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Index

Model Number Page Characteristic Model Number Page Characteristic

A CSELB 496 | for Doep Al Nillng -
‘ AZS ‘ 278 ‘ 3 Flute Long Neck Square Ccss 152 | 2 Flute Square

C CXERS 310 | 4 Flute Radius

CAS 192 | 2 Flute Square CXES 216 |4 Flute Square

CBN-LBF 126 |2 Flute CBN Long Neck Ball CXLRS 400 |5 Flute Long Neck Radius
CBN-LBSF 122 |2 Flute CBN Long Neck Ball CXRS 316 |5 Flute Radius
CBN-LRF2000 | 136 | 2 Flute CBN Long Neck Radius CXS 294 | 4 Flute Long Neck Square
CBN-LRF4000 | 146 |4 Flute CBN Long Neck Radius czs 202 | 4 Flute Square

CBN-PLB 120 |2 Flute CBN Long Neck Ball C-CER 256 | e me Wi Sauare
CBN-RSF 132 |1 Flute CBN Long Neck Radius C-CES2000 166 | 2 Flute Square

CESUS 228 | 4 Flute Square C-CES2000S | 180 |2 Flute Square (Sharp Corner)
CFB 442 |3 Flute Ball C-CES4000 194 | 4 Flute Square

CFLB 530 | 3 Flute Long Neck Ball C-CES4000S | 200 | 4 Flute Square (Sharp Corner)
CGB2000 440 |2 Flute Ball C-CRS 302 | 2 Flute Radius

CGB4000 458 | 4 Flute Ball C-CTE2000 | 564 |2 Flute Taper

CGE 236 | 4 Flute Square C-CTE4000 568 | 4 Flute Taper

CNRS 306 | 4 Flute Radius C-ump 588 | 2 Flute UNIMAX Drill
cove 572 |4 Flute Oval Barrel Form _

CPR 270 |2 Flute Long Neck Square DCB 438 | 2 Flute Ball

CPRB 526 | 2 Flute Long Neck Ball DCES2000 | 188 | 2 Flute Square

CPRL 274 | 2 Flute Long Neck Square (Long Shank) DCES4000 234 | 4 Flute Square

CPS 190 | 2 Flute Square DCLB 512 | 2 Flute Long Neck Ball
CRN-ES2000 | 186 |2 Flute Square DCLRS 396 | 4 Flute Long Neck Radius
CRN-ES4000 | 232 | 4 Flute Square DCLS 266 | 2 Flute Long Neck Square
CRRS 390 | 4 Flute Long Neck Radius DCTNB 556 | 2 Flute Taper Neck Ball
CSTB 574 | 4 Flute Standard Taper Barrel Form DLC-AZS 282 | 3 Flute Long Neck Square
CWTB 576 | 4 Flute Wide Taper Barrel Form DLC-CFB 448 | 3 Flute Ball

CSEB 432 |2Flute Bal DLCLB 516 | 2 Flute Long Neck Ball

(R0.05/0.2 Length of Cut: Single Flute)




Index

Model Number Page Characteristic Model Number Page Characteristic
F
HBL 430 | 2 Flute Ball (Long Shank) PMD STD 598 | P Series Non-coat Drill
HFB 452 | 4 Fiute Ball PMD PLT SR | 4 el
HFB-S 453 | 4 Flute Ball (Short Shank) PSM 599 | P Series Gun Barrel Drill
HFTNB 558 | 3 Flute Taper Neck Ball
HGB 422 | 2 Flute Ball uDcB 72 | 2 Flute Ball
HGLB 460 | 2 Flute Long Neck Ball UDCBF 70 | 2 Flute Ball
HGLRS 344 | 4 Flute Long Neck Radius UDCBH 68 | 2 Flute Ball
HGRRS 408 | 5 Flute / 6 Flute Long Neck Radius uDCLB 84 | 2 Flute Long Neck Ball
HHRS 404 | 4 Flute / 6 Flute Long Neck Radius UDCLBF 80 | 2 Flute Long Neck Ball
HLRS2000 324 | 2 Flute Long Neck Radius UDCLBH 76 | 2 Flute Long Neck Ball
HLRS4000 358 | 4 Flute Long Neck Radius UDCLRS 98 | 2 Flute Long Neck Radius
HLRS2000E | 324 | ;flis ong feck Radus UDCLRSF 90 | 2 Flute Long Neck Radius
HLS2000 242 | 2 Flute Long Neck Square ubcmx 110 | 2 Flute Drill
HLS4000 288 | 4 Flute Long Neck Square UDCRRS 104 | 6 Flute / 10 Flute Long Neck Radius
HMERS 320 | 4 Flute / 6 Flute Radius uncT 114 | 2 Flute Thread Mill
HMS 238 | 3-6 Flute Square UPDLB 88 | 1 Flute Long Neck Ball
HRRS 382 | 4 Flute Long Neck Radius UPDLRS 108 | 1 Flute Long Neck Radius
HRRS-S 88B | (oher shars jeck Radlus UTDF 580 | 2 Flute UNIMAX Flat Dril
HSB 424 | 2 Flute Ball (R0.05: Single Flute) UTDLX 594 | 2 Flute UNIMAX Drill (Long Flute)
HSB-S 428 | 2 Flute Ball (Short Shank) uTDSX 586 | 2 Flute UNIMAX Drill (Short Flute)
HSLB 476 | 2 Flute Long Neck Ball
HSLB-S 492 | 2 Flute Long Neck Ball (Short Shank) VCSELB 44 | 2 Flute Long Neck Ball (Short Shank)
HTNB 536 | 2 Flute Taper Neck Ball VDLCLB 48 | 2 Flute Long Neck Ball (Short Shank)
HTNRS 412 | 4 Flute Taper Neck Radius VHGLB 34 | 2 Flute Long Neck Ball (Short Shank)
HWLB 470 | 2 Flute Long Neck Ball VHLRS B5 | 2 Flute Long Neck Radius (Short Shank)
VHLS B2 | 2 Flute Long Neck Square (Short Shank)
sV 578 | 2 Flute Spiral Chamfering Cutter VHSLB 37 | 2 Flute Long Neck Ball (Short Shank)
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lcon Guide Lines

Tool Material

Super Micro Grain

Micro Grain

Coating
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Corner Radius
Design
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Sharp Corner
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Sharp Corner esign
i ; Flatland Design
Flatland

X Thinning Design
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Shank Diameter Tolerance

S| Tolerance of Shank
URLLEY Diameter : 0/-0.003

S| Tolerance of Shank
ALY Diameter : 0/-0.005

Ball Radius Tolerance

Ball Radius

0. Tolerance : £0.002

DB

Ball Radius
77| Tolerance: £0.003

R | Ball Radius
"7 | Tolerance : £0.004
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cBN &N

Binderless |
Binderless PCD
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‘o4 Back Taper Geometry

" Variable Pitch

Variable

i Variable Helix

&

S| Tolerance of Shank
0/-0. Diameter : 0/-0.004

i

Ball Radius
Tolerance : £0.005

I+
B

Ball Radius

7.0y Tolerance : £0.007
Ball Radius

2, | Tolerance: +£0.01

Form Tolerance

FOl'm Form Tolerance
+0.01

Corner Radius Tolerance

\R | Corner Radius

+0.002 Tolerance : £0.002

Corner Radius
. Tolerance : £0.003
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0.003

| R Corner Radius

Tolerance : £0.005
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Half Included Angle Tolerance
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X Angle

Helix Angle O°

Helix Angle 20°

Helix Angle 24°

Helix Angle 25°

Helix Angle 30°
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Helix Angle 37°~ 40°
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Helix Angle 40°
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Helix Angle 40°~42°

h
g
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unit : mm

Corner Radius
Tolerance : £0.01

Corner Radius
Tolerance : £0.015

Corner Radius
Tolerance : £0.02

Half Included Angle Tolerance : £5°

Helix Angle 42°~45°
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)
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S
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Helix Angle 45°

Helix Angle O°

Helix Angle 20°

Helix Angle 30°

Helix Angle 35°

SEEEE

Helix Angle 40°
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Features of Coating

*Highly Recommended @Recommended OSuggested ASatisfactory

Coating Series Hardness Heat Toughness Lubricant Recommended
g (HV) Resistance Effeciency Use
HMGCOAT 3700~4200 * O o
HMWCOAT 3700~4000 | Y ® @ |Forsteels
_ 3500~4000 | Yk O ®
Ceramics -
based
uT _ For Copper / Raw
UTCOAT 3000~3500 . . * Materials up to 55HRC
3000~3500 ® [ ) * For Stainless Steels
CrN 2000~2200 O ® Y |For Copper
DLC |DLC IS | 4000~6000 | A A s |For Copper / Aluminum
/ Plastics
DIA “ around 9000 YAN AN . For Graphite
Diamond For C d Carbide /
or Cemented Carbide
ubc e | 2round 9000 a O . Hard Brittle Materials

How to find best coating for your material applications

Carbon Steels | Heat-Treated Steels | STAVAX | i SKH HAP
| sus SKD61 | skb11 |
\
I I

|

CrN

DIA : : ! i ! : : : ! : ubDC

i i i i i i i i i i i i i i
I I I I I ! I ! I I I ! ! I
Graphite ~ Plastics ~ Aluminum  Copper  Ni Radica Raw
(Glass-Filled)  Alloys Heat Resistant Materials A A / ii \ A A A A

Materials

Hardness (HRC) *Hardness (HRA)

Steel Materials Cemented Carbide




CAUTION

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.




Value Series

NEW PRODUCTS

®3 Shank X Overall length 38mm

VHGLB ——
For Hard Materials
2 Flutes Long Neck Ball
For Hard Materials
2 Flutes Long Neck Ball
VCSELB B —

For Raw Materials and up to 55HRC
2 Flutes Long Neck Ball

VDLCLB

DLCCOAT for —

Copper and Aluminum 48

2 Flutes Long Neck Ball -

VHLS ——
————

HARDMAX

2 Flutes Long Neck Square
VHLRS e ————
HARDMAX

2 Flutes Long Neck Radius

For Cemented Carbide /

UDCLBH

For higher efficiency

i

Hard Brittle Materials 2 Flutes High-speed Long Neck Ball
UDC Series
UDCRRS i
6 Flutes 7 10 Flutes
High Efficiency Long Neck Radius 104

CBN i Series

For Super Mirror Milling
2 Flutes Long Neck Ball 120

(BN-LRF4000 &——
ong Tool Lie —

4 Flutes Long Neck Radius

HMW.COAT Series

For Hard Materials

2 Flutes Long Neck Ball 470




NEW PRODUCTS
e —

For Hard Materials
HMGCOAT Series

High Efficiency for

Hard Materials 408
5 Flutes / 6 Flutes Long Neck Radius -
For Hard Materials E
4 Flutes Long Neck Radius 344

For Highly Efficient
Finishing
Barrel End Mills

COVB

4 Flutes Oval Barrel Form

CSTB

4 Flutes

Standard Taper Barrel Form 574
4 Flutes
Wide Taper Barrel Form 576

ADDITIONAL MODELS

For Cemented Carbide /
Hard Brittle Materials
UDC Series

UDCBH

For higher efficiency
2 Flutes High-speed Ball

UDCBF

For better surface finish
2 Flutes High-grade Ball

For better surface finish

2 Flutes High-grade Long Neck Radius (@)D

- CBN Series

Long Tool Life
2 Flutes Long Neck Ball 126

Long Tool Life
2 Flutes Long Neck Radius 136

For Hard Materials
HARDMAX Series

HHRS e

4 Flutes / 6 Flutes
High-rigidity Long Neck Radius 404




Tool Chart
Square / Long Neck Square for Steel

|| Copper, Raw Materials ~40HRC ~50HRC ~60HRC ~70HRC
For Hard Materials
3~6 Flutes B N —
-

4 Flutes Drillable Square (1S 558-
T

4Flutes Variable pitch and helix ~~ CXES/CXS Sl haam

L
<
=
®
=
o,
®
S
2
<

p—

4 Flutes for SUS : —~ o
Variable pitch and helix CESUS asavtes BETI
2 Flutes Multi-purpose (5SS ESu—

2 Flutes / 4 Flutes Multi-purpose C-CES2000/2000 S R— %

asodind-pnp

—— 2

2 Flutes / 4 Flutes Long Neck Square e
- Tip design : Negative HLS 200074000

Buiysiui4

2 Flutes Long Neck Square C-CER === EEZD

- Tip design : Positive

Radius / Long Neck Radius for Steel

|| Copper, Raw Materials ~40HRC ~50HRC ~60HRC ~70HRC
5 Flutes / 6 Flutes
For bottom surface milling S
5 Flutes Variable pitch and helix B s
[ 316 |
CXRS/CXLRS = srom
-
=
g 4Futes Variable pich ~~ RRS S5 iims
D
oh B
3 4 Flutes Variable pitch 4 Flutes Variable pitch and helix
S R 4 Flutes / 6 Flutes
2 C(RRS So—— CXERS Soa— For high efficiency side milling
- 3
HMERS SSa—
4 Flutes For difficult to cut materials I e
- [ 306 | 4 Flutes / 6 Flutes
CNRS  SSSe= Hghrigaty ~ HHRS S
B
2Flutes Multi-purpose  C=CRS cm— 4 Flutes
RS For Hard Materials and high-precision milling
HGLRS com——=—
2 Flutes / 4 Flutes
-

For high-precision milling

[ 24 |
HLRS2000/2000 == L —p
L




Tool Chart

Ball / Long Neck Ball for Steel

|| Copper, Raw Materials ~40HRC ~50HRC ~60HRC ~70HRC

anebaN

ubisap diL

HSB/HSLB

HGB/HGLB

HWLB

2 Flutes For Hard Materials - Tip design : Negative

. ———

422

I ——

B
2 Flutes For Hard Materials - Tip design : Negative

i —
——
B

2 Flutes For Hard Materials - Tip design : Negative

2 Flutes Multi-purpose / For better surface finish - Tip design : Neutral
—t— e

(SEB/CSELB

| | Copper, Raw Materials ~40HRC ~50HRC ~60HRC ~70HRC

w
i}
c
=
(]
»
—
S
i
c
=
(1]
(]

4 Flutes - Tip design : Negative

. . e 4/‘._
3 Flutes - Tip design : Positve ~ CFB/CFLB ﬁ - —

HFB Gatlm W7l

For Graphite For Copper For Heat Resistant Alloys

CRN-ES2000 CNRS
DCES2000 188 (All Flute / 2 Flutes) | 188 : (All Flute / 4 Flutes) | 308
(All Flute / 2 Flutes) Square Radius
CRN-ES4000 230 CRRS 390
= DCES4000 034 (All Flute / 4 Flutes) (Long Neck / 4 Flutes)
auare | (Al Flute / 4 Flutes) DLCLB CFB
516 442
Ball (Long Neck / 2 Flutes) Ball (All Flute / 3 Flutes)
DCLS
266 VDLCLB CFLB
(Long Neck / 2 Flutes) (Long Neck / 2 Flutes) 48 (Long Neck / 3 Flutes) 530
. DCLRS
CPS
DCB 190 Square | CAS
(All Flute / 2 Flutes) | 438 (Al Flute / 2 Fiutes) (Finishing) | (All Flute / 2 Flutes) | |92
CPR
27
s | DCLB 1o SAUare | (| ong Neck / 2 Flutes) 0 Square | AZS/DLC-AZS 278
a (Long Neck / 2 Flutes) CPRL o (Efficiency) | (Long Neck / 3 Flutes) | 282
(Long Neck / 2 Flutes)
DCTNB CPRB DLC-CFB
(Taper Neck / 2 Fiutes) | 558 Ball | G 2 Fiutes) | 526 Ball | (AllFiute / 3 Fiutes) | 448




Tool Type

Number of . Helix
Flute Appearance Model Number Coating Angle Features

Square for Steels

30° | Standard 2 flute square

2 Flutes & s &40° | Length of cut /D 1D, 2D, 2.5D, and 3D
ut . | Standard 2 flute square
2Futes DT C-CES 2000 30 Length of cut L/D 15D, 2D, 2.5D, 3D, and 4D
2 Flutes ﬁ C-CES 20008 30° | C-CES 2000 with sharp edge
ut . | Standard 4 flute square
4 Flutes ﬁ C-CES 4000 30 Length of cut L/D  2.5D, 3D, and 4D
4 Flutes = C-CES 40008 30° | C-CES 4000 with sharp edge
High Efficiency
4 Flutes ﬁ (¢4 40° 4 flute highly efficient square and enables vertical milling
4 Flutes ﬁ CXES ut 37° | 4flute highly efficient square with variable pitch and helix design
S~ 40° | Recommended for Raw Materials, SUS, Hardened Steels and etc
For Hard Materials
3-6 W HMS | 45° 3-6 flute square for Hard Materials
Flutes ) Recommended for milling on 65HRC High Speed Steels
Square for Aluminum Milling
— — _ > | For Aluminum milling
2 Flutes CAS 45 NON-COAT standard 2 flute square
Square for Stainless Steel Milling
SR e— 40° | Special design for SUS milling
4 Flutes CESUS ~ 42° 4 flute highly efficient square with variable pitch and helix design
Square for Copper Electrode Milling
2 Flutes CRN-ES 2000 20° | CrN COAT 2 flute square fa?(s;t:ﬁgb L
4 Flutes CRN-ES 4000 25° | CrN COAT 4 flute square ;iﬂtg’ﬁg,e L

Square for Plastic Milling
2Fiutes | i CPS — | 30°  NON-COAT 2 flute square

Square phite Milling

2Fiutes D DCES 2000

aFiutes SN DCES 4000
4Futes SESOOSES (G

30° | DIA COAT 2 flute square

30° | DIA COAT 4 flute square

45° | NON-COAT 4 flute square




Hardened Steels

§ § § §
50 | 55 | 60 | 65
HRC | HRC | HRC | HRC

Model Number Size
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For Steels

(€1 ¢01~9012 @ © © O © O O o O O 152
C-CES 2000 901~9020 @® ©® @ @ O O o O O 166
C-CES 20008 ¢02~¢9012 @ @® @ @ O (@) o O O 180
C-CES 4000 ¢p1~¢920 ©® @ @® @® O o o O O 194
C-CES 40008 o1 ~¢12 ® 6 6 0 O (@) o O O 200
High Efficiency

CZS p1~920 @ @ ® @ O O O () O O 202
CXES p1i~¢016 @ @ @ @ O @) (] O O 216
For Hard Materials

HMS o1 ~¢12 O ©e e 0 © 238
For Aluminum Milling

CAS ‘ 0.5 ~p12 * e} 192
For Stainless Steel Milling

CESUS ¢6~912 @ * O (@) (@) o O 228
For Copper Electrode Milling

CRN-ES 2000 0.2 ~p12 ) *x O 186
CRN-ES 4000 3 ~p12 o) *x O 232
For Plastic Milling

CPS 0.3 ~¢12 (e} ® * 190
For Graphite Milling

DCES 2000 $0.2 ~¢6 O *x O O @ O 188
DCES 4000 #3 ~¢10 O x O O @ O 234
CGE 2 ~$20 O * O O O 236

* Highly Recommended @ Recommended O Suggested




Tool Type

Number of . Helix
Flute Appearance Model Number Coating Angle Features

Long Neck Square

Long Neck Square for Steels
High Precision, for Finishing

2 Flutes | e VHLS B | 20 e o snare o et riats | rrsancie _ N
2 Flutes | sese——————==s HLS 2000 _J 30° | 2flute long neck square for Hard Materials Paigea:r\:gle .
e e R
4 Flutes ‘-i_ief_ HLS 4000 30° 4 flute long neck square for Hard Materials gi%a:r\:gle .

High Efficiency

ut 37° | 4 flute highly efficient square with variable pitch and helix design
4 Flutes E xs s} |~ 40° | Effective length L/D=3~ about 5 times

Long Neck Square for Aluminum Milling

B E

3 Flutes AZS — 45° | NON-COAT 3 flute long neck square and enables vertical milling

i

3 Flutes DLC-AZS sllel | 45° | AZS with DLC coating

Long Neck Square for Plastic Milling
2Flutes Eemmmm=e—— (PR — 30° | NON-COAT 2 flute long neck square
—————

_ . | CPR with long shank
CPRL 30 Long neck & long shank

2 Flutes

Long Neck Square for Graphite Milling
DCLS

2 Flutes

w
o
°

DIA COAT 2 flute long neck square

Radius for Steels

ut o Neutral
2 Flutes g C-CRS oyf 30°  Standard rake angle

High Efficiency

aFies SN CXERS

37° | 4flute highly efficient radius square with variable pitch and helix design | Positive

8<ll8<|8<
S S S
= = =

~ 40° | From Raw Materials and SUS to 55HRC rake angle
42° | 5lute highly efficient radius square with variable pitch and helix design | Positive

5 Flutes “ CXRS ~ 45° | From Raw Materials and SUS to 55HRC rake angle
| o | 4flute radius square with variable pitch and high helix | Positive

4 Flutes E CNRS 45 For Titanium Alloys and Heat Resistant Alloys milling | rake angle

For Hard Materials

46 ~
Fires RN HMERS

For Hard Materials (~ 65HRC) Negative

45 4-6 flute radius rake angle

A4444

E




Model Number

Size
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HRC

Hardened Steels

§ § §
55 | 60 | 65
HRC | HRC | HRC
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Long Neck Square

For Steels

High Precision, for Finishing

VHLS 01~¢92 O O @ ®@ @ O O e} O O 52

HLS 2000 ¢01~¢6 O O @@ @ @ O (@) (@) O O 242
C-CER 0.1~06 @ @ @@ @® O (e} () O O 256
HLS 4000 o1 ~p6 O 0O @ @€ @ O O o) o O 288
High Efficiency

CXS o1 ~p12 ® 6 6 ¢ O O o O O 294
For Aluminum Milling

AZS o1 ~p12 O O 278
DLC-AZS o1 ~p12 O O 282
For Plastic Milling

CPR $0.5 ~¢6 (e} ® * 270
CPRL 0.5 ~p4 (@) ® *x 274
For Graphite Milling

DCLS $0.4 ~¢6 O *x O O @ O 266

C-CRS p1i~¢012 @ @ @ @ O ¢} () O O 302
High Efficiency

CXERS P11 ~¢12 O O O 310
CXRS ¢3 ~912 O O o O O 316
CNRS ¢6 ~12 e o O O o * Kk 306
For Hard Materials

HMERS ¢3 ~¢12 O © @ o o 320

* Highly Recommended @ Recommended O Suggested




Too

| Type

Number of

Flute

Appearance

Model Number

Coating

Helix
Angle

Features

Long Neck Radius

Long Neck Radius for Steels

High Precision, for Finishing

UDC Long Neck Radius for Cemented Carbide and Hard Brittle Materials

mﬁ | . |V series ¢3 shank x overall length 38 Negative
2 Flutes VHLRS l 80 2 flute long neck radius for Hard Materials rake angle
o . ) . Negative
2Flutes | S —— HLRS 2000/E 30° | 2 flute long neck radius for Hard Materials rake angle _‘_
HMG o | For Hard Materials (~ 70HRC) Super negative
4 Flutes ﬂ HGLRS Ay 30" 4iute long neck radius rake angle
e ‘ o . ) Negative
4 Flutes a HLRS 4000 30° | 4 flute long neck radius for Hard Materials rake angle _h_
High Efficiency
- | . 4 flute highly efficient long neck radius with A Negative
4 Flutes m HRRS l 45 variable pitch and back taper geometry rake angle
o . Negative
4 Flutes m HRRS-S 45° | HRRS with short shank rake angle _‘_
uT o | From Raw Materials and SUS to 55HRC Positive
4 Flutes CRRS 45 4lute highly efficient long neck radius with effective length LID=3 times ' rake angle «_
uT 42° | Effective length L/D=3~4 times Positive
5 Flutes CXLRS ) |~ 45° | 5fiute highly efficient long neck radius with variable pitch and helix design | rake angle
5-6 HMG o | For Hard Materials (~70HRC) Super negative
Flutes = HGRRS | O sefue highly efficient long neck radius vith effective length LID=3times | rake angle
High Rigidity
4-6 ﬁ HHRS 30° | For Hard Materials Positive
Flutes I &45°  4-6 flute long neck radius with effective length L/D=3 times | rake angle
CBN Long Neck Radius
— _ o | SF series provides excellent surface finish
1 Flute ‘ CBN-RSF 0 1 flute long neck radius
_ . | High rigidity and long tool life
2 Flutes G CBN-LRF 2000 0 2 flute long neck radius
_ . | High rigidity and long tool life
4 Flutes € CBN-LRF 4000 O 4fiute long neck radius
Long Neck Radius for Graphite Milling
4 Flutes s DCLRS ‘ “ 30° | DIA COAT 4 flute long neck radius

1 Flute E UPDLRS - 0° Lfftlgl'terrlltl)l?r?gnvsl(t:rl: {?ngg?osg] gfi::%?sssr?a?:e finish by using UPD
2Flutes | B UDCLRSF B O e long neck redus.
2 Flutes G UDCLRS 0° Z%teé ﬁ)%sésneck radius

F6|L_JISS i UDCRRS upe 40° gﬂror?lltj?ehir:}ghly efficient long neck radius

Taper Neck Radius

Taper Neck Radius for Steels
g\ HTNRS

4 Flutes

E

Negative
rake angle

4 flute taper neck radius for Hard Materials
Variable pitch & high helix & back taper geometry

N
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Long Neck Radius

For Steels

High Precision, for Finishing

VHLRS ¢0.2 ~¢2 O @@ 6 6 & O O O O 55

HLRS 2000/E p02~¢6 O O ®@ ®@ ®@ @ O o) O O 324
HGLRS $0.2 ~¢6 O @ @ @ % x%x 344
HLRS 4000 02~¢6 O O @ @ @ @ O ¢) o) O O 358
High Efficiency

HRRS 2 ~p12 ® 6 6 0 O o) 382
HRRS-S P2 ~p12 e o ©o (@) (@) 388
CRRS ¢2 ~p12 e 0 o O O o o 390
CXLRS p3~¢012 @ @ @ @ O O O () 400
HGRRS P2 ~p12 O @ @ x @ © 408
High Rigidity

HHRS @3 ~p12 O O @ @ @ O (@] (@) O O 404
CBN

CBN-RSF $0.2 ~¢2 132
CBN-LRF 2000 0.1 ~¢3 o 136
CBN-LRF 4000 0.1 ~¢p2 o) 146
For Graphite Milling

DCLRS o1 ~p6 ‘ O *x O O @ O | 39
UDC for Cemented Carbide and Hard Brittle Materials

UPDLRS $0.2 ~¢2 *x @ 108
UDCLRSF $0.25 ~¢2 O *x @ 90

UDCLRS $0.3 ~¢2 @) *x @ 98
UDCRRS 2 ~p6 @) *x @ 104

Taper Neck Radius

For Steels
‘ HTNRS ‘ o1 ~¢6

(@)

412 ‘

% Highly Recommended @ Recommended O Suggested



Tool Type

Number of
Flute

Appearance

Model Number

Coating

Helix
Angle

Features

Ball for Steels

HMG o | For Hard Materials (~ 70HRC) Super negative
2 Flutes E HGB 80 2 flute ball rake angle
o | 2 flute ball for Hard Materials Negative
2 Flutes ﬁ HSB ,| 0 The most popular multi-purpose tool rake angle _‘_
| o : Negative
e S— uT . | Standard 2 flute ball Neutral
2 Flutes & CSEB 30 | Excellent surface quality rake angle L
ut o | From Raw Materials, SUS, Aluminum to 55HRC Positive
8 Flutes E CFB COAT M IE YT highly efficient ball for excellent surface quality | rake angle «_
= o | 4flute ball for Hard Materials Negative
4 Flutes ﬁ HFB ,| 40 High feed and highly efficient milling rake angle _h_
- | o . Negative
4 Flutes ﬁ HFB-S 40° | HFB with short shank rake angle _L
Long Shank Ball
| o | HB with long shank Positive
2 Flutes ﬁ; HBL I 80" 2 fiute long shank ball (straight shank) rake angle _L
Ball for Aluminum Milling
3 Flutes DLC-CFB pJlel | 30° | DLC coating 3 flute ball
Ball for Grap lling
2 Flutes | (S D(B “ 35° | DIA COAT 2 flute ball
2 Flutes CGB 2000 — 35° | NON-COAT 2 flute ball
4 Flutes CGB 4000 — | 35° NON-COAT 4 flute ball
UDC Ball for Cemented Carbide and Hard Brittle Materials
. | High efficiency
2Fiutes G- UDCBH vy o Hiah effic
2 Flutes G UDCBF unc 0° | 2flute ball for excellent surface finish
, | Lower costs
2Flutes ~<— UD(B g 2fute ball

Long Neck Ball

Long Neck Ball for Steels

2 Fites | e VHGLB o e e e s | ™
2Fies | o HGLB 0 o e aar e A
2Fes | G HWLB e ey e oAbt osting | reg v
2 Flues | oy VHSLB B | o e e o |t
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For Steels

HGB R0.05 ~ R3 O @ @ * Kk 422
HSB ROO3~R6 O O @ @ @ (@) o O O 424
HSB-S ROL.1~R2 O O @ @ © (@) (@) (@) O O 428
CSEB ROOS~R6 @ ® ® © @ ) () O O 432
CFB ROB~R6e @ © ® © © O ® O o O 442
HFB R1 ~ R6 o O 452
HFB-S R1 ~ R6 [ B ) 453
Long Shank

HBL Ri5~Re O O @ @@ @ O O o O O 430
For Aluminum Milling

DLC-CFB R0.3 ~ R6 * O O 448
For Graphite Milling

DCB R0.5 ~ R6 O *x O O @ O 438
CGB 2000 RO.2 ~ R6 O * O O O 440
CGB 4000 R2 ~ R10 O * O O O 458
UDC for Cemented Carbide and Hard Brittle Materials

UDCBH R0.3 ~ R1 (@) *x @ 68
UDCBF RO.1 ~ R3 O *x @ 70
UDCB RO.1 ~R3 0] *x @ 72

Long Neck Ball

VHGLB R0.05 ~R15 O ®© @ 0 % 34
HGLB R0.05 ~ R3 O ®© @@ @ % 460
HWLB RO.25~R1 O O @ * *x *x @ (0) (e} o O 470
VHSLB ROO5~R15 O O @ @ ®@ ® O o) (@) O O 37

* Highly Recommended @ Recommended O Suggested



Tool

Type

Nug:s,; rof Appearance Model Number Coating ::;ié Features
Long Neck Ball for Steels
_ — o | 2 flute long neck ball for Hard Materials Negative
2 Flutes =—— HSLB ,| 30 The most popular multi-purpose tool rake angle
- | o . Negative
2Flutes | e HSLB-$ 30° | HSLB with short shank rake angle _‘_
ut . | Vseries $3 shank x overall length 38 Neutral
2Flutes | e VCSELB 30" | Standard 2 flute long neck ball rake angle L
utT . | Standard 2 flute long neck ball Neutral
2Fiutes | Cra— CSELB “ 39" Excellent surface quality rake angle L
ﬁﬁ uT o | From Raw Materials, SUS, Aluminum to 55HRC | Positive
8 Flutes CFLB COAT RN TS long neck ball for excellent surface quality | rake angle «_
CBN Long Neck Ball
_ o | For super mirror milling (burnishing effect)
2 Flutes 'G CBN-PLB 0 2 flute long neck ball
— _ . | Excellent surface quality
2 Flutes | =N CBN-LBSF 20" 2fiute long neck ball
_ . | High rigidity and long tool life
2 Flutes ﬁ (BN-LBF 0 2 flute long neck ball
Long Neck Ball for Copper Electrode Milling
. |V series ¢3 shank x overall length 38 Positive
2 Flutes ‘4 VDLCLB 30 DLC coating 2 flute long neck ball rake angle
o . Positive
2 Flutes _é DLCLB skl 30°  DLC coating 2 flute long neck ball rake angle L
Long Neck Ball for Plastic Milling
2 Flutes | cewsmmmm=m  CPRB — 30° | NON-COAT 2 flute long neck ball
Long Neck Ball for Graphite Milling
2Flutes  s=msmmmgpe DCLB “ 35° | DIA COAT 2 flute long neck ball

—

UDC Long Neck Ball for Cemented Carbide and Hard Brittle Materials

1 flute long neck ball with binderless PCD

! Flute = UPDLB - 0 After milling with UDC, improve mirror surface finish by using UPD
* o | High efficiency
2 Flutes UDCLEH ue 0 2 flute long neck ball
o | For finishing
2 Flutes ‘ UDCLBF — 0 2 flute long neck ball
2 Flutes * UDCLB DG oo Lowercosts

2 flute long neck ball

Taper Neck Ball

Taper Neck Ball for Steels

Positive
B e = °
‘ 2 Flutes HTNB || 30°  2flute taper neck ball rake angle L ‘
e | . | For Hard Materials Negative
‘ 8 Flutes ‘ —x HFTNB I 40 3 flute taper neck ball rake angle _‘_‘
Taper Neck Ball for Graphite Milling
‘ 2 Flutes ‘ o= —— DCTNB 35° | DIA COAT 2 flute taper neck ball ‘




Q o Hardened Steels =l T
Model Number Size 5 cgp 35 s | s | s 2 83 & & 89| 3 58 b

2 %% oo 55 | 60 | 65 § %g = CEEEY — O T

o = 2 HRC | HRC | HRC = 2 % 3 a g
For Steels
HSLB ROOE~R3 O O ©®@ @ © (@) (@) o O O 476
HSLB-S RO1I~R3 O O @ @ @ ) O ) O O 492
VCSELB ROO5~R15 @ @ ®@ ©® @ ) o o O 44
CSELB ROOS~R3 @ ®@ ® © © ) e o O 496
CFLB RO3~R3 @ ® ® ©® @ ¢) ® O [ B ) 530
CBN-PLB R0.2 ~ R0.5 o @ @ 120
CBN-LBSF R0.05 ~ R1 o 122
CBN-LBF R0.05 ~ R2 O ©e © @6 0 © 126
For Copper Electrode Milling
VDLCLB R0.05 ~ R1 Y * 48
DLCLB R0.05 ~ R3 () * 516
For Plastic Milling
CPRB RO.2 ~ R3 ) ® * 526
For Graphite Milling
DCLB R0.2 ~ R3 ‘ O % O O @ (@) 512
UDC for Cemented Carbide and Hard Brittle Materials
UPDLB RO.1 ~ R1 *x @ 88
UDCLBH R0.3 ~ R1 (@) *x @ 76
UDCLBF RO.1 ~ R3 O *x @ 80
UDCLB RO.1 ~ R3 (@) *x @ 84

Taper Neck Ball

For Steels

HTNB RO1~R2 O O ®© @ ®© @ © (@) () O O 536 ‘
HFTNB RO5~R2 O O ©®@ © @ © © O o O 558 ‘
For Graphite Milling

DCTNB R0.5 ~ R1 O *x O O @ O | 556 ‘

* Highly Recommended @ Recommended O Suggested




Tool Type

Number of . Helix
Flute Appearance Model Number Coating Angle Features

Taper / Barrel / Chamfering / Drill

ut o | 2flute taper end mill
2 Flutes e C-CTE 2000 80°  Half included angle 30'~15°
ut o | 4 flute taper end mill
4 Flutes e C-CTE 4000 30 Half included angle 30'~7°
Barrel Form
uT __ | Oval barrel form
4 Flutes m (ovB COAT Suitable for narrow area with small inclined angle
uT __ | Standard taper barrel form
4Flues S (STB COAT Suitable for highly efficient finishing with larger barrel R
ut __ | Wide taper barrel form
4 Flutes ; WTB Suitable for finishing with wide taper angle
NON-COAT for Chamfering
_ o | NON-COAT and half included angle 45°
2 Flutes =‘ sV 30 Peripheral spiral shape designed for reducing burrs

Over All Length 38.1 x Shank Diameter 3.175 mm
P Series Micro Diameter Drill / Chamfering Cutter and Center Drill

_ __ | NON-COAT micro diameter drill ) .
2 Flutes PMD STD Flute length L/D=10 times 4-facet drill point
_ __ | NON-COAT micro diameter drill for pilot drilling | , . ) .
2 Flutes PMD PLT Flute length L/D=2 fimes 4-facet drill point
_ o | NON-COAT chamfering, counter sink, and center drill _
1 Flute PSM 0 Taper angle 45°
Flat Drill
ut o | Size M4 - M12 for drilling pilot holes before . o
2 Flutes “ UTDF 30 tapping Point angle 180
Carbide Drill
MICRO o | Short slot length L/D=5 times Point angle 130°
2 Flutes '-€ UTDSX 30" Diameter tolerance 0/-0.01 X thinning
] o | Medi lot length . o
2Flutes | =< C-UMD 24 s oAy 0/-0.01 Point angle 150
PY-T  peenm—— ' Y }'¢ @8:? 30° Long slot length L/D=15 times Point angle 130

Diameter tolerance 0/-0.01 X thinning

UDC Drrill / Thread Mills

2 Flutes UDCMX une 30° E(r)iTICemented Carbide and Hard Brittle Materials

__ | For Cemented Carbide and Hard Brittle Materials
2Fiutes  wom— UDCT e For Cemen
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C-CTE 2000 p02~¢925 @ ©® © O © (@) (e} 564
C-CTE 4000 p3~¢10 @ @ © O © (@) (@) 568
CcovVB TpRiandR2 @ ® ® ©® @ o @ ® O O 572
CSTB TpR1I~R3 @ ©® ® © © o @ () o O 574
CWTB Tip R1 e 6 6 0 ° o @ o O O 576
NON-COAT for Chamfering

' ‘ p3~¢012 @ @ @ Ol0O|O0|0O|O 578

P Series Over All Length 38.1 x Shank Diameter 3.175 mm
Micro Diameter Drill / Chamfering Cutter and Center Drill

PMD STD $0.02~¢0.1 O O o @ o O 598

PMD PLT $0.02~¢0.1 O O o @ o O 599
@1 X half included

PSM angesss | O O o e o o 599

Flat Drill

UTDF p2~¢p12 @ @ O o o 580

Carbide Drrill

UTDSX $03~¢2 @ @ O o @ (0] O O 586

C-UMD ¢01~¢3 @ @ O o @ (e} O O 588

UTDLX ¢03~¢3 @ @ O o @ (@] O O 594

UDC Drrill / Thread Mill

UDCMX $0.3 ~p7 o *x @ 110

UDCT M2 ~ M8 o *x @ 114

* Highly Recommended @ Recommended O Suggested




Serles % For the different types of square, radius and ball for steels, please refer to “Tool Type”.

Number of . Helix
Flute Appearance Model Number Coating Angle Features

V Series / $3 Shank x Overall Length 38

V Series Long Neck Ball
‘4 HMG o | Long neck ball for hard materials Super negative
2 Flutes VHGLB 80 Suitable for 60HRC or above such as high-speed steels | rake angle
— o . Negative
2 Flutes — VHSLB | 30° | Long neck ball for hard materials rake angle _h_
utT . | Standard shaped long neck ball Neutral
2Flutes | e V(SELB 80° " Prioritizes surface quality rake angle L
o | DLC coated long neck ball Positive
2 Flutes « VDL(LB 255 30" Prevents burrs and chattering with positive rake angle | rake angle _L
V Series Long Neck Square
o ) Negative
2 Flutes 4 VHLS | 30° | Long neck square for hard materials rake angle _‘_
V Series Long Neck Radius
. . . Negative
2 Flutes ﬁﬁ% VHLRS | 30° | Long neck radius for hard materials rake angle _A_
CBN
CBN Long Neck Ball
_ o | For super mirror milling (burnishing effect)
2 Flutes 'G (BN-PLB 0 2 flute long neck ball
o _ . | Excellent surface quality
2Flutes | == CBN-LBSF 20" Sfute long neck ball
_ . | High rigidity and long tool life
2 Flutes ﬁ (BN-LBF 0% 2fiute long neck ball
CBN Long Neck Radius
e _ . | Excellent surface finish
1Fiute | Me—— CBN-RSF 0" {fute long neck radius
_ . | High rigidity and long tool life
2 Flutes G CBN-LRF 2000 0 2 flute long neck radius
- _ . | High rigidity and long tool life
4 Flutes € CBN-LRF 4000 0" 4fiute long neck radius
UDC for Cemented Carbide and Hard Brittle Materials
UDC Ball
. | High efficiency
2 Flutes G UDCBH o O 2fiute ball
o | For finishing
2Fiutes  Cliii— UDCBF g O 2iute bal
. | Lower costs
2Fiutes ~— UD(B o O 2ilute ball
UDC Long Neck Ball
. | High efficiency
2 Flutes * UDCLBH upe 0 2 flute long neck ball
o | Forfinishing
2 Flutes ‘ UDCLBF e 0 2 flute long neck ball
. | Lower costs
2 Flutes * ubcLe une 0 2 flute long neck ball
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V Series / $3 Shank x Overall Length 38

V Series Long Neck Ball

VHGLB R0.05 ~ R1.5 O @ @ @ * % 34
VHSLB ROO5~R15 O O @ @ @ @ O O (e} O O 37
VCSELB ROO5~R15 @ ® ® ® @ o @ ® O O a4
VDLCLB R0.05 ~ R1 ® * 48
V Series Long Neck Square

VHLS 01~92 O O ©@ @ ® O (e} e} O O 52
V Series Long Neck Radius

VHLRS 02~¢92 O O © @ @ @ O ) ® O O 55
CBN

CBN Long Neck Ball

CBN-PLB R0.2 ~ R0.5 O © 6 6 0 O 120
CBN-LBSF R0.05 ~ R1 O ©e ©e 6 0 © 122
CBN-LBF R0.05 ~ R2 O © 6 6 0 o 126
CBN Long Neck Radius

CBN-RSF ¢0.2 ~¢2 o O 132
CBN-LRF 2000 $0.1 ~¢3 O © 6 6 0 O 136
CBN-LRF 4000 ¢0.1 ~¢2 O © © 6 0 © 146
UDC for Cemented Carbide and Hard Brittle Materials

UDC Ball

UDCBH R0.3 ~ R1 0] *x @ 68
UDCBF RO.1 ~R3 (@) *x @ 70
UDCB RO.1 ~R3 @) *x @ 72
UDC Long Neck Ball

UDCLBH R0.3 ~ R1 @) *x @ 76
UDCLBF RO.1 ~ R3 o *x © 80
UDCLB RO.1 ~ R3 O *x @ 84

% Highly Recommended ® Recommended O Suggested



Serles % For the different types of square, radius and ball for steels, please refer to “Tool Type”.

