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Tungsten Garbide End Mills

UNIMAK Series S0ssomEr

HBET VRS A=IvIAIY—X Launched September 2023

UTWCOAT 2% 0OYIRvIR—ILIVRI)V
UTWCOAT 2 Flutes Long Neck Ball End Mills

£ 73 BE
Total 73 Models

441~A40HRCTI4RET7 v

Best performance at materials up to 40HRC

T4 KLY DRI

Suited for a wide range of materials

U—XF T VIS MHEEE

Cost-efficient

=337y
Upgrade

CSELB



HaA-F4v7 £ ~40HRCTHICHEEZT7 v U
New coating FOA—F1VT0EIG
UTWCO AT New coating with the best performance achievable in work materials up to 40HRC

SEE - Rk

T/ AVRY Y MEEIC K PBZEEEZRR.

BV EMIEFEMEIC LY . £ ~40HRCE TRVVEREZFEE |
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 — BICSCMEDFUN— R VST ERB &Y
N 5% & BEEUPEB U E LT,

KERCUNEEN SR VETERA IR [ onger tool life and improved mirror surface finish on
SCM Prehardened Steels compared to conventional tools.

4 N

#Fam UP #RE1E UP S\ 7 5w MR
Longer tool life Improved mirror surface finish Micro flatland design
at the tip
#MA—F427 FoimiUNT S v MR ZERA el
T8Stimlc &SI TEFRNZiH U,
UTWCOAT NTEMHERAZRE
New Coating

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

g B 5 EREN IS

Even higher accuracy than before!

High Precision

fiER G Conventional CSELB CWLB (1 Unit (mm)
34~ ) RN ST
R-LeER  REE  sEaE  JTI7RLE R-L#ER | REWE | sEam | TT/7ELE
Radius of Ball Radius Diameter Diarra12ter Radius of Ball Radius Diameter Diarzgter
Ball Nose Accuracy Tolerance T Ball Nose Accuracy Tolerance T ——
RO.5 ~R1 » RO.5 ~R1 + 0.003 0/-0.006 |
R1.5 ~R2 + 0.005 0/-0.015 0/-0.005 R1.5 ~R2 + 0.004 h4 |
0/-0.009
R2.5~R3 R2.5 ~R3 + 0.005 |

T 5 ) MR L
TAPNTF =R IR Ry e N P

Cost-efficient Higher performance and lower cost compared to the conventional tools.
MR\ LLER 20% m %%g "
Suggested retall prce CSELB sz L?Ct%n 2022 ﬁt%ﬁ? HWLB CWILB
urren 5
from April 2022

RO.5 X EL8 ¥4,330 ¥3,460
R1 X EL12 ¥4,330 ¥3,460

R3 X EL20 ¥7,300 ¥5,840




PXA30 (30 HRC) =T [fseskih

PXA30 (30 HRC) Roughing

nEJJ[lI IEF%%%J:I:E?Z Roughing - Tool wear comparison

RO.5 X EL6 PXA30 (30 HRC)
Work Size 65 DIl T E Tool after 65 min of milling
35 X 30 X 1.3 mm
ftitt
Coolant Competitor's tool
KBHELIELH
Water Soluble
et
Tip point
O#mEE -
Spindle Speed 20,000 min I<VE
KW EE ) Rake face ’Xl_j .
Feed Rate 1,500 mm/min Chipping
a
Axial Igepth 0.1 mm
Qe
Radial Depth 0.2mm
Cycle Time 65 min

=T VT DMREP v ICKY., €K, thitGRICHEFEH N

Less wear compared to conventional and competitor's tools due to improved coating performance

uEJJ[lI Iﬁ@*ﬂi’.ﬁfi Roughing - Tool wear comparison
R3 X EL30

PXA30 (30 HRC)

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

Coolant Competitor's tool
ABIELTHH
Water Soluble
SoimaR
Tip point
O#mERE . PINTIHELR
Spindle Speed 9.000 min Cutting edge
X EE .
Feed Rate 2,700 mm/min
ap
Axial Depth 0.4 mm I<VE
5 Rake face
Radial Depth (L
Cycle Time 190 min

R3 RHIIIICHENTH. fintt KWUMHEFEIERLF

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

©



PXA30 (30 HRC) {1 EIFn0T

PXA30 (30 HRC) Finishing

Rk -HREEUP

Longer tool life and improved mirror surface finish

:FE‘H:J:(fIIHI TEEH - tITELEE  Flat surface milling - Tool wear and milling surface comparison

