 0.6 30,000 2,000 0.17 0.36 30,000 2,000 0.13 045 10,800 850 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 | R1 16 15,000 1,000 0.1 0.4 15,000 1,000 0.07 0.28 10,800 700 0.06  0.18 10,800 600 0.03  0.15
2020-180 18 13,500 900 0.08 0.32 13,500 900 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
2020-220 22 10,500 700 0.05 0.25 10,500 700 0.04 0.2 8,200 470 0.03 0.12 8200 440 0.018 0.09
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 0.177 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 5250 150 0.006 0.03
2025-060 6 27,000 2,300 0.28 0.75 27,000 2,300 0.25 0.5 27,000 2,300 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 2,700 0.23 0.46 24,000 2,200 0.2 0.65 11,000 930 0.14 0.44
2025-150 R1.25 15 22,000 1,950 0.23 059 22,000 1,950 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 0.24 7,600 470 0.04 0.12
2030-060 6 24,000 2,500 0.32 0.9 24,000 2,500 0.32 0.9 24,000 2,500 0.3 0.9 14,000 1,400 0.25 0.76
2030-080 8 24,000 2,500 0.32 0.9 24,000 2,500 0.32 0.9 24,000 2,500 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 2,300 0.28 0.8 24,000 2,500 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 2,300 0.28 0.7 20,000 2,100 0.2 0.65 10,700 1,000 0.18 0.54
2030-140 14 20,000 2,100 0.24 | 0.6 20,000 2,100 0.24 06 18,000 1,850 0.18 0.5 9,400 800 0.16  0.48
2030-160 16 20,000 2,100 0.24 0.6 20,000 2,700 0.24 0.6 16,000 1,650 0.16 0.5 9,000 700 0.14 0.42
2030-180 R1.5 18 17,000 1,950 0.22 0.5 17,000 1,950 0.22 0.5 13,500 1,300 0.14 043 8,000 650 0.12 0.36
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
2030-220 22 11,000 1,500 0.18 0.38 11,000 1,500 0.18  0.38 8,700 750 0.1 0.3 6,300 490 0.08 0.24
2030-250 25 8,000 1,250 0.16  0.32 8,000 1,250 0.16 0.32 6,400 510 0.08 024 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 5,500 800 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 | 0.25 4,500 700 0.05 | 0.25 2,700 240 0.03 0.12 2,300 210 0.02 0.08
2040-080 8 24,000 2,900 0.4 1.2 24,000 2,900 0.4 1.2 18,000 2,400 0.4 1.2 11,000 2,000 0.34 1
2040-100 10 24,000 2,900 0.4 1.2 24,000 2,900 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 2,900 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
2040-180 18 16,500 2,050 0.3 0.95 16,500 2,050 0.3 0.95 13,500 1,950 0.25 0.8 7,500 850 0.17 05
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
2040-220 22 13,500 1,700 0.27 0.8 13,500 1,700 0.27 0.8 10,500 1,500 0.17 0.6 6,500 650 0.13 | 0.4
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 0.07 047
2040-400 40 4,000 1,000 0.11 033 4,000 1,000 0.11  0.33 3,450 400 0.06 0.24 2,900 270 0.06 0.15

2040-450 45 3,800 760 0.08 @ 0.32 3,800 760 0.08 0.32 2,700 300 0.05 0.2 2,300 240 0.04 0.12



CWLB tJJHlIZ&{4Z Milling Conditions

R/ G2l TUN—RVH BEANE
Fotslvy i/ 7IL=56% 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)
R T-V4E AR DERE XVERE  ap Qe  [EERERE XYUERE ap Qe [EEREE XYUEE  ap de  OEGEE EUEE 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™)  (mm/min) (mm) (mm) = Min")  @m/min) (mMm)  (mm) M) @m/min) (mm)  (mm) | Min")  (mm/min)  (mm)  (mm)

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 0.42 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 0.45 1.4 7,800 1,300 0.34 1
2050-200 R2.5 20 14,000 2,600 0.37 1.2 15,600 2,600 0.37 1.2 12,000 1,800 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 1,100 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 0.45 1.5 13,000 2,600 045 1.5 10,000 1,800 0.4 1.3 5300 840 0.32 0.9
2060-300 30 10,000 2,700 0.4 1.3 10,000 2,700 0.4 1.3 8,000 1,350 0.3 (Al 4,700 750 0.3 0.8
2060-350 k3 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 4,600 670 0.19 | 0.6 3,200 470 0.15 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 0.4 2,800 400 0.1 0.2
2060-600 60 2,700 1,000 0.21 042 2,700 1,000 0.21 | 0.42 2,300 320 0.1 0.3 1,950 270 0.08 | 0.16
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Note:

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

+ Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed,or when chattering and red-hot occur.
+ Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.

+ Recommend wet coolant for Copper.
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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.
nd 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.

Adbvisory for Regrinding End Mills

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