PCD for Finishing Cemented Carbide and Hard

o)
3.

NUEE; rof Appearance Model Number Coating ::glil)c(e Features
UDC Long Neck Radius
o | Forfinishing
2 Flutes € UDCLRSF 0 2 flute long neck radius
. | Lower costs
2 Flutes G UDCLRS — 0 2 flute long neck radius
6-10 UDCRRS unc 40° | 6-10 flute highly efficient long neck radius for roughing
Flutes y
UDC Drrill
2 Flutes —G UDCMX unc 30° | Drills for Cemented Carbide and Hard Brittle Materials
UDC for Threading
2 Flutes ‘ UDCT unc — | Thread mills for Cemented Carbide and Hard Brittle Materials

ttle Materials

1 flute long neck radius with binderless PCD

For Stainless Steel Millin

— ,‘_-h\.‘i.‘_

For Aluminum Milling

4 Flutes

{
|
i

CESUS

&
w

COAT

40°
~ 42°

1 Flute ;"E UPDLRS - 0 After milling with UDC, improve mirror surface finish by using UPD

1 Flute ‘== UPDLB - 0’ lﬁ:fiﬁ."%”ﬁ.?ﬁ B%'l:wmgfi :ﬁfﬁafguDrface finish by using UPD
For Copper Electrode Milling

> Flutes i‘ CRN-ES 2000 20° | CrN COAT 2 flute square f;f;‘{:ﬁgle L
4 Flutes “ CRN-ES 4000 ggﬂ- 25° | CrN COAT 4 flute square ;ﬁt:ﬁgb L
2 it o VDLCLB o IR G e TR N
2 Flutes .é DLCLB Jlel | 30° | DLC coating 2 flute long neck ball ;‘I’f;tg’fgle L

|

Special design for SUS milling
4 flute highly efficient square with variable pitch and helix design

2 Flutes CAS — 45° | NON-COAT 2 flute square
i _ . | NON-COAT 3 flute highly efficient long neck square that enables
8 Flutes M Azs 45 vertical milling
. | AZS with DLC coating

8 Flutes ﬁ DLC-AZS 2 45 DLC coating 3 flute long neck square
3 Flutes E DLC-CFB Jie  30° | DLC coating 3 flute ball
NON-COAT for Plestio Miling
2 Flutes ﬁ CPS — | 30° NON-COAT 2 flute square

e ——
2 Flutes  emmmm—mee— (PR — | 30° | NON-COAT 2 flute long neck square

= . | CPR with long shank

et —

2 Flutes === (PRL 80" ' NON-COAT 2 flute Long neck & long shank
2 Flutes | cesmmm=m  CPRB — 30° | NON-COAT 2 flute long neck ball
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For Stainless Steel
CESUS

For Aluminum Milling

illing
6 ~p12

(@)

UDCLRSF $0.25 ~¢2 o 90

UDCLRS 0.3 ~¢2 O 98

UDCRRS 2 ~¢6 @) 104
UDC Drrill

UDCMX 0.3 ~¢7 °® x ® 110
UDC for Threading

UDCT M2 ~ M8 (@) *x @ 114
PCD for Finishing Cemented Carbide and Hard Brittle Materials

UPDLRS $0.2 ~¢2 108
UPDLB RO.1 ~ R1 *x @ 88

For Copper Electrode Milling

CRN-ES 2000 $0.2 ~p12 (@) *x O 186
CRN-ES 4000 3 ~p12 ¢) * 232
VDLCLB R0.05 ~ R1 Y * 48
DLCLB R0.05 ~ R3 () * 516

228

CAS ¢0.5 ~¢12 * (@) 192
AZS 1 ~p12 * o O 278
DLC-AZS ®1 ~¢12 * (e} 282
DLC-CFB R0.3 ~R6 * O O 448
NON-COAT for Plastic Milling

CPS $0.3 ~¢12 O ® * 190
CPR $0.5 ~¢6 (0] ® *x 270
CPRL $0.5 ~¢4 () o X 274
CPRB R0.2 ~R3 o o x 526

% Highly Recommended @ Recommended O Suggested



Series

% For the different types of square, radius and ball for steels, please refer to “Tool Type”.

Number of
Flute

Helix

Appearance Angle

Model Number Coating

Features

DIA COAT for Graphite Milling

2Fiutes  Deigu— DCES 2000 m 30° | DIA COAT 2 flute square

4 Flutes ‘ DCES 4000 ﬂ 30° | DIA COAT 4 flute square

2 Flutes -—i DCLS “ 30° | DIA COAT 2 flute long neck square
4 Flutes s DCLRS m 30° | DIA COAT 4 flute long neck radius
2 Flutes | (E— DCB ﬂ 35° | DIA COAT 2 flute ball

2 Flutes | sl DCLB “ 35° | DIA COAT 2 flute long neck ball

2 Flutes o-ﬁ.’-"_ DCTNB m 35° | DIA COAT 2 flute taper neck ball

NON-COAT for Graphite Milling

4 Flutes CGE 45°  NON-COAT 4 flute square
2 Flutes CGB 2000 — | 35°  NON-COAT 2 flute ball
4 Flutes = CGB 4000 NON-COAT 4 flute ball

Barrel

S— SV

2 Flutes

Over All Length 38.1 x Shank Diameter 3.175 mm
P Series Micro Diameter Drill / Chamfering Cutter and Center Drill

utT Oval barrel form

4 Flutes m (ove COAT Suitable for narrow area with small inclined angle
uT __ | Standard taper barrel form

4Fiutes Qg (STB COAT Suitable for highly efficient finishing with larger barrel R
ut Wide taper barrel form

4 Flutes _ (WTB COAT Suitable for finishing with wide taper angle

NON-COAT for Chamfering

NON-COAT and half included angle 45°
Peripheral spiral shape designed for reducing burrs

_ __ | NON-COAT micro diameter drill ) )
2 Flutes PMD STD Flute length L/D=10 times 4-facet drill point
_ __ | NON-COAT micro diameter drill for pilot drilling | , . . .
2 Flutes PMD PLT Flute length L/D=2 times 4-facet drill point
_ . | NON-COAT for chamfering, counter sink, and center drill _
1 Flute PSM 0 Taper angle 90°
Flat Drill
- —— ut o | Size M4 - M12 for drilling pilot holes before h o
2 Flutes UTDF 30 tapping Point angle 180
Carbide Drill
MICRO o | Short slot length L/D=5 times Point angle 130°
2 Flutes { UTDSX 80 Diameter tolerance 0/-0.01 X thinning
o | Medi lot | h . o
2 Flutes —-—" C-UMD L 24 DiZ?rI]L;Erstgltefanngée 0/-0.01 Point angle 150
(ReS— MICRO o | Long slot length L/D=15 times Point angle 130°
2 Flutes UTDLX 24 39" Diameter tolerance 0/-0.01 X thinning




Hardened Steels

3nug preH

Model Number Size § § § § §

50 | 55 | 60 | 65 | 70
HRC | HRC | HRC | HRC | HRC
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DIA COAT for Graphite Milling

DCES 2000 $0.2 ~¢6 O *x O O @ O 188
DCES 4000 3 ~¢10 O * O O @ O 234
DCLS 0.4 ~¢6 O *x O O @ O 266
DCLRS o1 ~¢6 O *x O O @ O 39
DCB R0.5 ~ R6 O *x O O @ O 438
DCLB RO.2 ~ R3 O *x O O @ O 512
DCTNB R0.5 ~ R1 O *x O O @ O 556
NON-COAT for Graphite Milling

CGE 2 ~320 e} O O O 236
CGB 2000 RO.2 ~ R6 (e} O O O 440
CGB 4000 R2 ~ R10 O % O O O 458
COVB TpRiandR2 @ ® ® ©® @ o @ e O O 572
CSTB TpR1I~R3 @ ® ® © © o @ ® O O 574
CWTB Tip R1 e 6 6 0 o o @ o O O 576
NON-COAT for Chamfering

') ‘ ¢3~¢912 @ @ @ O|l0O|O|O|O 578

Over All Length 38.1 x Shank Diameter 3.175 mm
P Series Micro Diameter Drill / Chamfering Cutter and Center Drill

PMD STD ¢0.02~¢01 | O O o e o o 598
PMD PLT ¢0.02~¢0.1 O O o @ o o 599
PSM e 0 o o e (3N 599
Flat Drill

UTDF p2~¢12 @ @ O o O 580
Carbide Drill

UTDSX $03~¢2 @ @ O o @ ) o O 586
C-UMD $01~¢93 @ @ O o e ) O O 588
UTDLX ¢03~¢93 @ @ O o @ (@] o O 594

% Highly Recommended @ Recommended O Suggested






Value Series
g3mm Shank End Mills




Recommended for improved milling quality and cost reduction!

NeWEoSIinmmyshank

Union Tool’s new standard: Value series

3mm

!

- @3 mm Shank (h4 tolerance)
X Overall length 38 mm

Fixed size of ¢3 Shank x Overall Length 38 mm

¢3 shank is used to save valuable carbide material.
h4 tolerance is compatible for both shrink fit and
collet holders. More series to follow in the future.

J

J

UDC-PCD
Series

N

J

J

CBN
Series

N
-

J

J

Square

J,
N

alenbg

Cost effective

PCB drills mass production technology is applied to

end mills.

To attain affordable prices, we applied our existing 38mm
) and proven automatic mass production technology

for blank rods, flute grinding, coating and inspection

to these new end mills.

High Quality

Shank Ball

Long Neck
Square

N

J

Radius

. Small diameter V series are high-precision as a result
S of using the latest in-house technologies.

. We developed new grinding machines specialized
o for small diameter end mills for high-precision milling
— that will innovate manufacturing technology for

\;\ high-precision, high-efficiency milling.
Taper =]
’7)
.
Barrel
J
R
Spiral
V Cutter

Our in-house developed Over 5million coated PCB tools Carefully crafted in Mitsuke
production facility for PCB tools manufactured every month of Niigata prefecture

PCB: Printed Circuit Board




- Find the best coating for your material applications

HMGCOAT
for Hard Materials
(50 ~ 70HRC)

DLCCOAT
for Copper, Aluminum

VDLCLB

VCSELB
BALL

sus SKD61

:Heat-Treated Steels | STAVAX:
i

S et Moy " et koot Metatl PN /10

Materials ‘

Hardness (HRC)

#Hardness (HRA)

Steel Materials

- Long Neck Ball End Mills RO.5 x Effective Length 6
Milling examples of shank diameter difference between ¢3 mm & ¢4 mm

<Condition>
Work material : SKD11(60HRC) (DIN :1.2379, AlSI : D2)
Coolant : Air blow n: 21,500 min'
Tool holder  : Collet holder Vi 1,250 mm/min
Milling shape : Pocket (C18mm x 8mm x depth 3mm) ap: 0.03 mm
Cycle time rabout 35 min. de: 0.17 mm
¢3mm shank @¢4mm shank
VHSLB HSLB

Collet
holder

e Collet

T =

| @»4mm shank HSLB

If the overhang is shortened, the performance equivalent to that of a ¢4mm shank can be obtained.

Cemented Carbide

Wear width at the tool tip
0.10
— 0.08
3
E
= 006
el
Z 004
(1]
(]
= 002
0.00
¢3 shank ¢4 shank
Dimensional error of the pocket
0.10
= m 3 shank
E 0.08 ®3 shan
'g m ¢4 shank
£ 0.06
[
g
o 0.04
w
j
[}
£ 0.02
a
0.00
X Y z

UDC-PCD
Series

Long Neck

Radius

pey

sni

‘ Taper Neck

Taper

—
)
k=l
(5]

Barrel

Spiral
V Cutter

‘ Drill

‘ Technical Data



Value Series HWGCOAT Longneck Ball

Super
MG

Z

HMG
COAT

Back Taper

Shank Dia

0/-0.003

HMGCOAT
2 Flutes Short Shank Long Neck Ball End Mills

1

=3)

0

#D-0.008 (D=2)

0
#D-0.01 (D:
o

38

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the

30° Geometry precise value of this angle. Shank taper angle should not make
— contact with the work piece.
Except for R0.05~R0.4 %
% Radius of Diameter Ball Radius
N 2 Ball Nose Tolerance Accuracy
- g
UDC-PCD 5 R0.05 ~ R0.075 +0.002
Series g 0/-0.008
< RO.1 ~R1
- +0.003
Inclined Angle R1.5 0/-0.01
CBN . — .
Series Material Applications (% Highly Recommended @ Recommended O Suggested)
CARBON | ALLOY [PREHARDENED
SEELs | sTes RS HADENED STEELS orsT RN AUMNOM | Geppute | copren | pLasTios | FLiep | TANUM lnebiEtly ceveateo (RERITE
3e | LS HPM |~ B50HRC | ~55HRC | ~ 60HRC | ~ 65HRC | ~ 70HRC PLASTICS ALLOYS MATERALS
Square
Jo O e e e x x
N
Long Neck |®
Square Total 31 models Unit (mm)
-/ Effectlve Len, Neck Effective Length by Inclined Angles
of Cut Diameter
e‘ T I I I -
Radius VHGLB 2001-003 RO.05 0. 08 0.093 0.34 036 0.38 0.40 0.44 6,180
VHGLB 20015-003 R0.075 0.3 0.12 0.14 0.36 0.38 0.40 0.41 0.45 7,200
.
Long Neck |20 VHGLB 2002-005 RO.1 0.5 0.16 0.18 16° 0.63 0.66 0.68 0.71 0.76 4,320
Radvs |5 VHGLB 2002-010 RO.1 1 0.16 0.18 16° 1.15 1.20 1.24 1.28 1.37 4,320
J»
S VHGLB 2003-010 RO.15 1 0.24 0.28 16° 1.15 1.19 1.23 1.27 1.36 4,260
;22%’!“9“ VHGLB 2003-015 R0.15 15 0.24 0.28 16° 1.67 1.73 1.78 1.84 1.97 4,560
J ) VHGLB 2004-010 RO.2 1 0.32 0.38 16° 1.15 1.19 1.23 1.27 1.35 2,940
—— VHGLB 2004-020 RO.2 2 0.32 0.38 16° 2.19 225 233 2.40 257 3,060
Ball / Long VHGLB 2004-030 RO.2 3 0.32 0.38 16° 3.22 332 3.43 3.54 379 3,360
Sterk Ball | VHGLB 2005015 R0.25 15 04 0.48 16° 167 | 172 | 177 | 183 | 195 2,940
VHGLB 2005-020 RO.25 2 0.4 0.48 16° 2.19 225 232 2.40 2.56 2,940
prg Neck |0 VHGLB 2005-025 R0.25 25 0.4 0.48 16° 271 | 279 | 287 | 297 | 318 2,940
- VHGLB 2006-010 RO.3 1 0.48 0.58 16° 1.15 1.19 1.22 1.26 1.33 2,520
)\
Taper Neck VHGLB 2006-015 RO.3 1.5 0.48 0.58 16° 1.67 1.72 1.77 1.82 1.94 2,280
Ball VHGLB 2006-020 RO.3 2 0.48 0.58 16° 219 2.25 232 239 2.55 2,280
:/ o
VHGLB 2006-030 RO.3 3 0.48 0.58 16 3.22 332 3.42 353 378 2,340
e —
o VHGLB 2006-040 RO.3 4 0.48 0.58 16° 4.25 438 452 467 5.00 2,400
Q
Taper o VHGLB 2008-020 RO.4 2 0.64 0.78 16° 218 2.25 2.31 238 253 2,280
’7) VHGLB 2008-040 RO.4 4 0.64 0.78 16° 4.25 437 451 4.66 4.98 2,400
N VHGLB 2010-020 RO.5 2 0.8 0.97 16° 2.20 226 232 238 253 2,000
Barrel VHGLB 2010-025 RO.5 25 0.8 0.97 16° 272 2.79 2.87 295 3.14 2,000
- VHGLB 2010-030 RO.5 3 0.8 0.97 16° 3.23 332 3.42 3.52 3.75 2,000
i N VHGLB 2010-040 RO.5 4 0.8 0.97 16° 4.26 439 452 4.66 4.98 2,160
piral
V Cutter VHGLB 2010-060 RO.5 6 0.8 0.97 16° 6.33 6.52 6.72 6.94 7.43 2,340
- VHGLB 2015-030 RO.75 3 1.2 1.46 16° 3.11 3.19 3.28 337 357 2,220
A VHGLB 2015-040 RO.75 4 1.2 1.46 16° 4.15 4.26 438 451 479 2,220
Dril VHGLB 2015-060 R0.75 6 1.2 1.46 16° 6.21 6.39 6.58 6.78 7.24 2,220
- VHGLB 2020-030 R1 3 1.6 1.96 16° 3.11 3.18 3.25 333 3.52 2,000
- S VHGLB 2020-040 R1 4 1.6 1.96 16° 414 4.24 435 4.47 474 2,000
VHGLB 2020-060 R1 6 1.6 1.96 16° 6.20 6.37 6.55 6.75 7.19 2,160
VHGLB 2030-060 R1.5 6 24 293 = No Interference | No Interference | No Interference | No Interference | No Interference 2,340




VHGLB Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL SKD11
(~55HRC) (55~62HRC) 62~66HRC)

Model us of Spindle Feed Spindle Feed Spindle Feed
N Ball Nose Speed Rate Depth Dey Speed Radial Depth
(mm) (min™) | (mm// mm) (mm) (mm) (min™) (mm) (mm)

2001-003 R0.05 0.3 48,000 200 0.005 0.01 48,000 200 0.005 0.01 48,000 150 0.003 0.006

20015-003 | R0.075 0.3 48,000 230 0.007 0.014 | 48,000 230 0.007 0.014 | 48,000 170 | 0.005 0.01

2002-005 RO.1 0.5 44,000 250 0.01 0.03 42,000 250 0.01 0.03 40,000 200 0.008 0.024

2002-010 RO.1 1 44,000 250 0.01 0.03 42,000 250 0.01 0.03 40,000 200 0.008 0.024

2003-010 RO.15 1 44,000 400 | 0.01 0.03 42,000 350 0.01 0.03 40,000 300 0.01 0.03

2003-015 RO.15 15 44,000 400 0.01 0.03 42,000 350 0.01 0.03 40,000 300 0.01 0.03

2004-010 RO.2 1 44,000 600 0.015 0.045 | 42,000 550 0.015 0.045 | 40,000 500 0.013 0.036

2004-020 RO.2 2 44,000 600 0.015 0.045 | 42,000 550 0.015 0.045 | 40,000 500 0.013 0.036

2004-030 RO.2 3 35,200 330 0.008 0.024 | 33,600 310 0.008 0.024 | 32,000 280 0.008 0.022 p

2005-015 R0.25 ([ES 44,000 900 0.02 0.065 | 40,000 800 0.015 0.05 36,000 600 0.015 0.05 UDC-PCD
2005-020 R0.25 2 44,000 900 0.02 0.065 | 40,000 800 0.015 0.05 36,000 600 0.015 0.05 s
2005-025 R0.25 25 44,000 900 0.02 0.065 | 40,000 800 0.015 0.05 36,000 600 0.015 0.05 \/:

2006-010 RO.3 1 40,000 1,400 0.045 0.15 36,000 1,500 0.03 0.13 32,000 | 1,000 0.02 0.1 gBN
eries

2006-015 RO.3 15 40,000 | 1,400 0.03 0.13 36,000 | 1,300 0.03 0.13 32,000 | 1,000 0.02 0.1 C

2006-020 | R0.3 2 40,000 | 1400 | 003 | 013 | 36000 | 1300 | 003 | 013 | 32000 | 1,000 | 002 | 0.1
2006-030 | RO.3 3 40,000 | 1,200 | 0025 | 0.1 36,000 | 1,100 | 0025 | 0.1 32000 | 900 | 002 | 0. 0| SOUare
2006-040 | RO.3 4 40,000 | 1,000 | 002 | 008 | 32000 800 | 002 | 008 | 32000 700 & 0015 | 007 2

2008-020 | R0.4 2 35000 | 1.600 | 006 | 021 | 30000 1.600 | 004 | 017 | 26000 1350 | 004 | 0.15 ¢ é‘;ﬁi’:e“
2008-040 | RO.4 4 35000 1,600 | 006 | 021 | 30000 1600 | 004 | 017 | 26000 | 1350 004 | 0.15

2010-020 | RO.5 2 30,000 | 1750 | 0.2 0.4 24,000 | 2,000 | 0.1 03 21,000 | 1750 | 005 | 0.2

2010-025 | RO.5 25 | 30000 | 1750 | 02 0.4 24,000 | 2,000 | 0.1 03 21,000 | 1,750 | 005 | 02 Fadius
2010-030 | RO.5 3 30,000 | 1,750 | 0.1 03 24000 | 2,000 | 0.1 02 21,000 | 1,750 | 003 | 017 5@
2010-040 | RO5 4 30000 | 1,750 | 0.1 03 24,000 | 2,000 | 0.1 02 21,000 | 1,750 | 003 | 017 S| Rdus
2010-060 | RO.5 6 30,000 | 1150 | 006 | 023 | 21,500 | 1250 | 003 | 017 | 19700 1050 | 0025 | 0.15 ’

2015030 | RO75 | 3 30,000 | 2450 | 025 | 055 | 17,000 | 2000 | 012 | 04 | 15000 | 1750 | 006 | 0.29 ;:zfgﬁ“k
2015-040 | RO.75 | 4 30,000 | 2450 | 025 | 055 | 17000 | 2000 @ 0.2 | 04 15000 | 1,750 @ 006 | 0.29

2015-060 | RO.75 | 6 30,000 2450 | 015 | 045 | 17000 | 2000 | 007 | 031 | 15000 1750 @004 | 024 @
2020-030 | R1 3 28,000 | 2,900 | 0.3 0.7 14,000 | 2,100 | 0.15 05 14,700 | 2,100 | 0.15 035 Shenk Ball
2020-040 | R1 4 28,000 | 2900 | 03 07 14000 | 2100 | 015 | 05 14700 | 2,100 | 015 | 035

2020-060 | R1 6 28,000 | 2900 | 0.2 06 14,000 | 2100 | 0.1 0.4 14700 | 2,700 | 015 | 03 E o
2030-060 | R1.5 6

21,000 3,000 0.4 1 13,250 | 2,500 0.24 0.55 11,040 2,280 0.24 0.55
Taper Neck
Ball
Taper

—

Jade | \

-

Barrel

~ @

—
Spiral
V Cutter

|

‘ Drill
~—

(Tecm\ca\ Data
~
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Square
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Long Neck
Square

Radius

e

Long Neck
Radius

pey

sni

Taper Neck
Radius

Bl

VHGLB Milling Conditions

HARDENED STEELS
WORK MATERIAL HAP72
(6 HRC)

Model Radius of | Effective | Spindle Feed dp Ae
NET e Ball Nose | Length Speed Rate Axial Depth |Radial Depth
(mm) (mm) (min-1) | (mm/min) )
2001-003 40,000 0.002 0.004
2002-005 RO.1 0.5 36,000 150 0.006 0.018
2002-010 RO.1 1 36,000 150 0.006 0.018

2004-010 RO.2 1 36,000 350 0.01 0.027
2004-020 RO.2 2 36,000 350 0.01 0.027
2004-030 RO.2 3 28,000 200 0.006 0.016

2006-010 RO.3 1 25,000 600 0.02 0.1
2006-015 RO.3 15 25,000 600 0.02 0.1
2006-020 RO.3 2 25,000 600 0.02 0.1
2006-030 RO.3 3 25,000 500 0.02 0.1
2006-040 RO.3 4 25,000 400 0.01 0.075

2010-020 RO.5 2 16,000 875 0.05 0.2
2010-025 RO.5 25 16,000 875 0.05 0.2
2010-030 RO.5 3 16,000 875 0.03 0.17
2010-040 RO.5 4 16,000 875 0.03 0.17
2010-060 RO.5 6 14,500 525 0.025 0.15

Ball / Long

Shank Ball 2020-030 | R1 3 12,250 | 1,800 | 0.08 0.35
2020-040 | R1 4 12,250 | 1,800 | 0.08 0.35

Long Neck

Ball 2020-060 | R1 6 12,250 | 1,800 | 0.06 0.3

Taper Neck
Ball

i

|

Taper

Jade]

z
=3
[}

Barrel

Spiral
V Cutter

Drill

Technical Data

B

()]

+ 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 the tool is chattering and heats up to a red color.

- Every coolant offers stable milling.

<
Ny




HARDMAX
VHSLB 2 Flutes Short Shank Long Neck Ball End Mills

Value Series HARDMAX Longneck Ball

~ R 5
U 3 Ba |
Super Shank Dia e Iy
~ N o
e g b — iRk =f—————§ ¢
ogog 0
o o T
RS 01
38
m % Back Taper The shank taper angle shown is not an exact value and to avoid
@ " contact with the work piece, we recommend the user controls the
0° 30° Cometry; precise value of this angle. Shank taper angle should not make
contact with the work piece.
R0.05 R0O.1~R1.5 Except for R0.05~R0.4
Radius of Diameter | Ball Radius P
BallNose | Tolerance | Accuracy | Helix Angle P —
e
R0.05 +0.002 UDC-PCD
0° Series
N _ - S
RO.1 ~R0.75 | 0/-0.008 | #+ 0.003 ~
-
'
2 CBN
£ R1 +0004 | |4 Series
30° L N
— R1.5 0/-0.01 | +0.005 (r
- nRA 0 Square
Material Applications (% Highly Recommended @ Recommended O Suggested) g e
CARBON | ALLOY |PREHARDENED H
EIEECSR e HARDENED STEELS CASTIRON ALUMINUM | cpapuire | GoppER | pLasTics | FIED | TANIUM pediSriny CEVENTED ﬁéﬁ%&“&lﬁbﬁ) ¢ éonga(':w
TG | SKISIM | NAK |~ 50HRC | ~ 55HRC | ~ BOHRC | ~ 65HRC | ~ 70HRC ALOYS pLasTics | AHOYS Paliovs | CARBIDE | Mhyreas >
h B
O O o [ J o [ J O O O @) O (r
Radius
-
Total 53 models Unit (mm) of
EEfecti\{]e Lefnégtlg D_Necl; Effective Length by Inclined Angles '§utgglest.ed 5 ;(;nd‘gugeck
Number al ose or Cu lameter > > > > > > etail Price <
VHSLB 2001-003 RO.05 0.3 0.08 0.093 11° 0.34 037 0.39 0.41 0.46 5,820 Taper Neck
Rad
VHSLB 2002-003 RO.1 03 016 018 16° 043 | 045 | 046 | 048 | 052 4,050 L o
VHSLB 2002-005 RO.1 0.5 0.16 0.18 16° 0.64 0.66 0.69 071 0.76 4,050 —————
VHSLB 2002-0075 RO.1 0.75 0.16 0.18 16° 0.90 0.93 0.97 1.00 1.07 4,050 2;” kLBOﬂHE
\ank bal
VHSLB 2002-010 RO.1 1 0.16 0.18 16° 1.16 1.20 1.24 1.28 1.38 4,050 N
VHSLB 2003-005 RO.15 0.5 0.24 0.28 16° 0.63 0.66 0.68 0.71 0.75 3,990 oo Lo e
VHSLB 2003-0075 RO.15 075 0.24 028 16° 090 | 093 | 096 | 099 | 1.06 3,990 =&
VHSLB 2003-010 RO.15 1 0.24 0.28 16° 1.16 1.20 1.24 1.28 1.37 3,990 /Tape( .
VHSLB 2003-015 RO.15 1.5 0.24 0.28 16° 1.67 1.73 1.78 1.84 1.97 4,280 Ball
R ~—
VHSLB 2003-020 RO.15 2 0.24 0.28 16 219 226 233 2.41 2.59 4,280 ——
_—
VHSLB 2003-030 RO.15 3 0.24 0.28 16° 3.22 333 3.43 3.55 3.81 4,390 P (
Taper
VHSLB 2004-005 RO.2 05 0.32 0.38 16° 0.63 0.65 0.68 0.70 0.74 2,740 i L "
VHSLB 2004-010 RO.2 1 0.32 0.38 16° 1.15 1.19 1.23 1.27 1.35 2,740 [ —
VHSLB 2004-015 RO.2 1.5 0.32 0.38 16° 1.67 1.73 1.78 1.84 1.96 2,800 ‘ Barrel
VHSLB 2004-020 RO.2 2 0.32 0.38 16° 219 226 233 2.41 257 2,850 N
VHSLB 2004-030 RO.2 3 0.32 0.38 16° 3.22 332 3.43 3.54 3.80 3,140 %s |
pira
VHSLB 2004-040 RO.2 4 0.32 0.38 16° 4.25 439 453 468 5.02 3,420 ‘ V Cutter
VHSLB 2005-010 RO.25 1 0.4 0.48 16° 1.15 1.19 1.23 1.26 1.34 2,740 h
VHSLB 2005-015 R0.25 1.5 0.4 0.48 16° 1.67 1.72 177 1.83 1.95 2,740 ‘ -
r
VHSLB 2005-020 RO.25 2 0.4 0.48 16° 2.19 2.25 232 2.40 2.56 2,740 L
VHSLB 2005-025 RO.25 25 0.4 0.48 16° 271 2.79 2.87 297 3.18 2,740 / _—
VHSLB 2005-030 R0.25 3 0.4 0.48 16° 3.22 332 3.42 3.54 3.79 2,740 \\Temca‘ Data
VHSLB 2005-040 R0.25 4 0.4 0.48 16° 4.25 438 453 468 5.01 2,740




UDC-PCD
Series

HARDMAX 2 Flutes Short Shank Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Effective Length by Inclined Angles Suggested

N Ball Nose Ler&g‘th of I%ut Dlaéndevter Agtgate RetalLPnce
VHSLB 2006-010 RO.3 1 0.48 0.58 16" 1.15 1.19 1.22 1.26 1.33 2,340
VHSLB 2006-015 RO.3 1.5 0.48 0.58 16° 1.67 1.72 1.77 1.82 1.94 2,110
VHSLB 2006-020 RO.3 2 0.48 0.58 16° 2.19 225 232 2.39 255 2,110
VHSLB 2006-025 RO.3 25 0.48 0.58 16’ 270 278 2.87 2.96 3.16 2,170
VHSLB 2006-030 RO.3 3 0.48 0.58 16" 3.22 3.32 3.42 353 3.78 2,170
VHSLB 2006-040 RO.3 4 0.48 0.58 16° 4.25 4.38 4.52 4.67 5.00 2,230
VHSLB 2006-050 RO.3 5 0.48 0.58 16° 5.28 5.45 5.62 5.81 6.22 2,230
VHSLB 2006-060 RO.3 6 0.48 0.58 16° 6.31 6.51 6.72 6.95 7.45 2,230

VHSLB 2010-020 RO.5 2 0.8 0.97 16° 220 | 226 | 232 | 239 | 254 2,000
. VHSLB 2010-025 RO.5 25 0.8 0.97 16° 272 | 279 | 287 | 29 | 3.15 2,000
Series VHSLB 2010-030 RO.5 3 0.8 0.97 16° 324 | 333 | 342 | 353 376 2,000
VHSLB 2010-040 RO.5 4 0.8 0.97 16° 427 | 439 | 452 | 467 | 498 2,000
VHSLB 2010-050 RO.5 5 0.8 0.97 16° 530 | 546 | 562 | 580 | 6.21 2,000
Square | VHSLB 2010-060 RO.5 6 0.8 0.97 16° 633 | 652 | 672 | 694 | 743 2,170
g VHSLB 2010-080 RO.5 8 08 0.97 16° 839 | 865 | 893 | 922 988 2,170

@

Long Neck
Square

Radius

UL

Long Neck
Radius

pey

sni

Taper Neck
Radius

Ball / Long
Shank Ball

s

Long Neck
Ball

Taper Neck
Ball

i

|

Taper

Jade]

Barrel

Spiral
V Cutter

Drill

Technical Data

- JUIBICI

(o0]

VHSLB 2020-030 R1 3 1.6 1.96 16° 3.1 3.18 3.26 3.34 3.52 2,000
VHSLB 2020-040 R1 4 1.6 1.96 16° 4.14 4.24 4.36 4.48 4.74 2,000
VHSLB 2020-060 R1 6 1.6 1.96 16" 6.20 6.37 6.56 6.75 7.19 2,000
VHSLB 2020-080 R1 8 1.6 1.96 16° 8.27 8.50 8.76 9.03 9.64 2,170




2 Flutes

COPPER CARBON STEELS ALLOY STEELS
B |
Spindle Feed Spindle Feed

2001-003 | RO.OS | 03 | 54,000 0.004 | 0004 | 54,000 0004 | 0004 | 54,000 0.004 | 0.004
2002-003 | RO.1 03 | 54000 | 430 | 001 | 001 | 60000 350 | 0008 | 0.016 | 60,000 350 | 0.008 | 0.016
2002-005 | RO.1 05 | 54000 | 430 001 | 001 | 60000 350 | 0008 | 0.016 | 60,000 350 | 0.008 | 0016
2002-0075 | RO.1 075 | 54000 | 380 | 0008 | 0.008 | 60000 320 | 0007 | 0015 | 60,000 | 320 | 0007 | 0015
2002-010 | RO.1 1 54,000 | 380 | 0008 | 0.008 | 60,000 250 | 0005 | 0.015 | 60,000 250 | 0.005 | 0015
2003-005 | RO.IS | 05 | 54000 | 720 | 0015 | 0015 | 43000 = 500 | 0.012 | 0024 | 43000 | 500 | 0.012 | 0.024
2003-0075 | RO.1S | 075 | 54000 | 720 | 0015 | 0015 | 43000 = 500 | 0.012 | 0024 | 43000 | 500 | 0.012 | 0.024
2003010 | RO.15 | 1 54000 | 640 | 0014 | 0015 | 43,000 = 450 | 0008 | 0.024 | 43000 | 450 | 0.008 | 0.024
2003-015 | RO.IS | 1.5 | 54000 | 640 | 0014 | 0015 | 43,000 = 400 | 0.007 | 0021 | 43000 | 400 | 0007 | 0.021
2003-020 | RO.15 | 2 49000 | 530 | 0011 | 0011 | 40,000 = 300 | 0.006 | 0.018 | 40000 | 300 | 0.006 | 0.018 ~
2003030 | RO.1S | 3 43000 | 460 | 0009 | 001 | 38000 200 | 0.004 | 0012 | 38000 | 200 | 0004 | 0.012 R
2004-005 | RO.2 05 | 54000 | 870 | 0023 | 0036 | 35000 1200 | 002 | 004 | 35000 | 1200 @ 002 | 004 -
2004-010 | RO.2 1 54000 | 870 | 0023 | 0036 | 35000 | 1200 | 002 | 004 | 35000 1200 | 002 | 004 (can
2004-015 | RO.2 15 | 54000 | 790 | 0022 | 0036 | 35000 = 900 & 0016 | 0033 | 35000 | 900 | 0016 | 0.033 ‘ Series
2004-020 | RO.2 2 54000 | 790 | 0022 | 0036 | 35000 600 | 0011 | 0033 | 35000 600 & 0011 | 0.033 :
2004-030 | RO.2 3 50000 | 660 | 0017 | 0018 | 35000 400 | 0008 | 0.024 | 35000 400 | 0.008 | 0.024 ‘ -
2004-040 | RO.2 4 50000 | 640 | 0012 | 0018 | 35000 300 | 0005 | 0015 | 35000 300 & 0005 | 0015 2|
2005010 | RO.25 | 1 57,000 | 1.380 | 0029 | 0054 | 34000 | 1,300 | 003 | 006 | 34000 | 1300 | 003 | 0.06 % f—
2005-015 | R0.25 | 1.5 | 57000 | 1380 | 0029 | 0.054 | 34000 | 1000 | 0025 | 005 | 34000 1,000 | 0025 | 005
2005-020 | RO.25 | 2 57000 | 1.250 | 0.028 | 0.054 | 34000 | 800 | 0023 | 0.046 | 34000 | 800 | 0023 | 0.046
2005-025 | R0.25 | 2.5 | 57,000 | 1250 | 0.028 | 0054 | 34000 = 700 | 0015 | 0045 | 34000 | 700 | 0015 | 0.045 ‘ .
2005-030 | RO.25 | 3 55000 | 1,010 | 0.021 | 0.036 | 32000 | 550 | 0012 | 0036 | 32000 | 550 | 0012 | 0.036
2005-040 | RO.25 | 4 55000 | 1,010 | 0021 | 0.036 | 31,000 | 450 | 001 | 003 | 31,000 450 | 001 | 0.03 2 Long ook
2006010 | RO.3 1 57,000 | 1.670 | 0035 | 0.144 | 33000 1,500 | 004 | 008 | 33000 1500 @004 | 008 | Radius
2006015 | RO.3 15 | 57000 1670 | 0035 | 0.144 | 33000 1,500 | 0.04 | 008 | 33000 1500 | 004 | 0.08 . .
2006-020 | RO.3 2 57000 | 1,540 | 0.034 | 0.144 | 33,000 | 1400 | 0036 | 0072 | 33,000 | 1.400 & 0036 | 0.072 i
2006-025 | RO.3 25 | 57000 | 1540 | 0034 & 0144 | 33000 1200 & 0033 | 0066 | 33000 1,00 | 0.033 | 0.066 s
2006-030 | RO.3 3 57,000 | 1,540 | 0.034 | 0.144 | 33000 = 900 | 0.025 | 0.066 | 33000 900 | 0.025 | 0.066 (ot e
2006-040 | RO.3 4 54,000 | 1,130 | 0026 | 0108 | 31,000 | 700 | 002 | 006 | 31,000 700 | 002 | 0.06 | Shenk Ba
2006-050 | RO.3 5 46000 | 960 | 0.019 | 0072 | 29,000 440 | 0015 | 0045 | 29,000 = 440 | 0015 | 0.045 —
2006-060 | RO.3 6 46000 | 960 | 0019 | 0072 | 24000 380 | 0012 | 0036 | 24000 380 | 0012 | 0.036 S Ei
2008-020 | RO.4 2 55000 | 2060 | 0063 | 0.18 | 30,000 | 1,800 | 006 | 0.12 | 30000 | 1.800 | 0.06 | 0.12 —
2008030 | RO4 | 3 55000 | 1860 | 0.063 | 0.18 | 30000 | 1600 | 0.05 | 0.1 | 30,000 | 1600 | 0.05 | 01 e
2008-040 | RO.4 4 55000 | 1.860 | 0.063 | 0.18 | 30,000 | 1300 | 004 | 0.1 30000 | 1300 | 004 | 0.1 N
2008-050 | RO.4 5 47,000 | 1,410 | 0038 | 0.108 | 30,000 | 1,00 | 0035 | 0.1 30,000 | 1,100 | 0.035 | 0.1 T
2008-060 | RO.4 6 47,000 | 1,410 | 0038 | 0.108 | 27000 = 900 | 0025 | 0075 | 27000 | 900 | 0025 | 0.075 S | Taper
2010020 | RO5 2 46,000 | 2000 | 0072 & 036 | 30,000 | 1,600 | 008 | 0.16 | 30000 | 1600 | 008 | 0.6 O
2010025 | RO5 25 | 46000 | 2000 | 0072 | 036 | 30000 1600 | 0.08 | 0.16 | 30,000 1600 008 | 0.16 ‘/ .
2010030 | RO5 3 46000 | 2000 | 0072 | 036 | 24000 | 1600 | 007 | 014 | 24000 1600 | 007 | 0.14 L
2010040 | RO5 4 46,000 | 2000 | 0071 | 036 | 24000 | 1,500 | 0065 | 0.3 | 24000 | 1500 | 0.065 | 0.3 -
2010050 | RO.5 5 46,000 | 2000 | 0071 & 036 | 24000 | 1400 | 006 | 012 | 24000 | 1.400 | 006 | 0.12 ‘ -
2010-060 | RO.5 6 39,000 | 1,500 | 0071 | 0.18 | 18000 | 1,200 | 004 | 012 | 18000 | 1,200 | 004 | 0.2 -
2010-080 | RO.5 8 39,000 | 1,500 | 0043 | 0.18 | 16500 = 900 | 0027 | 0.081 | 16500 900 | 0027 | 0.081 q
2015030 | RO.75 | 3 30000 | 2200 | 0171 | 0324 | 30000 | 1600 | 0.12 | 024 | 30000 | 1600 @ 012 | 024 ‘ o
2015-040 | RO.75 | 4 30,000 | 2200 | 0171 | 0324 | 30,000 | 1500 | 011 | 022 | 30000 | 1500 | 011 | 022 P .
2015060 | RO.75 | 6 30000 | 1.980 | 0.147 | 0324 | 23000 | 1300 | 0.1 0.2 23000 | 1.300 | 0.1 02 | Tesmica Dt
2015-080 | RO.75 | 8 26000 | 1,500 | 0.106 | 0.27 | 18000 | 1,100 | 008 | 0.6 | 18000 | 1,100 | 0.08 | 0.16 o .




PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
NAK / STAVAX SKD11 HAP10
(~55HRC) (55~62HRC) (62~66HRC)

Prds | Gt | pde | G | e | fexd
(min-1) | (mm/ (mm) (min-1) m/mi (mm. (min-1) [ (mm/
2001-003 | RO.05 | 03 | 48,000 55 | 0.002 & 0002 | 48000 45 | 0002 | 0.002 | 48,000 45 | 0002 | 0002
2002003 | RO.1 03 | 60000 | 200 | 0.003 | 0.005 | 60,000 ~ 200 0002 | 0.003 | 60,000 130 | 0.002 | 0.003
2002005 | RO.1 05 | 60000 | 200 | 0.003 | 0005 | 60,000 200 0002 | 0003 | 60,000 130 | 0002 0003
2002-0075 | RO.1 075 | 60000 | 200 | 0.003 | 0005 | 60.000 200 0002 | 0003 | 60,000 130 | 0002 | 0003
2002010 | RO.1 1 60,000 | 200 | 0.003 0005 60000 ~ 200 & 0002 | 0.003 | 60,000 130 | 0002 & 0.003
2003005 | RO.I5 | 05 | 60.000 | 350 | 0006 | 0008 | 45000 | 310 | 0004 | 0.007 | 43500 | 180 | 0003 | 0.005
—— 20030075 | RO.15 | 075 | 60,000 | 350 | 0.006 | 0.008 | 45000 | 310 | 0.004 | 0.007 | 43500 | 180 | 0.003 | 0.005
- 2003010 | RO.15 | 1 60,000 | 350 | 0.006 | 0008 | 45000 | 310 | 0.004 | 0.007 | 43500 | 180 | 0003 | 0.005
2003015 | RO.15 | 1.5 | 60,000 | 350 | 0.006 | 0.008 | 45000 | 310 | 0.004 | 0.007 | 43500 | 180 | 0.003 | 0.005
Y ) 2003020 | ROI5 | 2 60000 | 210 | 0.004 | 0007 | 45000 | 190 | 0.003 | 0.005 | 43500 | 110 | 0002 | 0.004
S 2003030 | RO.15 | 3 42500 | 140 | 0002 | 0004 | 32000 80 | 0002 | 0.004 | 32000 65 | 0001 | 0002
’ 2004005 | RO.2 05 | 50000 500 | 0.01 | 002 | 37500 420 0007 | 0012 | 35000 = 240 | 0.005 | 0.008
o) ) 2004010 | RO.2 1 50000 | 500 | 0.01 | 002 | 37500 420 @ 0007 | 0012 | 35000 ~ 240 & 0005 | 0.008
Series ‘ 2004015 | RO.2 15 | 50000 | 500 001 | 002 | 37500 | 420 | 0007 | 0012 | 35000 | 240 0005 | 0.008
2004020 | RO.2 2 50000 | 500 | 0.01 | 002 | 37500 420 & 0007 | 0012 | 35000 240 0005  0.008
N ‘ 2004030 | RO.2 3 40,000 | 250 | 0.005 & 0008 31900 210  0.004 | 0.008 | 30,500 = 160 | 0003 | 0.005
)2 2004040 | RO.2 4 32000 | 180 | 0.003 | 0005 25500 150 | 0.002 | 0.004 | 24300 = 120 | 0002 & 0.004
Long ek | % 2005010 | RO.25 | 1 44000 | 650 | 0.015 | 004 | 33000 530 001 | 002 | 30000 | 300 | 0.007 | 001
Sauare 2005015 | RO.25 | 15 | 44000 | 650 | 0.015 | 004 | 33000 = 530 | 001 | 002 | 30000 | 300 | 0.007 | 001
) 2005020 | RO.25 | 2 44000 | 650 | 0.015 | 004 | 33000 530 001 | 002 | 30000 | 300 | 0.007 | 001
. ‘ 2005025 | RO.25 | 25 | 44000 | 650 | 0.015 | 004 | 33000 = 530 | 001 | 002 | 30000 | 300 | 0.007 | 001
) 2005030 | R0.25 | 3 40000 | 500 | 0.01 | 002 | 31,000 | 400 | 0.007 | 0.01 | 28550 | 230 | 0005 | 0.008
Long ek |2 2005040 | RO.25 | 4 32700 | 180 | 0.005 | 0.015 | 27150 | 150 | 0.003 | 0.008 | 25650 | 100 | 0.002 | 0.005
Radivs | 2006010 | RO.3 1 40000 | 1400 | 0045 | 015 | 30000 1500 & 003 | 013 | 26500 1000 | 0015 | 0.09
7 2006-015 | RO.3 15 | 40,000 | 1,00 | 003 | 013 | 30000 1200 & 002 | 0.1 26500 800 | 001 | 0075
R ‘ 2006-020 | RO.3 2 40000 | 1,00 | 003 | 013 | 30000 1200 @ 002 | 0.1 26500 800 | 001 | 0075
2006025 | RO.3 25 | 40000 800 & 002 | 0. 30,000 | 800 | 0015 | 0.09 | 26500 520 & 0008 | 0.065
2006030 | RO.3 3 40000 | 800 | 0.02 | 0.1 30000 | 800 | 0015 | 0.09 | 26500 = 520 & 0.008 | 0.065
ank gl | 2006-040 | RO.3 4 40000 | 500 | 0.015 | 009 | 30000 500 =001 | 0075 | 26500 | 340 | 0006 & 0.05
— 2006-050 | RO.3 5 32000 | 400 | 0.01 | 0075 | 25000 390 & 0007 | 005 | 23000 | 260 | 0.005 & 0.04
i Y 2006-060 | RO.3 6 24000 | 300 | 0007 | 006 | 21,000 320 0005 | 004 | 19500 | 210 | 0004 & 0.03
— 2008020 | RO.4 2 35000 | 1600 | 0.06 | 021 | 27000 1600 & 004 | 017 | 23500 | 1,000 | 002 | 0.2
S 2008-030 | RO.4 3 35000 | 1400 | 005 | 019 | 27000 | 1400 | 003 | 015 | 23500 | 900 | 0015 | 0.1
) 2008040 | RO.4 4 35000 | 1200 | 0.04 | 017 | 27000 | 1.200 | 0025 | 0135 | 23500 | 600 | 0012 | 0.095
— ) 2008-050 | RO.4 5 31500 | 900 | 003 | 015 | 25000 900 | 002 | 0.2 | 22000 | 500 | 001 | 0.085
Taper 18 2008060 | RO.4 6 28000 | 600 | 0.02 | 012 | 23000 600 | 0012 | 0095 | 20500 | 400 | 0.006 | 0.065
D 2010020 | RO5 2 30,000 | 1750 | 0.2 04 | 24000 | 2000 | 0.1 03 | 21000 1750 & 005 | 0.2
o 2010025 | RO5 25 | 30000 1750 | 0.2 04 | 24000 | 2000 | 0.1 03 | 21000 1750 @ 005 | 0.2
2010030 | RO5 3 30,000 | 1750 | 0.1 03 | 24000 2000 005 | 02 | 21000 1750 | 003 | 0.7
2010040 | RO5 4 30,000 | 1750 | 0.1 03 | 24000 2000 005 | 02 | 21000 | 1750 | 003 | 0.17
. 2010-050 | RO 5 30,000 | 1750 | 0.1 03 | 24000 2000 005 | 02 | 21000 | 1750 | 003 | 0.7
’ 2010060 | RO.5 6 30,000 | 1150 | 0.06 | 023 | 21500 1250 @ 003 | 017 | 19700 | 1,050 | 0025 & 0.15
2010-080 | RO5 8 24000 | 800 | 0025 | 0155 | 18500 580 & 0015 | 012 | 18400 = 480 | 0015 | 0.12
o ‘ 2015030 | RO.75 | 3 30000 | 2450 | 0.25 | 055 | 17000 2000 & 012 | 04 | 15000 | 1.750 | 006 | 0.29
S 2015040 | RO.75 | 4 30,000 | 2450 | 0.25 | 0.55 | 17000 = 2000 | 0.2 | 0.4 15000 | 1750 | 006 | 0.9
Tecrioa Dt | 2015060 | RO.75 | 6 30,000 | 2450 | 015 | 045 | 17000 | 2000 | 007 | 031 | 15000 | 1750 | 0.04 | 024
- 2015080 | RO.75 | 8 23500 | 1300 | 0.1 037 | 15000 | 1.250 | 0045 | 025 | 14000 | 1050 | 0.03 | 021




VHSLB Milling Conditions

HARDENED STEELS
WORK MATERIAL HAP72

Radius of | Effective | Spindle Feed Qe
Ball Nose | Length Speed Rate Axial Depth |Radial Depth
(mm) (mm) (min-1) [ (mm/mi (mm) (mm)

2001-003 . 36,000 0002 | 0.002

Model
Number

2003-005 RO.15 0.5 32,500 90 0.003 0.005
2003-0075 | RO.15 0.75 32,500 90 0.003 0.005

2003-010 R0.15 1 32,500 90 0.003 0.005
2003-015 RO.15 15 32,500 90 0.003 0.005
2003-020 RO.15 2 32,500 55 0.002 0.004

ubC-PCD
2003-030 RO.15 3 24,000 30 0.001 0.002 Series

Q

Q
- »

re)

c

B

@

CBN
Series
Square

2005-010 RO.25 1 22,500 150 0.007 0.01 Long Neck
2005-015 R0.25 15 22,500 150 0.007 0.01 Saquare

HH

P —
2005-020 RO.25 2 22,500 150 0.007 0.01
2005-025 RO.25 25 22,500 150 0.007 0.01 )
Radius
2005-030 RO.25 3 21,400 115 0.005 0.008

2005-040 RO.25 4 19,900 50 0.002 0.005
Long Neck

- | Radius

Taper Neck
Radius

Ball / Long
Shank Ball

Long Neck
Il

Blha

2008-020 RO.4
2008-030 RO.4
2008-040 RO.4
2008-050 RO.4
2008-060 RO.4

17,500 500 0.02 0.12
17,500 450 0.015 0.1
17,500 300 0.012 0.095
16,500 250 0.01 0.085
15,500 200 0.006 0.065

Taper Neck
Ball

B

Taper

ol |~ lwWN

Jode]

Barrel

Spiral
V Cutter

Drill
2015-030 RO.75

2015-040 R0.75
2015-060 RO.75
2015-080 R0.75

11250 | 875 | 0.06 | 0.29
11,250 | 875 | 006 | 0.29
11,250 | 875 | 0.04 0.24 Technical Data
10500 | 525 | 0.03 | 0.21

| oW

“HIBIEE
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UDC-PCD
Series
CBN
Series
Square

Long Neck
Square

Radius

Long Neck
Radius

alenbg

snipey

VHSLB Milling Conditions

COPPER CARBON STEELS ALLOY STEELS
WORK MATERI OFC / TPC S45C / S50C SK / SCM / SUS
(~225HB) (225~325HB)
Model adius o Spindle Feed adp Spindle Feed ap Ae Spindle Feed a
Number Ball Nose Speed Rate { Speed Rate Axial Depth |Radial Depth| Speed Rate
(mm) (min-1) [(mm/min)| (mm) (min-1) |(mm/min)| (mm) (mm) (min-1) [ (mm/min)
R1

2020-030 22,000 | 2,140 0.232 0.54 30,000 | 2,000 0.21 0.42 30,000 | 2,000 0.21 0.42

2020-060 R1 22,000 | 2,140 0.232 0.54 30,000 | 2,000 0.21 0.42 30,000 | 2,000 0.21 0.42

3

2020-040 R1 4 22,000 | 2,140 0.232 0.54 30,000 | 2,000 0.21 0.42 30,000 | 2,000 0.21 0.42
6
8

2020-080 R1

22,000 | 1,920 0.185 0.36 30,000 | 2,000 0.18 0.36 30,000 | 2,000 0.18 0.36

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
NAK / STAVAX SKD11 HAP10
(~55HRC) (55~62HRC) (62~66HRC)

Radiu Spindle Feed Spindle Feed dp Spindle Feed dp e

Ball Nose Speed Rate Rad A epi R Xial Dep! €

m/mi ) ) (mm) (mm)

2020-030 R1 3 28,000 | 2,900 0.3 0.7 14,000 | 2,700 0.15 0.5 12,250 | 1,800 0.08 0.35

2020-040 R1 4 28,000 | 2,900 0.3 0.7 14,000 | 2,700 0.15 0.5 12,250 | 1,800 0.08 0.35
2020-060 R1 6 28,000 | 2,900 0.2 0.6 14,000 | 2,700 0.1 0.4 12,250 | 1,800 0.06 0.3
2020-080 R1 8 28,000 | 2,900 0.2 0.6 14,000 | 2,700 0.1 0.4 12,250 | 1,800 0.06 0.3

HARDENED STEELS
WORK MATERIAL HAP72
(66~70HRC)
Model Radius of | Effective | Spindle Feed ap Qe
N Ball Nose | Len; Speed Rate | Axial Depth |Radial Depth
(mm) (mm) (min-1) | (mm/min)| (mm) (mm)

2020-030 R1 3 9,200 900 0.08 0.35
Taper Neck 2020-040 R1 4 9,200 900 0.08 0.35
Radius
2020-060 R1 6 9,200 900 0.06 0.3
N 2020-080 R1 8 9,200 900 0.06 0.3
Ball / Long
Shank Ball

Spiral
V Cutter

Note:
- Decrease the feed rate more than 50% from the milling parameters when slot milling. b
+ Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum ©
spindle speed, or when the tool is chattering and heats up to a red color. A
+ Every coolant offers stable milling. ae
+ Recommend wet coolant for Copper.



Long neck ball end mill RO.5 x Effective length 6mm
The comparison example of different shank diameter between ¢3mm & ¢4mm

Roughness of aspherical surface

0.15 1.5
The upper surface of the square prism was processed aspherically, and the surface
roughness and reflection were compared. ®Ra ERz
We obtained the same results as the ¢4mm shank in terms of surface roughness and g e
; 3
reflection. = 0.10 10 =
<Condition> & %
(%]
Work material : HAP10(64HRC) § §
Coolant : Air blow n: 29,600 min’ £, 0.05 (] [ )] 05 & —
Tool holder  : Hydraulic chuck Vi1 500 mm/min 3 m ] 3
(Overhang : 2mm of the shank part) ap: 0.015 mm &~ &
Milling shape : Aspherical surface (CJ5mm x 5mm) R25 Qe : 0.006 mm
Cycle time :about 26 min. 0.00 0.0 I
¢3 shank ¢4 shank s
. UDC-PCD
<Aspherical shape photos> Series
¢3mm shank VHSLB ¢4mm shank HSLB .
CBN
Series
‘ Square
»
Q \
c
5
@ | Long Neck
Square
Image of the time of shooting N
* These photos were taken as shown in the image on the right so that the blue line printed on the paper would reflected. (
‘ Radius
9:? Long Neck
2| Radius
c
w \
'Tgvpev Neck
Radius
i
Ball / Long
Shank Ball
oo | Long Neck
2 | Bl
Taper Neck
Ball
N
0
% Taper
2|
‘ Barrel
Spiral
V Cutter
‘ Drill

‘ Technical Data




UTCOAT
VCSELB 2 Flutes Short Shank Long Neck Ball End Mills

Value Series UTCOAT Longneck Ball

t

~ R 5
b s Bta
vl PN Eeate k|
4 8 -
MG [l COAT j ©/0 -5 il —
o o T
s s 2
38
m % Back Taper The shank taper angle shown is not an exact value and
E— S S Geometry to avoid contact with the work piece, we recommend
(0] K{0] the user controls the precise value of this angle. Shank
RO.05~R0.075 RO1~R1.5 Except for RO.05~R0.15 taper angle should not make contact with the work piece.
— )
— Radius of Diameter | Ball Radius "
N Helix Angle
UDC-PCD N Ball Nose Tolerance | Accuracy
Series 5
. g R0.05 ~R0.075 + 0.002
. g 0/-0.008
CBN 5 RO.1 ~R0.75 +0.003
Series | § R1 +0.004
J
- Incined Angle R1.5 0/-0.01 | *0.005
Square . . .
P Material Applications (% Highly Recommended @ Recommended O Suggested)
< CARBON | ALLOY [PREHARDENED
NS HARDENED STEELS GLASS HEAT HARD BRITTLE
Long Neck |@ STEe | Srsom | e B - - ——casTRON ARtNIVAM crapnie | coppen | pLastics | FILLED | THANIAY ResisTanT CEAENTEP noviETAL
50HRC | ~ 55HRC | ~ 60HRC | ~ 65HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
Square §55C SUS HPM
S
J
- e o o o o O| e ° O | O
Radius
h X0
Long Neck 2 Total 30 models Unit (mm)
. model adus o [ Eectke Loty | Reck Shenk Taper EfieciveLength by Inclined Angls o
-
Taper Neck L R 0, 0 od Bta ¥
Radius VCSELB 2001-003 R0.05 0.3 0.08 0.094 11° 0.34 0.36 0.38 0.41 0.46 5,820
S
J
— VCSELB 20015-003 R0.075 0.3 0.12 0.14 11° 0.37 0.39 0.41 0.43 0.48 6,730
)\
Ball / Long VCSELB 2002-005 RO.1 0.5 0.16 0.18 11° 0.64 0.67 0.70 0.73 0.82 4,050
Shank Ball
) VCSELB 2002-010 RO.1 1 0.16 0.18 11° 1.16 1.21 1.28 1.34 1.50 4,050
LogNeck | VCSELB 2003-010 RO.15 1 0.24 0.28 11° 1.16 1.21 1.27 1.33 1.49 3,990
D
2] = VCSELB 2003-020 RO.15 2 0.24 0.28 11° 2.20 2.30 2.42 2.55 2.85 4,280
TawNeck\ VCSELB 2003-030 RO.15 3 0.24 0.28 11° 3.25 3.40 3.58 3.77 4.22 4,390
Ball ) VCSELB 2004-010 R0.2 1 0.32 0.38 11° 1.16 1.21 1.26 1.32 1.47 2,740
E—
— VCSELB 2004-020 RO.2 2 0.32 0.38 11° 2.20 2.30 2.41 2.54 2.83 2,850
)\
Taper g‘ VCSELB 2004-030 RO.2 3 0.32 0.38 11° 3.24 3.40 357 376 4.20 3,140
)% ) VCSELB 2004-040 RO.2 4 0.32 0.38 11° 4.29 4.50 472 4.97 5.57 3,420
VCSELB 2005-020 RO.25 2 0.4 0.48 11° 2.19 2.29 2.40 2.52 2.81 2,740
sarel VCSELB 2005-030 R0.25 3 0.4 0.48 1° 3.24 3.39 3.56 374 418 2,740
J
N VCSELB 2005-040 R0.25 4 0.4 0.48 1° 4.29 4.49 4.71 4.96 5.55 2,740
\S/picral VCSELB 2006-020 RO.3 2 0.48 0.58 11° 2.19 2.29 2.39 2.51 2.79 2,110
utter
J VCSELB 2006-030 RO.3 3 0.48 0.58 11° 3.24 3.39 3.55 373 4.16 2,170
A VCSELB 2006-040 RO.3 4 0.48 0.58 11° 4.28 4.48 4.70 4.95 5.53 2,230
ol VCSELB 2006-060 RO.3 6 0.48 0.58 " 638 | 668 | 702 | 739 | 827 2,230
J
o VCSELB 2008-020 RO.4 2 0.64 0.78 1° 2.19 2.28 2.38 2.49 276 2,110
Technical Dataw VCSELB 2008-040 RO.4 4 0.64 0.78 1° 4.28 4.47 4.69 4.93 5.50 2,230
. J
VCSELB 2008-060 RO.4 6 0.64 0.78 11° 6.37 6.67 7.00 7.37 8.23 2,230




UTCOAT 2 Flutes Short Shank Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Effective Length by Inclined Angles Suggested

NivTiTer Ball [R\lose Dladr?de‘ter Agtg;e - Reta\LPrlce
VCSELB 2010-030 RO.5 3 0.8 0.97 1" 3.26 3.40 3.55 373 4.13 2,000
VCSELB 2010-040 RO.5 4 0.8 0.97 11° 4.31 4.50 471 494 5.50 2,000
VCSELB 2010-050 RO.5 5 0.8 0.97 1" 5.35 5.60 5.87 6.16 6.87 2,000
VCSELB 2010-060 RO.5 6 0.8 0.97 1m° 6.40 6.70 7.02 7.38 8.24 2,170
VCSELB 2020-040 R1 4 1.6 1.96 1° 4.24 4.40 458 478 5.26 2,000
VCSELB 2020-060 R1 6 1.6 1.96 1" 6.33 6.60 6.89 7.22 8.00 2,000

2 Flutes

UDC-PCD

Series

CBN
Series

Square

alenbg

Long Neck
Square

Radius

Long Neck
- | Radius

pey

HAB D ik

sni

Taper Neck
Radius

Ball / Long
Shank Ball

H

Long Neck

lreg
3]

Taper Neck
Ball

B

Taper

Jode]

Barrel

Spiral
V Cutter

Drill

Technical Data
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VVCSELB Milling Conditions

CARBON STEELS / ALLOY STEELS PREHARDENED STEELS
WORK MATERIAL COPPER / ALUMINUM ALLOYS S45C / S50C / SK 7 SCM NAK80 / STAVAX / HPM38
(~325HB) (30~45HRC)
Model Radius of | Effective | Spindle Feed b Spindle Feed Spindle Feed P
Nimfsar Ball Nose | L Speed pth |Radial Depth|  Speed Speed Rate
(mm) (ml (min"") i (mm) (mm) (min™) (mm) (mm) (min™) /!
0.3

2001-003 R0.05 54,000 85 0.004 0.004 | 54,000 85 0.004 0.004 | 48,000 55 0.002 0.002
20015-003 | R0.075 0.3 54,000 160 | 0.007 0.009 | 54,000 160 0.007 0.009 | 48,000 90 0.004 0.004
2002-005 RO.1 0.5 60,000 350 0.008 0.024 | 60,000 350 0.008 0.016 | 60,000 300 0.008 0.024
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
2003-010 RO.15 1 43,000 450 0.01 0.03 43,000 450 0.008 0.024 | 54,000 400 0.01 0.03

2003-020 | RO.15

h 2003030 | RO.15
- 2004-010 | RO.2
— 2004-020 | RO.2

UDC-PCD 2004-030 RO.2
series 2004040 | RO.2

40,000 300 0.006 0.018 | 40,000 300 0.006 0.018 | 50,000 300 0.007 0.021
38,000 200 0.004 0.012 | 38,000 200 0.004 0.012 | 42,000 200 0.004 0.012
35,000 | 1,200 0.03 0.09 35,000 | 1,200 0.02 0.04 50,000 650 0.025 0.075

w | N

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 35,000 400 0.008 0.024 | 42,000 400 0.01 0.03
35,000 300 0.005 0.015 | 35,000 300 0.005 0.015 | 35,000 300 0.005 0.015
34,000 800 0.025 0.075 | 34,000 800 | 0.023 0.046 | 45,000 700 0.022 0.066
32,000 550 0.016 0.048 | 32,000 550 | 0.012 0.036 | 41,000 550 0.014 0.042
31,000 450 0.012 0.036 | 31,000 450 0.01 0.03 35,000 450 0.01 0.03
33,000 | 1,400 0.045 0.135 | 33,000 | 1,400 0.036 0.072 | 40,000 | 1,200 0.045 0.09
33,000 900 0.035 0.105 | 33,000 900 0.025 0.066 | 40,000 800 0.03 0.075

2005-020 R0.25

CBN 2005-030 | RO.25
Series

2005-040 RO.25

2006-020 | RO.3
Square 2006-030 | RO.3

w
g 2006-040 | RO.3 31,000 | 700 | 0027 | 0081 | 31,000 700 & 002 | 006 | 35000 560 | 0.022 | 0.066
;zzga,':e“ ¢ 2006-060 | RO.3 24000 | 380 | 0012 | 0036 | 24000 | 380 | 0.012 | 0036 | 24000 | 380 | 0.01 0.03
2008020 | RO.4 30,000 | 2,200 | 0.1 03 30,000 | 1,800 & 0.06 | 012 | 35000 | 1,800 | 007 | 0.14
2008040 | RO.4 30,000 | 1,400 | 007 | 021 | 30000 1300 & 004 | 01 35000 | 1,300 | 005 | 0.12

Radius

2008-060 RO.4 27,000 900 0.04 0.12 27,000 900 0.025 0.075 | 27,000 800 | 0.03 0.09

30,000 1,800 0.11 0.33 24,000 1,600 0.07 0.14 30,000 1,500 0.08 0.16

2010-030 RO.5

Long Neck

Radius 2010-040 RO.5 30,000 1,700 0.09 0.27 24,000 | 1,500 0.065 0.13 30,000 1,300 0.075 0.15

snipey

2010-050 RO.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
30,000 | 1,400 0.06 0.18 18,000 | 1,200 0.04 0.12 30,000 | 1,100 0.06 0.12

30,000 | 1,800 0.14 0.42 30,000 | 1,500 0.11 0.22 30,000 | 1,600 0.11 0.22

Taper Neck
Radius 2010-060 RO.5

L

2015-040 R0.75

ool UMW IN IO WINMNIBIWIN|IAM| W|IN

@ 2015-060 | R0O.75 30,000 | 1,800 | 0.12 036 | 23,000 | 1,300 | 0.1 0.2 30,000 | 1,400 | 0.1 0.2
Shank Ball 2020-040 | R1 30,000 | 2,000 | 0.2 0.6 30,000 | 2,000 | 0.21 0.42 30,000 | 2,000 | 0.2 0.6
g ek 2020-060 | R1 30,000 | 2,000 | 0.2 0.6 30,000 | 2,000 | 0.21 0.42 | 30,000 | 2,000 | 0.2 0.6
2030-060 | R1.5 24,000 | 2,500 | 0.32 0.9 24,000 | 2,500 | 0.32 0.9 24,000 | 2500 | 0.3 0.9

Taper Neck
Ball

i

|

Taper

Jade]

Barrel

Spiral
V Cutter

Drill

el

Technical Dataw
_




VCSELB Milling Conditions

HARDENED STEELS
WORK MATER STAVAX / HPM SKD61
(45~55 )
dp de

Model Radius of | Effective | Spindle Feed
Number

Ball Nose | Length Speed Rate
(mm) (mm) (min”) | (mm/min)

)| (mm) (mm)
2001-003 3| 48,000 0002 | 0002

2002-005

2002-010

2004-010 RO.2 1 35,000 650 0.015 0.045

2004-020 | RO.2 2 35000 | 400 | 001 | 003
2004-030 | RO.2 3 35000 | 330 | 0.007 | 0.021 UDCPCD
2004-040 | RO.2 4 35000 | 250 | 0.005 | 0.015 seies

CBN
Series

2006-020 RO.3 30,000 | 1,200 0.036 0.054
30,000 900 0.026 0.052 Square

28,000 600 0.018 0.054

2006-030 RO.3

2006-040 RO.3

alenbg

Long Neck
Square

ol |lWN

2006-060 RO.3 24,000 380 0.008 0.024

Radius

2010-030 RO.5 3 21,500 1,400 0.08 0.12 -
o | Long Neck
2010-040 RO.5 4 21,500 1,300 0.075 0.1 g' Radius
2010-050 RO.5 5 21,500 | 1,200 0.06 0.09 “
Taper Neck
2010-060 RO.5 6 21,500 | 1,100 0.05 0.1 Radius

HAB D ik

Ball / Long
2020-040 | R1 4 16,000 | 1,300 | 0.17 0.5 Shenk Ball

2020-060 R1 6 14,000 | 1,700 0.15 0.4

H

lreg
g5
=
B!

Taper Neck

B

Taper

Jode]

Barrel

Spiral
V Cutter

Drill

Note: Y
« Decrease the feed rate more than 50% from the milling parameters when slot milling. b

+ Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum © _w
spindle speed, or when the tool is chattering and heats up to a red color.

+ Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.

+ Recommend wet coolant for Copper.

Technical Data

.
“HIBIEE




DLCCOAT
2 Flutes Short Shank Long Neck Ball End Mills

Value Series DLCCOAT Longneck Ball
Super
£0.002

8 ¢Rj« él Bta /
DLC S i
2

38

["Actual Effective Length |

R Shank Dia The shank taper angle shown is not an exact value and to avoid
E— 0/-0.003 Inclined Angle contact with the work piece, we recommend the user controls the
+0.003 precise value of this angle. Shank taper angle should not make
- RO.05~R0.2 RO.25~R1 Label Sample contact with the work piece.
N ) Back Taper
UDC-PCD Geometry SAPLE —_—
Series #001 $D0.997 R+0001/-0.001
Except for R0.05~R0.15 Diameter and Ball R accuracy measurements are
printed on the label to support High Precision milling.
gg’w\‘es Material Applications (s Highly Recommended @ Recommended O Suggested)
CARBON | ALLOY | PREHARDENED HARDENED STEELS GLASS HEAT HARD BRITTLE
Square
g | o * |
e
Long Neck |@
Square Total 32 models Unit (mm)
Radius of Effective Length Neck Shank Taper
i il
Radius VDLCLB 2001-003 R0.05 0.3 0.08 0.092 11° 0.35 0.37 0.39 0.41 0.46 5,300
. VDLCLB 2001-005 R0.05 0.5 0.08 0.092 11° 0.56 0.59 0.62 0.66 0.74 5,500
Long Neck |3 VDLCLB 2002-005 RO.1 0.5 0.16 0.18 11° 0.64 0.67 0.70 0.74 0.83 4,250
Radius ? VDLCLB 2002-010 RO.1 1 0.16 0.18 11° 1.17 1.22 1.28 1.35 1.51 4,450
< “ VDLCLB 2002-015 RO.1 15 0.16 0.18 11° 1.68 1.77 1.86 1.95 2.19 4,600
;?U‘E'CNW VDLCLB 2003-010 R0.15 1 0.24 0.28 11° 1.16 1.22 1.27 1.34 1.49 4,450
/) VDLCLB 2003-020 RO.15 2 0.24 0.28 11° 2.21 2.31 243 255 2.86 4,800
— VDLCLB 2004-010 RO.2 1 0.32 0.38 11° 1.16 1.21 1.27 1.33 1.48 3,850
Ball / Long ) VDLCLB 2004-020 RO.2 2 0.32 0.38 11° 2.20 2.31 242 2.54 2.84 3,950
Shank Ball VDLCLB 2004-030 RO.2 ) 0.32 0.38 11° 3.25 3.40 3.57 3.76 4.21 4,000
— VDLCLB 2004-040 RO.2 4 0.32 0.38 11° 4.30 4.50 4.73 4.98 5.58 4,100
Eg’l“g Neck E VDLCLB 2005-020 RO.25 2 0.4 0.48 11° 2.20 2.30 2.41 2.53 2.82 3,800
= VDLCLB 2005-030 RO.25 3 0.4 0.48 11° 3.25 3.40 357 3.75 4.19 3,850
m\ VDLCLB 2005-040 RO.25 4 0.4 0.48 11° 4.29 4.50 4.72 4.97 5.56 3,950
Ball VDLCLB 2006-020 RO.3 2 0.48 0.58 11° 2.20 2.30 2.40 252 2.80 2,950
) VDLCLB 2006-030 RO.3 3 0.48 0.58 11° 3.25 3.39 3.56 3.74 417 3,050
————— VDLCLB 2006-040 RO.3 4 0.48 0.58 11° 4.29 4.49 471 4.96 5.54 3,100
Taper g VDLCLB 2006-050 RO.3 5] 0.48 0.58 11° 5.34 5.59 5.87 6.18 6.91 3,200
) 9/ VDLCLB 2006-060 RO.3 6 0.48 0.58 11° 6.39 6.69 7.03 7.40 8.28 3,250
N VDLCLB 2008-030 RO.4 3 0.64 0.78 11° 3.24 3.38 3.54 372 4.14 3,050
Barrel VDLCLB 2008-040 RO.4 4 0.64 0.78 11° 4.29 4.48 4.70 4.94 5.51 3,100
VDLCLB 2008-060 RO.4 6 0.64 0.78 11° 6.38 6.68 7.01 7.38 8.24 3,200
VDLCLB 2010-020 RO.5 2 0.8 0.97 11° 2.22 2.31 2.41 2.52 2.77 2,900
Spiral VDLCLB 2010-030 RO.5 5 0.8 0.97 11° 3.27 3.41 3.56 3.73 4.14 2,900
V Cutter ) VDLCLB 2010-040 RO.5 4 0.8 0.97 11° 4.32 4.51 4.72 4.95 5.51 2,900
) VDLCLB 2010-060 RO.5 6 0.8 0.97 11° 6.41 6.70 7.03 7.39 8.25 2,950
VDLCLB 2010-080 RO.5 8 0.8 0.97 11° 8.50 8.90 9.34 9.83 10.99 3,100
ol ‘ VDLCLB 2015-040 RO.75 4 1.2 1.45 11° 4.26 4.43 4.63 4.85 5.36 2,950
VDLCLB 2015-060 RO.75 6 1.2 1.45 11° 6.35 6.63 6.94 7.28 8.10 2,950
- Techn LT VDLCLB 2020-040 R1 4 1.6 1.95 11° 4.25 4.41 4.59 4.79 5.27 3,050
. R VDLCLB 2020-060 R1 6 1.6 1.95 11° 6.34 6.61 6.90 7.23 8.01 3,050
VDLCLB 2020-080 R1 8 1.6 1.95 11° 8.43 8.80 9.21 9.67 | NoInterference 3,100




VDLCLB Milling Conditions

2 Flutes
WORK MATERIAL COPPER / ALUMINUM ALLOY TUNGSTEN COPPER -

Radius of Effective Spindle p a Spindle Feed dp Qe
Ball Nose Length Speed xial D Speed Rate Axial Depth Radial Depth
(mm) (mm) (min™) ) (mm) (min™) (mm/min) (mm) (mm)

Model
Number

2001-003

2001-005

2003-010

2003-020

UDC-PCD

Series

2005-020 R0.25 2 43,600 870 0.08 0.15 32,700 550 0.08 0.15
2005-030 RO.25 3 38,200 650 0.06 0.1 29,500 390 0.06 0.08 geBr'iiS
2005-040 R0.25 4 32,700 440 0.04 0.08 24,000 220 0.025 0.05

m)[m

Square

alenbg

HH

Long Neck
Square

I —
2008-030 RO.4 3 43,600 2,180 0.15 03 32,700 1,530 0.15 03
2008-040 RO.4 4 38,200 1,750 0.12 0.2 29,500 1,090 0.1 0.16 Fadius
2008-060 RO.4 6 32,700 1,090 0.08 0.15 21,800 550 0.05 0.1

Long Neck
- | Radius

Taper Neck
Radius

)

—
Ball / Long
2015-040 Shank Ball
2015-060 et
| Long
2 | Ball

Taper Neck
Ball

B

Taper

Jode]

Barrel

Spiral
V Cutter

Drill

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 occurs. Lﬂ

- Recommend wet coolant for Copper, Aluminum alloy and Tungsten-Copper.

& Technical Data

‘HIRIEE



¢3mm Shank
V Series

UDC-PCD
Series

CBN
Series

Square ‘

Radius
|2
Long Neck |av
Radius =
c
Jn

Taper Neck

Ball / Long
Shank Ball

Long Neck |
Ball L

Taper Neck
Ball

Taper

| Jede] )

Barrel

Spiral
V Cutter

Milling Example of Copper Electrode Model (Tough Pitch Copper)

R1 x Effective length 8mm
The comparison example of VDLCLB(¢3 shank) and DLCLB(¢4 shank)

@»3mm shank
<Condition> VDLCLB
Work material : Tough Pitch Copper | Shrink-fit
Coolant : Ol mist holder

Milling shape :[120 mm x 20 mm x height 8 mm

<Tool>*!

VDLCLB 2020-080 (¢3 shank)
DLCLB 2020-080 (¢4 shank)
*1 1 for roughing to semi-finishing, 1 for finishing
total 2 ea.
*2 Both models are set so that the overhang of shank is 2 mm.

d4mm shank
DLCLB

Shrink-fit
holder

ECEE Milling shape
=~ % | VDLCLB
Milling Video
Milling Spmdle speed Feed rate ae AIIowance
Roughing 18 700 1,800 0.08 14 min. 6 sec.
2 Semi-finishing 18,700 1,800 0.05 0.05 0.03 1h 17 min. 24 sec.
3 Finishing 30’0})%(75’3{0,“) 900 003 0.03 0 1017 min. 0sec.
Total 2 h 48 min. 30 sec.
VDLCLB(¢3 shank) DLCLB(¢4 shank)
Milling application Milling application

[Tool after 10pcs milling ]

Wear width at the tool tip VDLCLB DLCLB
0.06 (¢3 shank) (¢4 shank)
= 0.05 Roughing to
£ 0.04 Semi-finishing
% 0.03 Cycle time:
: 0.02 15h 15 min
(]
= 0.01
0.00 - - - - Finishing
= zw = £ )
8L ip  Bp opetme
25 gg ‘35 gé 12 h 50 min.

After 10 pcs milling

No difference of tool wearing with regard to the shank diameter gap.



Dimensional error [mm]

Dimensional accuracy of vertical wall

0.012
0.010
0.008
0.006
0.004
0.002

0.000

Measuring position for
dimensional accuracy
(Right)

Measuring position for
dimensional accurac
(Left

Measuring position for
roughness

Roughness of concave surface

0.20
@®: ¢3 shank % Average of .
. hank left and right _ HR?
®: ¢4 shan measurements 50_15
P
o
w 0.10
I}
'gn —@Ra
3 0.05
e @.l: ¢3 shank
O .l : ¢4 shank
0.00
1 2 3 45 6 7 8 9 10 12 3 45 6 7 8 910
pcs pcs

Both the dimensional accuracy and roughness gave very similar results,
with no difference with regard to the shank diameter gap.