RO.5 X EL6
Spﬁdﬁ%feed 20,000 min”!
E;é%i 500 mm/min
Axialalgepth 0.03 mm
Radia?eDepth 0.03 mm
Cycle Time 120 min

Coolant
KB HELIEA
Water Soluble

DITHFRE ERaZE b (8firum)

Milling time and transition of Ra (Unit um)

Work Size
15 X 10 X 0.06 mm

0.15

Il CWLB
| Kiutas Competitor's tool

0.10

0.05

0.00

BiE{t £ AT

RO.5 X EL6

zo‘V

Ewﬂﬁlﬁ;\

Pick direction

120 min

PXA30(30 HRC)

ftbtt

Competitor's tool

120 Sl L#
After 120 min

20 oI #&
After 20 min

60 1T #
After 60 min

120 0%
After 120 min

120 790T#%. CWLB. fthitt&BICIEREERE, MismmIo.
ITImEE CWLB h'RiF

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

x4 730
Milling direction

TRE% - TELEER

Spﬁdﬁ%ﬁ_ed 20,000 min"
Ee%iffe 500 mm/min
Axialalgepth 0.03 mm
RadialaE)epth 0.03 mm
Cycle Time 120 min

Coolant
KB ELIEA
Water Soluble

Average wear width

Meanwhile CWLB offers better milling surface.

Curved surface milling - Tool wear and milling surface comparison

PXA30(30 HRC)

120 5
I
FAIEERENE

after 120 min

60 1T #
After 60 min

120 70T #
After 120 min

J—2JFEEE. HEZEHIC CWLB OITENRIF

CWLB offers better milling surface on both flat and curved surfaces

o



NAK80 (40HRC) {1 LIF 1T

Rk -HREEUP

Longer tool life and improved mirror surface finish

NAK80 (40HRC) Finishing

ﬁ:J:lf’]ﬂI Irge,g‘%f ° HHIEHSE Finishing - Tool wear and milling surface comparison

RO.5 X EL6 NAK80(40 HRC)
O#5ERE . ftot
Spindle S;ed 20,000 min™ Competitor's tool
X EE : 135 990 T#
Feed Rate 500 mm/min Pl
a T EEFEE
Axial Septh 0.02 mm Average tip point wear
a Work Size width after 135 min  Foxrgl A
e
Radial Depth 0.02 mm Coolant 18 X 12 X 5 mm
S| N
Cycle Time 135 min ;J;/eli{tJJElJ,EH 135 HH0T#
ater Soluble After 135 min
HITESRE &RaZE( b (8hiz:um)
Milling time and transition of Ra(Unit um)
% @ cwis
W {t%t competitor's tool 1 ?t5 AII#
After 135 min

0.10

0.00

45 min

i S50C FhlIT

90 min

KEEDIHRYT v NEREZYET  Pocket wall removed for better visibility

NAK80 [C3WLWTH, CWLB il THE. MEFHMETRIF

135 min CWLB offers better milling surface and wear resistance even on NAK80

RFaR(L

Longer tool life

Carbon Steels S50C Roughing

mIlT TEEGEER
R1.5 X EL12

SPE' j’z’fi L 22,000 min’
Iif;il%i 2,300 mm/min
Axialalgepth 0.28 mm
Radia?E)epth 0.7 mm
Cycle Time 60 min

Work Size
200 X 105 X 1.12 mm

Coolant
KB HELIEIH
(RIL—AEV RIL)

Water Soluble
(Through Spindle)

Roughing - Tool damage comparison

k&M Carbon Steels S50C

ittt

Competitor's tool

60 T #
After 60 min

RERMMOFIIICENTH. CWLB DIHEFEMEHRIF

CWLB offers excellent wear resistance even on Carbon Steels

(5]



RFa(L

Longer tool life

S50C {t EIFIT

o3

Carbon Steels S50C Finishing

ﬁ:J:lf’Jl]I TEERE - B HEER Finishing - Tool wear and surface roughness comparison

RO.5 X EL6 kR El Carbon Steels S50C
ClEmEE -
Spindle Speed 20,000 min
EVIRE . 135 10T #
Feed Rate 500 mm/min o
a, THIEEFENE
Axial Depth 0.02 mm Average tip point wear
Work Size width after 135 min  KeXepLERIN
ae
Radial Depth 0.02 mm Coolant 18 X 12 X 5 mm
. . KB MELIEIH 135 0T#
Cycle Time 135min | T e Afterﬁf:fls mf