Roughness Rz [um]

2 Flutes

UDC-PCD
Series

CBN
Series

Square

alenbg

HEIR RN R

Long Neck
Square

Radius

Long Neck
- | Radius

pey

sni

Taper Neck
Radius

Ball / Long
Shank Ball

H

Long Neck
Ball

leg

Taper Neck
Ball

B

Taper

Jode]

Barrel

Spiral
V Cutter

Technical Data
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Value Series HARDMAX Longneck Square

Super
MG

Shank Dia i ;
0/-0.003

H

30°

HARDMAX
2 Flutes Short Shank Long Neck Square End Mills

["Actual Effective Length |

0
¢D-0.008

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the

Flatland precise value of this angle. Shank taper angle should not make
Inclined Angle contact with the work piece.
UDCPCD | Material Applications (3 Highly Recommended @ Recommended O Suggested)
o J ) %As%ggg s%l-s%l PRE%E%%NED HARDENED STEELS cASTIRON ALMINIM | GRAPHITE | COPPER | PLASTICS fites ] RESSTANT CEMENTED sttt
— e | s HPM |~ 50HRC | ~55HRC | ~ 60HRC | ~ 65HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
gsr"“es O O (] ® e O O O O O
S
Y
Square Total 30 models Unit (mm)
7/%) Digriceléer An;;gper
E b v z Bt 30
9D VHLS 2001-003 0.1 0.3 0.1 0.093 11° 0.35 0.37 0.39 0.42 0.48 5,580
— ) VHLS 2002-005 0.2 0.5 0.3 0.18 16° 0.68 0.72 0.76 0.80 0.87 3,660
N ) VHLS 2002-010 0.2 1 0.3 0.18 16° 1.21 1.27 1.32 1.37 1.48 3,960
Radius VHLS 2003-010 03 1 04 0.28 16° 125 | 132 1.39 1.45 1.56 3,240
\p VHLS 2003-015 0.3 1.5 0.4 0.28 16° 177 1.86 1.94 2.02 217 3,240
org teck 18 VHLS 2003-020 03 2 0.4 0.28 16° 230 | 241 250 | 259 | 278 3,960
c
o VHLS 2004-015 0.4 15 0.6 0.38 16° 1.85 1.97 2,07 217 234 2,340
Taper Neck VHLS 2004-020 0.4 2 0.6 0.38 16° 238 2.52 2.64 2.75 2.96 2,340
ol ) VHLS 2004-030 0.4 3 0.6 0.38 16° 3.44 361 3.75 3.88 418 2,340
- VHLS 2004-040 0.4 4 0.6 0.38 16° 4.49 4.69 485 5.02 5.40 2,340
gia‘}gu VHLS 2005-015 0.5 1.5 0.7 0.49 16° 1.92 2.06 2.19 2.30 2,51 1,800
J VHLS 2005-020 0.5 2 0.7 0.49 16° 2.46 262 276 2.89 313 1,800
Long Ned A - VHLS 2005-025 0.5 2.5 0.7 0.49 16° 2.99 3.18 3.33 3.47 3.74 1,800
wl /% VHLS 2005-030 0.5 3 0.7 0.49 16° 3.52 373 3.89 4.04 4.35 1,800
- ook | VHLS 2005-040 0.5 4 0.7 0.49 16° 458 482 5.01 5.18 5.57 1,800
Bal VHLS 2005-060 0.5 6 0.7 0.49 16° 6.69 6.97 7.21 7.46 8.02 1,800
VHLS 2006-020 0.6 2 0.9 0.59 16° 252 2.71 2.88 3.03 3.30 1,800
VHLS 2006-030 0.6 3 0.9 0.59 16° 3.60 3.83 4.02 4.20 452 1,800
VHLS 2006-040 0.6 4 0.9 0.59 16° 467 4.93 5.15 5.34 5.75 1,800
VHLS 2006-060 0.6 6 0.9 0.59 16° 6.78 7.10 7.36 7.62 8.19 1,800
Barrel VHLS 2008-030 0.8 3 1.2 0.79 16° 3.60 3.83 4.02 4.20 4.52 1,980
VHLS 2008-040 0.8 4 1.2 0.79 16° 467 493 5.15 5.34 5.75 1,980
i VHLS 2008-060 0.8 6 1.2 0.79 16° 6.78 7.10 7.36 7.62 8.19 1,980
V Cutter VHLS 2010-030 1 3 1.5 0.96 16° 3.71 3.92 4.10 4.26 459 1,800
: VHLS 2010-040 1 4 15 0.96 16° 4.77 5.01 5.22 5.40 5.81 1,800
oo ‘ VHLS 2010-050 1 5 15 0.96 16° 5.82 6.09 6.32 6.54 7.03 1,800
VHLS 2010-060 1 6 15 0.96 16° 6.87 717 7.42 7.68 8.26 1,800
- . VHLS 2015-040 15 4 23 1.46 16° 417 431 4.46 461 4.96 1,920
feemnic 351{\ VHLS 2015-060 15 6 23 1.46 16° 624 | 644 | 666 | 689 | 741 1,920
) o VHLS 2020-060 2 6 3 1.93 16° 6.29 6.49 6.71 6.95 7.47 1,920




VHLS Milling Conditions

COPPER CARBON STEELS ALLOY STEELS
WORK MATERIAL OFC / TPC S45C / S50C SK / SCM / SUS
(~225HB) (225~325HB)
dp de

e dp de Spindle Feed
epth| Speed Rate Axial Depth |Radial Depth| Speed Rate
mm (mm)

Outside | Effective | Spindle Feed dp a
Diameter | Length Speed Rate Axial Depth [Radi
(

Model Spindle Feed

al D
Nuiafeiz (mm) (mm) (min™)  [(mm/min) |  (mm) mm) (min™) [ (mm/min (min™)  [(mm/min) |  (mm)

) )| (mm) (mm)

2003-010 0.3 1 50,000 560 0.045 0.101 50,000 560 0.015 0.101 50,000 500 0.013 0.101
2003-015 0.3 15 50,000 460 0.041 0.05 50,000 460 0.013 0.05 50,000 410 0.011 0.05
2003-020 0.3 2 41,500 350 0.032 0.023 | 41,500 350 0.01 0.023 | 41,500 320 0.009 0.023

UDC+PCD

2005015 | 0.5 15 | 50,000 | 1,020 | 0.09 0139 | 50,000 | 1.020 | 0.029 | 0.139 | 50,000 | 870 | 0.027 | 0.139 seies
2005020 | 0.5 2 50,000 | 900 | 0.081 | 0.098 | 50,000 | 900 | 0.025 | 0.098 | 50,000 | 760 | 0.023 | 0.098 ——
2005025 | 05 25 | 50000 | 780 | 0072 | 0057 | 50,000 | 780 | 0.021 | 0.057 | 47,000 | 650 | 0.019 | 0.057 ggﬁ“es
2005030 | 0.5 3 44200 | 660 | 005 | 0.037 | 44200 | 660 | 0016 | 0037 | 39900 = 530 | 0015 | 0.037
2005-040 0.5 4 40,600 580 | 0.041 | 0.016 | 40,600 580 | 0.013 | 0.016 | 36,100 460 | 0012 | 0.016 (—
2005060 | 0.5 6 33,400 | 420 | 0023 | 0005 | 33400 | 420 | 0007 | 0.005 | 28500 | 320 | 0.006 | 0.005 o] SOUare

Q

5

o

2008030 | 0.8 3 41200 | 1050 | 0171 | 015 | 41200 | 1.050 & 0053 | 015 | 34500 | 790 | 0049 | 0.15 Fadius
2008040 | 0.8 4 37100 | 930 | 014 | 008 | 37100 | 930 | 0044 | 008 | 31100 | 700 | 004 | 008 .
o | Long Neck
2008060 | 0.8 6 28800 | 680 | 0077 | 0024 | 28800 680 | 0.025 | 0.024 | 24200 | 510 | 0022 | 0024 S| adus
w
Taper Neck
Radius

Ball / Long
2015-040 . Shank Ball
2015-060 .
oo | Long Neck
2 | Ball
Taper Neck
Ball

Taper
Barrel
Spiral
V Cutter
Drill
Technical Data
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VHLS Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS
NAK / SKD SKD / SKH
(30~45HRC) (55~60HRC)

Effective | Spindle Feed Spindle Feed Spindle Feed
L Speed R D LD Speed Speed R
(mm) (mm) (min™") (mm) (mm) (min™) (mm) (min”)
0.3

2001-003 0.1 50,000 | 140 | 0.004 | 0.035 | 50,000 90 | 0.002 | 0.035 | 30,000 10 | 0002 | 0.08
2002-005 0.2 05 | 50000 270 | 0.006 | 0.13 | 44800 @ 180 | 0.004 | 0.13 | 15000 10 | 0.002 | 0.13
2002-010 0.2 1 50,000 | 230 | 0.004 | 0.035 | 40,800 | 160 | 0.002 | 0.035 | 15000 10 | 0002 | 0.035
2003-010 0.3 1 50,000 | 440 | 0.01 0.101 | 50,000 | 330 | 0.007 | 0.101 | 14,600 14 | 0004 | 0.101
2003-015 0.3 15 | 50000 | 360 | 0009 | 005 | 42700 | 260 | 0.006 | 0.05 | 14,600 13 | 0004 | 0.05
2003-020 0.3 2 41,500 | 280 | 0.007 | 0.023 | 33200 | 190 | 0.005 | 0.023 | 14,600 12 | 0003 | 0.023
h 2004-015 0.4 15 | 48100 | 470 | 0012 | 0.095 | 38500 | 320 | 0.008 | 0.095 | 14,300 17 | 0004 | 0.095
- 2004-020 0.4 2 44,600 | 430 | 0.01 0.052 | 35700 | 290 | 0.007 | 0.052 | 14,300 17 | 0004 | 0.052
— 2004-030 0.4 3 37,500 | 340 | 0.006 | 0.018 | 30,000 | 230 | 0.005 | 0.018 | 14,300 16 | 0003 | 0018
UDC-PCD 2004-040 0.4 4 33,100 | 280 | 0.004 | 0.008 | 26500 | 190 | 0.003 | 0.008 | 14,300 15 | 0.002 | 0.008
series 2005-015 | 05 15 | 46500 | 610 | 002 | 0139 | 37300 | 410 | 0015 | 0.139 | 14,000 20 | 0.008 | 0.139
— 2005-020 0.5 2 40600 | 510 | 0.018 | 0.098 | 32500 | 350 | 0.013 | 0.098 | 14,000 20 | 0007 | 0.098
ggr"_“es 2005-025 0.5 2.5 | 34700 | 410 | 0016 | 0.057 | 27700 | 290 | 0.011 | 0.057 | 14,000 20 | 0006 | 0.057
2005-030 0.5 3 32200 | 370 | 0.011 | 0037 | 25700 | 260 | 0.09 | 0.037 | 14,000 19 | 0005 | 0.037
— 2005-040 0.5 4 29,700 | 330 | 0.009 | 0.016 | 23700 | 230 | 0.007 | 0016 | 14,000 18 | 0004 | 0016
Square | 2005-060 0.5 6 24700 | 250 | 0.005 | 0.005 | 19,700 | 170 | 0.003 | 0.005 | 14,000 16 | 0002 | 0.005
§ 2006-020 0.6 2 39,100 | 600 | 0.026 | 0.18 | 31,300 | 410 | 0019 | 0.18 | 12,000 23 | 001 0.18
;‘;ﬂzfe‘“k s 2006-030 0.6 3 33500 | 500 | 0.02 0.075 | 26,800 | 340 | 0.015 | 0.075 | 12,000 22 | 0008 | 0.075
— ) 2006-040 0.6 4 27900 | 390 | 0.014 | 003 | 22300 | 270 | 0.1 0.03 | 12,000 21 0.005 | 0.03
2006-060 0.6 6 23,000 | 290 | 0008 | 0.01 18,400 | 200 | 0.006 | 0.1 12,000 19 | 0003 | 0.01
fadius 2008-030 0.8 3 26,200 | 530 | 0038 | 0.5 | 21,000 | 370 | 0.027 | 0.5 8,000 21 0.016 | 0.15
- 2008-040 0.8 4 24,100 | 480 | 0.031 | 0.08 | 19300 | 330 | 0.022 | 0.08 8,000 20 | 0013 | 0.08
;Zg‘gug%k § 2008-060 0.8 6 19,800 | 370 | 0.017 | 0024 | 15800 | 250 | 0.012 | 0.024 | 8,000 18 | 0007 | 0.024
“ 2010-030 1 3 23,400 | 650 | 0.057 | 0.263 | 18700 | 440 | 0039 | 0.263 | 6500 15 | 0016 | 0.263
e 2010040 | 1 4 21,500 | 580 | 0.047 | 0195 17200 | 400 | 0033 | 0195 | 6500 15 | 0015 | 0195
. 2010-050 1 5 19,600 | 510 | 0037 | 0127 | 15700 = 360 | 0.027 | 0.127 | 6,500 15 | 0014 | 0.127
@ 2010-060 1 6 17,600 | 440 | 0027 | 0058 | 14,100 | 310 | 0.02 0.058 | 6,500 14 | 0012 | 0.058
Shank Ball 2015-040 1.5 4 16,300 | 640 0.084 | 0.462 | 13,000 | 440 0.06 0.462 | 9,600 95 0.036 | 0.462
@ . 2015-060 1.5 6 14,400 | 550 | 0.066 | 0.293 | 11,500 | 380 | 0.047 | 0293 | 9,600 60 | 0028 | 0.293
Ball o 2020-060 2 6 12,500 | 650 | 0.075 | 0926 | 10,000 | 450 | 0.054 & 0926 | 9,600 | 211 0.032 | 0.926
Taper Neck
Ball
Taper g
@
Barrel
Spiral
V Cutter
Dl Note: Side Milling
- Recommend using a non-contact measuring device to avoid damaging the precision tip point.
o - Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the
o | e e soble e i
E—

+ Recommend oil coolant for Stainless Steels and Heat Resistant Alloys. Qe
+ Recommend wet coolant for Copper.




VHLRS

Value Series HARDMAX Longneck Radius

H

Shank Dia

HARDMAX

2 Flutes Short Shank Long Neck Radius End Mills

["Actual Effective Length |

2\ g¢ __— Bt
SRR 3
B 01 38 ‘

The shank taper angle shown is not an exact value and to avoid

2 Flutes

0/ -0.003 contact with the work piece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make
Inclined Angle contact with the work piece.
. . . . ( I
Material Applications (% Highly Recommended @ Recommended O Suggested) UDC-PCD
CSASFEEEQ s%égé%n PREE%DESNED HATDENED STEELS casT IRON| ARMINM | GRapHiTE puasTics | FIED s RECIGTANT CEVENTED (Hémnanmmﬂu% L \se(ies
3536 U LPli | ~50HRC | ~55HRC | ~ 60HRC | ~ 65HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS o
O|l0| e |e | @ O O O | O o
_ -
( 14
Total 24 models Unit (mm) Square
Model Outside Corner Effective Length Neck k Taper Suggested g’ L
< il S N R ENE 5|
VHLRS 2002-005-010 0.2 0.05 1 0.2 0.18 16° 121 | 126 | 132 | 137 | 147 6,160 N ;‘;@229“
VHLRS 2003-005-010 0.3 0.05 1 0.3 0.28 16° 125 | 132 | 138 | 144 | 155 5,940 ——
VHLRS 2004-005-020 0.4 0.05 2 0.4 0.38 16° 238 | 252 | 263 | 274 | 294 3,960 (0
VHLRS 2004-01-020 0.4 0.1 2 0.4 0.38 16° 238 | 251 | 263 | 273 | 293 3,960 \Rad'us
VHLRS 2005-005-020 0.5 0.05 2 0.5 0.49 16° 245 | 262 | 276 | 2.88 | 3.2 3,220 2 @
VHLRS 2005-01-020 0.5 0.1 2 0.5 0.49 16° 245 | 261 | 275 | 2.88 | 3.11 3,220 2| Radius
VHLRS 2006-005-020 0.6 0.05 2 0.6 0.59 16° 252 | 271 | 287 | 3.02 | 3.29 3,220 S —
VHLRS 2006-005-030 0.6 0.05 3 0.6 0.59 16° 359 | 3.82 | 402 | 419 | 451 3,220 Eiﬂ?&f“k
VHLRS 2006-005-040 0.6 0.05 4 0.6 0.59 16° 466 | 493 | 514 | 534 | 574 3,220 —
VHLRS 2006-01-020 0.6 0.1 2 0.6 0.59 16° 251 | 270 | 2.86 | 3.01 | 3.28 3,220 /BaH Lo
VHLRS 2006-01-030 0.6 0.1 3 06 0.59 16° 359 | 382 | 401 | 418 | 450 | 3220 | Snenk Bl
VHLRS 2006-01-040 0.6 0.1 4 0.6 0.59 16° 466 | 492 | 514 | 533 | 572 3,220 . /ng .
VHLRS 2008-005-040 0.8 0.05 4 0.8 0.79 16° 466 | 493 | 514 | 534 | 574 3,670 2| Ball
VHLRS 2008-01-040 0.8 0.1 4 0.8 0.79 16° 466 | 492 | 514 | 533 | 572 3,670 ;
VHLRS 2008-02-040 0.8 0.2 4 0.8 0.79 16° 465 | 491 | 513 | 532 | 570 3,670 gZﬂa -
VHLRS 2010-01-020 1 0.1 2 1 0.96 16° 264 | 280 | 295 | 3.09 | 3.34 3,120 : =
VHLRS 2010-01-040 1 0.1 4 1 0.96 16° 476 | 500 | 520 | 539 | 579 3,120 g /Tape’
VHLRS 2010-01-060 1 0.1 6 1 0.96 16° 687 | 716 | 7.41 | 767 | 824 3,390 2
VHLRS 2010-02-020 1 0.2 2 1 0.96 16° 263 | 279 | 294 | 307 | 3.32 3,120 \:
VHLRS 2010-02-040 1 0.2 4 1 0.96 16° 476 | 499 | 519 | 538 | 577 3,120 ‘ Barrel
VHLRS 2010-02-060 1 0.2 6 1 0.96 16° 6.86 | 7.15 | 7.40 | 7.65 | 821 3,390 h
VHLRS 2015-02-060 1.5 0.2 6 1.5 1.46 16° 623 | 643 | 664 | 686 | 7.36 3,330 ‘ Spiral
VHLRS 2020-01-060 2 0.1 6 2 193 16 628 | 649 | 670 | 693 | 7.45 | 3330 |V Cutter
VHLRS 2020-02-060 2 0.2 6 2 1.93 16° 628 | 648 | 669 | 692 | 7.43 3,330 —
‘ Drill

(S

-
‘ Technical Data
N



VHLRS Milling Conditions

CARBON STEELS ALLOY STEELS
S45C / S50C SK / SCM / SUS
(~225HB) (225~325HB)
prde | Feed casieon] Snds | Food -
(min™) (mm) (min™) (mm)
2002-005-010 | 0.2 1| 55000 | 200 | 0027 | 002 | 55000 | 200 | 0009 | 002 | 55000 | 200 | 0.009 | 002
2003-005-010 | 0.3 1 | 60000 | 500 | 003 | 002 | 60000 | 500 | 0011 | 002 | 60000 | 500 | 0011 | 0.02
2004-005-020 | 0.4 2 | 40400 | 540 | 0042 | 0.054 | 40400 | 450 | 0.017 | 0045 | 40400 | 450 | 0.017 | 0045
2004-01-020 | 0.4 2 | 40400 | 540 | 0042 | 0.054 | 40400 | 450 | 0017 | 0045 | 40400 | 450 | 0017 | 0045
2005-005-020 | 0.5 2 | 39900 | 1000 | 0075 | 0.108 | 39900 830 | 0044 | 0117 | 39900 | 830 & 0044 | 0117
2005-01-020 | 05 2 | 39900 1000 | 0075 | 0108 | 39,900 830 | 0044 017 | 39900 | 830 0044 | 0117
R 2006-005-020 | 0.6 2 | 28600 | 610 | 0114 | 0162 | 28600 | 510 | 0015 | 0219 | 28600 | 510 | 0015 | 0219
- 2006-005-030 | 0.6 3 | 23800 | 480 | 009 | 0.135 | 23800 | 400 | 0012 | 0.108 | 23,800 | 400 | 0.012 | 0.108
— 2006-005-040 | 0.6 4 | 20400 | 400 | 0063 | 0.108 | 20400 | 330 | 0008 | 0.104 | 20400 | 330 & 0008 | 0.104
[ 2006-01-020 | 0.6 2 | 28600 | 610 | 0114 | 0162 | 28600 | 510 | 0015 | 0219 | 28600 | 510 | 0015 | 0219
Serles 2006-01-030 | 0.6 3 | 23800 | 480 | 009 | 0135 | 23800 | 400 | 0012 | 0.108 | 23800 | 400 | 0012 | 0.108
—— 2006-01-040 | 0.6 4 | 20400 | 400 | 0063 | 0.108 | 20400 | 330 | 0.008 | 0.104 | 20400 | 330 | 0008 | 0.104
o 2008-005-040 | 0.8 4 | 17500 | 540 | 0132 | 0198 | 17,500 | 450 | 0021 | 0.117 | 17500 | 450 | 0021 | 0117
2008.01-040 | 0.8 4 | 17500 | 540 | 0132 | 0.198 | 17,500 | 450 | 0021 | 0.117 | 17500 | 450 @ 0021 | 0.117
— 2008-02-040 | 0.8 4 | 17500 | 540 | 0132 | 0.198 | 17,500 450 | 0021 | 0.117 | 17500 | 450 & 0021 | 0.117
Sauare | 2010-01-020 | 1 2 | 17600 | 1100 | 021 | 045 | 17600 | 920 | 0053 | 027 | 17600 | 920 | 0.053 | 0.27
g 2010-01-040 | 1 4 | 13800 980 | 0201 | 0.405 | 13800 | 820 | 0045 | 027 | 13800 | 820 | 0045 | 027
LongNeck |3 2010-01-060 | 1 6 | 11300 | 790 | 0.117 | 0387 | 11300 | 650 | 0032 | 0216 | 11,300 | 650 | 0032 | 0.216
) 201002020 | 1 2 | 17600 | 1100 | 021 | 045 | 17600 | 920 | 0053 | 027 | 17600 | 920 | 0053 | 0.27
201002040 | 1 4 | 13800 980 | 0201 | 0.405 | 13800 | 820 | 0045 | 027 | 13.800 | 820 & 0045 | 027
fadius 201002060 | 1 6 | 11300 790 | 0117 | 0387 | 11300 | 650 | 0032 | 0216 | 11300 | 650 & 0032 | 0216
» 201502060 | 1.5 6 | 10600 | 1240 | 0282 | 063 | 10,600 | 1030 | 0062 | 0.405 | 10600 | 1.030 | 0062 | 0405
e § 2020-01-060 | 2 6 | 12800 | 1220 | 0321 | 0855 | 12800 | 1,020 | 0.065 | 081 | 12800 | 1,020 | 0.065 | 0.81
s
2020-02-060 | 2 6 | 12800 | 1220 | 0321 | 0855 | 12800 | 1.020 | 0065 | 081 | 12800 | 1,020 | 0.065 | 0.81

Taper Neck
Radius

Ball / Long
Shank Ball

]

Long Neck
Ball

leg

Taper Neck
Ball

Taper

Jade ]

s

Barrel

Spiral
V Cutter

Drill

Technical Data
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VHLRS Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
NAK / SKD SKD / SKT SKD / SKH
(30~45HRC) (45~55HRC) (55~65HRC)

Spindle Feed dp Qe Spindle Feed Spindle Feed ap
Speed Rate | Axial Depth [Radial Dej Speed R Axial Depth |Radial D Speed Rate | Depth [Radial Depth
(min m/m (mm) (mm) (min™) (mm) (mm) (min”) | (mm/ (mm) (mm)

2002-005-010 0.2 1 55,000 200 0.006 0.02 35,000 150 0.004 0.02 15,000 25 0.002 0.015

2003-005-010 | 0.3 1 60,000 500 0.007 0.02 35,000 350 0.005 0.02 22,000 35 0.004 0.015
2004-005-020 0.4

40,400 450 0.011 0.045 | 32,300 330 0.009 0.045 | 19,200 35 0.004 0.045

2004-01-020 0.4
2005-005-020 0.5
2005-01-020 0.5

40,400 450 0.011 0.045 | 32,300 330 0.009 0.045 | 19,200 35 0.004 0.045
39,900 830 0.029 0.117 | 32,500 630 0.026 0.117 | 20,100 68 0.011 0.117
39,900 830 0.029 0.117 | 32,500 630 0.026 0.117 | 20,100 68 0.011 0.117
28,600 510 0.01 0.219 | 23,700 390 0.01 0.219 | 15,200 43 0.004 0.219

2006-005-020 0.6

2006-005-030 0.6 23,800 400 0.008 0.108 | 19,700 300 0.007 0.108 | 12,600 33 0.003 0.108

2006-005-040 0.6 20,400 330 0.005 0.104 | 16,800 250 0.005 0.104 | 10,800 28 0.002 0.104
28,600 510 0.01 0.219 | 23,700 390 0.01 0.219 | 15,200 43 0.004 0.219 UDC-PCD
23,800 400 0.008 0.108 | 19,700 300 0.007 0.108 | 12,600 33 0.003 0.108 s

20,400 330 0.005 0.104 | 16,800 250 0.005 0.1704 | 10,800 28 0.002 0.104

2006-01-020 0.6

2006-01-030 0.6

2006-01-040 0.6
2008-005-040 0.8
2008-01-040 0.8

17,500 450 0.014 0.117 | 15,000 360 0.015 0.117 | 10,200 41 0.007 0.117 gSr,\\f‘es
17,500 450 0.014 0.117 | 15,000 360 0.015 0.117 | 10,200 41 0.007 0.117

17,500 450 0.014 0.117 | 15,000 360 0.015 0.117 | 10,200 41 0.007 0.117
17,600 920 0.035 0.27 15,300 750 0.04 0.27 10,900 89 0.02 0.27 Square
13,800 820 0.03 0.27 12,000 670 0.035 0.27 8,500 80 0.017 0.27

2008-02-040 0.8

2010-01-020 1

2010-01-040 1

alenbg

HHER

Long Neck

2010-01-060 1 Square

11,300 650 0.021 0.216 9,800 540 0.024 0.216 7,000 64 0.012 0.216

2010-02-020 1 17,600 920 0.035 0.27 15,300 750 0.04 0.27 10,900 89 0.02 0.27
13,800 820 0.03 0.27 12,000 670 0.035 0.27 8,500 80 0.017 0.27
11,300 650 0.021 0.216 9,800 540 0.024 0.216 7,000 64 0.012 0.216
10,600 | 1,030 0.041 0.405 9,700 900 0.055 0.405 7,400 117 0.03 0.405

12,800 | 1,020 0.043 0.81 12,000 930 0.06 0.81 9,700 133 0.036 0.81

2010-02-040 1

2010-02-060 1 Radius

0

2015-02-060 -3

-3
=
g

2020-01-060 2

snipey
)
g
&

ool INO|BR|INIBIBIBE A WINIBAMIWINMNININ|NIN

2020-02-060 2 12,800 | 1,020 | 0.043 0.81 12,000 930 0.06 0.81 9,700 133 0.036 0.81

Taper Neck
Radius

Ball / Long
Shank Ball

i

Long Neck
Ball

leg

Taper Neck
Ball

Taper

Jode]

Hisi

Spiral
V Cutter

Note:

- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed
the machine's maximum spindle speed.

« Every coolant offers stable milling.

+ Recommend oil coolant for Stainless Steels and Heat Resistant Alloys. EX

+ Recommend wet coolant for Copper.

ap

Technical Data
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For Cemented Carbide and Hard Brittle Materials
!’0" o
3270,
v UDC Series

ULTRA DIAMOND COAT



UDC-PCD
Series

I Features of UDC series

Optimized diamond coating S —
for Cemented Carbide and Hard Brittle Materials

Special high-performance Diamond film.
New Diamond coating developed to improve hardness and durability, with outstanding

adhesion to the cutting tool.

Sandblasting tests the film adhesion and wear resistance

The film is sandblasted and
its resistance to peeling [
measured by time

300%

200%
150%
100%

50%

Tool Life (DIA COAT equals 100%)

0%
= UDC

. UNION TOOL
250%

Competitor

I ' l

ut

Standard
DIA

Com|
DIR

.A Comp.B Comp.C Comp.D
DIA DIA DIA

UNION TOOL's Diamond film that coated using the
hot filament CVD method is developed to improve
hardness and durability, with outstanding adhesion
to the cutting tool. Using fine particle composition
control, the UDC coating has dramatically improved
hardness and durability.

Direct Milling of Cemented Carbide - No Grinding!

The normal expectation when milling Cemented Carbide would be a powdered swarf--.

By using a deep cut into the Cemented Carbide, UDCB creates a “fan shaped” chip, just like

cutting steel!

UDCB chip evacuation ,,"’

0.150 mm

Chip size

oo™

S

T

. R

\\'AQQ
o®

e

(a) Inside view of a curled chip
(surface side)

UDCB R0.5 Ball End Mill
Tool UDCB 2010-0070
(R0.5 X 0.7)
Spindle Speed 30,000 min’
Feed Rate 300 mm/min
ap 0.1 mm
Coolant Air Blow
Work Material VM-40 (90HRA)

(b) Outside view
(tool / rake side)



I Choose hy application

#*UDC
M

ULTRA DIAMOND COAT

iahlv effici hi
For highly e |.c|'e r,“ r?ug 9 For better surface finish For cost saving purposes
and semi-finishing

Ball UDCBH UDCBF ubDCB
=m UDCLBH UDCLBF UDCLB
ras  IE0 UDCRRS UDCLRSF UDCLRS

The long-awaited 3rd generation UDC!

UDC-H series

The best match for roughing and semi-finishing of cemented carbide.

I Features of H series

High-level Treatment!! Unbelievable milling performance
High Speed!! Mill at surprisingly high feed rate

G EICEIGEEIRTIT R Highly improved material removal volume

IAttain both high efficiency and long tool life!

The key points

New generation edge treatment X Improved diamond coating to
minimizes tool damage enhance wear resistance

UDC-PCD
Series




V Series ‘

UDC-PCD
Series

CBN
Series

Square

Long Neck
Square

Radius

Long Neck
Radius

Cemented Carhide Lens shaped milling Comparison of efficiency and material removal volume

with UDCBH/UDCBF R1xL1.4

UDCBH

UDCBH shows maximum tool performance under high-speed conditions.
Tool life may shorten when used at the same feed rate as before.

VM-40 (90 HRA)

7_ 5 times Over 4 times

the removal

the efficiency volume

Work Size : 50 x50 x 10 mm

Pocket Size : Top ¢ 10 x Depth 3.5 mm
Material Removal Volume : 160 mm® / Pocket
Coolant : Air Blow

UDCBH
% Milling example

Tool

UDCBH

UDCBF

Milling Conditions

Spindle Speed

30,000 min"

20,000 min™

Feed Rate

1,500 mm/min

200 mm/min

dp

0.1 mm

de

0.3mm

Milling Results

1 side
16 pockets

1 Tool Milling time 76 min

4 Tool Milling time 7 h 28 min

Tool after milling
4 pockets

Tool after milling
16 pockets




Hard Brittle Materials Electronic component assembly jig shaped milling ~ Alumina Al,O; (99.5%)
with UDCBH R0.5 x L0.7 Zirconia Zr0, (94%)

Alumina Al.O; (99.5%)

Work Size : 30 x 20 x 10 mm
Coolant : Water Soluble

léJDQ'PCD
Zirconia ZrO, (94%)

Work Size : 30 x 20 x 10 mm
Coolant : Water Soluble

.
Spindle = Feed Cycle
No Process Tool Speed Rate =~ * & Allowance ripe
(min™  (mm/min) (mm)  (mm)  (mm) | (h:m:s)
Slotting and inclined 2R
. 0.01/0.03 0:36:29
pocket roughing | ypcBH 2010-0070
(RO5 X L0.7) 30,000 = 300 0.05 | 025
2 Slot finishing 0 0:19:17

3 2-stage pocket UDCLBF 2010-0200

roughing (RO5 X EL2) 30,000 300 0.028  0.028 0.03 | 0:52:42

4 Re-machining 0.023 | 0.5 003 | 0:18:26

5 Semifinshing (oSS AOU0St 30000 175 002 025 001 05109
6 Finishing 0014 025 0 11232
UDGMX 2200-100 _ | e
7 il (@2 X Flute Length 10) 2,400 5 0.15 0:03:15
rilling
8 WDCMX 2100-100 500 75 005 —  —  0:40:44

(@1 X Flute Length 10)
Hole Depth 7 mm Total 4:24:34



UDC-PCD
Series

Cemented Carbide Hexalobular Comparison of efficiency and material removal volume ;-
with UDCBH / UDCBF R05x L0.7 V40 (90 HRAY

Tool
Model

Cycle Time / pc

Number of processed
pieces / pc

Material Removal
Volume

Spindle Speed

Tool damage at the
time of machining
3 pieces

Feed Rate
Feed Rate 2
ap

Qe

Cemented Carbide Comparison of efficiency and material removal volume in roughing

with UDCB / UDCBF / UDCBH

Square pocket milling

3,000
2,500
2,000

1,500

uDC
1,000 ypcer
UDCBH
500

Material Removal Volume (mm?)

0 |
F H
R0.4

UDCBH is over 2-5 times

Model Size : ®9x22mm 91 mm®/pc

Coolant : Air Blow

Less than 1/3 of the cycle time
More than twice the tool life of UDCBF

UDCBF UDCBH
Hexalobular gﬁg{g\ﬁ% Hexalobular g#garrg\%eé
38min21sec = 1 min56sec 11 min 50 sec 38 sec
3pes - 7 pcs -

273 mm* - Efg%ﬁ:g 637 mm° -
30000min'  15000min’ JO%KME T 30.000min 15,000 min’
300 mm/min | 150 mm/min 900 mm/min | 450 mm/min
30 mm/min 30 mm/min 300 mm/min | 300 mm/min

0.05mm 0.05mm 0.05mm 0.05 mm

0.25mm - 0.25mm -

VN-40 (90HRA)

UDCBH R1
Still functional!

=

Coolant : Air Blow

S mEL
L @
Milling Efficiency =. =
40 3
z I
s BEE]
S 2
s BEE!
c 3
= =
@ 10
- ] 0
F H F H F H
RO.5 RO.75 R
Over 2.5-5 times %No lineup for R0.75 UDCB.

the material removal volume!  the milling efficiency!



Cemented Carbide Connector shaped milling
with UDCLBH R1 x EL4 VM-40 (90HRA)

. Model Size : 26 x 16 x 4 mm
Pocket Volume : 1,304 mm®
Coolant : Air Blow

R1 X EL4 Comparison of milling efficiency

p3mm Shank

V Series

>
S = 40
S £ 30 7.5 X of the conventional tool
mE 5 Milling Efficiency = Feed Rate X a» X a o
é = 10 Series
= ;.

UDCLBH Conventional cBN

Tool after milling

| Less tool damage even with
§ highly efficient milling!

No Process Ejg | Tool 83%22_1116 FR%?S g a.  Allowance (T;?/rgf g l
(min®)  (mm/min) (mm) (mm) = (mm)  (h:m:s) Tae
1 Roughing Tt (DOLBH20200400 0090 500 01 03 008 02452 —
2 ComerRemoval1 | T2 oootoH 20100400 000 400 005 041 003 032 ] B
3 Corner Removal 2 30,000 190 1 0.02 @ 06 0.03 | 0:15:23 g
13 UDCLRSF 2010-005040
4 sTgr%S%:JnT:ﬁ?\/g (OTXCROOSXEL) 000 10 — 06 001 00311 o
5 ol T2 Greaaa M 000 40 005 02 001 03822 UT
6 Comesrfm?_‘f’iﬁ%ﬂiﬁg”a"e/ T3 (DCLROF 201000°0%0 30000 190 0006 03 00t 04830
! Tolgr?iggﬁ\%e/ 000 190 — 06 0 0035 e
(M  SUSO ay > om - 0 e
9 C”””iﬁgﬁ‘f%su”ace/ 30000 190 0014 03 0 04600 oo

Total 4pcs are used. Total 3:41:11




The sharpest cutting edge in the UDC series

UDC-F series

The best choice for high quality milling surface

I Features of F series

@UDC coating Optimized coating for F series
j \ BRI EVENEE I TEEETNEL P Minimized edge chipping and the level of the gap I
O [ EH SO RGLRTEP Excellent surface finish
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- Cemented Carbide Flat surface milling Comparison of edge chipping on work piece ]
= with UDCBH / UDCBF R0.4 X L0.56 L EYEIELY

- E : Tool UDCBH UDCBF
o el '-:-Egg‘?ff‘,ch"?p'"g B Spindie Speed 30,000 min’
- f Feed Rate 750 mm/min 250 mm/min
Barrel ‘ Milling direction
ap 0.02 mm
¥ utter ae 0.02 mm
Coolant Air Blow

. Improve efficiency and lower costs by using the right tool to meet your
edge chipping requirements.




Cemented Carbide Indexable insert mold milling
with UDCBF R0.5 X L0.7 VM-40 (90 HRA)

Roughing \ Finishing
Tool UDCBF 2010-0070 (R0.5 %X 0.7)
Spindle Speed 30,000 min’
Feed Rate 300 mm/min
a 0.05 mm 0.028 mm
Qe 0.25 mm 0.02 mm
Coolant Air Blow
Cycle Time 43 min 2h 17 min
Material Removal Volume 86.3 mm’ 12.0 mm®

% One End Mill for both roughing and finishing processes. Total 2 tools are used.

Tool after roughing Tool after finishing

B Surface Roughness

Ra: 0.051 um
Rz: 0.399um

Ra: 0.068 um
Rz: 0.520um

Ra: 0.054 um
Rz: 0.408 um

’ Size 1 20 X 20 X 10 mm

Q\(\% L

Work sample after finishing UDCBF Series
Side Indexable Insert Mold

Milling Video

20000um




2 Flutes UDC High-speed Ball End Mills for Cemented Carbide and Hard Brittle Materials
size R0.3~R1 % UDC

p
« L Patent pending ]’[ Additional 2 models
UDCBH © J

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

~/

Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite ~ Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
Steels | Steels | Steels Aloys Pfillgd Aloys R:ﬂistam Carbide M(NOIF-)
VSaiim §§8 SKS/USSCM Hé,ﬁ ~50HRC | ~55HRC ~ 60HRC | ~ 65HRC ~ 70HRC s o Mzttgrilacls
UDC-PCD @) * ®
Series *
— * Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
CBN ‘
) High efficiency and long life Ball End Mills for milling cemented carbide.
s @ High-level treatment to reduce cutting resistance and mill at a high feed rate.
—\5 Wear resistance improved drastically with optimized Diamond coating.
S Best for roughing and semi-finishing.
Radius R _ “Bma | Label Sample
) O .
s |3 o e 3 o), gy 20200140 e @
Radus | 2 } wer o _8001 S01997 R0 001/-0 001 I[“llmal[ll"
< » bt N ¥
S— ‘ - L - #001 ¢ D1.997 R+0.001/-0.001
s Diameter and Ball R accuracy measurements are printed on
— the label to support High Precision milling.
—
iy The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the
R precise value of this angle. Shank taper angle should not make
S contact with the work piece.
Taper Neck A
Ball
—— Total 6 models Unit (mm)
1<
Taper (3 Model Radius of Length Shank Taper Overall Shank Suggested
—7) Number Ball Nose of Cut Angle Length Diameter Retail Price
) R e Bta L od ¥
Barrel
UDCBH 2006-0042 RO.3 0.42 16° 50 4 44,160
. UDCBH 2007-0049 R0O.35 0.49 16° 50 4 44,160
: UDCBH 2008-0056 RO.4 0.56 16° 50 4 44,160
o UDCBH 2010-0070 RO.5 0.7 16° 50 4 44,160
L E\\ UDCBH 2015-0105 R0O.75 1.05 16° 50 4 44,160
- o UDCBH 2020-0140 R1 1.4 16° 50 4 44,160

*Additional model




Milling Conditions for UDCBH

WORK MATERIAL CEMENTED CARBIDE(=87HRA) CEMENTED CARBIDE (<87HRA) HARD BRITTLE MATERIALS
Radius of Length Spindle = Feed | *Feed Spindle ~ Feed | 3Feed Spindle ~ Feed | 3Feed
Model g Nose o Cut Speed = Rate | Rate? & a Speed = Rate = Rate? & & Speed = Rate = Rate? & &

Number (mm) | (mm) | (min™) | (mm/min) (mmfmin) . (mm) |~ (mm)  (min™  (mmmin) (mmjmin) - (mm) - (mm) | (min™) | (mm/min) (mm/min) - (mm) ~ (mm)

2006-0042| R0.3 = 0.42 30,000 600 200 0.3 | 0.14 30,000 900 300 0.7 | 0.03 30000 200 20 003  0.14

2007-0049 R0.35 0.49 30,000 690 230 0.035 0.17 30,000 1,050 350 0.18 | 0.035 30,000 225 23 0.035 0.17

2008-0056 R0.4  0.56 30,000 750 250 < 0.04 0.9 30,000 1250 420 0.19 0.04 30,000 250 =25 | 0.04 | 0.9

2010-0070 RO.5 0.7 30,000 900 300 005 022 25000 1,300 430 02 005 30000 300 30 005 025

2015-0105 R0.75 1.05 30,000 1,200 400 @ 0.075 027 19,000 1,450 480 023 007 24,000 400 45 0075 027

2020-0140 R1 1.4 30,000 1,500 500 @ 0.1 03 16,500 1,600 530 025 0.1 18,000 600 = 200 O.1 0.3

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle
Materials. These are for reference only.

Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials.

For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / Hard Brittle Materials; milling
shape and strategy; machine rigidity and spindle capability.

% Feed Rate2: Feed rate of approach and *connection moves.
*Changing from one engagement point to the next.

i
N
A
e
Note:

- This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

: |Runl-out a.rg vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest
evel possible.

- Use an inclined or helical approach (Recommended inclination angle: <5 degree).

- Decrease both spindle speed and feed rate proportionally.

- Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant
nozzle on the milling part.

- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure
proper evacuation.

- The tool life may shorten due to a large difference between the commanded feed speed and the actual machining speed caused by factors
as machining model and machining machine.

- Decrease both feed rate and feed rate 2 proportionally.

- Tool damage may progress rapidly near the end of the tool life.

@3mm Shark
V Series

UDC-PCD
Series

A —

CBN
Series

‘ Square

‘ Spiral

V Cutter




2 Flutes UDC High-grade Ball End Mills for Cemented Carbide and Hard Brittle Materials

———

size R0.1~R3 - UDC

@ . -
‘ Patented in Japan, US, China, Additional 1 model
m -_ Korea, Germany, Switzerland,
MG § ubc 18 St | and Liechtenstein

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite =~ Copper | Plastics = Glass  Titanium = Heat  Cemented  Hard Brite
g Steels | Steels  Steels Alloys Filed | Aloys Resistant Carbide (Non-)
¢3mm Shank Plastics Alloys Metallic
(Setes S0 SISO MK SOHRG ~ SSHRC ~ GIHRC ~ GEHRC, ~ TOHRG g e

UDC-PCD O * ®
Series *

* Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

| (I
— Ball the End Mills for miIIin? Cemented Carbide and Hard Brittle (Non-Metallic) Materials. Upgraded version of UDCB.
Square New Diamond coating and flute design increase material removal amount.
)2 Chip pocket designed on tool tip improves the surface finishing 1uality.
o \& Special cutting edge treatment helps to avoid the edge chipping & level gap. Recommended to use on semi-roughing & finishing process.
Square ) N R ‘\Bta
— o 3’7 - =
) = eﬁ Ja ° Label Sample
Radius _ L
J L uiien, Ucer 2008-0056  foson &
Lorg ek | : . e G W8P0 wow | NI NINN
Radius  |= The shank taper angle shown is not an exact value and to avoid 1
.- contact with the work piece, we recommend the user controls the #001 ¢ D0.797 R+0.003/0.000

precise value of this angle. Shank taper angle should not make

contact with the work piece. Diameter and Ball R accuracy measurements are printed on

the label to support High Precision milling.

Total 17 models Unit (mm)
Model Radius of Length Shank Taper Overall Shank Sugqest,ed
g Number Ball Nose of Cut Anfqle Length Diameter Retail Price
@ R 2 Bta L ¢d ¥

,; UDCBF 2002-0014 RO.1 0.14 16° 50 4 47,000
— ‘ UDCBF 2003-0021 RO.15 0.21 16° 50 4 47,000
Ball UDCBF 2004-0028 RO.2 0.28 16° 50 4 42,800
: . UDCBF 2005-0035 R0O.25 0.35 16° 50 4 42,800
e ‘ g‘ UDCBF 2006-0042 RO.3 0.42 16° 50 4 38,400
/2 UDCBF 2007-0049 R0O.35 0.49 16° 50 4 38,400
) UDCBF 2008-0056 RO.4 0.56 16° 50 4 38,400
Barrel UDCBF 2009-0063 R0.45 0.63 16° 50 4 38,400
UDCBF 2010-0070 RO.5 0.7 16° 50 4 38,400
- UDCBF 2012-0084  RO.6 0.84 16° 50 4 38.400
V Cutter UDCBF 2015-0105 RO.75 1.05 16° 50 4 38,400
UDCBF 2020-0140 R1 1.4 16° 50 4 38,400
- UDCBF 2025-0175 R1.25 1.75 16° 50 4 42,300
UDCBF 2030-0210 R1.5 2.1 16° 60 6 42,300
UDCBF 2040-0280 R2 2.8 16° 60 6 42,300
UDCBF 2050-0350 R2.5 8o 16° 60 6 42,300
UDCBF 2060-0420 R3 4.2 — 60 6 42,300

¥ Additional model




Milling Conditions for UDCBF

WORK MATERIAL G2 B O CEMENTED CARBIDE(<87HRA)

oo B o g G o o W W M . oa

(mm) (mm) (min™)  (mm/min) (mm/min)  (mm) (mm) (min™)  (mm/min) (mm/min)  (mm) (mm)
2002-0014 RO.1 0.14 30,000 100 10 0.01 0.01 30,000 100 10 0.01 0.01
2003-0021 R0.15 0.21 30,000 125 13 0.015 0.03 30,000 125 13 0.015 0.03
2004-0028 R0.2 0.28 30,000 150 15 0.02 0.08 30,000 150 15 0.02 0.08
2005-0035 R0.25 0.35 30,000 175 18 0.025 0.11 30,000 175 18 0.025 0.11
2006-0042 R0.3 0.42 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2007-0049 R0.35 0.49 30,000 225 23 0.035 0.17 30,000 225 23 0.035 0.17
2008-0056 R0.4 0.56 30,000 250 25 0.04 0.19 30,000 250 25 0.04 0.19
2009-0063 R0.45 0.63 30,000 275 28 0.045 0.22 30,000 275 28 0.045 0.22
2010-0070 R0.5 0.7 30,000 300 30 0.05 0.25 30,000 300 150 0.35 0.075
2012-0084 R0.6 0.84 27,500 275 36 0.06 0.26 25,000 250 125 0.42 0.09
2015-0105 R0.75 1.05 25,000 250 45 0.075 0.27 19,000 190 95 0.525 0.12
2020-0140 R1 1.4 20,000 200 60 0.1 0.3 12,500 125 60 0.7 0.15
2025-0175 R1.25 1.75 20,000 200 60 0.12 0.3 10,000 100 50 0.8 0.18
2030-0210 R1.5 2.1 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2040-0280 R2 2.8 18,000 180 90 0.175 0.32 7,200 280 140 05 0.2
2050-0350 R2.5 815 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
2060-0420 R3 42 15,000 150 75 0.3 0.3 5,500 280 140 0.65 0.28

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials.

For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine
rigidity and spindle capability.

* Feed Rate2: Feed rate of approach and *connection moves.
*Changing from one engagement point to the next.

an

ae‘

|

Note:

-This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

-Tool setting length should achieve the least possible overhang.

-Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

-Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

-Use an inclined or helical approach (Recommended inclination angle: <5 degree).

-Decrease both spindle speed and feed rate proportionally.

-Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

‘When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant
nozzle on the milling part.

-Remove chips to prevent heat generation and ignition during milling process.

-Protective gear, such as safety glasses and face guards are required when milling.

-Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.

@3mm Shark
V Series

UDC-PCD
Series

A —

‘ Spiral

V Cutter




2 Flutes UDC Ball End Mills for Cemented Carbide and Hard Brittle Materials
size R0.1~R3 " UDC

UDCB EOMmIE

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
%?{eg?sn s‘}!g!l/s Pfeg%ggned Hardened Steels Castlron | Aluminum | Graphite = Copper | Plastics = Glass  Titanium  Heat C(e;memed Ha[d Brittle
Alloys Filed | Alloys | Resistant = Carbide Non-
Plastics Aloys Metallic)
gggg SKS/USSCM ”é,ﬁ ~50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC i Materials

UDC-PCD O * o
Series *1 *2

— *1 DCB/DCLB series are highly recommended for Glass Filled Plastic milling.
CBN ‘ *2 Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

- Ball type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials.
o Developed to give improved hardness and durability, new Diamond coating also has outstanding adhesion to the cutting tool.

By combining the new coating with optimum cutting geometries, the tool “deep cuts” the work piece .
Leaves a burr and pit free surface finish on semi-roughing & finishing process.

Radius . 3 % 777777777777 B, g
_ %’7 ;
AL Label Sample

jm
)

Long Neck :n;? L
Radius =
::5’ O UDCB 2 20-014 FatLor &
Neck 1
‘ The shank taper angle shown is not an exact value and to avoid e o M’m’ﬂ "l"I"ﬁMH”Il“
——— contact with the work piece, we recommend the user controls the #001 ¢D1.983 R0.000/-0.005
Ball / Long gge?fc? V'at::J ?hgf tg ii a%%f - Shank taper angle should not make Diameter and Bali R accur;acy meas.urements are printed on
ntact wi work piece.
Sherk Bal 2 the label to support High Precision milling.
e w  Total 14 models Unit (mm)
’ ® :
S Model Radius of Length Shank Taper Overall Shank tg ested
\ Numb Ball Nose of Cut Angle Length Diameter Prlce
gaﬁer Neck ‘ umoer R 2 B?a L ¢d
a
g UDCB 2002-0014 RO.1 0.14 16° 50 4 39. 160
— O\ UDCB 2003-0021 RO.15 0.21 16° 50 4 39,160
Taper § UDCB 2004-0028 RO.2 0.28 16° 50 4 35,660
— UDCB 2005-0035 RO.25 0.35 16° 50 4 35,660
o UDCB 2006-0042 RO.3 0.42 16° 50 4 32,000
UDCB 2007-0049 R0O.35 0.49 16° 50 4 32,000
UDCB 2008-0056 RO.4 0.56 16° 50 4 32,000
. UDCB 2009-0063 R0.45 0.63 16° 50 4 32,000
UDCB 2010-0070 RO.5 0.7 16° 50 4 32,000
- UDCB 2020-0140 R1 1.4 16° 50 4 32,000
“ UDCE 2030-0210 R1.5 2.1 16° 60 6 35,160
- . UDCB 2040-0280 R2 2.8 16° 60 6 35,160
) Technic 35‘*‘_‘ UDCB 2050-0350 R2.5 35 16° 60 6 35,160
UDCB 2060-0420 R3 4.2 — 60 6 35,160




Milling Conditions for UDCB

WORK MATERIAL CEMENTED CARBIDE(=87HRA) CEMENTED CARBIDE (<87HRA) HARD BRITTLE MATERIALS
Radius of Length Spindle = Feed | *Feed Spindle ~ Feed | 3Feed Spindle ~ Feed | 3Feed
Model g Nose o Cut Speed = Rate | Rate? & & Speed = Rate = Rate? & a Speed = Rate = Rate? & &

Number (mm) | (mm) | (min™) | (mm/min) (mmfmin) . (mm) |~ (mm)  (min™  (mmmin) (mmjmin) - (mm) - (mm) | (min™) | (mm/min) (mm/min) - (mm) ~ (mm)

2002-0014 R0O.1  0.14 30,000 100 10 | 0.01 | 0.01 /30,000 100 10 | 0.01 | 0.01 30,000 100 10 | 0.01 | 0.01

2003-0021 R0.15 ' 0.21 30,000 125 13 | 0.015 0.03 30,000 125 13 | 0.015 0.03 30,000 125 13 1 0015 0.03

2004-0028 R0.2  0.28 30,000 150 15 10.02 | 0.08 30,000/ 150 15 10.02 1 0.08 30,000/ 150 15 10.02 | 0.08

2005-0035 R0.25 0.35 30,000 175 18 1 0.025 0.11 /30,000 175 18 1 0.025 0.11 30,000 175 18 1 0.025 0.1

2006-0042| R0.3 | 0.42 30,000 200 20 | 003 ' 0.14 30,000 200 20 | 0.03 | 0.14 30,000 200 20 003 @ 0.14

2007-0049 R0.35 0.49 30,000 225 23 1 0.035 | 0.17 30,000 225 23 1 0.035 0.7 30,000 225 23 1 0.085 0.7

@3mm Shark
V Series

2008-0056/ R0.4 | 0.56 |30,000 250 25 10.04 | 0.19 30,000 250 25 1 0.04 019 [30,000 250 25 10.04 | 019

2009-0063 R0.45 0.63 30,000 275 28 0.045 022 30,000 275 28 0045 022 30,000 275 28 | 0.045 | 0.22

2010-0070| RO.5 | 0.7 30,000 300 30 005 | 025 20,000 400 200 0.35 | 0.075 30,000 300 30 005 025

2020-0140 R1 14 30,000 300 100 | 0.1 03 16500 420 210 025 01 24,000 240 100 @ 0.1 0.3

UDC-PCD
Series

sni

2030-0210 R1.5 = 21 27,500 275 140 0.125| 033 11,000 280 140 038 | 0.15 24,000 240 120 0.125 0.33 ‘ ‘;EHNQS
2040-0280| R2 28 24000 240 120 015 035 8250 300 150 05 02 24000 240 120 0.5 | 0.35 -
2050-0350 R2.5 35 22000 220 110 0.1475 037 6600 330 160 06 025 22000 220 110 ' 0.175 037
2060-0420 R3 42 20,000 200 100 0.2 04 5500 280 140 065 028 20,000 200 100 0.2 0.4 o e
These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. 3 "m,,g Neck
These are for reference only. Square
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials. For best result, fine parameter adjustments may be required, \
depending on the materials of Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity and spindle capability.
Radius
* Feed Rate2: Feed rate of approach and *connection moves. | 5
*Changing from one engagement point to the next. QJ B/ Long Neck
(G _LAJ 2| Radius
" .

‘ e

Note:

-This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

-Tool setting length should achieve the least possible overhang.

-Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

-Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level
possible.

-Use an inclined or helical approach (Recommended inclination angle: <5 degree).

-Decrease both spindle speed and feed rate proportionally.

-Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

‘When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant
nozzle on the milling part.

-Remove chips to prevent heat generation and ignition during milling process.

-Protective gear, such as safety glasses and face guards are required when milling.

-Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure
proper evacuation.

Taper Neck
Radius

—

Ball / Long
Shank Ball

Spiral
V Cutter

e

‘ Drill

‘ Technical Data




2 Flutes

UDC-PCD
Series

CBN
Series
Square
[
Q
c
S
Long Neck |@
Square
Radius
Long Neck 9:?
Radius =
c
w

Ball / Long
Shank Ball

Cemented Carbide Hexalobular milled with UDCB R0.5 x L0.7

One RO.5 ball end mill removed 91 mm? of material

Work size: 9 x Depth 2.2 mm

Spindle Speed 30,000 min"!

Feed Rate 300 mm/min

ap 0.05mm

e 0.3 mm (Bottom Surface 8e=0.05mm)
Coolant Oil Mist

Cycle Time 39min

Material Removal Amount 91.7mm® 2.35mm?min

Cemented Carbide Pyramid milled with UDCB R0.5 x L0.7

Clean cutter traces! Equal surfa

Work size: 6.6 mmxDepth 1.85mm

ce condition!

Spindle Speed 30,000 min’!
. _‘\ Feed Rate 300 mm/min
Taper 3 ap 0.05mm
2 e 0.25mm (Bottom Surface 8e=0.05 mm)
) Coolant Qil Mist
Barrel Cycle Time 24 min
Material Removal Amount 41.3mm® 1.72mm*min
Spiral
v Cutter UDCB Series UDCB Series
VM-40(90HRA) VF-20(92.5HRA)
Pyramid Milling Video Hexalobular Milling Video
Drill ‘ L] e -

Technical Data ‘

o

¥ i

UDC Ball End Mills for Cemented Carbide and Hard Brittle Materials

VF-20 (92.5HRA)

VM-40 (90HRA)



Alumina / Zirconia Hexalobular milled with UDCB R0.5 x L0.7

Alumina A2,03 Zirconia ZrO2

Size : 9 x Depth 2.2 mm

Versatile coating!

Tool UDCB 2010-0070 (R0.5 x 0.7)
Work Material Alumina A2,0; / Zirconia ZrO,
Spindle Speed 30,000 min*

Feed Rate 300 mm/min

ap 0.05 mm

Qe 0.05 mm

Coolant Air Blow (Nozzle)

Cycle Time 98 min

Material Removal Amount

88.4 mm® 0.9 mm®/min
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2 Flutes UDC High-speed Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

—

size R0.3~R1 - UDC

, ‘ rPatent pending || NEW
UDCLBH cemous "

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

Carbon | Alloy  Prehardened Hardened Steels Castlron | Auminum  Graphite ~ Copper | Plastics | Glass  Ttanium = Heat  Cemented  Hard Britle
—) Steels | Steels | Steels Alloys Pllza“:teigs Aloys R:?llgte;m Carbide Mg;lglﬁé)
e S50 SKLRM ek~ SOHRC ~SEHRC ~ GOHRC ~ BHAC, ~ TOHRC ! Meterls
J
UDC-PCD O * ®
Series *
-
—— * Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
CBN
=) | Features
| Long life Long Neck Ball End Mills for milling Cemented Carbide. s
s % High-level treatment to reduce cutting resistance and minimize damage on cutting edge. 5
—\5 Wear resistance improved drastically with optimized diamond coating. 5
S Best for roughing and semi-finishing. 5
Y =
Radius
) R °
e ‘\ Bta ' :
\o g % Inclined angle
e R
g T o |
ot | P L . Label Sample
J
— @“ upeay 2020-0140 AN %
S The shank taper angle shown is not an exact value and to avoid ST RSN, G
/ contact with the work piece, we recommend the user controls the #001 ¢ D1.989 R0.000/-0.002
Longheck | precise value of this angle. Shank taper angle should not make Di dBallR inted
Ball S contact with the work piece. iameter and Bal apcuracy.measu.rgments are pnnte on
= the label to support High Precision milling.
Taper Neck ‘
Ball
—
= Total 22 models Unit (mm)
Taper
S Model Radius of = Effective ~ Length ~ Neck  ShankTaper Overall =~ Shank  Suggested Effective Length by Inclined Angles
———— il BallNose Length =~ of Cut  Diameter  Angle Length  Diameter Retail Price
R 2, ] ®d, Bta L od ¥ 30 1° 1°30° > &
e UDCLBH 2006-0100 1 50 4 44740 103 105 108 1.10 1.17
UDCLBH 2006-0150 1.5 A 50 4 44740 154 158 163 167 1.78
Spiral RO.3 042 0575 16
V Cutter UDCLBH 2006-0200 2 50 4 44,740 206 2.12 2.18 224 2.39
' UDCLBH 2006-0300 3 50 4 144,740 3.09  3.18 | 3.28  3.38 361
Drill UDCLBH 2007-0100 RO.35 | 1 049 0675 16° 50 4 44,740/ 1.02 1.05 1.07 1.10 1.16
) - UDCLBH 2008-0200 2 50 4 44,740 205 211 217 223 237
Technical Jsta\\ UDCLBH 2008-0300 RO.4 3 056 0.775 16° 50 4 44,740/ 3.09 3.17 327 337 359
) ' UDCLBH 2008-0400 4 50 4 44,740 4.12 424 437 451 482




Unit (mm)
Model Radius of  Effective = Length =~ Neck  ShankTaper Overall =~ Shank | Suggested Effective Length by Inclined Angles
Number BallNose Length ~ of Cut Diameter  Angle Length  Diameter Retail Price : :
R 2, 2 @d, Bta L od ¥ 30 1° 1°30 22 3

UDCLBH 2010-0150 1.5 50 4 44,740 154 157 161 165 1.73
UDCLBH 2010-0200 2 50 4 144,740 205 2.10 2.16 222 235
UDCLBH 2010-0250 25 . 50 4 44,740 257 263 271 278 296
UDCLBH 2010-0300 RO.5 3 0.7 10975 18 50 4 144,740| 308 3.17| 3.26| 3.35 357
UDCLBH 2010-0400 4 50 4 44740 411 423 436 449 479
UDCLBH 2010-0500 5 50 4 44740 5.15 530 546 563 6.02
UDCLBH 2015-0200 2 50 4 44,740 2.08| 2.12 2.17 222 2.33
UDCLBH 2015-0400 RO.75 4 1.05 1455 16° 50 4 44740 4.14 425 437 450 478
UDCLBH 2015-0600 6 50 4 44740 621 6.38 657 6.78 7.23
UDCLBH 2020-0300 3 50 4 44,740 3.18| 3.25| 332 341 359
UDCLBH 2020-0400 4 50 4 44740 421 431 442 454 481
UDCLBH 2020-0600 R1 6 1.4 1915 16° 50 4 144740 6.27 644 6.62 6.82 726
UDCLBH 2020-0800 8 50 4 44,740 8.33] 857 883 9.10 971
UDCLBH 2020-1000 10 50 4 144,740 10.39 10.70/11.08 11.38 12.15

[UDC Milling Tips]
Tool life (= material removal volume) changes depending on the difference in Cemented Carbide material.
Recommend to select a material with good workability while considering the required performance (mold life).

Cemented TAS Densit3y Hardness  Flexural Strength Compressive Strength Co Amount*  Grain Size

Carbide Standard g/cm HRA MPa MPa % “m
O] VF-20 14.1 92.5~93 | 4,500~5,000 — 12 0.5
® VM-40 14.7 90 3,240 4,700 8.8 2~3
® VM-40 14.3 89 3,400 — 13.6 —
® VM-50 14.2 87.5 3,160 4,070 15.1 —
® — 13.1 83 2,660 2,800 289 —

*In-house measurement

UDCB R0.5 Comparison of material removal volume (® equals 100%)

100%
80%
60%
40%
20%

0%

Material Removal Volume [%]

® e o ® 6

% The ratio varies depending on the series, tool design, and sizes.
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2 Flutes UDC High-speed Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

Milling Conditions for UDCLBH

CEMENTED CARBIDE(287HRA) /

WORK MATERIAL D O ariiny CEMENTED CARBIDE(<87HRA) HARD BRITTLE MATERIALS
Radius of Effective Spindle = Feed | Feed Spindle = Feed | *Feed Spindle  Feed | *Feed

i Bl ogh| St i p| B | |t e P | o |G 2 2 o | o

2006-0100 130000 600 200 003 014 30000 450 150 047 003 30000 200 20 003 0.4

2006-0150 15 30,000 600 200 003 044 30000 300 100 044 0025 30,000 200 20 003 044
20060200 s, 30000 300 100 0022 011 30000 220 70 041 002 30000 150 15 002 0.1
S 20060300 3 3000 75 10 001 008 30000 75 10 008 001 30000 75 10 001 008
@ 20070100 RO.35 1 30,000 690 230 0035 017 30000 525 260 018 0035 30000 225 23 0035 017
___ I oo 2 30000 750 250 004 019 27000 480 240 019 004 30000 250 25 004 019
oon V] |oososoolmos | s |aoooo| ss0| 100 |00a7 | 017 |25500] %00 | 100 | 017 | 0oas |anono| 280 | 25 |00e7 | 07
20080400 4 26000 210 70 0035 016 24000 210 21 016 0035 30000 210 21 0035 0.6

S 20100150 15 30000 900 300 005 022 25000 650 325 02 005 30000 300 30 005 025
m% 2010-0200 2 30000 900 300 005 022 24000 580 200 02 005 30000 300 30 005 025
U ote020 25 30000 800 300 005 022 23500 520 260 02 005 30000 300 30 005 025
20100300 s 30000 600 200 005 022 23000 450 220 02 005 30000 300 30 005 025
S 20100400 4 30000 400 100 005 022 21000 320 160 02 005 30000 300 30 005 025
;ﬁgm% 2010-0500 5 27000 270 100 0045 02 20000 250 125 02 005 27000 270 30 0045 02
ToerNe | 2015-0200 2 30,000 1200 400 0075 027 19000 750 375 023 007 24000 400 45 0075 027

Radius

J

g 2015-0400 R0.75 4 30,000 900 250 ' 0.075 027 18,000 580 290 023 0.07 24,000 350 40 1 0.075 | 027

~ )

S 2015-0600 6 25000 500 100 '0.075 027 17,000 400 200 0.23 007 24000 320 = 36 0075 027
Long Neck | 2020-0300 3 30,000 1,500 500 | 0.1 03 16500 800 @ 400 025 0.1 18,000 600 = 200 | 0.1 0.3
Ball =3
’ 2020-0400 4 130,000 1,500 500 | 0.1 03 15750 750 @ 375 @ 0.25 0.1 18,000 500 160 | 0.1 0.3
Taper Neck
Bgﬁ( ) 2020-0600 R1 6 20,000 850 280 | 0.1 03 15000 620 @310 025 0.1 18,000 400 130 0.1 0.3
—
T_‘\ 2020-0800 8 13,000 400 130 | 0.1 03 14,000 520 260 @ 025 0.1 18,0000 350 = 120 | 0.1 0.3
T QL
o /8 2020-1000 10 10,0000 200 60 0.1 03 13,000 420 210 025 01 18000 300 100 0.1 0.3
J
Barrel
Spiral
V Cutter
J These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS ’* Feed Rate2: Feed rate of approach and *connection moves.
standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are Changing from one engagement point to the next
Drill for reference only. '
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle -
) Materials. I\ _w
Techrica m\‘ For best result, fine parameter adjustments may be required, depending on the 1
N ) materials of Cemented Carbide / Hard Brittle Materials; milling shape and strategy; de
machine rigidity and spindle capability.




Note:

-This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

-Tool setting length should achieve the least possible overhang.

-Avoid contact with the coated area of the shank.
This will prevent tip vibration and tool jamming in the collet / holder.

-Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level
possible.

-Use an inclined or helical approach (Recommended inclination angle: <5 degree).

-Decrease both spindle speed and feed rate proportionally.

-Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

‘When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant
nozzle on the milling part.

-Remove chips to prevent heat generation and ignition during milling process.

-Protective gear, such as safety glasses and face guards are required when milling.

-Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure
proper evacuation.

-The tool life may shorten due to a large difference between the commanded feed speed and the actual machining speed caused by factors as
machining model and machining machine.

-Decrease both feed rate and feed rate 2 proportionally.

-Tool damage may progress rapidly near the end of the tool life.
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2 Flutes UDC High-grade Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

—

Size R0.1~R3

<A

4 UDC

UDCLBF EEBM

Material Applications (% Highly Recommended @ Recommended O Suggested)

J Shank Dia
0/-0.005

{ Patented in Japan, US, China
Korea, Germany, Switzerland
and Liechtenstein

J

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite ~ Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
N Steels | Steels | Steels Alloys Filed | Aloys | Resistant  Carbide (Non-)
#3m Shank Plasti Al Metal
. S0 SISO MK SOHRG ~ SSHRC ~ GIHRC ~ GEHRC, ~ TOHRG = o Mt
UDC-PCD O * ®
Series *
-
— * Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
CBN ‘
) Long Neck Ball type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) £
YT, Materials. Upgraded version of UDCLB. g
—\5 New Diamond coating and flute design increase material removal amount. 5
S Chip pocket designed on tool tip improves the surface finishing quality. 5
Special cutting edge treatment helps to avoid the edge chipping & level gap. 3
—) Recommended to use on semi-roughing & finishing process.
Radius R _l
) w T s Bt: \
L o od b o Inclined angle
ong Neck |@ a 1 J ®
Radius g‘ st e f
o 21 Label Sample
aper Nec L
ot | o), UDCLBF 2004-0050 e @
E— The shank taper angle shown is not an exact value and to avoid = '“""' it ‘m’g% B "l"I"EMI”Il“
Bl Long | contact with the work piece, we recommend the user controls the #001 ¢ D0.389 RO 000/-0.004
Shark Bal precise value of this angle. Shank taper angle should not make
_ contact with the work piece. Diameter and Ball R accuracy measurements are printed on
N } the label to support High Precision milling.
ong Neck |go
Ball =3
Tape Nk ‘ Total 61 models Unit (mm)
Ball
J Radius of = Effective ~Length = Neck  ShankTaper Overall =~ Shank | Suggested Effective Length by Inclined Angl
— N'\ﬂ?ndlfér Ball Nose = Length of(?ut Diameter Anglep Length  Diameter Ret%?l Price ; ceveReng y,ncme noes
)\ R 1 2 od, Bta L od ¥ 30 1 1°30 2 3
Taper § UDCLBF 2002-0030 0.3 50 4 47500 0.30 031 032 032 0.34
—— UDCLBF 2002-0050 0.5 50 4 47500 051 052 054 055 059
RO.1 0.14 0.18  16°
— UDCLBF 2002-0075 0.75 50 4 47500 0.77 079 081 0.84 0.89
UDCLBF 2002-0100 1 50 4 47500 1.02 1.05 1.09 1.12 1.20
UDCLBF 2003-0050 0.5 50 4 47500 051 052 053 055 058
. UDCLBF 2003-0075 RO.15 0.75 021 028 16° 50 4 47500 076 078 081 083 088
: UDCLBF 2003-0100 1 50 4 47500 1.02 105 1.08 1.11 1.19
- UDCLBF 2004-0050 0.5 50 4 43,300 054 055 056 058 061
UDCLBF 2004-0100 1 50 4 43300 1.06 1 1.08 1.12 1.15 122
- . UDCLBF 2004-0150 RO.2 @ 1.5 028 036 16° 50 4 143300 157162 167 172 1.83
. Te»"‘“ﬂiﬁa_\ UDCLBF 2004-0200 2 50 4 43300 209 215 222 229 244
UDCLBF 2004-0250 2.5 50 4 43300 260 268 277 286 3.06




Unit (mm)

Model Radius of Effective = Length =~ Neck  ShankTaper Overall =~ Shank | Suggested Effective Length by Inclined Angles
NFlaEs BallNose Length ~ of Cut Diameter ~ Angle Length  Diameter Retail Price ; N o 5 5
R 2, 2 @d; Bta L od ¥ 30 1 1°30 2 3

UDCLBF 2006-0100 1 50 4 38900/ 1.05 108 1.11 1.13 1.20
UDCLBF 2006-0150 5 50 4 38900 157 161 166 1.70 1.8I]
UDCLBF 2006-0200 2 50 4 38900 208 2.14| 221 227 242
UDCLBF 2006-0300 RO.3 3 042 056 | 16° 50 4 138900 3.12 321 331 341 3.65
UDCLBF 2006-0400 4 50 4 38900 4.15| 427 441 455 487
UDCLBF 2006-0500 5 50 4 38900 5.18 5.34| 551 569 6.09
UDCLBF 2006-0600 6 50 4 38900 621 640 661 683 7.32
UDCLBF 2008-0200 2 50 4 38900/ 208 214 220 226 240
UDCLBF 2008-0300 3 50 4 38900 3.11 320 330 340 362
UDCLBF 2008-0400 4 . 50 4 38900| 4.14 427 440 454 485
UDCLBF 2008-0500 RO.4 5 0561076 16 50 4 38900 5.18 533 550 567 6.07
UDCLBF 2008-0600 6 50 4 38900 6.21 640 660 6.81 729
UDCLBF 2008-0800 8 50 4 38900/ 827 853 880 909 974
UDCLBF 2010-0150 1.5 50 4 38900 156 160 164 168 1.77
UDCLBF 2010-0200 2 50 4 38900/ 208 213 2.19 225 2.38
UDCLBF 2010-0250 2.5 50 4 38900 259 266 274 281 299
UDCLBF 2010-0300 3 . 50 4 38900/ 3.11 320 329 338 360
UDCLBF 2010-0400 RO.5 4 0.7 098 16 50 4 38900 4.14 426/ 439 452 483
UDCLBF 2010-0600 6 50 4 38900/ 6.20 6.39 659 6.80 727
UDCLBF 2010-0800 8 50 4 38900 827 852 879 908 972
UDCLBF 2010-1000 10 50 4 38900/10.33 10651099 11.35/12.17
UDCLBF 2015-0200 2 50 4 38900 2.11| 2,15 220 225 237
UDCLBF 2015-0400 4 50 4 38900 4.17 428 440 453 48]
UDCLBF 2015-0600 6 . 50 4 38900 6.23 641 6.60 681 7.26
UDCLBF 2015-0800 RO.75 8 105 1441 16 50 4 38900 829 854 880 908 971
UDCLBF 2015-1000 10 50 4 38900 10.36 10.67 11.00 11.36 12.16
UDCLBF 2015-1200 12 50 4 38,900/12.42 12.80/13.20 13.64/14.60
UDCLBF 2020-0300 3 50 4 38900| 3.20| 3.27| 3.35 343 3.62
UDCLBF 2020-0400 4 50 4 38900 423 434 445 457 484
UDCLBF 2020-0600 6 50 4 38900/ 6.30 647 665 6.85 7.29
UDCLBF 2020-0800 8 50 4 38900/ 836 860 885 913 974
UDCLBF 2020-1000 R1 10 14 19 16° 50 4 38900/104210.73/11.06 11.41/12.19
UDCLBF 2020-1200 12 ’ ’ 50 4 389001248 12.86/13.26 13.68/14.63
UDCLBF 2020-1400 14 50 4 38,900|/14.55 14.99/ 1546 15.96/17.08
UDCLBF 2020-1600 16 50 4 38900 16.61 17.12 17.66 18.24 19.53
UDCLBF 2020-1800 18 60 4 38,900|18.67/19.25|19.86 20.52 | Nontefererce
UDCLBF 2020-2000 20 60 4 38,900 20.74 21.38 22.06 22.79 MNontefeence
UDCLBF 2030-0600 6 60 6 42800 6.28 644 6.60 6.78 7.18
UDCLBF 2030-0800 8 60 6 42800 8.34 857 880 906 963
UDCLBF 2030-1000 R1.5 10 2.1 2.9 16° 60 6 42,800 1041 10.7011.01 11.34 12.08
UDCLBF 2030-1200 12 60 6 42,800 1247 1283 1321 13.61 1452
UDCLBF 2030-1400 14 60 6 42,800 1453 1496 1541 1589 16.97
UDCLBF 2040-0800 8 60 6 42,800 8.33 853 876 899 952
UDCLBF 2040-1000 R2 10 2.8 3.9 16° 60 6 42,800 10.39 1066 1096 11.27 11.97
UDCLBF 2040-1500 15 60 6 42,800 1555 1599 16.46 16.96 18.09
UDCLBF 2050-1000 R2.5 10 35 48 16° 60 6 42,800 1055 1082 11.10 1140 12.07
UDCLBF 2050-1500 15 60 6 42,800 1571 16.14 16.60 17.09 nNohteference
UDCLBF 2060-1000 10 60 6 42,800 i No No No No

UDCLBF 2060-1500 R3 15 42 57 o 60 6 42800 w No iterference | No nterf No No iterference
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2 Flutes UDC High-grade Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

Milling Conditions for UDCLBF

WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE(<87HRA)
AN A I - R

(mm) (mm) (min | (mm/min) = (mm/min) (mm) (mm) (min | (mm/min) = (mm/min) (mm) (mm)

2002-0030 03 | 30,000 100 10 0.01 0.01 30,000 100 10 0.01 0.01

20020050 o 05 | 30,000 30 10 0005 0008 30,000 30 10 0005  0.008

2002-0075 075 | 30,000 30 10 0.005 | 0.006 | 30,000 30 10 0005 = 0.006

2002-0100 1 30,000 25 10 0.005 | 0005 | 30,000 25 10 0005  0.005

S 2003-0050 05 | 30,000 100 10 0.01 003 | 30000 100 10 0.01 0.03
s Sk | 2003-0075  R0.15 075 | 380,000 80 10 0.01 002 | 30,000 80 10 0.01 0.02
Vs | 2003-0100 1 30,000 60 10 0.01 002 30,000 60 10 0.01 0.02
- 2004-0050 05 | 30,000 150 15 0.02 008 | 30000 150 15 0.02 0.08
- 2004-0100 1 30,000 100 10 0015 007 | 30,000 @ 100 10 0015 = 007
Series 2004-0150  R0.2 15 | 30,000 60 10 0.01 006 | 30,000 60 10 0.01 0.06
— 2004-0200 2 30,000 30 10 0008 | 005 | 30,000 30 10 0008 005
con ) 2004-0250 25 | 80,000 15 10 0006 | 003 | 30,000 15 10 0.006 | 0.3
Series ‘ 2006-0100 1 30,000 200 20 0.03 014 | 30,000 200 20 0.03 0.14
2006-0150 15 | 30,000 200 20 0.03 014 | 30,000 = 200 20 0.03 0.14

) 2006-0200 2 30,000 150 15 002 | 011 30,000 150 15 002 | 011
Sauare | 2006-0300  R0.3 3 30,000 75 10 0.01 008 30,000 75 10 0.01 0.08
—2 2006-0400 4 30,000 75 10 0.01 0.08 | 30,000 75 10 0.01 0.08
S 3 2006-0500 5 30,000 75 10 0.01 0.06 | 30,000 75 10 0.01 0.06
2006-0600 6 30,000 75 10 0.01 003 | 30,000 75 10 0.01 0.03

— 2008-0200 2 30,000 250 25 0.04 019 | 30,000 250 25 0.04 0.19
Radius 2008-0300 3 30,000 = 230 23 0037 017 | 30,000 @ 230 23 0037 017
: 2008:0400 o 4 30,000 210 21 0035 | 016 30000 210 21 0035 | 0.16

Long Neck |2 2008-0500 5 25000 170 20 0.03 012 | 25000 170 20 0.03 0.12
Pads | 2008-0600 6 20,000 130 20 0025 = 008 20,000 130 20 0025 | 0.08
——— 2008-0800 8 15000 100 20 0015 | 0.03 15000 100 20 0015 | 0.03
S ‘ 2010-0150 15 | 30000 300 30 0.05 025 30,000 300 150 035 0.075
) 2010-0200 2 30,000 300 30 0.05 025 | 30,000 300 150 035 0.075
—) 2010-0250 25 | 30,000 300 30 0.05 025 | 30,000 @ 300 150 035 0.075
S 20100300 o 3 30,000 300 30 0.05 025 | 25000 250 125 0.35 0.075
S 2010-0400 ’ 4 30,000 300 30 0.05 025 | 25000 250 125 0.2 0.1
Long Neck |co 2010-0600 6 25000 250 25 0.04 015 | 25000 250 125 0.1 0.1
B 2010-0800 8 20,000 200 25 0025 | 007 | 20000 200 100 0.03 0.08
et | 2010-1000 10 10,000 | 100 20 0018 | 003 | 20000 200 100 0.02 0.04
Ball ‘ 2015-0200 2 25000 250 45 0075 | 027 18000 180 90 052 0.12
— 2015-0400 4 25000 250 45 0075 | 027 18000 180 90 052 0.12
| 2015-0600 6 25000 250 45 0075 = 027 18,000 | 180 90 04 0.12
Taper S 20150800 07 8 20,000 160 30 0075 | 027 18000 180 90 0.2 0.2
——) 2015-1000 10 20,000 130 30 0.05 0.15 18,000 | 180 90 0075 025
Banef‘ 2015-1200 12 16,000 100 30 0.03 0.08 13500 135 70 0.05 0.16
2020-0300 3 20,000 200 60 0.1 03 12500 125 60 0.7 0.15

2020-0400 4 20,000 200 60 0.1 03 12500 | 125 60 0.7 0.15

Spiral 2020-0600 6 20,000 200 60 0.1 03 12500 125 60 0.7 0.15

v cuter 2020-0800 8 20,000 200 60 0.1 03 12500 | 125 60 0.4 0.2
20201000 10 20,000 200 60 0.1 03 12500 125 60 0.25 0.25

il 2020-1200 12 20,000 200 60 0.09 025 12500 | 125 60 0.1 0.3
S 2020-1400 14 20,000 200 60 0.07 0.15 12500 125 60 0.1 03
— 2020-1600 16 13,000 130 36 0.04 0.08 12500 125 60 0.1 03
T Dt 2020-1800 18 10,000 100 30 0025 | 0.05 10000 100 50 0.04 0.1
2020-2000 20 10,000 100 30 0.02 0035 | 10,000 100 50 0.02 0.07




2 Flutes

Milling Conditions for UDCLBF

WORK MATERIAL CEMENTED CARBIDE (=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE(<87HRA)

foo oo G wm e e e PH NS a | oa
(mm) (mm) (min™) | (mm/min) = (mm/min) = (mm) (mm) (min™) | (mm/min) = (mm/min)  (mm) (mm)
2030-0600 6 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-0800 8 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-1000 R1.5 10 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-1200 12 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-1400 14 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15

2040-0800 8 18,000 180 90 0.175 0.32 7,200 280 140 0.5 0.2

2040-1000 R2 10 18,000 180 90 0.175 0.32 7,200 280 140 0.5 0.2

2040-1500 15 18,000 180 90 0.175 0.32 7,200 280 140 05 0.2
2050-1000 R2.5 10 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
2050-1500 15 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
2060-1000 R3 10 15,000 150 75 0.3 0.3 5,500 280 140 0.65 0.28
2060-1500 15 15,000 150 75 0.3 0.3 5,500 280 140 0.65 0.28

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials.
These are for reference only.

Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials.

For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide /

Hard Brittle Materials; milling shape and strategy; machine rigidity and spindle capability.

% Feed Rate2: Feed rate of approach and *connection moves.

*Changing from one engagement point to the next. _)
< M
e —
Qe
Note:

-This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

-Tool setting length should achieve the least possible overhang.

-Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

-Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level
possible.

-Use an inclined or helical approach (Recommended inclination angle: <5 degree).

-Decrease both spindle speed and feed rate proportionally.

-Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

‘When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant
nozzle on the milling part.

Remove chips to prevent heat generation and ignition during milling process.

-Protective gear, such as safety glasses and face guards are required when milling.

-Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure
proper evacuation.