MBS ERaZEA b (84t um)

Milling time and transition of Ra(Unit um)

1.00
H CWLB
060 H CSELB S
0.60 Py
0.40
0.20 REMHOLE EFNIICSVTH,
CWLB DEEFEMEH RIF
0.00 CWLB offers excellent wear resistance on Carbon Steels finishing

f C1100 {X EIFAIT

Copper C1100 Finishing

RSk -REEUP

Longer tool life and improved mirror surface finish

ﬁ:J:lf’Jl]I TEER - ilTELEE Finishing - Tool wear and milling surface comparison

RO.5 X EL6 #i copper C1100
[O#mERE . ftbtt
Spindle Speed 20,000 min Competitor's tool
EVIRE : 135 HhiI#
Feed Rate 500 mm/min Pt
a THOERER
Axial Igepth 0.02mm Average tip point wear
a Work Size width after 135 min
e
Radial Depth 0.02 mm Coolant 18 X 12 X 5 mm
. . A=A
Cycle Time 135 min L
Oil Mist 90 N T4
After 90 min
TEEF. ITEEHIC CWLB AREIF
CW.LB offers excellent wear resistance and milling surface
135 3T #
After 135 min

KEROIHRT v NEEZLIMT  Pocket wall removed for better visibility
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UTWCOAT 2®HA OVIxvIR—ILIVRI)
UTWCOAT 2 Flutes Long Neck Ball End Mills

Y ;" > . ﬂ,-ﬁ R
RO.5~r3 (EE) AL

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
* * *x | @ O o [ O O
R o £
\ © Bta Y ®
Y I -
e —————- 3 wé
A i
9 A MK%
. - E
21 2
—>
- L >
VvV IT—INBIFERTY, O—0HEA
The shank taper angle shown is not an exact value. Inclined angle
*l ,E
‘ I%*HE High Accuracy
?EEEDEIIJJ: ) E(C%_*ﬁfi.:(: I Even higher accuracy than our conventional tools!
R Conventional CSELB CWLB £ Unit (mm)
M—JLHE R RIEE NERE I VIRRE R—ILVHRE R R¥EE HERE | VvV IRRE
Radius of Ball Radius Diameter  Shank Diameter Radius of Ball Radius Diameter  |Shank Diameter
Ball Nose Accuracy Tolerance Tolerance Ball Nose Accuracy Tolerance Tolerance
RO.5 ~ R1 » RO5~R1 | +0.003 | 0/-0.006 ‘
R1.5~R2 + 0.005 0/-0.015 0/-0.005 R1.5~R2 + 0.004 h4 ‘
0/-0.009
R2.5 ~R3 R2.5 ~R3 + 0.005 ‘
A\ ~ W ~ O
‘ /\—‘J 3 JT‘yj 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
|9 | & | ~30 | ~40 | ~5 | ~55 | ~60 | ~65 | ~70
Copper  Raw Materialsi HRC ¢ HRC : HRC : HRC : HRC :{ HRC { HRC
N
A\
CWLB HWLB HGLB
9 = 4 | ~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

&Et 73 BYFE Total 73 models B4 Unit (mm)
B R—LE BpR = IR HE  vvvor-IfE | RE  vrYoR | A2 D— 0 ARAICHT 2EENE
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 od, Bta L ¢d ¥ 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 3.08 341
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 3,190 428 | 447 | 468 491 5.46
CWLB 2010-040-6 4 50 6 4,930 428 447 468 491 5.46
CWLB 2010-050 5 45 4 3,190 532 557 | 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 5,200 637 666 699 735 820
CWLB 2010-070 RO.5 7 0.8 0.98 1° 45 4 3,460 742 776 814 857 957
CWLB 2010-080 8 45 4 3,460 847 | 886 930 979 1094
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  12.22  13.68
CWLB 2010-100-6 10 50 6 5200 1056 11.06 11.61 1222 13.68
CWLB 2010-120 12 45 4 3460 | 1265 1326 | 13.92 1466 16.42
CWLB 2010-120-6 12 50 6 5200 1265 13.26 13.92 1466 16.42
CWLB 2010-140 14 50 4 4,020 1475 1545 1623 | 17.10 19.15
CWLB 2010-160 16 50 4 4740 16.84 17.65 1855 19.54 21.89
CWLB 2010-200 20 55 4 5740 | 21.03  22.05 | 23.17 | 24.41 2737
CWLB 2015-030 3 45 4 3,280 317 330 343 358 394
CWLB 2015-040 4 45 4 3,280 422 | 439 459 480 | 531
CWLB 2015-060 6 45 4 3,280 631 659 690 724 805
CWLB 2015-080 8 45 4 3,460 841 879 921 968 1079
CWLB 2015-100 RO.75 | 10 1.2 1.47 11° 45 4 3,740 1050 1099 11.52 1212 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 1469 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 2015-200 20 55 4 4,020 2097 21.97 2308 2431 JERL
CWLB 2016-040 4 45 4 4,560 419 | 436 @ 455 476 526
RO.8 1.28 1.58 11°

CWLB 2016-080 8 45 4 4,650 8.38 8.76 9.17 9.64 10.74



UTWCOAT 28HA OVIRxvIR—ILIVRI)
UTWCOAT 2 Flute Long Neck Ball End Mills

B
Model
Number

CWLB 2020-030

CWLB 2020-040

CWLB 2020-060

CWLB 2020-060-6

CWLB 2020-080

CWLB 2020-080-6

CWLB 2020-100

CWLB 2020-100-6

CWLB 2020-120

CWLB 2020-120-6

CWLB 2020-140

CWLB 2020-160

CWLB 2020-160-6

CWLB 2020-200

CWLB 2020-200-6

CWLB 2020-250

CWLB 2020-300

CWLB 2030-060-3

CWLB 2030-060-4

CWLB 2030-060

CWLB 2030-080

CWLB 2030-100

CWLB 2030-120

CWLB 2030-140

CWLB 2030-160

CWLB 2030-200

CWLB 2030-250

CWLB 2030-300

R—JL$E
Radius of
Ball Nose

R

R1

R1.5

MR
Effective
Length

2,

3

10

10

12

12

14

16

16

20

20

25

30

10

12

14

16

20

25

30

IR
Length
of Cut

Q

2.4

BE
Neck
Diameter

®d;

1.98

2.95

YvIIT=I\A
Shank Taper
Angle

Bta

=53
Overall
Length

L

45

45

45

50

45

50

45

50

45

50

50

50

60

55

70

65

70

60

60

60

60

60

60

60

60

70

70

70

PA Y
Shank
Diameter

¢d

4

)\t
Suggested
Retail Price

¥

2,820

2,820

3,190

4,830

3,460

5,200

3,460

5,200

3,460

5,200

3,460

3,460

5,200

3,460

5,200

4,830

5,470

3,190

3,190

3,460

3,460

4,020

4,190

4,650

4,650

4,470

4,470

5,100

30°

3.13

4.18

6.27

6.27

8.37

8.37

10.46

10.46

12.55

12.55

14.65

16.74

16.74

20.93

20.93

26.17

31.40

FitaL

D—J AEAICHY 2REMR
Effective Length by
Inclined Angles

1° 1°30" 2°
324 336 349
434 452 471
654 683 7.15
6.54 683 7.15
873 914 959
873 914 959
1093 1145 1203
1093 11.45 12.03
13.13 1376 | 14.47
1313 1376 14.47
1532  16.07 | 16.90
17.52 1838  19.34
1752 1838 | 19.34
21.92 2301 2422
2192 | 2301 | 24.22
27.41 2879 JABL
3290 3456 8L

FisaL  FEBL  FHBL

5.18

7.92

7P

10.66

10.66

13.40

13.40

16.14

16.14

18.87

FistaL
No Interference

21.61

FistaL
No Interference

27.09

FitaL

No Interference | No Interference

FiBiaL

No Interference | No Interference

FistaL

No Interference | No Interference | No Interference | No Interference | No Interference

6.32

6.32

8.42

10.51

12.60

14.70

16.79

20.98

26.21

31.45

6.56 6.83 713

6.56 6.83 7.13

8.76 9.14 9.57
1096 11.45 12.00
13.16 | 13.77 | 14.44
1535 16.08 16.88
17.55 | 18.39 | 19.32
2194 23.01 24.19
27.44 | 28.79 | 30.29
3293 3457 36.38

7.84

7.84

10.58

13.31

16.05

18.79

21.53

27.01

FiHEL
No Interference

FiH1EL
No Interference



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

B R—IL¥E AR IR B YvYIT—I\A 2R DR S =2\ D—JRARAICHT 2RENE
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 od, Bta L #d ¥ 30’ 1° 1°30° 2 ¥
CWLB 2040-080-4 8 _ 70 4 3.340 FiszL | FERL | FHBL | FHBL | FEBL