Ball / Long
Shank Ball
A

oo | Long Neck
2 | Ball

‘ Barrel

Spiral
V Cutter

-
e
‘ Drill

-

‘ Technical Data




2 Flutes UDC Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials
size R0.1~R3 " UDC

UDCLB ©O@ )

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite ~ Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
Steels |~ Steels | Steels Alloys Filed | Aloys | Resistant Carbide — (Non-
V Seres §§8 SKS/USSCM N SOHRC. ~B5HRC ~ GOHRC ~ GEHRC ~ TOHRC Pestis e M:{:H'aﬁ’s
UDC+PCD O * [
Series *q )
— *1 DCB/DCLB series are highly recommended for Glass Filled Plastic milling.
CBN ‘ *2 Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
Series
~ Total 37 models Unit (mm)
o Model Radius of Effective Length Neck Shank Taper Overall Shank Sug%est_ed
ware Number Ball Nose Length of Cut Diameter An%]le Length Diameter Retail Price
)2 R 25 2 d; Bfa L od ¥
S UDGis 20020080 0 S0 4 o860
Square B . ° 9
UDCLB 2002-0075 O o7s5 014 018 16 50 4 39.580
— UDCLB 2002-0100 1 50 4 39,580
F—_— UDCLB 2004-0050 0.5 50 4 36,080
) UDCLB 2004-0100 1 . 50 4 36,080
- UDCLB 2004-0150 02 15 028 038 16 50 4 36.080
org ek 1B UDCLB 2004-0200 2 50 4 36.080
% UDCLB 2006-0100 1 50 4 32410
Taner Neck | UDCLB 2006-0150 1.5 . 50 4 32410
o | UDCLB 2006-0200 = 03 2 042 056 16 50 4 32.410
——— UDCLB 2006-0300 3 50 4 32410
) UDCLB 2008-0200 2 50 4 32410
SﬁaLBH ‘ UDCLB 2008-0300 RO.4 3 0.56 0.76 16° 50 4 32,410
) UDCLB 2008-0400 4 50 4 32,410
LogNeck | oo UDCLB 2010-0200 2 50 4 32410
Ball ® UDCLB 2010-0250 2.5 50 4 32410
g UDCLB 2010-0300 RO.5 3 0.7 0.96 16° 50 4 32,410
Taper Neck | UDCLB 2010'0400 4 50 4 32.41 O
Bl | UDCLB 2010-0500 5) 50 4 32410
— UDCLB 2020-0300 3 50 4 32410
)\ UDCLB 2020-0400 4 50 4 32410
Taper (3 UDCLB 2020-0600 R1 6 1.4 1.9 16 50 4 32410
7 UDCLB 2020-0800 8 50 4 32410
\ UDCLB 2020-1000 10 50 4 32410
Barrel UDCLB 2030'0600 6 60 6 35,580
UDCLB 2030-0800 8 60 6 35,5680
UDCLB 2030-1000 R1.5 10 2.1 2.9 16° 60 6 35,580
Spiral UDCLB 2030-1200 12 60 6 35,580
coe UDCLB 2030-1400 14 60 6 35,580
UDCLB 2040-0800 8 60 6 35,680
ol UDCLB 2040-1000 R2 10 2.8 3.9 16° 60 6 35,580
, UDCLB 2040-1500 15 60 6 35,580
- UDCLB 2050-1000 10 . 60 6 35,580
—— UDCLB2050-1500  "2° 15 85 48 16 60 6 35.580
- — UDCLB 2060-1000 R3 10 40 57 o 60 6 35,580
UDCLB 2060-1500 15 ’ ’ 60 6 35,580




2 Flutes

Long Neck Ball type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials.

Developed to give improved hardness and durability, new Diamond coating also has outstanding adhesion to the cutting tool.
By combining the new coating with optimum cutting geometries, the tool “deep cuts” the work piece.

Leaves a burr and pit free surface finish on semi-roughing & finishing process.

Actual effective length

Inclined angle )
Label Sample The shank taper angle shown is not an exact value and to avoid L ‘
contact with the work piece, we recommend the user controls the ——
@“ {ﬂc&f 120-0. 400“”"#&;&"1";'1 E(r)?]?;scet v\cﬁlr??hgfng:li ;ir;%f. Shank taper angle should not make uc oo
e 8b1°985 Re0. 001/-0,002 ' -
—
#001 ¢D1.985 R+0 001/-0.002 T —
Diameter and Ball R accuracy measurements are printed on gi’:‘es
the label to support High Precision milling. L
Unit (mm)
Radius of Effective Effective Length by Inclined Angles ;
N’\ill(r)ndbeelr Ball ’F;lose Legg‘th 30 1 130 . = ol Square
UDCLB 2002-0030 0.3 0.30 0.31 0.32 0.32 0.34 B
UDCLB 2002-0050 RO.1 0.5 0.51 0.52 0.54 0.55 0.59 Soua .
UDCLB 2002-0075 ’ 0.75 0.77 0.79 0.81 0.84 0.89
UDCLB 2002-0100 1 1.02 1.05 1.09 1.12 1.20
UDCLB 2004-0050 0.5 0.54 0.55 0.56 0.58 0.61
UDCLB 2004-0100 RO.2 1 1.06 1.08 1.12 1.15 1.22 L
UDCLB 2004-0150 ’ 1.5 1.57 1.62 1.67 1.72 1.83 o[
UDCLB 2004-0200 2 2.09 2.15 2.22 2.29 2.44 g | el
UDCLB 2006-0100 1 1.05 1.08 1.11 1.13 1.20 AN
UDCLB 2006-0150 RO.3 1.5 1.57 1.61 1.66 1.70 1.81
UDCLB 2006-0200 ’ 2 2.08 2.14 221 2.27 2.42
UDCLB 2006-0300 3 3.12 3.21 3.31 341 3.65
UDCLB 2008-0200 2 2.08 2.14 2.20 2.26 2.40
UDCLB 2008-0300 RO.4 3 3.11 3.20 3.30 3.40 3.62
UDCLB 2008-0400 4 4.14 4.27 4.40 4.54 4.85
UDCLB 2010-0200 2 2.08 2.13 2.19 2.25 2.38
UDCLB 2010-0250 2.5 2.59 2.66 2.74 2.81 2.99
UDCLB 2010-0300 RO.5 3 3.11 3.20 3.29 3.38 3.60
UDCLB 2010-0400 4 4.14 4.26 4.39 4.52 4.83
UDCLB 2010-0500 5 5.17 5.32 5.49 5.66 6.05
UDCLB 2020-0300 3 3.20 327 3.35 3.43 3.62 —
UDCLB 2020-0400 4 4.23 4.34 4.45 4.57 4.84 Y
UDCLB 2020-0600 R1 6 6.30 6.47 6.65 6.85 7.29 S | Taper
UDCLB 2020-0800 8 8.36 8.60 8.85 9.13 9.74 2 -
UDCLB 2020-1000 10 10.42 10.73 11.06 11.41 12.19 ——
UDCLB 2030-0600 6 6.28 6.44 6.60 6.78 7.18 Barrel
UDCLB 2030-0800 8 8.34 8.57 8.80 9.06 9.63
UDCLB 2030-1000 R1.5 10 1041 10.70 11.01 11.34 12.08 p
UDCLB 2030-1200 12 12.47 12.83 1321 1361 1452 ‘ Spiral
UDCLB 2030-1400 14 1453 14.96 15641 15.89 16.97 |V Outter
UDCLB 2040-0800 8 8.33 8.53 8.76 8.99 9.62
UDCLB 2040-1000 R2 10 10.39 10.66 10.96 11.27 11.97 ‘ -
UDCLB 2040-1500 15 15.55 15.99 16.46 16.96 18.09 ‘
UDCLB 2050-1000 R2.5 10 10.55 10.82 11.10 11.40 12.07 )
UDCLB 2050-1500 ’ 15 15.71 16.14 16.60 17.09 No Interference ‘ il D
UDCLB 2060-1000 R3 10 No Interference No Interference No Interference No Interference No Interference o
UDCLB 2060-1500 1 5 No Interference No Interference No Interference No Interference No Interference




2 Flutes UDC Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

WORK MATERIAL CEMENTED CARBIDE(=87HRA) CEMENTED CARBIDE(<87HRA) HARD BRITTLE MATERIALS
Radius of Effective Spindle | Feed = Feed Spindle | Feed | Feed Spindle | Feed | 3Feed
N’\ﬂ?ndtir BallNose| Length S%geed Rate | Rate? P & S%ggd Rate | Rate2 8 Bk S%ged Rate | Rate2 3 8
(mm) | (mm)  (min") | (mmmin) (mm/min)| (mm) = (mm) | (min") (mm/min) (mmmin) (mm) | (mm) | (min™) (mm/min) (mm/min) (mm) = (mm)
2002-0030 0.3 130,000 100 10 1 0.01 | 0.01 30,000 100 10 1 0.01 | 0.01 30,000 100 10 1 0.01 | 0.01
2002-0050 RO.1 0.5 130,000 30 10 | 0.005 | 0.008 30,000 30 10 | 0.005 | 0.008 30,000 30 10 | 0.005  0.008
2002-0075 0.75 130,000 30 10 | 0.005 | 0.006 | 30,000 30 10 | 0.005 | 0.006 30,000 30 10 | 0.005 | 0.006
2002-0100 1 30,000 25 10 | 0.005 | 0.005 30,000 25 10 | 0.005 | 0.005 30,000 25 10 | 0.005  0.005
2004-0050 0.5 130,000 150 15 1 0.02 | 0.08 30,000 150 15 1 0.02 | 0.08 30,000 150 15 1 0.02 | 0.08
2004-0100 RO.2 1 30,000 100 10 1 0.015 0.07 30,000 100 10 1 0.015 0.07 30,000 100 10 | 0.015 0.07
2004-0150 " 1.5 130,000 60 10 1 0.01 | 0.06 30,000 60 10 | 0.01 | 0.06 30,000 60 10 1 0.01  0.06
2004-0200 2 30,000 30 10 | 0.008  0.05 | 30,000 30 10 | 0.008 0.05 30,000 30 10 | 0.008 0.05
2006-0100 1 30,000 200 20 [ 0.03 | 0.14 30,000 200 20 | 0.03 0.14 130,000 200 20 1 0.03 0.14
2006-0150 R0.3 1.5 30,000 200 20 | 003  0.14 30,000 200 20 | 0.03 0.14 30,000 200 20 003 0.14
UDC-PCD 2006-0200 2 130,000 150 15 1 0.022 0.1 30,000 150 15 1 0.022 0.1 130,000 150 15 1 0.022 0.1
— 2006-0300 3 30,000 75 10 | 0.01 1 0.08 30,000 75 10 | 001 1 0.08 30,000 75 10 1 0.01 0.08
2008-0200 2 130,000 250 25 [ 004 019 30,000 250 25 | 0.04 019 30,000 250 25 004 0.19
2008-0300 R0.4 | 3 30,000 230 23 1 0.037 0.17 30,000 230 23 | 0.037 0.17 30,000 230 23 | 0.037 0.17
2008-0400 4 130,000 210 21 [0.035 0.16 30,000 210 21 1 0.035 0.16 130,000 210 21 1 0.035 0.16
2010-0200 2 30,000 300 30 005 025 20,000 400 200 0.35 | 0.075 30,000 300 30 005 025
2010-0250 2.5 130,000 300 30 (005 025 20,000 400 200 @ 0.35 | 0.075 30,000 300 30 005 025
2010-0300/ RO.5 = 3 30,000 300 30 005 025 20,000 400 200 0.35 | 0.075 30,000 300 30 005 025
2010-0400 4 130,000 300 30 (005 025 20,000 400 200 03 | 0.7 30,000 300 30 005 025
2010-0500 5 30,000 300 30 005 025 20,000 400 200 03 | 0.7 30,000 300 30 005 025
2020-0300 3 30,000 300 100 | 0.1 03 16500 420 = 210 | 025 ' 0.1 24,000 240 | 100 0.1 0.3
2020-0400 4 30,000 300 100 @ 0.1 03 16500 420 210 025 01 24000 240 100 | 0.1 03
2020-0600 R1 6 30,000 300 100 | 0.1 03 16500 420 = 210 | 025 | 0.1 24,000 240 | 100 0.1 0.3
2020-0800 8 30,000 300 100 0.1 03 16500/ 420 @ 210 025 |01 24,000 240 100 | 0.1 0.3
2020-1000 10 130,000 300 | 100 | 0.1 03 16500/ 420 @ 210 025 |01 24,000 240 & 100 |O.1 0.3
2030-0600 6 27500 275 140 0.125 0.33 11,000 280 @ 140 038 0.15 24,000 240 120 0.125  0.33
2030-0800 8 27500 275 140 0.125 | 0.33 11,000 280 @ 140 1038 0.15 (24,000 240 @ 120 0.125 | 0.33
2030-1000 R1.5 |10 27,500 275 140 | 0.125 0.33 11,000 280 | 140 03 015 24,000 240 120 0.125 0.33
2030-1200 12 127500 220 | 110 0.125 033 11,000 280 ' 140 03 | 0.15 24,000 200 100  0.125  0.33
2030-1400 14 27500 220 @ 110 0.125 0.33 11,000 280 @140 03 0.5 24,000 200 100 0.125 0.33
2040-0800 8 124000 240 120 015 035 8250 300 @ 150 |05 0.2 24000 240 @ 120 0.5 |0.35
2040-1000 R2 |10 24000 240 120 (015 035 8250 300 | 150 05 02 24,000 240 120 0.15  0.35
2040-1500 15 124000 240 | 120 015 035 | 8250 300 @ 150 05 02 24000 240 120 0.15 | 0.35
2050-1000 R2.5 10 22,000 220 @110 0.175 037 @ 6600 330 160 0.6 025 22,000 220 110 0.175 0.37
2050-1500 "™ |15 122,000 220 @ 110 | 0.175 037 6600 330 | 160 0.6 025 22,000 220 110  0.175  0.37
2060-1000 R3 10 20,000 200 @ 100 02 04 5500 280 140 1065 | 0.28 20,000 200 @ 100 02 0.4
'é‘;“g Neck | o 2060-1500 15 /20,0000 200 | 100 (02 |04 5500 280 | 140 ' 0.65 | 0.28 20,000 200 = 100 02 |04
These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented
Carbide, and Alumina for Hard Brittle Materials. These are for reference only. -
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials. For best W] w
result, fine parameter adjustments may be required, depending on the materials of -1
Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity and spindle ‘ e
capability.

# Feed Rate2: Feed rate of approach and *connection moves.
*Changing from one engagement point to the next.
Note:
-This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.
- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.
-Tool setting length should achieve the least possible overhang.
-Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.
+Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.
-Use an inclined or helical approach (Recommended inclination angle: <5 degree).
-Decrease both spindle speed and feed rate proportionally.
- Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.
-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.
-When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
-Remove chips to prevent heat generation and ignition during milling process.
-Protective gear, such as safety glasses and face guards are required when milling.
-Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.



Cemented Carbide Hexalobular milled with UDCLB R0.5 x EL2

Depth 3.5 mm

Cemented Carbide Hexalobular milled with UDCLB R0.5

Size:
¢9 x Depth 6 mm

o\

Depth 6 mm

UDCLB 2010-0200

VF-20 (92.5HRA)

Tool UDCLB 2010-0200 (R0.5 x 2 mm)
Spindle Speed n=30,000 min"

Feed Rate Vf=300 mm/min

ap 0.05 mm

ae 0.30 mm (Bottom Surface 0.05 mm)
Coolant Air Blow

Cycle Time 64.5 min

Material Removal Amount ;%tfemnr}g]/inin

UDCLB
Hexalobular
Milling Video

VF-20 (92.5HRA)

UDCLB 2010-0200 (R0.5 x 2 mm)

Tool UDCLB 20100500 (R0.5 x 5 mm)
Spindle Speed n=30,000 min"*
Feed Rate Vf=300 mm/min

1. R0.5 x 2 Roughing (~Depth 3.5 mm)

2. R85 Roughing (~Depth 6 mm)

i . R0.5 x 5 Roughing (~Depth 6 mm

Milling Amount &p=0.05 mm e =0.25 mm

3. R0.5 x 5 Finishing

ap=0.03 mm &g. =0.005 mm

Coolant Air Blow
Cycle Time 156 min
Material Removal Amount 274.4 mmé

Tool #1 milled depth 3.5 mm.

UDCLB 2010-0500

Tool #2 milled 131.9 mm? i 76.5 minutes.




Size R0.1~R1

UPDLB &@ 5

Material Applications (% Highly Recommended @ Recommended O Suggested)

Carbon | Alloy  Prehardened

Hardened Steels Castlron Aluminum  Graphite = Copper = Plastics = Glass | Titanium | Heat  Cemented Hard Britle
Steels | Steels Steels

Alloys Filed | Aloys @ Resistant =Carbide = (Non-
Plastics Alloys Metallic)
gggg SKS/USSCM Hé,\KA ~50HRC | ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC g Materials

UDC-PCD * ®
Series

Long Neck Ball type End Mills for finishing of Cemented Carbide and Hard Brittle Materials.

Provides excellent machined surface quality due to the sharp cutting edge and optimized edge treatment.
Maintains excellent dimensional accuracy for a long time due to the high contour accuracy of the cutting
edge and the excellent wear resistance of diamonds.

Label Sample % 5
Bta
o g 0020 o ® T e
an TR R_1 ; +
#001 ¢D1 002 R0.504/0.502 [ L
Diameter and Ball R accuracy measurements are printed ‘
on the label to support high precision milling.
Be sure to confirm the interference between the inclined work piece
'é‘;?f Al g and the shank part by actual measurement.
Total 5 models Unit (mm)
Model Radius of = Effective = Length Neck Shank Taper Overall Shank Suggested
NUiloss Ball Nose = Length of Cut = Diameter Angle Length  Diameter Retail Price
R 2, 2 od; Bta L od ¥
UPDLB 1002-004 RO.1 04 0.1 0.18 16° 40 4 Open price
UPDLB 1004-008 RO.2 0.8 0.2 0.38 16° 40 4 Open price
UPDLB 1006-010 RO.3 1 03 0.58 16° 40 4 Open price
UPDLB 1010-020 RO.5 2 0.5 @:95 16° 40 4 Open price
UPDLB 1020-030 R1 3 1 1.95 16° 40 4 Open price




For finishing of bottom surface

WORK MATERIAL
Model Radius of

Ball Nose
Number )

1002-004  Ro.1
1004-008  RO0.2

1006-010  R0.3

1010-020  R0.5

1020-030  R1
Note:

CEMENTED CARBIDE
Effective = Spindle | Feed a
Length = Speed = Rate 7
(mm) | (min" | (mm/min) | (mm)
04 40,000 100 0.001
0.8 40,000 150 0.001
1 40,000 200 0.001
2 40,000 400 0.001
3 40,000 = 600 0.001

-Use a machine with high accuracy for stable cutting.

by sparks igniting during machinig or tool breakage.
-Shorten overhang as much as possible.
-Adjust cutting conditions as necessary as machine spec and other conditions may vary.
-These cutting parameters show reference value. Adjust the cutting conditions to the desired machined surface finish.

ae
(mm)
0.001
0.001
0.001
0.003
0.005

For Profile milling

WORK MATERIAL
Radius of | Effective
1002-004  RO.1 0.4
1004-008  R0.2 0.8
1006-010  R0.3 1
1010-020  R0.5 2
1020-030 | R1 3

i
cs_f

UPDLB Milling Example for Finishing UDCBF / UPDLB R0.5
Cemented Carbide VF-20 (92.5HRA)

Milling
Process

Roughing

Semi-finishing

Finishing

Tool

UDCBF 2010-0070
(R0.5xL0.7)

UPDLB 1010-020
(R0.5 x EL2)

Spindle Speed
(min'P)

30,000
30,000

40,000

Milling Area : 10.2 X 10.2 X Depth 1.4 mm
Work Size : 20 X 20 X 10 mm

After Finishing

Feed Rate ap QAe
(mm/min) (mm) (mm)
300 0.05 0.25
0.001
300 (Cusp Height) 0.06321
400 0.0035 0.00495

Spindle
Speed
(min™)
40,000
40,000
40,000
40,000
40,000

2]

-Non-water soluble coolant recommended. Supply as a mist or external coolant. Take fire prevention precautions to avoid fire hazards caused

Allowance
(mm)

0.005

0.005

CEMENTED CARBIDE

e | @ @

(mm/min) | (mm) (mm)
100 0.001 | 0.001
150 0.002 = 0.001
200 0.003 | 0.001
400 0.005 @ 0.003
600 0.01 0.005

Coolant

Air Blow

Oil Mist

Cycle Time

30 min

12 min

1h 30 min

UDC-PCD
Series

oo | Long Neck
2 | Ball



2 Flutes UDC High-grade Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

—_————

Size 90.25~¢2 <+~ UDC

UDCLRSF coas

Material Applications (% Highly Recommended @ Recommended O Suggested)

Shank Dia
0/-0.005

{Patented in Japan, US, China, Additional 6 models
Korea, Germany, Switzerland,
and Liechtenstein

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite  Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
: Steels  Steels  Steels Aloys Filed | Aloys | Resistant Carbide — (Non-
o SC SKLSO MK SOHRG ~ SSHRC ~ GIHRC ~ GEHRC, ~ TOHRG pestis o Mt
UDC-PCD * ®
Series *
: * Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
Seres
Square .
Long Neck %
Square
R Total 58 models Unit (mm)
o ) Model Outside ~ Corner  Effective  Length ~ Neck  ShankTaper Overall ~ Shank  Suggested
@E s Diameter =~ Radius ~ Length = of Cut @ Diameter  Angle Length  Diameter ' Retail Price
Redus |2 oD CR : 2 od, Bta L od ¥
“?1 3% | UDCLRSF 20025-003X5 0.5 50 4 54,600
e \ % UDCLRSF 20025-003X8 ROO3 g 0125 | 023 . 50 4 54600
% | UDCLRSF 20025-005X5 ’ RO.05 0.5 ’ ' 50 4 54,600
oot/ o % | UDCLRSF 20025-005X8 ’ 0.8 50 4 54,600
Sterk Ball ‘ UDCLRSF 2003-003006 RO.O3 0.6 50 4 54,600
\ % | UDCLRSF 2003-003009 ) 0.9 . 50 4 54,600
|8 UDCLRSF 2003-005006 O roos 08 015 | 028 | 18 50 4 54,600
. % | UDCLRSF 2003-005009 ’ 0.9 50 4 54,600
M ek ‘ UDCLRSF 2005-003005 0.5 50 4 52,000
UDCLRSF 2005-003010 RO.03 1 50 4 52,000
— ) UDCLRSF 2005-003015 1.5 . 50 4 52,000
Taper § UDCLRSF 2005-005005 05 0.5 025 046 16 50 4 52,000
—— UDCLRSF 2005-005010 RO.05 1 50 4 52,000
. UDCLRSF 2005-005015 1.5 50 4 52,000
UDCLRSF 2008-003008 0.8 50 4 46,700
UDCLRSF 2008-003016 R0O.03 1.6 50 4 46,700
. UDCLRSF 2008-003024 2.4 50 4 46,700
g UDCLRSF 2008-005008 0.8 50 4 46,700
. UDCLRSF 2008-005016 = 0.8 RO.05 1.6 0.4 0.76 16° 50 4 46,700
UDCLRSF 2008-005024 2.4 50 4 46,700
- — UDCLRSF 2008-010008 0.8 50 4 46,700
Technical 35‘8_\ UDCLRSF 2008-010016 RO.1 1.6 50 4 46,700
i o UDCLRSF 2008-010024 2.4 50 4 46,700

*Additional model




Long Neck Radius End Mills for milling Cemented Carbide & Hard Brittle (Non-Metallic) Materials.

Upgraded version of UDCLRS.

Improved Diamond coating and optimum cutting geometries will "deep cuts" the material with offering long tool life.
Special cutting edge treatment helps to avoid the edge chipping & level gap on the work piece.

Recommended to use on semi-roughing & finishing process.

Actual effective length

— A
g ﬁ\ & ‘ % Bta H» . Inclined angle
° 077* ————————————— s
LT i
01 L ! ‘
The shank taper angle shown is not an exact value and to avoid P
Label Sample contact witlh thef \{\;}Qrkpiecle, VSVE reﬁotmmend tr|19 ur?erkcjontrols tEe e
<. YRLRSE02-010020 o & S i T
¢ AR Series
#001 ¢ D1.990 R+0.001/-0.001 e
Diameter and Corner R accuracy measurements are printed Square
on the label to support High Precision milling. @
% ’Lfn‘g e
Square
Unit (mm)
Radius
Outside = Corner = Effective i i ;
Np\ﬂ(r;?;; r Diametsr | Radivs | Length Effective Length by Inclined Angles . ng?
oD CR 2 30' 1 1 30' 2 3 2 Radis
UDCLRSF 20025-003X5 RO.03 0.5 0.51 0.53 0.54 0.56 0.60 ¢ -
UDCLRSF 20025-003X8 | ' 08 0.82 0.84 0.87 0.90 0.97 ol
UDCLRSF 20025-005X5 ’ RO.05 0.5 0.51 0.52 0.54 0.56 0.60
UDCLRSF 20025-005X8 ’ 0.8 0.82 0.84 0.87 0.90 0.96
UDCLRSF 2003-003006 RO.03 0.6 061 0.63 0.65 0.67 0.72
UDCLRSF 2003-003009 0.3 ' 0.9 0.92 0.95 0.98 1.02 1.09
UDCLRSF 2003-005006 ’ RO.O5 0.6 0.61 0.63 0.65 0.67 0.72
UDCLRSF 2003-005009 ) 0.9 0.92 0.95 0.98 1.01 1.09 .
UDCLRSF 2005-003005 0.5 0.55 0.56 0.58 0.60 0.64 ‘ e
UDCLRSF 2005-003010 R0O.03 1 1.06 1.10 1.13 1.17 1.25 \
UDCLRSF 2005-003015 05 1.5 1.68 1.63 1.68 1.74 1.87 o
UDCLRSF 2005-005005 ’ 0.5 0.55 0.56 0.58 0.60 0.64 S | Taper
UDCLRSF 2005-005010 RO.05 1 1.06 1.09 1.13 1.17 1.25 .
UDCLRSF 2005-005015 1.5 1.58 1.63 1.68 1.74 1.86 .
UDCLRSF 2008-003008 0.8 0.86 0.88 0.91 0.94 1.01
UDCLRSF 2008-003016 RO.03 1.6 1.68 1.73 1.79 1.85 1.99 —
UDCLRSF 2008-003024 24 251 259 267 276 297 \ SR,
UDCLRSF 2008-005008 0.8 0.85 0.88 0.91 0.94 1.01 e
UDCLRSF 2008-005016 = 0.8 RO.05 1.6 1.68 1.73 1.79 1.85 1.98 -
UDCLRSF 2008-005024 2.4 2.50 2.58 2.67 2.76 2.96 \
UDCLRSF 2008-010008 0.8 0.85 0.88 0.90 0.93 0.99 o
UDCLRSF 2008-010016 RO.1 1.6 1.68 1.73 1.78 1.84 1.97 \‘ Technical Data
UDCLRSF 2008-010024 24 2.50 2.58 2.66 2.75 2.95 o

Next Page =



2 Flutes UDC High-grade Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

Unit (mm)
Model Outside ~ Comner  Effective Length ~ Neck  ShankTaper Overall ~ Shank  Suggested
NreEr Diameter = Radius ~ Length = of Cut | Diameter ~ Angle Length | Diameter Retail Price

@D CR 2, 2 @d; Bta L @d ¥
UDCLRSF 2010-003010 1 50 4 46,700
UDCLRSF 2010-003020 RO.03 2 50 4 46,700
UDCLRSF 2010-003040 4 50 4 46,700
UDCLRSF 2010-003060 6 50 4 46,700
UDCLRSF 2010-005010 1 50 4 46,700
igs!‘fw UDCLRSF 2010-005020 1 RO.05 2 05 0.96 16 50 4 46,700
) UDCLRSF 2010-005040 4 50 4 46,700
——— UDCLRSF 2010-005060 6 50 4 46,700
S UDCLRSF 2010-010010 1 50 4 46,700
— UDCLRSF 2010-010020 RO.T 2 50 4 46,700
CBN ‘ UDCLRSF 2010-010040 4 50 4 46,700
e UDCLRSF 2010-010060 6 50 4 48,700
— UDCLRSF 2015-003015 RO.03 1.5 50 4 46,700
Square | UDCLRSF 2015-003030 3 50 4 46,700
i ﬁ% UDCLRSF 2015-005015 RO.05 1.5 50 4 46,700
Suere UDCLRSF 2015-005030 15 3 0.75 144 16 50 4 46,700
UDCLRSF 2015-010015 1.5 50 4 46,700
. UDCLRSF 2015-010030 0.1 3 50 4 46,700
UDCLRSF 2015-010040 4 50 4 46,700
UDCLRSF 2015-010060 6 50 4 46,700
UDCLRSF 2020-003020 2 50 4 46,700
UDCLRSF 2020-003040 4 50 4 46,700
UDCLRSF 2020-003060 RO.03 6 50 4 46,700
UDCLRSF 2020-003080 8 50 4 46,700
UDCLRSF 2020-003100 10 50 4 46,700
UDCLRSF 2020-005020 2 50 4 46,700
UDCLRSF 2020-005040 4 50 4 46,700
UDCLRSF 2020-005060 2 RO.05 6 1 1.9 16° 50 4 46,700
, UDCLRSF 2020-005080 8 50 4 46,700
— UDCLRSF 2020-005100 10 50 4 46,700
Taper g UDCLRSF 2020-010020 2 50 4 46,700
— '2/ UDCLRSF 2020-010040 4 50 4 46,700
. UDCLRSF 2020-010060 RO.1 6 50 4 48,700
UDCLRSF 2020-010080 8 50 4 46,700
- UDCLRSF 2020-010100 10 50 4 46,700

V Cutter

Drill




Unit (mm)

Nhﬂz:jti r I?i:rtrfggr gggl‘jsr Elffeicg%e Effective Length by Inclined Angles
@D CR 2, 30' 1 1° 30' 2 3

UDCLRSF 2010003010 1 1.06 1.10 1.13 117 1.25
UDCLRSF 2010-003020 r003 2 2.09 2.16 223 2.31 248
UDCLRSF 2010-003040 4 416 4.29 4.43 459 4.93
UDCLRSF 2010-003060 6 6.22 6.42 6.63 6.86 7.37
UDCLRSF 2010-005010 1 1.06 1.09 1.13 1.17 125
UDCLRSF 2010-005020 roos 2 2.09 2.16 2.23 2.31 247 st
UDCLRSF 2010-005040 4 415 4.29 4.43 458 4.92 B
UDCLRSF 2010-005060 6 6.22 6.42 6.63 6.86 7.37 ——
UDCLRSF 2010-010010 1 1.06 1.09 112 1.16 1.24 P
UDCLRSF 2010010020 RO 2 2.09 216 222 2.30 246 —
UDCLRSF 2010-010040 4 4.15 4.28 4.43 458 4.91 (cen
UDCLRSF 2010-010060 6 6.22 6.41 6.63 6.85 7.36 ki
UDCLRSF 2015-003015 R0.03 15 161 1.66 1.72 1.78 191 ——
UDCLRSF 2015-003030 3 3.16 3.26 3.37 3.49 3.74 | Sauare
UDCLRSF 2015-005015 RO.05 15 161 166 1.72 1.78 1.90 § LJ:
UDCLRSF 2015-005030 3 3.16 3.26 3.37 3.48 3.74 St
UDCLRSF 2015-010015 15 161 1.66 1.71 177 1.89
UDCLRSF 2015-010030 RO 3 3.16 3.26 3.36 3.48 3.73 s
UDCLRSF 2015-010040 4 4.19 4.32 4.46 4.62 4.95 .
UDCLRSF 2015-010060 6 6.25 6.45 6.66 6.89 7.40 3 ung s
UDCLRSF 2020-003020 2 2.20 227 2.35 243 261 3\
UDCLRSF 2020-003040 4 426 4.40 455 4.70 5.05 QZ?LN ‘
UDCLRSF 2020-003060 RO.O3 6 6.33 6.53 6.75 6.98 750
UDCLRSF 2020-003080 8 8.39 8.66 8.95 9.26 9.95
UDCLRSF 2020-003100 10 1045 1079 1115 1154 1240
UDCLRSF 2020-005020 2 2.20 227 2.34 242 260
UDCLRSF 2020-005040 4 4.26 4.40 455 4.70 5.05
UDCLRSF 2020-005060 2 RO.O5 6 6.33 6.53 6.75 6.98 750
UDCLRSF 2020-005080 8 8.39 8.66 8.95 9.26 9.94 ‘ﬁw
UDCLRSF 2020-005100 10 1045 1079 1115 1153 1239 -
UDCLRSF 2020010020 2 2.20 227 234 242 2.59 5 raper
UDCLRSF 2020-010040 4 4.26 4.40 454 4.69 5.04 S
UDCLRSF 2020010060 RO.1 6 6.32 6.53 6.74 6.97 7.49 o
UDCLRSF 2020-010080 8 8.39 8.66 8.94 9.25 9.93
UDCLRSF 2020-010100 10 1045 1079  11.14 1153 1238

Spiral
V Cutter

Drill




2 Flutes UDC High-grade Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

Milling Conditions for UDCLRSF

WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS
ol Spindle Z-Level Milling Flat Milling Side Milling Slotting
Number | P89 | Feed Rate FeedRde2 @b 8 FeedRate @ 8 FeedRate & 8 FeedRate @

(min™ | (mm/min)  (mm/min) ~ (mm) (mm) | (mm/min)  (mm) (mm) | (mm/min)  (mm) (mm) | (mm/min)  (mm)

20025-003X5 | 30,000 | 220 50 0.014 0.2 220 0.014 0.2 100 0.063 | 0.006 110 0.014

20025-003X8 | 30,000 170 50 0014 02 | 170 0014 02 80 0032 0006 9 0014
— 20025-005X5 | 30,000 | 220 50 0018 02 20 0018 02 | 100 0063 0006 110 | 0.018
20025-005X8 | 30,000 | 170 5 0018 02 170 0018 02 80 0032 0006 9 0018
2003-003006 |30,000| 220 5 0015 02 20 0015 02 110 0075 0006 110 | 0.015
P 2003-003009 | 30,000 | 175 5 0015 02 | 175 | 0015 02 9 0038 0006 9 0015
— 2003-005006 |30,000| 220 50 002 | 02 20 002 02 110 0075 0006 110 002
o8N ‘ 2003-005009 [30,000| 175 50 002 02 175 0015 02 9 | 0038 0006 90 002
2005-003005 | 30,000 | 190 9 002 04 190 002 04 180 025 001 | 190 002
— 2005-003010 | 30000 190 9 002 04 190 002 04 180 0125 001 | 190 002
:g 2005-003015 [ 30,000 | 140 6 0015 03 140 0015 03 130 0125 0007 140 0015
Long e |3 2005-005005 (30000 190 125 002 04 190 002 04 180 025 001 190 002
o 2005-005010 [30000| 190 = 125 002 04 190 | 002 | 04 180 0125 001 | 190 002
- 2005-005015 | 30,000 | 140 6 0015 03 140 0015 03 130 0125 0007 140 0015
R 2008-003008 | 30,000 | 190 9 002 06 190 002 06 300 04 0016 190 002
gt |2 2008-003016 | 30,000 | 190 9 002 06 190 002 06 300 02 001 190 002
5 2008-003024 | 30000 175 80 0018 05 175 0018 05 275 02 0007 175 0018

Taper Neck

2008-005008 | 30,000 | 190 150 0.025 0.6 190 0.025 0.6 300 0.4 0.016 190 0.025
; 2008-005016 (30,000 | 190 150 0.025 0.6 190 0.025 0.6 300 0.2 0.01 190 0.025
Ba L‘ k 2008-005024 (30,000 | 175 80 0.023 0.5 175 0.023 0.5 275 0.2 0.007 175 0.023
2008-010008 | 30,000 | 190 150 0.03 0.6 190 0.03 0.6 300 0.4 0.016 190 0.03

Radius

S0 m | 2008010016 |30000| 190 | 150 003 06 10 003 06 300 02 001 10 003
| 2008010024 30000 175 80 0028 05 175 0028 05 275 02 0007 175 0028
ot | 2010003010 [30000| 190 9 002 08 1% 002 08 &5 05 002 190 002
| 2010003020 [30000| 190 9 002 08 1% 002 08 &5 025 001 190 | 002
.. & 2010003040 [30000| 180 9 | 0016 06 1% 0016 06 &5 025 0005 190 0016
" | onooosoe0 |2500| 155 75 001 | 05 | 15 001 | 05 30 025 0005 155 | 0Of
.. | 2010005010 [30000| 180 185 0025 08 10 005 08 %5 05 002 19 0025
2010005020 (30000| 190 185 0025 08 19 005 08 375 025 001 | 190 0025

sprl 2010005040 [30000| 190 185 002 06 190 002 06 &5 025 0005 190 002
S aotooosoeo |25000| 155 150 | 0012 05 55 002 05 | 00 025 | 0005 1% 0012
| fo0m010 [s0000| 190 18 003 08 1% 0038 08 &5 05 002 190 003
2010010020 (30000| 190 185 003 08 190 003 08 %5 025 001 | 19 003

... 2010010040 [30000| 190 18 0025 06 1% 0025 06 5 025 0005 1% 002

2010-010060 | 25,000 | 155 150 0.015 0.5 1565 0.015 0.5 300 0.25 0.005 155 0.015




Milling Conditions for UDCLRSF

2 Flutes

WORK MATERIAL CEMENTED CARBIDE (<87HRA)

ol SS%E gf . Z-Level Milling Flat Milling Side Milling Slotting

Number Feed Rate FeedRaie2  ap e  FeedRate Ade  FeedRate de  FeedRate a@p

(min") | (mm/min) (mm/min)  (mm) (mm)  (mm/min)  (mm) (mm)  (mm/min)  (mm) (mm)  (mm/min)  (mm)

20025-003X5 | 24,000 | 300 50 0014 02 | 300 0014 02 200 0063 0003 300 0014
20025-003X8 | 24,000 | 230 50 001 02 230 001 02 150 0032 0003 = 230 001
20025-005X5 | 24,000 | 300 5 | 0018 02 | 300 0018 02 200 0063 0003 300 0018 ——
20025-005X8 | 24,000 | 230 5 0012 02 | 230 0012 02 15 0032 0003 230 | 0012
2003-003006 | 21,000 | 300 5 0015 02 | 300 0015 02 200 0075 0003 300 = 0015 —
2003003009 | 21,000 | 240 50 0012 02 | 240 | 0012 02 160 0038 0003 240 0012 P
2003-005006 | 21,000 | 300 5 002 | 02 | 300 002 @ 02 200 0075 0003 300 | 0.02 ———
2003-005009 | 21,000 | 240 50 0014 02 | 240 0014 02 160 0038 0003 240 0014 "geBHNeS
2005-003005 [16000| 500 = 160 002 = 04 | 500 @ 002 04 800 025 | 0005 500 @ 0.02 :
2005-003010 [16000| 500 = 160 002 = 04 500 002 04 400 0125 0005 500 = 0.02 -
2005-003015 [16000| 375 = 120 0014 03 375 0014 03 300 0125 0005 375 | 0014 ‘é’\swe
2005-005005 (16000 500 160 0025 04 500 0025 04 800 025 | 0005 500 = 0.025 ﬁé]w
2005-005010 16000 500 = 160 | 0025 04 500 0025 04 400 0125 0005 500 | 0.025 \
2005-005015 16000 375 120 0017 03 375 0017 03 300 0125 0005 375 0017 -
2008-003008 13000 390 130 002 06 390 002 06 | 1200 04 0008 390 = 002 e
2008-003016 13000 390 130 002 06 390 002 06 600 02 0008 390  0.02 3 s
2008-003024 (13000 350 = 120 | 0014 05 350 0014 05 50 02 | 0006 350 0014 5L
2008-005008 (13000 39 = 130 0025 06 390 0025 06 1200 04 0008 390 0025 T fck
2008-005016 13000 390 = 130 0025 06 390 0025 06 600 02 | 0008 390 | 0.025 ‘
2008-005024 [13000| 35 = 120 0017 05 35 0017 05 50 02 | 0006 35 0017
2008-010008 [13000| 390 = 130 003 = 06 390 003 06 1200 04 0008 390 003
2008-010016 13000 390 = 130 003 ~ 06 3% 003 06 600 02 0008 390 003
2008-010024 [13000| 35 = 120 002 = 05 35 002 05 50 02 0006 350 | 002 :
2010-003010 [12000| 360 120 002 08 360 002 08 1440 05 001 360 | 0.02 e
2010-003020 12000 360 = 120 002 = 08 360 002 08 720 025 | 001 | 360 | 002 —
2010-003040 10000 300 = 100 0012 07 300 0012 07 600 025 | 0008 300  0.012 5 raner
2010-003060 10000 300 ~ 100 0008 07 300 0008 07 600 025 | 0006 300  0.008 N
2010-005010 (12,000 360 ~ 120 0025 08 360 0025 08 1440 05 001 360 0025 ‘/Bm
2010-005020 12,000 360 120 | 0025 08 360 0025 08 720 025 001 | 360 | 0.025
2010-005040 10000| 300 100 0015 07 = 300 0015 07 600 025 0008 300 | 0.015 ‘/ipé'iher
2010-005060 [10000| 300 ~ 100 001 07 | 300 001 07 600 025 0006 300 | 0.1 \
2010-010010 |12000| 360 = 120 003 ~ 08 360 003 08 1440 05 001 360 0.3 "Dml
2010-010020 |12000| 360 = 120 003 = 08 360 003 08 720 025 | 001 | 360 | 003
2010-010040 (10000 300 100 002 07 300 002 07 600 025 | 0008 300 0.2 (amcavon
2010-010060 | 10,000| 300 = 100 0012 07 300 0012 07 600 025 | 0006 300 0012