No Interference | No Interference | No Interference | No Interference | No Interference

CWLB 2040-080 8 70 6 3560 839 871 9.06 946 10.39
CWLB 2040-100 10 70 6 3560 | 1048 | 1091 1137 1189  13.13
CWLB 2040-120 12 70 6 4650 1258 13.10 1369 14.33 1587
CWLB 2040-160 R2 16 3.2 3.95 11° 70 6 4650 1677 1750 1831  19.21 | 2Bl
CWLB 2040-200 20 70 6 4,650 2095 21.89 2293 2408 JEBL
CWLB 2040-250 25 70 6 4650 | 2619 2739 2871 30.18 | JZBL
CWLB 2040-300 30 70 6 4,650 31.42 3288 3449 JERBL FEGL
CWLB 2040-400 40 90 6 6,020 | 41.89 4387 | JFEBL | FEBL | TEEL
CWLB 2060-100 10 80 6 | 5.BAD |\ e o vistse| N stz N e N e
CWLB 2060-150 15 80 6 | 5840 |\t noviaice o et e e No e
CWLB 2060-200 20 80 6 | 584D |\ iiace|Noristae|No s Vo N isse
R3 48 5.95 -

CWLB 2060-250 25 80 6 5.840 | THBL | FHBL FHBL | FIBL | FEEU

No Interference | No Interference | No Interference | No Interference | No Interference

CWLB 2060-300 30 80 6 6.020 FHEL  FHBL  FHRL  FHBL  FsReU

No Interference | No Interference | No Interference | No Interference | No Interference

CWLB 2060-350 35 80 6 6.200 FisaL | FHERL | FHBL | FERL | FSRU

No Interference | No Interference | No Interference | No Interference | No Interference



CWLB tJJHlIZ&{4Z Milling Conditions

RERE / S TUN—RVE BEAN
I H/PIL=EE CARBON STEELS / ALLOY STEELS PREHARDENED STEELS STAVAX / HPM38 / SKD61
WORK MATERIAL COPPER / ALUMINUM ALLOYS S45C / S50C / SK 7 SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)
RE R—V4# Bk EEmEE XUEE  ap e  OEEE XUEE  ap de  OEREE EXUEE adp de | OEREE EUEE ap 8e
Model  |Radius of Effective Spindle | Feed | Axial | Radial & Spindle = Feed | Axial | Radial & Spindle | Feed | Axial | Radial | Spindle = Feed = Axial | Radial
Number  BallNose length —Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth
(mm) (mm) Min")  (mm/min) (mm) | (mm) min")  @m/min (mm)  (mm) i) em/min (mm) (mm) | min?)  @m/min) (mm)  (mm)
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 | 0.12 120,000 900 0.03 | 0.09
2010-080 Ro-5 8 24,000 1,000 0.04 0.12 16,500 900 0.027 0.081 18500 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 K 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
2010-200 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
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 RO.75 10 23,000 1,200 0.09  0.27 15000 850 0.06 | 0.15 23,500 900 0.06 | 0.18 14,000 700 0.05 | 0.15

2015-120 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 114500 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 8,850 390 0.02 0.08
2015-200 20 10,500 530 0.02 | 0.1 9,200 470 0.02 | 0.1 8,000 320 0.012 0.06 8,000 320 0.012] 0.06
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 Roe 8 130,000 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
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 0.45 10,800 850 0.1 0.4

2020-120 R1 12 30,000 2,000 0.18 | 0.54 30,000 2,000 0.12 0.36 30,000 2,000 0.1 0.35 10,800 850 0.08 | 0.32

2020-140 14 22,000 1,450 0.15 0.5 22,000 1,450 0.11 0.33 20,000 1,300 0.08 0.24 10,800 850 0.06 0.24
2020-160 16 15,000 1,000 0.1 0.4 15,000 1,000 0.07 0.28 10,800 700 0.06 @ 0.18 10,800 600 0.03 | 0.15
2020-200 20 12,000 800 0.07 0.28 12,000 800 0.05 0.2 8,650 500 0.04 0.16 8,650 450 0.02 0.1

2020-250 25 9,000 600 0.04 0.2 9,000 600 0.035] 0.17 7,800 440 0.025| 0.1 7,800 440 0.016 0.08
2020-300 30 7,000 470 0.035 0.17 7,000 470 0.03 0.15 7,000 350 0.02 @ 0.08 7,000 350 0.01 0.05
2030-060 6 | 24,000 2,500 0.32 0.9 24,000 2,500| 032 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 2,700 0.2 0.65 10,700 1,000 0.18 0.54

2030-140 R1.5 14 20,000 2,700 0.24 0.6 20,000 2,700 0.24 0.6 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 2,100 0.24 0.6 16,000 1,650 0.16 0.5 9,000 700 0.14 0.42
2030-200 20 14,000 1,800 0.2 0.45 | 14,000 1,800 0.2 0.45 11,000 1,000 0.12 | 0.36 7,000 600 0.1 0.3
2030-250 25 8,000 1,250 0.16 | 0.32 8,000 1,250 0.16 0.32 6,400 510 0.08 @ 0.24 5600 390 0.06 0.18

2030-300 30 6,000 1,000 0.1 0.3 6,000 1,000 0.1 0.3 4,600 450 0.05 | 0.2 3,900 370 0.04 | 0.12



CWLB tJJHlIZ&{4Z Milling Conditions

R/ G2l FUN—R VR BEAN
Fotslvy fH/7IL=56% CARBON STEELS / ALLOY STEELS PREHARDENED STEELS STAVAX / HPM38 / SKD61
WORK MATERIAL COPPER / ALUMINUM ALLOYS S45C / S50C / SK 7 SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)
B R—V4# Bk EEmEE XUEE  ap Qe  [EEREE XYURE ap de  [EERERE XYUEE  dp 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") | (mm/min) (mm) = (mm) | Min")  mm/min) (mm)  (mMm)  min") | (mm/min) (mm) = (mm) | min")  (mm/min) (mm)  (mm)
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
2040-160 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
R2
2040-200 20 15,000 1,900 0.3 0.9 15,000 1,900 0.3 0.9 12,000 1,750 0.2 0.7 7,000 750 0.15 | 0.45
2040-250 25 12,000 1,550 0.25 0.7 12,000 1,550 0.25 0.7 9,000 1,300 0.15 0.5 6,000 560 0.12 0.36
2040-300 30 7,000 1,400 0.2 0.5 7,000 1,400 0.2 0.5 7,000 850 0.1 0.3 5,000 460 0.08 | 0.2
2040-400 40 4,000 1,000 0.11  0.33 4,000 1,000 0.11 0.33 3,450 400 0.06 0.24 2,900 270 0.06 0.15
2060-100 10 16,000 3,100 0.6 1.8 16,000 3,100 | 0.6 1.8 11,000 2,310 0.55 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 0.55 1.7 6,500 1,300 0.4 1.4
R3
2060-250 25 13,000 2,600 045 15 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 2,100 0.4 1.3 10,000 2,100 | 0.4 1.3 8,000 1,350 0.3 1.1 4,700 750 0.3 0.8
2060-350 35 8,000 1,800 0.38 1.1 8,000 1,800 0.38 1.1 7,000 1,700 0.26 @ 0.9 4,200 670 0.25 0.6
#E :

BNIERBEDTIE, EVFEEZ 506U TICTIFTI LT,

- EROEEmERENTE D BVBE P, ITHECU PTEDRANKEEYT HBEF. OHEEESX)REZFULETTFTI LT,
+ A7 VU EBMASEONLICIEHEIRHZHERLE T,

SAONTICIFERDT -5 M HEHULET .

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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CAUTION

IYRSLECEAVEREECE, PEEEOTES VW < T OB = DI, TEOBRRG E(C & RROREN M TY0EEE S EAL
BHERCENBIFTOCT, +HTERL LS, BELY RIVEHABIYCT N5, BRICELTIETS CERI S0,

O ICEEMND EREBET D ENBIEIDT, F—ADSIKREWMBEE T+ TEES TN,

@IV RIEELULIBE, MBULIEHAXTERET DI ENHIFITOT, BIRICTER S,

OTENDHRNEFPTEBBICKVEIEIENRNRIBL, TENRMI BT ENBIEITDT, RENN—PREDHREDFREEZ THERALZEL,
OUHIRHRIFVBIRHEDERZRIHDTY . REDINT TIEFEHEIMOME. INITRRK, EaBt, FRHREONTRFEICEY. NIRFORBEIUEERZBENHIET,
OIRNDNE VEIEDF VR Z CERL TV, IBTE (9 1MF) [CBVTIHENEERE : sumU T Z#ERLET .

@M DRV IEB DA T RE L.
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OEBFESEDHEENBICASBVLSHTREDHRZBEAL T LTV HEBEZRVAFBVLSHITVRIZBERLTIREL,

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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