2 Flutes UDC High-grade Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

Milling Conditions for UDCLRSF

WORK MATERIAL CEMENTED CARBIDE(287HRA) / HARD BRITTLE MATERIALS
ol sé%g gg’ . Z-Level Milling Flat Milling Side Milling Slotting
Number Feed Rate FeedRaie2  aQp de  FeedRate ap de  FeedRate ap de  FeedRate, a@p
(min™ | (mm/min) | (mm/min) ~ (mm) (mm)  (mm/min)  (mm) (mm)  (mm/min)  (mm) (mm)  (mm/min)  (mm)
2015-003015 | 25,000 | 190 90 0.03 1.3 190 0.03 1.3 375 0.75 0.02 190 0.03
2015-003030 | 25,000 | 190 9 003 13 190  0.03 13 375 | 0375 @ 0.01 190  0.03
— 2015-005015 | 25,000 | 190 125 | 0.04 13 190 | 0.04 1.3 375 | 075 0.02 190 | 0.04
o 2015005030 25000 190 125  0.04 13 190 004 13 375 0375 00 190  0.04
—— 2015-010015 | 25,000 | 190 150 0.045 1.3 190 0.045 1.3 375 0.75 0.02 190 0.045
@ 2015-010030 |25,000| 190 150 0.045 1.3 190 0.045 1.3 375 0375 = 0.01 190 0.045
sefes ) 2015-010040 |25,000| 190 150 0.043 1.2 190 0.043 1.2 350 0.375 = 0.008 190 0.043
— ) 2015-010060 | 25,000 [ 190 150 0.04 1 190 0.04 1 350 0.375  0.005 190 0.04
gS,’ls 2020-003020 (20,000 | 190 90 0.04 1.8 190 0.04 1.8 375 1 0.02 190 0.04
- 2020-003040 | 20,000 [ 190 90 0.04 1.8 190 0.04 1.8 375 0.5 0.01 190 0.04
- Y| 2020-003060 | 20,000 [ 190 90 0.037 1.7 190 0.037 1.7 325 0.5 0.007 190 0.037
fé’ 2020-003080 | 20,000 [ 190 90 0.03 1.5 190 0.03 1.5 325 0.5 0.005 190 0.03
Long Neck\§ 2020-003100 | 20,000 [ 190 90 0.025 1.3 190 0.025 1.3 300 0.5 0.005 190 0.025
e ) ) 2020-005020 | 20,000 | 190 9 005 18 190 005 18 375 1 002 190 005
— 2020-005040 |20,000 | 190 9 | 005 18 190 | 0.05 18 375 | 05 0.01 190  0.05
Fadius 2020-005060 (20,000 | 190 90 | 0045 17 190 0045 17 325 | 05 0007 190 | 0045
e Neck/g 2020-005080 | 20,000 [ 190 90 0.04 15 190 0.04 1.5 325 0.5 0.005 190 0.04
Radis  |& 2020-005100 | 20,000 [ 190 90 0.028 1.3 190 0.028 1.3 300 0.5 0.005 190 0.028
m\w 2020-010020 | 20,000 [ 190 125 0.06 1.8 190 0.06 1.8 375 1 0.02 190 0.06
Radius ) 2020-010040 | 20,000 [ 190 125 0.06 1.8 190 0.06 1.8 375 0.5 0.01 190 0.06
— 2020-010060 | 20,000 [ 190 125 0.055 17 190 0.055 17 325 0.5 0.007 190 0.055
gﬁa‘}gu 2020-010080 | 20,000 [ 190 125 0.045 15 190 0.045 15 325 0.5 0.005 190 0.045
— 2020-010100 | 20,000 [ 190 125 0.033 1.3 190 0.033 1.3 300 0.5 0.005 190 0.033
;T‘E - g These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for
o Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Taper Neck Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials.
Ball For best result, fine parameter adjustments may be required, depending on the materials of
— Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity and
— ) spindle capability.
Taper § Feed Rate2: Feed rate of approach and *connection moves.
/") *Changing from one engagement point to the next.
Barrel
Spiral
V Cutter
Drill
7 Technical Jata\‘




Milling Conditions for UDCLRSF

WORK MATERIAL CEMENTED CARBIDE (<87HRA)
ol Ss%'g gf . Z-Level Milling Flat Milling Side Milling Slotting
Number Feed Rate FeedRaie2  ap de  FeedRate @p Ade  FeedRate de  FeedRate a@p
(min™ | (mm/min) | (mm/min)  (mm) (mm)  (mm/min)  (mm) (mm)  (mm/min) (mm) (mm)  (mm/min)  (mm)
2015-003015 | 11,000 | 330 110 0.03 1.3 330 0.03 1.3 1,440 075 0.01 330 0.03
2015-003030 (11,000 | 330 110 0.03 1.3 330 0.03 1.3 720 0375  0.01 330 0.03
2015-005015 | 11,000 | 330 110 0.04 1.3 330 0.04 1.3 1,440 075 0.01 330 0.04
2015-005030 | 11,000 | 330 110 0.04 1.3 330 0.04 1.3 720 | 0375 0.01 330 0.04
2015-010015 | 11,000 | 330 110 0.045 1.3 330 0.045 1.3 1,440 075 0.01 330 0.045
2015-010030 | 11,000 | 330 110 0.045 1.3 330 0.045 1.3 720 0375 | 0.01 330 0.045
2015-010040 | 11,000 | 330 110 0.045 11 330 0.045 1.1 720 | 0375 | 0.01 330 0.045
2015-010060 | 11,000 | 330 110 0.03 1.1 330 0.03 1.1 720 0375 | 0.009 330 0.03
2020-003020 | 10,000 | 300 100 0.04 1.8 300 0.04 1.8 1,440 | 1 0.01 300 0.04
2020-003040 | 10,000 | 300 100 0.04 1.8 300 0.04 1.8 1,440 1 0.01 300 0.04
2020-003060 | 10,000 | 300 100 0.036 1.6 300 0.036 1.6 1,440 = 05 0.01 300 0.036
2020-003080 | 10,000 | 300 100 0.023 1.6 300 0.023 1.6 1,440 05 0.009 300 0.023
2020-003100 | 10,000 | 300 100 0.018 1.6 300 0.018 1.6 1,440 = 05 0.009 300 0.018
2020-005020 | 10,000 | 300 100 0.05 1.8 300 0.05 1.8 1,440 1 0.01 300 0.05
2020-005040 | 10,000 | 300 100 0.05 1.8 300 0.05 1.8 1,440 1 0.01 300 0.05
2020-005060 | 10,000 | 300 100 0.045 1.6 300 0.045 1.6 1,440 05 0.01 300 0.045
2020-005080 | 10,000 | 300 100 0.028 1.6 300 0.028 1.6 1,440 = 05 0.009 300 0.028
2020-005100 | 10,000 | 300 100 0.02 1.6 300 0.02 1.6 1,440 05 0.009 300 0.02
2020-010020 | 10,000 | 300 100 0.06 1.8 300 0.06 1.8 1,440 1 0.01 300 0.06
2020-010040 | 10,000 | 300 100 0.06 1.8 300 0.06 1.8 1,440 1 0.01 300 0.06
2020-010060 | 10,000 | 300 100 0.054 1.6 300 0.054 1.6 1,440 05 0.01 300 0.054
2020-010080 | 10,000 | 300 100 0.034 1.6 300 0.034 1.6 1,440 05 0.009 300 0.034
2020-010100 | 10,000 | 300 100 0.023 1.6 300 0.023 1.6 1,440 05 0.009 300 0.023
Note:
-This application requires a high cutting force. A machine with poor rigidity and high vibration is &
not recommended.
-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of =

the main spindle before running the program.
-Tool setting length should achieve the least possible overhang.
-Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming
in the collet / holder.
-Run-out and vibration should be checked dynamically at the tool point while mounted in the
machine and both should achieve the lowest level possible.
-Does not require to be slowed down in the approach sequence when slotting and side milling.
-Use an)inclined or helical approach when Z-level milling (Recommended inclination angle: <1
degree).
-For flat and side milling, set the axial depth (ap) and radial depth (ae) to allow for the uncut
material of the corner radius.
-Decrease both spindle speed and feed rate proportionally.
-Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.
-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.
‘When milling some work pieces, heavier chips may be created. To evacuate these chips it is
important to accurately position the coolant nozzle on the miIIingIJ part.
-Remove chips to prevent heat generation and ignition during milling process.
-Protective gear, such as safety glasses and face guards are required when milling.
-Chips / dust generated while milling can have adverse affects on the machine parts if they are
not properly evacuated. Take steps to assure proper evacuation.

Z-Level / Side / Flat Milling

ap

-]

Slotting

D : Outside Diameter (mm)

2 Flutes
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Series

A —

CBN
Series
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aienbg
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Shank Ball
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2 | Ball

Taper Neck
Ball
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Barrel

B
Spiral
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e

‘ Drill

‘ Technical Data




2 Flutes UDC Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

L e——————

Size 90.3~0¢2 < UDC

UDCLRS =

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy | Prehardened Hardened Steels Castlron | Auminum  Graphite ~ Copper | Plastics | Glass  Ttanium =~ Heat  Cemented  Hard Britle
Steels | Steels | Steels Alloys Filed | Aloys | Resistant = Carbide (Nor]-)
(Setes ggg SKS/USSCM NPN ~SOHRC ~ SSHRC ~ GIHRC, ~ 6SHRC ~ TOHRC pestis i Vet
UDC-PCD O * [
Series *q )
—— *1 UDCLRSF series are highly recommended for Glass Filled Plastic milling.
CBN ‘ *2 Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
Series
Total 30 models Unit (mm)
Sauare | Model Outside = Corner | Effective  Length Neck  ShankTaper Overall ~ Shank  Suggested
s NS Diameter ~ Radius ~ Length = of Cut  Diameter ~ Angle Length  Diameter Retail Price
Long Neck |3 oD CR 2, 2 @d Bta L od ¥
e UDCLRS 2003-003-006 R0O.03 0.6 . 50 4 45,500
— UDCLRS 2003-005-006 03 R0O.05 0.6 0.15 028 16 50 4 45,500
Radie UDCLRS 2005-003-005 RO.O3 0.5 50 4 43,300
) UDCLRS 2005-003-010 05 1 0.05 046 16° 50 4 43,300
Long Neck |2 UDCLRS 2005-005-005 ’ RO.O5 0.5 ' ' 50 4 43,300
s g UDCLRS 2005-005-010 ) 1 50 4 43,300
o »:‘ UDCLRS 2008-003-008 RO.03 0.8 50 4 38,900
‘aper Neck .
Radius UDCLRS 2008-003-016 1.6 50 4 38,900
: UDCLRS 2008-005-008 0.8 . 50 4 38,900
UDCLRS 2008-005-016 08 RO.05 1.6 04 0.76 16 50 4 38,900
UDCLRS 2008-010-008 RO.1 0.8 50 4 38,900
UDCLRS 2008-010-016 ) 1.6 50 4 38,900
UDCLRS 2010-003-010 ROO3 1 50 4 38,900
UDCLRS 2010-003-020 ) 2 50 4 38,900
UDCLRS 2010-005-010 1 . 50 4 38,900
, UDCLRS 2010-005-020 ! RO.05 2 05 0.96 16 50 4 38,900
— UDCLRS 2010-010-010 RO.T 1 50 4 38,900
Taper g‘ UDCLRS 2010-010-020 ) 2 50 4 38,900
)% UDCLRS 2015-003-015 RO.03 1.5 50 4 38,900
— UDCLRS 2015-003-030 ) 3 50 4 38,900
Barrel UDCLRS 2015-005-015 1.5 . 50 4 38,900
UDCLRS 2015-005-030 15 RO.05 3 0.75 144 16 50 4 38,900
Spiral UDCLRS 2015-010-015 RO.1 1.5 50 4 38,900
V Cutter UDCLRS 2015-010-030 ) 3 50 4 38,900
UDCLRS 2020-003-020 ROO3 2 50 4 38,900
ol UDCLRS 2020-003-040 ) 4 50 4 38,900
UDCLRS 2020-005-020 2 50 4 38,900
- — UDCLRS 2020-005-040 2 RO.05 4 ] 19 16 50 4 38,900
e UDCLRS 2020-010-020 RO.1 2 50 4 38,900
UDCLRS 2020-010-040 ) 4 50 4 38,900




UDC offers excellent drilling performance on Cemented Carbide and Hard Brittle (Non-Metallic) Materials.

Developed to give improved hardness and durability, the new Diamond coating also has outstanding adhesion to the
cutting tool.

By combining the new coating with optimum cutting geometries, the tool “deep cuts” the work piece.

Leaves a burr and pit free surface finish whether roughing, semi-finishing or finishing.

CR

Actual effective length

TR —
° g T = 7777777777777 ﬂ> g In;;ed angle
® 44‘+121 ‘ ,
L ) i ‘ 0
\ The shank taper angle shown is not an exact value and to avoid V Series
Label Sample contact with the work piece, we recommend the user controls the —
precise value of this angle. Shank taper angle should not make T
. UDCLRS2020-010-020 Fevsom @ contact with the work piece. {gg%spw
e 249__991’5%"1«1 oo | [IERERRR NN \

#001 ¢D1.988 R+0.001/-0.001 (cen
Diameter and Corner R aceuracy Irr.leasure'ments are printed | Series
on the label to support High Precision milling. Unit (mm) .

Outside = Corner = Effective i 3 Square

N'\ﬂ?r?;; r Diametse | Radius, | Length Effective Length by Inclined Angles g —
¢ D CR 2 1 30I 1o 1 ° 30I 2° 3° % Long Neck

UDCLRS 2003-003-006 03 R0O.03 0.6 0.61 0.63 0.65 0.67 0.72 | Sauare
UDCLRS 2003-005-006 ) R0O.05 0.6 0.61 0.63 0.65 0.67 0.72
UDCLRS 2005-003-005 ROO3 05 0.55 0.56 0.58 0.60 0.64 e
UDCLRS 2005-003-010 05 ) 1 1.06 1.10 1.13 1.17 1.25 L
UDCLRS 2005-005-005 ) RO.O5 0.5 0.55 0.56 0.58 0.60 0.64 B/ Long Neck
UDCLRS 2005-005-010 ) 1 1.06 1.09 1.13 1.17 1.25 & | Rads
UDCLRS 2008-003-008 RO.03 0.8 0.86 0.88 0.91 0.94 1.01 ’ -
UDCLRS 2008-003-016 ' 1.6 1.68 1.73 1.79 1.85 1.99 Rods
UDCLRS 2008-005-008 08 RO.05 0.8 0.85 0.88 0.91 0.94 1.01 -
UDCLRS 2008-005-016 ) ) 1.6 1.68 1.73 1.78 1.85 1.98
UDCLRS 2008-010-008 RO.1 0.8 0.85 0.88 0.90 0.93 0.99
UDCLRS 2008-010-016 ) 1.6 1.68 1.73 1.78 1.84 1.97
UDCLRS 2010-003-010 ROO3 1 1.06 1.10 1.13 1.17 1.25
UDCLRS 2010-003-020 ) 2 2.09 2.16 2.23 2.31 2.48
UDCLRS 2010-005-010 1 RO.O5 1 1.06 1.09 1.13 1.17 1.25
UDCLRS 2010-005-020 ’ 2 2.09 2.16 2.23 2.31 2.47
UDCLRS 2010-010-010 RO.1 1 1.06 1.09 1.12 1.16 1.24 ,
UDCLRS 2010-010-020 ) 2 2.09 2.16 2.22 2.30 2.46 g Taper
UDCLRS 2015-003-015 RO.03 1.5 1.61 1.66 1.72 1.78 1.91 2
UDCLRS 2015-003-030 ) 3 3.16 3.26 3.37 3.49 3.74 )
UDCLRS 2015-005-015 15 RO.05 1.5 1.61 1.66 1.72 1.78 1.90 ‘ Barrel
UDCLRS 2015-005-030 ) ) 3 3.16 3.26 3.37 3.48 3.74 \
UDCLRS 2015-010-015 RO.1 1.5 1.61 1.66 1.71 1.77 1.89 (‘spiral
UDCLRS 2015-010-030 ) 3 3.16 3.26 3.36 3.48 3.73 ‘ V Cutter
UDCLRS 2020-003-020 ROO3 2 2.20 2.27 2.35 243 2.61 )
UDCLRS 2020-003-040 ’ 4 4.26 4.40 455 4.70 5.05 ol
UDCLRS 2020-005-020 > RO.O5 2 2.20 2.27 2.34 2.42 2.60 \
UDCLRS 2020-005-040 ’ 4 4.26 4.40 4.55 4.70 5.05 -
UDCLRS 2020-010-020 RO.1 2 2.20 2.27 2.34 2.42 2.59 ‘ et
UDCLRS 2020-010-040 ) 4 4.26 4.40 4.54 4.69 5.04




2 Flutes UDC Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

Milling Conditions for UDCLRS

WORK MATERIAL CEMENTED CARBIDE (287HRA) / HARD BRITTLE MATERIALS
ol sé%g gg’ Z-Level Milling Flat Milling Side Milling Slotting
Number Feed Rate FeedRaie2  aQp de  FeedRate ap de  FeedRate ap de  FeedRate, a@p
(min™ | (mm/min) (mm/min)  (mm) (mm)  (mm/min)  (mm) (mm)  (mm/min)  (mm) (mm) | (mm/min)  (mm)
2003-003-006 | 30,000 | 220 50 001 02 20 001 02 110 005 0001 110 | 00
2003-005-006 | 30,000 | 220 50 001 02 220 000 02 110 005 0001 110 00
_ 2005-003-005 | 30,000 | 185 90 | 001 04 185 001 04 375 025 0005 375 001
dam St 2005-003-010 | 30,000 | 185 90 001 04 18 001 04 180 0125 0005 375 00
S 2005-005-005 (30000 375 125 001 | 04 | 375 001 04 375 025 | 0005 375 | 001
W 2005-005-010 (30000 375 125 001 | 04 | 375 001 04 180 0125 0005 375 | 001
Series 2008-003-008 | 30,000 | 185 90 | 001 06 185 001 06 600 04 0008 375 001
— 2008-003-016 | 30,000 | 185 90 001 06 185 001 06 300 02 0008 375 00
o8N 2008-005-008 (30000 375 ~ 150 001 | 06 | 375 001 06 600 04 | 0008 375 001
J ) 2008-005-016 (30000 375 150 001 06 375 001 06 300 02 | 0008 375 001
—) 2008-010-008 (30000 375 150 001 | 06 | 375 001 06 600 04 | 0008 375 001
sware o, 2008-010-016 (30000 375 150 001 | 06 | 375 001 06 300 02 | 0008 375 001
o B 2010-003-010 | 30,000 | 185 90 | 001 08 18 001 08 750 05 001 375 001
Squte 2010-003-020 | 30,000 | 185 90 001 08 185 001 08 375 025 001 375 001
- 2010-005-010 (30000 375 ~ 185 001 | 08 375 001 08 75 05 | 001 | 375 001
e | 2010-005-020 (30000 375 185 001 | 08 | 375 001 08 375 025 001 | 375 001
) 2010-010-010 (30000 375 185 001 | 08 | 375 001 08 75 05 | 001 | 375 001
gt 2 2010-010-020 [30000| 375 185 001 = 08 375 001 08 375 025 001 375 001
g 2015-003-015 | 25,000 | 185 9 | 001 13 185 001 13 750 075 001 375 0015
Taper Neck | 2015-003-030 | 25,000 | 185 90 | 001 13 185 001 13 375 0375 001 375 0015
e ) 2015005015 | 25000 375 125 0015 13 375 0015 13 | 750 075 | 001 375 0015
— 2015-005-030 25000 375 125 0015 13 | 375 0015 13 | 375 0375 001 | 375 0015
Stk ed 2015010015 | 25000 375 150 0015 13 | 375 0015 13 | 750 075 | 001 375 0015
. 2015-010-030 (25000 375 150 0015 13 | 375 0015 13 375 0375 001 | 375 | 0015
22 | 2020003020 (20000 185 %0 oot | 18 | 185 001 18 | 750 | 1 001 | 375 | 002
. 2020-003-040 | 20,000 | 185 90 | 001 18 185 001 18 375 05 001 375 002
o 2020005020 | 20000| 375 = 90 002 18 | 375 002 18 | 750 1 001 | 35 002
: . 2020-005-040 | 20,000 | 375 90 002 18 375 002 18 375 05 001 375 002
roner B 2020-010-020 [20000| 375 125 002 | 18 | 375 002 18 750 1 001 | 375 0.02
)2 2020-010-040 [20000| 375 125 002 18 375 002 18 375 05 | 001 375 002
Barrel
Spiral (% (ﬁ
V Cutter
) = = ‘
Drill Z-Level / Side / Flat Milling Slotting
D : Outside Diameter (mm)
Techrical Jata\‘




Milling Conditions for UDCLRS

2 Flutes

WORK MATERIAL CEMENTED CARBIDE (<87HRA)
ol SS%S gg" Z-Level Milling Flat Milling Side Milling Slotting
Number Feed Rate FeedRaie2  ap e  FeedRate Ade  FeedRate de  FeedRate a@p
(min™ | (mm/min) | (mm/min)  (mm) (mm)  (mm/min)  (mm) (mm)  (mm/min) (mm) (mm)  (mm/min)  (mm)

2003-003-006 | 21,000 | 220 50 0.01 0.2 220 0.01 0.2 200 = 0.075 = 0.003 200 0.01
2003-005-006 | 21,000 | 220 50 0.01 0.2 220 0.01 0.2 200  0.075 = 0.003 200 0.01
2005-003-005 | 20,000 | 275 135 0.02 0.4 275 0.02 0.4 800 @ 0.25 0.005 550 0.02 .
2005-003-010 | 20,000 | 275 135 0.02 0.4 275 0.02 0.4 400 0125 = 0.005 550 0.02
2005-005-005 | 20,000 | 550 180 0.02 0.4 550 0.02 0.4 800  0.25 0.005 550 0.02 e
2005-005-010 | 20,000 [ 550 180 0.02 0.4 550 0.02 0.4 400 =~ 0.125 @ 0.005 550 0.02 @
2008-003-008 | 19,000 | 290 145 0.02 0.6 290 0.02 0.6 1,200 04 0.008 580 0.025 Series
2008-003-016 | 19,000 | 290 145 0.02 0.6 290 0.02 0.6 600 0.2 0.008 580 0.025 :
2008-005-008 | 19,000 | 580 190 0.025 0.6 580 0.025 0.6 1,200 04 0.008 580 0.025 / geB("\‘eS
2008-005-016 | 19,000 | 580 190 0.025 0.6 580 0.025 0.6 600 0.2 0.008 580 0.025 -
2008-010-008 | 19,000 | 580 190 0.025 0.6 580 0.025 0.6 1,200 04 0.008 580 0.025 O
2008-010-016 | 19,000 [ 580 190 0.025 0.6 580 0.025 0.6 600 @ 0.2 0.008 580 0.025 I ‘ Sauare
2010-003-010 | 18,250 | 300 150 0.02 08 300 0.02 0.8 1,440 05 0.01 600 0.025 % (Long ek
2010-003-020 | 18,250 | 300 150 0.02 0.8 300 0.02 0.8 720 025 0.01 600 0.025 Square
2010-005-010 | 18,250 | 600 200 0.025 0.8 600 0.025 0.8 1,440 05 0.01 600 0.025 -
2010-005-020 | 18,250 | 600 200 0.025 0.8 600 0.025 0.8 720 025 0.01 600 0.025 Radive
2010-010-010 | 18,250 | 600 200 0.025 0.8 600 0.025 0.8 1,440 05 0.01 600 0.025 -
2010-010-020 | 18,250 | 600 200 0.025 0.8 600 0.025 0.8 720 025 0.01 600 0.025 g ;ﬁugmk
2015-003-015 | 16,500 | 325 160 0.02 1.3 325 0.02 1.3 1,440 = 075 0.01 650 0.035 & -
2015-003-030 | 16,500 | 325 160 0.02 1.3 325 0.02 1.3 720 0375 | 0.01 650 0.035 ‘ Taper Neck
2015-005-015 | 16,500 | 650 210 0.035 1.3 650 0.035 1.3 1,440  0.75 0.01 650 0.035 \\Rad N
2015-005-030 | 16,500 | 650 210 0.035 1.3 650 0.035 1.3 720 0375 | 0.01 650 0.035 -
2015-010-015 | 16,500 | 650 210 0.035 1.3 650 0.035 1.3 1,440 075 0.01 650 0.035 ‘ Z;‘fanﬁi
2015-010-030 | 16,500 | 650 210 0.035 1.3 650 0.035 1.3 720 0375 | 0.01 650 0.035
2020-003-020 {15000 | 360 180 | 002 | 18 360 002 18 1440 1 001 720 | 005 o i
2020-003-040 | 15,000 | 360 180 0.02 1.8 360 0.02 1.8 1,440 1 0.01 720 0.05 ;
2020005020 15000 720 240 005 18 720 005 18 1440 1 001 720 005 e
2020-005-040 | 15,000 | 720 240 0.05 1.8 720 0.05 1.8 1,440 1 0.01 720 0.05 h -
2020-010-020 | 15,000 | 720 240 0.05 1.8 720 0.05 1.8 1,440 1 0.01 720 0.05 r‘”j "Taper
2020-010-040 | 15,000 | 720 240 0.05 1.8 720 0.05 1.8 1,440 1 0.01 720 0.05 9 \

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle ‘ sarrel

Materials. These are for reference only. -

Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials. -

For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / Hard Brittle Materials; milling ‘ spgjher

shape and strategy; machine rigidity and spindle capability.

#Feed Rate2: Feed rate of approach and *connection moves.

*Changing from one engagement point to the next.




2 Flutes UDC Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

®3mm Shank
V Series

UDC-PCD
Series

CBN ‘

Series

Square

a1enbg

Long Neck
Square

Radius

Long Neck
Radius

X0
D
Q

sni

Taper Neck
Radius

Spiral
V Cutter

Drill ‘

A
Technical Data ‘

Note:

-This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.
-Tool setting length should achieve the least possible overhang.

-Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

-Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level
possible.

-Does not require to be slowed down in the approach sequence when slotting and side milling.

-Use an inclined or helical approach when Z-level milling (Recommended inclination angle: <1 degree).

-For flat and side milling, set the axial depth (ap) and radial depth (ae) to allow for the uncut material of the corner radius.

-Decrease both spindle speed and feed rate proportionally.

-Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

‘When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant
nozzle on the milling part.

-Remove chips to prevent heat generation and ignition during milling process.

-Protective gear, such as safety glasses and face guards are required when milling.

-Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure
proper evacuation.



2 Flutes

Cemented Carbide Milling Example UDCLRS 2020-005-020 (¢ 2 X CR0.05 x 2) VM-40 (90HRA)

Work sample after finishing Bottom Surface Quality

\ B

Ra : 0.069 um Ra : 0.010 um (10 nm)
Rz : 0535 um Rz : 0.078 um (78 nm) Mirror surface finish Sores
Cut-off length : 0.25 mm Cut-off length: 0.08 mm with zero pits!

CBN

Serie

After Finishing
UDCLRS
Side Milling Video | >

Milling Conditions Roughing Parameter Finishing Parameter ‘ o
Spindle Speed 20,000 min’ 20,000 min’ i
XY Feed Rate 750 mm/min 100 mm/min g L
o 0.9 mm g:g1mnr1nm g%t(teom Surface ;
a. 0.01 mm 0.01 mm g -
Coolant Air Blow Oil Mist :

0.01 mm Bottom Surface ‘ L
Milling Size 10 X 8 X 1.8 mm 0.05mm Side

(0.01 mm X 5 times) ‘ .

Milling Distance 16m —
Material Removal Volume 144 mm° — ‘ L

* One End Mill was used for both the roughing and finishing processes. Overhang : 15 mm ( Tectnica Dt




6 Flutes / 10 Flutes UDC Long Neck Radius End Mills for Roughing Cemented Carbide and Hard Brittle Materials

p———

) NEW
UDCRRS co@o o ™

Size P2~ 6 “*UDC

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum| Graphite  Copper = Plastics = Glass | Ttanium = Heat Cemented Hard Britie
Steels | Steels | Steels Aloys PIFi”e'd Alloys R:flistant Carbide M(NOIF-)
o S50 SKLRM ok~ SOHRC ~BEHRC ~ GOHRC ~ SHAC, ~ TOHRC e ” et
UDC+PCD O * [
Series *
— * Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glass, etc.
CBN ‘
Series
Total 4 models Unit (mm)
Square Model Outside ~ Corner Effective Length | Neck ShankTaper Overall ~Shank Number of Suggested
g Number Diameter | Radius Length  of Cut Diameter Angle = Length Diameter Flutes  Retail Price
Long Neck |8 oD CR 2, 2 od Bta L od ¥
o UDCRRS 6020-020-050 2 RO2 5 16 177 16> 50 4 6 42,800
— UDCRRS 6030-020-075 3 RO.2 7.5 2.4 2.77 16° 60 6 6 45,960
Radius UDCRRS 6040-020-100 4 RO.2 10 3.2 3.77 16° 60 6 6 45960
— UDCRRS 10060-020150 6 RO.2 15 4.8 5.77 16° 60 6 10 48,370
Long Neck |
Radis  |&
6 Flutes 10 Flutes

Spiral
V Cutter

Drill

6 flutes, 10 flutes with a 40" helix angle help to reduce
cutting load allowing for deep milling on axial depth.

. N [ N
Milling amount compared with 2 Flutes(¢#2 XEL 6) = | Cutting material removal volume for each size
500 =
36,000 =
Milling Efficiency (mm#/min) 5
= 400 Q
= m
) =%
Fl 300 &
2 Flutes 6 Flutes g -]
UDCRRS 11700 é 200 3
» Reference B A .5
B 1!
_ : -
Conventional 2 3 o4 6 2
ap 05 ap 15 R1 Ball Pocket UDCRRS
Milling
ae 0.007 ae 013 (Unit mm)
Compared to a tool with 2 flutes, the ap is 3 times Milling efficiency and material removal volume
and the a. 18 times higher in comparison. exceeds the conventional tool.
This shows a significant efficiency improvement.
N N J




CR

k)
8

0
¢D-0.02

/f Bta

:: ........... ¥

ALFQA

The shank taper angle shown is not an exact value and to avoid

Actual effective length

10 Flutes

contact with the work piece, we recommend the user controls the [ 30m e
precise value of this angle. Shank taper angle should not make |V Seres
contact with the work piece. I e
Inclined angle
UDC+PCD
Series
P ——
/’CBN
Series
Unit (mm) P
OutSIde Corner Eﬁec"ve Eﬁectlve Len th b |nc||ned An |es ‘ Square
Nhflcrftir Diameter ~ Radius  Length ey . A
¢ D CR 1 30I 1‘7 1 : 30I 2° 30 % ( Long Neck
UDCRRS 6020-020-050 2 RO.2 5 5.52 5.70 5.88 6.08 6.52 N
UDCRRS 6030-020-075 3 RO.2 7.5 8.10 8.36 8.63 8.92 9.58 —
UDCRRS 6040-020-100 4 RO.2 10 10.68 11.02 11.38 11.77 12.64 Radius
UDCRRS 10060-020150 6 RO.2 15 No Interference | No Interference | No Interference | No Interference | No Interference m“i
E s
. g /’Tapev Neck
Roughing Conditions for UDCRRS \w
WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE(<87HRA) ( ‘ e
ol Outside Spindle : Flat milling : Side milling Spincle ) Flat milling : Side milling Shank Ball
Number Diameter Speed ;:fed ap A FI::teed a A Speed ;:?ed a 2 Fligteed ap A B (rgtes
(mm)  (min) | (mmmin)  (mm) | (mm) | (mmmin)  (mm) | (mm) = (minD)  (mmmin) | (mm) | (mm) | mm/min) - (mm) | (mm) 2 | Bal
6020-020-050 2 20,000 375 0.1 0.8 375 15 0.13 10,000 375 0.1 08 | 1,440 15 0.02 "Taper .
6030-020-075 3 17,500 375 | 0.1 12 | 375 22 019 6700 375 0.1 12 1610 22 002 =
6040-020-100 4 15,000 | 375 0.1 1.6 375 3 025 @ 5,000 375 0.1 16 | 1,780 3 0.02 b -
10060-020150 6 10,000 375 = 0.2 1 375 4 0.3 3300 375 | 0.2 1 2,000 4 0.02 g' Taper
@
*Set the feed rate of approach and connecting points (changing from one engagement point to the next) to 100 mm/min. W
Roughing Finishing o
with E with UDC § )
UDCRRS 2 Flutes ‘ Spiral
‘ e V Cutter
*UDCRRS is designed for roughing, use other UDC 2 flutes when finishing. "
Drill
These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, N
and Alumina for Hard Brittle Materials. These are for reference only. -
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials. \‘ Techrical Data

For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / Hard Brittle Materials; milling
shape and strategy; machine rigidity and spindle capability.




6 Flutes / 10 Flutes UDC Long Neck Radius End Mills for Roughing Cemented Carbide and Hard Brittle Materials

UDC-PCD
Series

[

CBN
Series

Square

Long Neck
Square

Radius ‘

|The best way to use UDCRRS for high efficency and long tool life

Circular arc milling is recommended so the returning point is not an acute angle. This reduces
cutting load on the peripheral cutting edge.

Milling image
No adiustmen)tg ' Eﬁ‘éﬁﬂ rrnaerr::ded:
milling

e II E
<3 = High pressure
point2 Chip evacuation

Air blow coolant is recommended. Recommended spraying from multiple directions at high
pressure as much as possible.

Cemented Carbide Milling example of punching die

UDCRRS ¢ 4 X CRO.2 X EL10 VM-40 (90HRA)

Spindle Speed 15,000 min’
: Depth 9 mm

Feed Rate 375 mm/min 2,3 mm X 3 times I

a, 3mm

A 0.25mm

Coolant Air Blow .
Tool after milling

Cycle Time 93 min LTI

Milling volume 15,953 mm? with a single tool in 93 min.
Tool damage is limited and continuous cutting is possible.



Note:

-This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.
-Tool setting length should achieve the least possible overhang.

-Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

-Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level
possible.

-Decrease both spindle speed and feed rate proportionally.

-Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

-Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

‘When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant
nozzle on the milling part.

-Remove chips to prevent heat generation and ignition during milling process.

-Protective gear, such as safety glasses and face guards are required when milling.

-Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure
proper evacuation.

-The tool life may shorten due to a large difference between the commanded feed speed and the actual machining speed caused by factors as
machining model and machining machine.

-Tool damage may progress rapidly near the end of the tool life.

10 Flutes

UDC-PCD
Series

A —

CBN
Series

Square

Barrel

Spiral
V Cutter

‘ Drill




M
Size ¢0.2~¢@2
Binderless
UPDLRS | D&

Material Applications (% Highly Recommended @ Recommended O Suggested)

Carbon | Alloy  Prehardened Hardened Steels Castlron |Aluminum | Graphite =~ Copper | Plastics = Glass  Titanium = Heat  Cemented  Hard Brite

Steels | Steels | Steels Alloys Filed |~ Aloys Resistant Carbide — (Non-
Plastics Aloys Metallic)

KM~ SOHRC. ~ SEHRC ~ SOHRC ~ GEHRC ~ T0HRC ’ Materidls

UDC-PCD * ®
Series

Long Neck Radius End Mills for finishing of Cemented Carbide and Hard Brittle Materials.

Provides excellent machined surface quality due to the sharp cutting edge and optimized edge treatment.
Maintains excellent dimensional accuracy for a long time due to the high contour accuracy of the cutting
edge and the excellent wear resistance of diamonds.

Label Sample = v; /VBta .
=R ._{— | ©
uﬁ;:\ UPDLRS f 005-005-015 Foveon & atcr [N T
S WSOAIR0.05 || ImEENINI T
e M?M II||| AR ) L

Long Neck
Radius

snipey

#001 ¢DO.499 R0.049/0.048 ‘

Diameter and Ball R accuracy measurements are printed
on the label to support high precision milling.

Be sure to confirm the interference between the inclined work piece
and the shank part by actual measurement.

Total 12 models Unit (mm)
Model Qutside Corner  Effective = Length Neck Shank Taper Overall Shank Suggested
N Diameter = Radius Length of Cut ~ Diameter Angle Length  Diameter Retail Price
@D CR 2, 2 @d, Bta L od ¥
PDLRS 1002-002- R0O.02 40 4 i
UPDLRS 1002-002:006 06 01 0175 16° Open price
UPDLRS 1002-005-006 RO.05 40 4 Open price
UPDLRS 1003-002-010 0.3 RO.02 . 0.15 | 027 16° 40 4 Open pr!ce
UPDLRS 1003-005-010 R0O.05 40 4 Open price
UPDLRS 1005-005-015 05 RO.05 15 025 | 047 16° 40 4 Open pr!ce
UPDLRS 1005-010-015 RO.1 40 4 Open price
UPDLRS 1010-005-030 R0O.05 40 4 Open price
UPDLRS 1010-010-030 1 RO.1 3 0.55 0.95 16° 40 4 Open price
UPDLRS 1010-020-030 RO.2 40 4 Open price
UPDLRS 1020-005-040 RO.05 40 4 Open price
UPDLRS 1020-010-040 2 RO.1 4 0.55 1.95 16° 40 4 Open price
UPDLRS 1020-020-040 RO.2 40 4 Open price



Milling Conditions for UPDLRS

WORK MATERIAL CEMENTED CARBIDE
Outside | Effective = Spindle Feed a a.

Model Number = Diameter = Length Speed Rate P

(mm) (mm) (min  (mm/min) = (mm) (mm)
1002-002-006 02 06 40,000 100 0.001 0.001
1002-005-006 ’ ) 40,000 100 0.001 0.001
1003-002-010 03 1 40,000 150 0.002 0.001
1003-005-010 ’ 40,000 150 0.002 0.001
1005-005-015 05 15 40,000 200 0.003 0.001
1005-010-015 ’ ) 40,000 200 0.003 0.001
1010-005-030 40,000 400 0.005 0.003
1010-010-030 1 3 40,000 400 0.005 0.003
1010-020-030 40,000 400 0.005 0.003
1020-005-040 40,000 600 0.01 0.005
1020-010-040 2 4 40,000 600 0.01 0.005
1020-020-040 40,000 600 0.01 0.005

Note:

-Use a machine with high accuracy for stable cutting.

-Non-water soluble coolant recommended. Supply as a mist or external coolant. Take fire prevention precautions to avoid fire hazards caused

by sparks igniting during machinig or tool breakage.
-Shorten overhang as much as possible.
-Adjust cutting conditions as necessary as machine spec and other conditions may vary.

-These cutting parameters show reference value. Adjust the cutting conditions to the desired machined surface finish.

Cemented Carbide UPDLRS Milling Example for Finishing UDCLRSF /UPDLRS o2
VF-20 (92.5HRA)

&

Milling Area : 4 X 10 X Depth 1.8 mm
Work Size : 10 X 10 X 20 mm

After Finishing

[}
Milling Spindle Speed ' Feed Rate a Qe Stock !
Process Tool (minP) (mm/min) ~ (mm) (mm) (mm) Coolant - Cycle Time
Roughing UDCLRSE 2020-00%020 20000 400 39X2 qpf 0.005 54 min
Finishin ; .
40,000 600 0.01 0.005 0 AirBlow = 45 min

(Bottom U(PDLRSC Ez ozo-oogiogo

— ®2 x CR0.05 x EL4

Fishing 40000 400 0002 001 0 52 min

@3mm Shark
V Series

UDC-PCD
Series

A —

CBN
Series

Square

Long Neck
Ball

w
=8

Taper Neck
Ball

Taper

(lade] \ [

N

Barrel

B
Spiral
V Cutter

e

‘ Drill

‘ Technical Data




2 Flutes UDC Dirills for Cemented Carbide and Hard Brittle Materials

W srencoie
UDCMX C@EHS

Material Applications (% Highly Recommended @ Recommended O Suggested)

Size ¢0.3~¢7

4 UDC

Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum| Graphite  Copper = Plastics = Glass | Ttanium = Heat |Cemented Hard Britie
Steels | Steels | Steels Alloys PIFilled Alloys Rﬁlistant Carbide M(Nol?-)
astics oys etallic
gggg SKS/USSCM Hé,ﬁ ~B50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC g Materials
[ J * [ J
*

UDC-PCD
Series

CBN
Series
Square
%)
o
_c
2
Long Neck |@
Square
Radius
Long Neck n:?
Radius =
c
Jn

* Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

UDC offers excellent drilling performance on Cemented Carbide and Hard Brittle (Non-Metallic) Materials.
By combining the new coating with optimum tool geometry, the tool improves hole quality and longer tool life.
Makes mechanical drilling cost competitive!

Label Sample
ofiony, UDCMY 2600-250 v @
St 500,X 25.0 TR

#001 ¢ D5.999
Measured diameter is printed on the label.

Point Angle : 130°

Diameter Tolerance : 0/-0.02 (D = 3.5)
0/-0.025 (D = 4)

Under-cut type
Enlarged tip drawing
=
Long Neck | g 5&
Ball L
Taper Neck ‘
Ball
——— N
— N oy N .
aper [ 2 facet relief + “X” thinning
Taper re] ~ b aygn
K ¢0.4~07 Designed for better biting
Barrel
Spiral
V Cutter
Dill
: Technical Jsm\‘

®0.3 or below

Contact us for the request of below ¢0.3.




2 Flutes

Total 35 models Unit (mm)
Diameter Flute Overall Shank  Suggested Cemented Carbide
Model Number Length Length Diameter  Retail Price | Spindle Speed  Feed Rate ' Peck Amount
®D 2 L od ¥ (min) | (mm/min) | (mm)
UDCMX 2030-030 0.3 3 38 3 18,000 28,750 5 0.05
UDCMX 2040-040 04 4 38 3 18,000 20,000 5 0.05
UDCMX 2050-050 05 5 38 3 18,000 15,000 5 0.05
UDCMX 2060-060 0.6 6 38 3 18,000 11,500 5 0.05
UDCMX 2070-070 0.7 7 38 3 18,000 9,000 5 0.05 :
UDCMX 2080-080 0.8 8 38 3 18,000  7.300 75 0.05 o
UDCMX 2090-090 0.9 9 38 3 18,000 6,000 75 0.05 P
UDCMX 2100-100 1 10 38 3 18,000 5000 75 0.05 woceeD
UDCMX 2110-100 1.1 10 38 3 18,000 4,500 7.2 0.06 g
UDCMX 2120-100 1.2 10 38 3 18,000 4,100 6.8 0.07 (e
UDCMX 2130-100 1.3 10 38 3 18000 3,750 6.5 0.08 Sore
UDCMX 2140-100 14 10 38 3 18000 3450 6.2 0.09 ——
UDCMX 2150-100 1.5 10 38 3 18000 3,200 6 0.1 o S
UDCMX 2160100 1.6 10 38 3 18000 3000 6 0.1 B
UDCMX 2170-100 1.7 10 38 3 18000 2850 5.8 0.1 Soare
UDCMX 2180-100 1.8 10 38 3 18000 2,700 55 0.1 e
UDCMX 2190-100 1.9 10 38 3 18000 2550 5.3 0.1 Radius
UDCMX 2200-100 2 10 38 3 18000 2400 5 0.15 P T@w L
UDCMX 2210-100 2.1 10 38 3 18000 2300 5 0.15 £ Feus
UDCMX 2220-100 2.2 10 38 3 18000 2225 5 0.15 S
UDCMX 2230-100 2.3 10 38 3 18000 2,150 5 0.15 o
UDCMX 2240-100 24 10 38 3 18000 2075 5 0.15
UDCMX 2250-100 25 10 38 3 18,000 2,000 5 0.2
UDCMX 2300-100 3 10 38 3 18000 1,100 3.7 0.25 .
UDCMX 2330-120 3.3 12 50 4 20,000 1,000 3.4 0.3
UDCMX 2350-120 35 12 50 4 20,000 910 3.3 0.35 ‘";ﬁer N
UDCMX 2400-160 4 16 60 6 35500 4,000 6.9 | Single-Shot L
UDCMX 2420-160 4.2 16 680 6 35500 4,000 7.3 | Single-Shot o
UDCMX 2450-200 45 20 60 6 35500 4,000 7.8 SingleShot 3 S
UDCMX 2500-200 5 20 60 6 356500 4,000 8.7 | Single-Shot
UDCMX 2550-250 5.5 o5 80 6 38000 4000 96  SngeShot|
UDCMX 2600-250 6 25 80 6 38000 4000 105  Single-Shot o
UDCMX 2650-250 6.5 25 80 8 48000 4,000 115  SingleShat ‘\v Cutter
UDCMX 2680-250 6.8 25 80 8 52,000 4,000 12 Single-Shat
UDCMX 2700-250 7 25 80 8 52,000 4,000 124  Single-Shot ol

These milling parameters are based on VM-40 (TAS standard) and are for reference only.
Tool life may differ depending on the type of Cemented Carbide material.

For best results, fine parameter adjustments may be required, depending on the Carbide material; milling shape and strategy; machine rigidity

and spindle capability.

‘ Technical Data
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2 Flutes UDC Dirills for Cemented Carbide and Hard Brittle Materials

Note:

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

: Run-ptt)ilt and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level
possible.

- Recommend shallower drilling than flute length to promote good chip evacuation.

- Recommend using peck drilling cycle, but single-shot drilling may extend the tool life in some cases.

- Recommend air blow.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure

proper evacuation.
- Peck drilling is required depending on the hole quality & hole-edge chipping.
- We recommend to avoid operating the machine unattended when using large size tools with high MRR (Material Removal Rate) per hole.
————— Rapid tool wear, sudden tool damage or breakage might occur depending on the processing environment.
UDG-PCD - When milling some work pieces, heavier chips may be created.
Series To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
CBN ‘
Series
Square ‘(/)
Long Neck % H H H H
Drilling Cemented Carbide - Stunning!
o Cemented Carbide One-shot drilled with UDCMX #0.4 x 4mm  VM-40 (90HRA)
Long Neck 9:?
Radius =
’ Tool UDCMX 2040-040
Taper Neck
Redius ‘ Spindle Speed 20,000 min~"
Feed Rate 5 mm/min
Peck Amount One-shot
. Coolant Air Blow (Nozzle)
g 100 N0l :
4P Hole Blind Hole
Specification (Depth 2.8 mm X 100 holes)
Hole Pitch 1mm
S Work Size: Cycle Time 36 sec per hole
R 20 X 20 X 3 mm
o UDCMX
Bane Hole Quality after drilling 100 holes Teol wear 2egeliing 100 oles Drilling Video
Spiral
V Cutter

—

. Goo
Q!

Technical Data ‘




Cemented Carbide
Drilling with UDCMX ¢ 6.8 x Slot Length 25 mm >> Thread milling with UDCT Mg M-40 (90HRA)
Milling Method (022'_';?1%” Thread milling
Tl UDCMX ubCT
©6.8 X Slot Length 25 mm M8-1.25-24
Spindle Speed 4,000 mm’' 3,500 mm’’
Feed Rate 12 mm/min 20 mm/min
Overhang Length 35mm 30 mm
Coolant Air Blow (Nozzle)
\5’\(’)0)f(k5%i2)(92:5 - Hole Specification epth QB(l)Irr]r?nr]]())(IZS holes | Depth 17.5mmx 1 hole Sas
Cycle Time 1 min 56 sec per hole 5 min 36 sec per hole

——— ey

- UDCMX ¢6.8 : Drilled 25 holes with a single tool.
- More tool life left after drilling the 25th hole.
- Total material removal amount is about 17,000 mm® when the cycle time is less than 1 hour.

Hard Brittle Materials Drilling with UDCMX @1 x Slot Length 10 mm Aluminum A0,

Spindle Speed 5,000 min""
Feed Rate 7.5 mm/min
Peck Amount 0.05 mm
Coolant Water Soluble
Hole Specification Blind hole Depth 9 mm x 100 holes
Material Removal 100 holes 700 mm®
Amount 7mm?® per hole
Cycle Time 100 holes 8 h 46 min

5 min 16 sec per hole

100th drilled hole
No edge chipping

Drill tip after
drilling 100 holes.




2 Flutes

UDC

Size M2~M8

4 UDC

Thread Mills for Cemented Carbide and Hard Brittle Materials

—

UDCT oo

Material Applications (% Highly Recommended @ Recommended O Suggested)

Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum| Graphite  Copper = Plastics = Glass | Ttanium = Heat |Cemented Hard Britie
Steels | Steels | Steels Alloys PIFilled Alloys Rﬁlistant Carbide M(Nol?-)
astics oys etallic
gggg SKS/USSCM Héﬁ ~B50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC g Materials
@) * [ J
*

UDC-PCD
Series

CBN
Series
Square
[
/Q
c
2
Long Neck |@
Square
Radius

Spiral
V Cutter

Drill

* Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses etc.

Thread Mills for Cemented Carbide and Hard Brittle (Non-Metallic) Materials.

Direct milling offers higher efficiency and precision comparing to EDM and grinding process.
Developed to give improved hardness and durability, UDC also has outstanding adhesion to the tool.
UDC series End Mills and Drills are recommended to drill holes before threading.

Bta The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the
2 S ° precise value of this angle. Shank taper angle should not make
© contact with the work piece.
N zl
L ! Label Sample
v@ UDTCXT M4-0. 7-8 Farekon &
I
o %o-;«gm_w NILHEREEE NI
+#001 ¢D3.109
Measured diameter is printed on the label.
Total 10 models Unit (mm)
Thread Pitch Tool NG Effective = Shank Overall = Shank  Suggested
Model Number  Diameter e Diameter Flutes Length TaperAngle Length = Diameter Retail Price
M P oD 2, Bta L od ¥
UDCT M2-0.4-4 M2 04 1.5 2 4 16° 50 4 38,900
UDCT M2.5-0.45-5 M2.5 045 1.9 2 B 16° 50 4 38,900
UDCT M3-0.5-6 M3 05 2.4 2 6 16° 50 4 38,900
UDCT M4-0.7-8 M4 0.7 3.1 2 8 16° 50 4 38.900
UDCT M5-0.8-10 10 60 6 42,800
M5 0.8 39 2 16°
UDCT M5-0.8-15 15 60 6 42,800
UDCT M6-1-12 12 60 6 42,800
M6 1 4.6 2 16°
UDCT M6-1-18 18 60 6 42,800
UDCT M8-1.25-16 16 60 6 42,800
M8 1.25 59 2 16°
UDCT M8-1.25-24 24 60 6 42,800




WORK MATERIAL CEMENTED CARBIDE
Thread : Tool Effective Recommended "

Model Number Diameter Pitch Diameter Leng% PiotHole Diameter | SPindle Speed | Feed Rate

M P oD e (mm) (mm™) (mm/min)
M2-0.4-4 M2 0.4 15 4 ®1.6 20,000 3
M2.5-0.45-5 M2.5 0.45 1.9 5 @21 20,000 &
M3-0.5-6 M3 0.5 2.4 6 ®2.5 20,000 3
M4-0.7-8 M4 0.7 &hl 8 ®3.3 10,050 30
M5-0.8-10 10
M5-0.8-15 M5 0.8 3.9 15 ®4.2 8,000 30
M6-1-12 12
M6-1-18 M6 1 46 18 ®5 6,800 30
M8-1.25-16 16
M8-1.25-24 M8 1.25 59 o4 ®6.8 3,500 20

* Revised and reduced the spindle speed and feed rate for better tool life.

* These milling parameters are based on VM-40 (TAS standard) and are for reference only.
Tool life may differ depending on the type of Cemented Carbjde material. ) ) - )
For best results, fine parameter adjustments may be required, depending on the Carbide material; milling shape and strategy; machine
rigidity and spindle capability.

Note:

-This application requires a hiﬁ;h cutting force. A machine with poor rigidity and high vibration is not recommended.

-Use amachine equipped with helical interpolating functions. ) o )

-Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

-Tool setting length should achieve the least possible overhang. L

-Avoid confact with the coated area of the shank. This will Prevent tip vibration and tool jamming in the collet / holder. ) )

-Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.
-Decrease both spindle speed and feed rate proportionally.

-The feed rate is measured at the center of the tool. )

-The radial cutting depth is recommended to cut all at once. Do not cut several times.

-Adjust turning radius amount to meet required internal thread precision. )

-Airblow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

-Recommend water soluble coolant for Hard Brittle (tl)\lon-Metalllc Materials. o y -
-When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
-Remove chips to prevent heat generation and ignition during milling process..

-Protective gear, such as safety g{l,asses and face guards are required when milling. )
-Chips / dust generated while milling can have adverse affects on the machine pafts if they are not properly evacuated. Take steps to assure proper evacuation.

"Direct Drilling & Thread Milling" on Cemented Carbide!!

Cemented Carbide UDCMX 2.5 (Hole Before Threading)+ UDCT M3 (Thread Milling) VM-40(90HRA)

After drilling Holes

, Hole Before Threading Thread Milling
before threading ,
Tool UDCMX 2250-100 UDCT M3-0.5-6
Spindle Speed 2,000 min! 20,000 min!
Feed Rate 5 mm/min 3 mm/min
Peck Amount 0.5 mm —
Coolant Air Blow (Nozzle)
Hole Blind Hole
—_— Depth 6 mm x 16 holes
s Specification Depth 8 mm x 16 holes
After thread milling e :
= Cycle Time 2 min 2 sec per hole 9 min 15 sec per hole

New standard for Cemented Carbide Processing

® Cracks are minimized.
Work Size: ® Time and cost savings comparing to EDM process.
20 x 20 X 10 mm ® Highly precise thread geometry generated by single path threading.

UDC-PCD
Series

A —

CBN
Series

Square

‘ Barrel

Spiral
V Cutter







CBN Series

End Mills UNIMAX Series




The 2 features of UNIMAX CBN series

Various lineup of tools

2 types each for Ball and Radius.
SF series offers shiny milling surfaces.

Long Neck Ball Long Neck Radius
‘ Sugﬁrr_' gli;ror Supt;irn?:r:face Long tool life Sup(;irn?:l:face Long tool life
CBN-PLB CBN-LBSF CBN-LBF CBN-RSF CBN-LRF CBN-LRF
unC-pPeD ‘ , 2000 4000
s Series R
— e S S
2 Flutes 2 Flutes 2 Flutes 1 Flute 2 Flutes 4 Flutes
:n%lil)é Non helix angle ~ Helix angle 20"  Non helix angle  Non helix angle  Non helix angle  Non helix angle
Long Neck g
Square T|p
— geometry
Radius
Long Neck |2 120 122 126 132 136 146
Radius S
Taper Neck . - —
= High precision milling
‘ Industry-leading high precision.
. The tool measurements are printed on the label to support High Precision milling.
ong Neck |mo
- - Long Neck Ball Long Neck Radius
Teper Neck Super mirror ~ Super surface : Super surface :

Bell ‘ Ehtacs finish Long tool life finish Long tool life
—) CBN-PLB CBN-LBSF CBN-LBF CBN-RSF CBN-LRF CBN-LRF
Taper ; 0 2000 4000

R Series I
Barrel
R/ICR
s B Y DY g8 8
Spiral 2 k < 2 B =0,
V Cutter
R tolerance R tolerance R tolerance / CR tolerance / Diameter tolerance
— Diameter
Dril slz_a?nbge tolerance
— [ .. | OB | [B 0408
Technica : ‘ #001 RO.5 R+0.001/-0.001 #001 R1 R+0,001/0.000 #001 ¢ D0.600 R+0.003/0.000 #001 00998 R+0.001/0.000




For super surface finish The features of CBN series

CBN-LBSF, CBN-RSF for super surface finish.
SF series offers shiny milling surfaces. The power of SF

W Milling surface comparison of Ball type
CBN-LBSF CBN-LBSF For super surface finish

Tool center line

20

A cutting edge is set at the tip of the tool (zero peripheral speed).
Improved finishing surface by the burnishing effect on relief.

ELMAX (60HRC)

Size : @5 X Depth 2.5 mm

ToolSize  R0.5 X EL15 CBN-LBF For long tool life
Spindle Speed 30,000 min" I

Feed Rate 750 mm/min

Cusp Height 0.0001 mm

Coolant Oil Mist

Non helix angle design ensures high rigidity.

;20 Tool features of Radius type
CBN -RSF For super surface finish &=

1 flute design enables an even milling amount and prevents chip biting caused by runout.
The tool relief rubs against the milling surface to create a burnished finish.

¢3mm Shank

Spiral
V Cutter

Drill




2 Flutes CBN Long Neck Ball End Mills for Super Mirror Milling
Size R0.2~R0.5

rPatent pending || NEW
(BN-PLB @i "

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

Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum | Graphite = Copper = Plastics =~ Glass  Titanium = Heat  Cemented Hard Britle
S Steels | Steels | Steels Alloys Fild | Aloys | Resistant Carbide =~ (Non-
03mm Shenk Plastics Alloys Metallic)
Vsaes S50 SKLRM ek~ SOHRC ~SEHRC ~ GOHRC ~ BHAC, ~ TOHRC ! eterls
- )
~N AY
UDC-PCD O [ ] [ [ [ [
Series

/. J

—— 1. CBN material featuring very high wear resistance.

) 2. Burnishing effect enables super mirror milling!
“° 0 3.The slot design that allows coolant to reach the cutting edge.
—§ Chip evacuation effect offers long tool life.

Prevention of repetitive chip cutting offers uniform milling surfaces.

Radius
J
Long Neck A aj:j
Redits s Label Sample
J»n
.
ver Necl £
;ZE?ISNWK SAMPLE g
—— M e
— #001 R0.5 R+0.001/-0.001 E
Ball / Long Ball Radius accuracy measurments are printed on =
Shank Ball the label to support High Precision milling. é
< The shank taper angle shown is not an exact value and to avoid
Long Neck | contact with the work piece, we recommend the user controls
Ball 2 the precise value of this angle. Shank taper angle should not

make contact with the work piece.

N Inclined angle
Taper Neck
Ball
—
\_‘\
Taper %
@
/")
sarel Total 3 models Unit (mm)
Model Radiusof  Effective Length = Neck ShankTaper Overall ~Shank @ Suggested Effective Length by Inclined Angles
Spiral - BallNose = Length ~ of Cut Diameter Angle  Length Diameter Retail Price
v Culter(l R 2, 2 odi Bta L od ¥ 30’ 1° 1°30° 20 3°
D”H‘ CBN-PLB 2004-010 RO.2 1 024 038 15° 50 4 32800 1.03 1.06 1.09 1.13|1.21
- . CBN-PLB 2006-015 RO.3 1.5 036 058 15 50 4 30,800 153 157 162 1.68 1.79
Technical Data ‘
- CBN-PLB 2010-025 RO.5 25 06 098  15° 50 4 130,800 257 264 272 281 3.00




Milling Conditions for CBN-PLB

HEAT-TREATED STEELS / HARDENED STEELS Tool shape
WORK MATERIAL STAVAX / ELMAX / HAP10 / HAP72
(~70HRC)
Model Radius of | Effective = Spindle Feed ap QAe
Nromer BallNose = Length Speed Rate Axial Depth Radial Depth
(mm) (mm) (min™) | (mm/min) (mm) (mm)
2004-010 R0.2 1 30,000 150 0.001 0.001 Length of cut
2006-015 R0.3 1.5 30,000 300 0.002 0.002 ) )
The Iength of cut tha( |s.1.2 times }he
2010025 = R0.5 25 30,000 | 375 0.003 0.003 ball radius enables finishing on vertical
surfaces.
.
s A
Qe
Note:

- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’ s maximum spindle speed.
+ Recommend oil mist to avoid tool damage.

Inclined surface milling
2 Flutes CBN-PLB R0.5 x EL2.5 ELMAX (60HRC)

Process Finishing 45° Inclined Surface
Coolant Oil Mist

Milling Method Contour milling
Spindle Speed 30,000 min’

Feed Rate 375 mm/min
Allowance 0003 mm Surface roughness
Cycle Time 1 pocket 1h 30 min 15" Inclined Surface Zg Eg gg}g Zm

Milling time and transition of Ra (Unit: .m)

gggs —o—15Inclined surface
0.03 —o— 45" Inclined surface
0025 0.021
0.02 0.017 0.016 )0 019
0015 0.013 0.013 :
0.015 0.015
0.01 0.012 0.012
0.005
1 Pocket 15Pockets 20 Pockets ~ 25Pockets 30 Pockets
1h30min 22h30min 30h 37h30min 45h Tool af;e_r 45h
Only subtle difference in surface roughness after 45 hours. of milling

2 Flutes

@3mm Shark
V Series

UDC-PCD
Series

S

AN ——

Square

Long Neck
-

aienbg

oo | Long Neck
2 | Ball

Taper Neck
Ball
N —

Taper

(1ade] )

AY

Barrel

Spiral
V Cutter

-

Drill

-

‘ Technical Data




2 Flutes CBN Long Neck Ball End Mills for Super Finishing

®3mm Shank ‘

AY

UDC-PCD
Series

—

e AY

Square

arenbg

Long Neck
Square

/

Radius

Long Neck
Radius

sniped

Taper Neck
Radius

-
B
Ball / Long
Shank Ball

Long Neck |
Ball L

Taper Neck ‘

Ball

Spiral
V Cutter

Drill

A
Technical Data ‘

Size R0.05~R1

Patented in Japan,
ST % | (S S China, Taiwan and Korea
[ ] | 50° 0/-0.004 [ Geometry

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

Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum | Graphite = Copper = Plastics =~ Glass  Titanium = Heat  Cemented Hard Britle

Steels | Steels | Steels Alloys PIFilled Alloys R:?listam Carbide M(Nol?-)
astics oys etallic

S50 SKLRM ek~ SOHRC ~SEHRC ~ GOHRC ~ BHAC, ~ TOHRC ! eterls

@) ([ ] [ ] [ ] [ ] [ ]

Label Sample R

CBN-LBSF 2020-060 ”23:9?“ &
e RSB 000 [IININEEEL I
#001 R1 R+0501/0.000

Ball Radius accuracy measurments are printed on
the label to support High Precision milling.

Actual effective length

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls
the precise value of this angle. Shank taper angle should not
make contact with the work piece.

.a

A cutting edge is set at the tip of the tool (zero peripheral speed).
Less tool damage and improved finishing surface.

Inclined angle

For higher precision and better surface finish

Ball radius accuracy = 0.002mm based on Nominal Radius. Tool center line

Inclined surface milling CBN-LBF & CBN-LBSF comparison

2 Flutes R0.3 X EL1.5 ELMAX (60.5HRC)

Pocket Size : 9 X 9 X Depth 1.5 mm

Surface Roughness after milling
0.09 1

008 -
oor {0079
0.06 -

0.05 -
004 0.05

003 A 0.039

0.02 4
0.01 4

0 T
CBN-LBF CBN-LBSF CBN-LBF CBN-LBSF
For long tool life  For super surface finish For long tool life For super surface finish

45’ Inclined Surface

Surface roughness after milling

15° Inclined Surface

‘ Milling method Spindle Speed Feed Rate Allowance Cusp height Coolant Cycle Time ‘
‘ Contour spiral milling 30,000 min™ 550 mm/min 0.005 mm 0.0001 mm QOil mist 21.5min ‘




2 Flutes

Lens application
2 Flutes CBN-LBSF R0.3 X EL1 - R1 X EL3 Al (R 5
Zy Surface Roughness after milling
b : CBN-LBSF
Measurment point Ra (um) Milling video
Front point of Y axis 0.0272

Center point of Y axis 0.0172

Work Size : 100 X 100 X 20 mm Shiny surface Back point of Y axis 0.0304 ‘ -
Coolant : Oil mist, Oil coolant )
”UDC'PCD
Spindle Feed ‘ Series
Allowance | Cycle Time \
No. Process Tool Speed Rate J ;
(min" (mm/min) (mm) (mm) (mm) (h:m)
1 Roughing 9,480 2,400 0.18 0.75 0.08 1:01
HGB R2 \
2 Lens part/Semi-roughing 9,480 2,400 0.18 0.375 0.05 0:06 ———
Square
3 | Periphery/Semi-roughing 14,700 2,160 0.1 0.35 0.05 0:07 )
4 Periphery/Semi-finishing! ' HGB R1 14,700 2,160 0.1 0.1 0.02 0:03
5 | Lens part/Semi-finishing1 14,700 2,160 0.03 0.1 0.02 0:36
6  Periphery/Semi-finishing2 | HGB R0.5 21,000 1,750 0.04 0.04 0.005 0:15 Radius
7 Lens part/Semi-finishing2 ' HGB R1 14,700 2,160 0.015 0.05 0.005 1:13 B Long Nec
2| Radius
8 | Periphery/Finishing CBN-LBSF R0.3 x EL1| 30,000 600 0.01 0.01 0 2:56 o
9 Lens part/Finishing CBN-LBSF Rt X EL3 24,000 750 0.005 0.018 0 4:52
Total  11:09
CBN-LBF/CBN-LBSF Surface roughness comparison STAVAX (52HRC) e
2 Flutes RO0.5 X EL1.5 S\
’TaperH k
Ball
N —
Size : 55 X 25 X 23 mm ———
Coolant : Oil mist P
?D Taper
Barrel
Spindle Feed , (spira
Speed Rate (n??ﬁ) (r?r%) Cyal:aln:l)me ‘ V Coter
(min™) (mm/min) ' -
CBN-LBSF CBN-LBF 36,000 600 0.003 0.008 217 ‘ ol
For super surface  For long tool life .
Ra 0.033pm  Ra0.159 ym CBN-LBSF is recommended for excellent milling surface. S
The surface finish is of such high quality that the letters reflect | Joomeaioas
perfectly in it.



2 Flutes CBN Long Neck Ball End Mills for Super Finishing

Total 36 models Shank taper angle Bta is only for reference Unit (mm)
Model Radiusof  Effective Length = Neck ShankTaper Overall ~Shank @ Suggested Effective Length by Inclined Angles
Nl BallNose = Length  of Cut Diameter Angle  Length Diameter Retail Price
R 2, 2 od Bta L ¢d b 30’ 1° 1930’ 2 3°
CBN-LBSF 2001-003 0.3 50 4 46,700 0.30 0.30 0.30 0.30 0.33
R0O.05 0.07 009 15°
CBN-LBSF 2001-005 0.5 50 48,600 0.50 0.50 0.51] 053 057
CBN-LBSF 20015-0045 0.45 50 46,700 045 045 046 048 0.51
RO.075 0.1 0.14  15%5°
CBN-LBSF 20015-0075 0.75 50 48,600 0.75 0.76 0.78 0.81 0.88
3mm Sha f CBN-LBSF 2002-003 0.3 50 35,000 0.30 0.30 0.30 0.30 0.32
‘ ‘ RO.1 0.13 0.19  15°
CBN-LBSF 2002-006 0.6 50 35,000 0.60 0.60 0.62 0.64 0.69
UDC~PCD: CBN-LBSF 2003-005 0.5 50 33,900 0.51 0.53 0.54 0.56 0.60
sees CBN-LBSF 2003-0075 |RO.15 0.75 022 028 15° 50 34,400 0.77, 0.79 0.82 0.85 091
CBN-LBSF 2003-009 0.9 50 35,000 091 0.94 097 1.01 1.08

30,600 0.77 0.79 081 0.84 0.90
31,200 1.03 1.06 1.09 1.13 1.21

. CBN-LBSF 2004-0075 0.75 50

CBN-LBSF 2004-010 | RO.2 1 0.32 038 15 @ 50

4

4

4

4

4

4

4

4

4

4
Square CBN-LBSF 2004-012 1.2 50 4 31,700 1.22 1.26 1.30 1.35 1.44
CBN-LBSF 2005-010 1 50 4 31200 101 1.04 1.07 1.11 1.18
CBN-LBSF 2005-015 RO-25 15 04 048 17 50 4 32200 153 158 1.63 1.68 1.80
— CBN-LBSF 2006-010 1 50 4 28700 1.01 1.04 1.07 1.10 1.17
Radius CBN-LBSF 2006-015  RO.3 15 048 058 15 50 4 29300 153 157 162 1.68 1.79
~ | CBN-LBSF2006-020 2 50 4 29300 205 2.11 2.18 225 241
“ 5 CBNALBSF 2008020 2 50 4 29300 204 2.10 2.17 224 2.39
«%fw canigsFaooso0 0 a4 00 078 S g 4 51240 401 424 438 454 488
‘  CBN-LBSF 2010015 15 50 4 28700 153 1.57 1.61 1.66 1.76
CBN-LBSF 2010-020 2 50 4 28700 205 2.11 2.17 223 2.38
CBN-LBSF 2010-025 25 50 4 29300 257 264 272 2.81 3.00
cnissFo00m0 0 g 07 998 TE gy 29,300 3.09 3.18 328 3.38 3.62
CBN-LBSF 2010-040 4 50 4 31200 4.12 4.25 4.38 453 4.87
CBN-LBSF 2010-060 6 50 4 31200 6.19 6.39 6.60 6.83 7.35
CBN-LBSF 2015-025 25 50 4 30000 260 267 274 281 299
75 CBN-LBSF 2015-030 3 50 4 30000 3.12 320 3.29 3.39 361
" |CBN-LBSF2015-033 RO.75 3.8 09 146 15 50 4 30500 394 406 4.18 4.31 461
L CBN-LBSF 2015-060 6 50 4 30500 6.22 641 6.62 6.84 7.34
CBN-LBSF 2015-080 8 50 4 33200 828 855 883 9.14 9.83
- CBN-LBSF 2020-030 3 50 4 30500 3.09 3.16 3.24 3.33 3.53
i CBN-LBSF 2020-040 4 50 4 30500 4.12 4.23 4.35 448 4.77
. CBN-LBSF 2020050 5 . g7 15 B0 4 30500 516 530 546 563 601
CBN-LBSF 2020-060 6 50 4 32200 6.19 6.37 657 6.78 7.26
... | CBN-LBSF2020-080 8 50 4 33200 826 851 879 9.08 9.74
CBN-LBSF 2020-100 10 50 4 3360010.3210.6511.0011.3812.23




Milling Conditions for CBN-LBSF

HEAT-TREATED STEELS / HARDENED STEELS
WORK MATERIAL STAVAX 7 ELMAX / HAP10 / HAP72
(~68HRC)

Model Radius of | Effective | Spindle Feed ) ap _ae
Nromer BallNose = Length Spggd Rate. Axial Depth Radial Depth

(mm) (mm) (min®)  (mm/min) (mm) (mm)
2001-003 RO05 0.3 30,000 70 0.003MAX 0.006MAX
2001-005 0.5 30,000 70 0.002MAX 0.006MAX
20015-0045 RO0TS 0.45 30,000 150 0.004MAX 0.008MAX
20015-0075 0.75 30,000 125 0.004MAX 0.008MAX
2002-003 0.3 30,000 240 0.005MAX 0.01 MAX
2002-006 ROt 0.6 30,000 200 0.005MAX 0.01 MAX
2003-005 0.5 30,000 300 0.005MAX 0.01 MAX
2003-0075 R0.15 0.75 30,000 250 0.005MAX 0.01 MAX
2003-009 0.9 30,000 250 0.005MAX 0.01 MAX
2004-0075 0.75 30,000 360 0.005MAX 0.01 MAX
2004-010 R0.2 1 30,000 300 0.005MAX 0.01 MAX
2004-012 1.2 30,000 300 0.005MAX 0.01 MAX
2005-010 R0.25 1 30,000 420 0.005MAX 0.01 MAX
2005-015 15 30,000 350 0.005MAX 0.01 MAX
2006-010 1 30,000 500 0.01 MAX 0.015MAX
2006-015 R0.3 15 30,000 500 0.01 MAX 0.015MAX
2006-020 2 30,000 350 0.01 MAX 0.015MAX
2008-020 RO4 2 30,000 620 0.01 MAX 0.015MAX
2008-040 4 30,000 420 0.01 MAX 0.015MAX
2010-015 15 30,000 750 0.01 MAX 0.02 MAX
2010-020 2 30,000 750 0.01 MAX 0.02 MAX
2010-025 ROS 25 30,000 750 0.01 MAX 0.02 MAX
2010-030 3 30,000 500 0.01 MAX 0.02 MAX
2010-040 4 30,000 500 0.01 MAX 0.02 MAX
2010-060 6 30,000 330 0.01 MAX 0.02 MAX
2015-025 2.5 20,000 750 0.01 MAX 0.02 MAX
2015-030 3 20,000 750 0.01 MAX 0.02 MAX
2015-038 R0.75 3.8 20,000 750 0.01 MAX 0.02 MAX
2015-060 6 20,000 500 0.01 MAX 0.02 MAX
2015-080 8 20,000 500 0.01 MAX 0.02 MAX
2020-030 3 15,000 750 0.01 MAX 0.025MAX
2020-040 4 15,000 750 0.01 MAX 0.025 MAX
2020-050 A1 5 15,000 750 0.01 MAX 0.025MAX
2020-060 6 15,000 500 0.01 MAX 0.025MAX
2020-080 8 15,000 500 0.01 MAX 0.025MAX
2020-100 10 15,000 500 0.01 MAX 0.025MAX

Note:

- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’ s maximum spindle speed.
- Recommend oil mist to avoid tool damage.
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2 Flutes CBN Long Neck Ball End Mills
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Technical Data ‘

Size R0.05~R2

l | I Shank Dia [/ Back Taper
[ | 0° 0/-0.004 [ Geometry
RO05~R15 R

Material Applications (% Highly Recommended @ Recommended O Suggested)

Additional 6 models

Work Material

O C&V-IBF 2006-015  Feswont &
R o [[] (/=TT
#001 $D0.600 R+0.003/0.000

Diameter and Ball Radius accuracy measurments are
printed on the label to support High Precision milling.

For long tool life
Various lineup from R0.05 to R2.

Reflector mold finishing

Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum | Graphite = Copper = Plastics =~ Glass  Titanium = Heat  Cemented Hard Britle
Steels | Steels | Steels Alloys PIFi"ed Alloys R:flistam Carbide M(Nol?-)
astics loys etallic
ggg SKS/USSCM ”9,6 ~B50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC g Materials
@) [ [ J [ ] [ [ ]
Label Sample Rj:i o |
S S E—
o)

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls
the precise value of this angle. Shank taper angle should not
make contact with the work piece.

Tool center line

Non helix angle design ensures high rigidity.

2 Flutes CBN-LBF RO0.15 X EL0.9

Actual effective length

Inclined angle

SKD11 (60HRC)

Spindle Feed
No. Tool eed Rate a Cycle Time
(rFr)nn‘) (mmiminy MM  mm) - Chimzs)
1 HSB R15 15,000 800 0.06 0.06 0:25:37
2 HSB R0.5 20,000 500 0.025 0.025 1:11:53
Size 3 'HSB Ro0.25 25,000 350 0.02 0.02 0:34:29
100 X 25 X 45 mm
Coolant : Oil mist
4 'HSB Ro0.15 30,000 300 0.015 0.015 0:30:55
CBN-LBF Q-
5 R0.15 X EL0.9 30,000 300 0.008 0.008 3:48:13
Total 6:31:07



Convex shaped finishing

2 Flutes CBN-LBF/CBN-LBSF R0.3 X EL1.5

Work Size : 80 X 50 X 30 mm
Coolant : Oil mist

STAVAX (52HRC)

Process Finishing
Milling Method Contour spiral milling
Spindle Speed 30,000 min’
Feed Rate 800 mm/min
Cusp Height 0.0001 mm

Q. 0.015 mm
Cycle Time 9:48 h:m

Work piece dimensional error after milling

-

For long tool life CBN-LBF

N

The 1st ridge The 40th ridge
NG

~
For super surface finish CBN-LBSF

The 1st ridge The 40th ridge )

Both types are able to mill for a long time while maintaining accuracy.
Milling time 1 ridge : 12 min 30 sec, 40 ridges : 8 h 20 min,

Milling surface comparison

4 N [ I
For long tool e CBMN=LBF For super surface finish CBMN=LBSF
- . - 1
The 1stridge  The 40th ridge The 1stridge  The 40th ridge
\_ RN

%

CBN-LBF for high efficiency
milling and long tool life.

CBN-LBSF offers shiny milling

surfaces.

2 Flutes
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2 Flutes CBN Long Neck Ball End Mills

Reflector mold finishing
2 Flutes CBN-LBF R0.4 x EL2 STAVAX (52HRC)

Spindle = Feed a Cycle
No  Process Tool Speed Rate D Time
(min™  (mm/min) (mm) |~ (mm) (h:m:s)
1 Roughing HRRS ¢6 x CR1 X EL18 = 3,500 = 2,500 0.2 2 0:18:00
2 | Semi-roughing ' HRRS ¢6 < CR1 X EL18 = 9,000 = 2,500 0.05 0.1 0:13:35
— 3 | Semi-roughing HRRS ¢2 X CR0.3 X EL6 | 3,500 1,000 0.04 1 0:33:55
e ‘ 4 Semifinishing HSBR1.5 12000 2500 002 | 007 | 0:12:24
N 5 | Semi-finishing | HSB R0.75 7,000 | 1,000 0.04 0.07 0:20:50
Soice 6 Semifinishing HSB R0.75 7000 700 005 005 | 0:808
— CBN-LBF 7 | Semifinishing | HSB R0.5 8,000 500 0.02 0.03 0:23:24
Milling video of
- foering motd for 8 Semiinishing HSBR0.5 15000 | 1200 002 | 003  1:30:33
—
— 9 | Finishing CBN-LBF R0.4 X EL2 26,000 800 0.01 0.004 | 10:12:54
Square Total 14:03:43
w
—'2
Long Neck %
Square
Radius
) Total 64 models *Shank taper angle Bta is only for reference. Unit (mm)
;‘i’;igm “z Model Radius of  Effective Length =~ Neck  ShankTaper Overall Shank ' Suggested Effective Length by Inclined Angles
) )g Number BallNose Length  of Cut Diameter Angle  Length Diameter Retail Price
o k: R 2, 2 @d, Bta L ¢d ¥ 30° 1° 1°30° 2 3
aper Necl ‘
Radius
CBN-LBF 2001-003 0.3 50 4 42,400 0.30  0.30  0.30 0.30 0.33
—— RO.05 0.08 009 15°
——— CBN-LBF 2001-005 0.5 50 4 144,100 050 050 051 053|057
Ball / Long ‘ CBN-LBF 20015-0045 0.45 50 4 42400 045 045 046 048 051
Shenk Ball RO.075 0.15 0.14 | 15°
J CBN-LBF 20015-0075 0.75 50 4 44,100 0.75 0.76 0.78 | 0.81 0.88
Long Neok o CBN-LBF 2002-003 0.3 50 4 28800 0.30  0.30 0.30 0.30 0.32
Bal )
§ = CBN-LBF 2002-006 RO.1 06 0.16 0.19 15° 50 4 31,700 0.60 060 0.62 0.64 0.69
Taper Neck ‘ CBN-LBF 2002-010 1 50 4 33300 1.00 1.03 1.06 1.10 1.19
B CBN-LBF 2003-005 05 50 4 28800 051|053 054 056 0.60
e — CBN-LBF 2003-0075 0.75 50 4 28800 0.77 | 0.79 082 085 091
| RO.15 . 024 028 15° ‘ . . . . .
Taper 1S CBN-LBF 2003-009 0.9 50 4 31,700 0.91 094 0986 1.00 1.06
@
") CBN-LBF 2003-015 1.5 50 4 33300 153158 163 168 1.80
) CBN-LBF 2004-005 0.5 50 4 27,700 051 052 054 055|058
o CBN-LBF 2004-0075 0.75 50 4 27,700 077079 081 084 0.90
CBN-LBF 2004-010 1 50 4 27,700 1.083 1.06 1.09 1.13 1.21
RO.2 0.32 038 15°
ip‘crj‘ner CBN-LBF 2004-012 1.2 50 4 28800 122 125 129 133 142
/ CBN-LBF 2004-020 2 50 4 30600 204 210 2.17 224 240
CBN-LBF 2004-030 3 50 4 33300 307 317 327 338 362
"' CBN-LBF 2005-010 1 50 4 27700 102 105 108 1.12 1.19
- o CBN-LBF 2005-015 1.5 50 4 28800 1563 157 162 166 1.78
) RO.25 04 048 15°
. Technical 35‘?,‘ CBN-LBF 2005-025 25 50 4 30,600 256 263 272 280 3.00
CBN-LBF 2005-035 35 50 4 32,200 359 3.70 382 394 422

Next Page =




2 Flutes

*Additional model

Unit (mm)
Model Radius of  Effective Length 'Neck Shank Taper Overall IShank Suggestgd Effective Length by Inclined Angles
Number BallNose  Length = of Cut Diameter Angle  Length Diameter Retail Price
R e, ) od; Bta L od ¥ 30 1o 1930° > 3

CBN-LBF 2006-010 1 50 4 26600 1.02 105 108 1.11 1.18
CBN-LBF 2006-015 15 50 4 26600 152 157 1681 166 1.76
CBN-LBF 2006-030 3 50 4 28400 3.07 3.16 326 3.37 3.60

RO.3 048 058 15°
CBN-LBF 2006-040 4 50 4 28400 4.10 423 4.36 450 4.82
CBN-LBF 2006-050 5 50 4 28800 5.13 529 546 564 6.05
CBN-LBF 2006-060 6 50 4 31600 6.17 636 656 6.78 7.27 S
CBN-LBF 2008-020 2 50 4 26600 2.04 209 215 221 235
CBN-LBF 2008040 RO.4 4 06 078 15 50 4 28400 4.10 422 435 449 4.80 ,
CBN-LBF 2008-060 6 50 4 31,100 6.16 635 655 6.77 7.25 upc-pen
CBN-LBF 2010-015 15 50 4 26600 153 157 161 166 1.76 Seres
CBN-LBF 2010-020 2 50 4 26600 2.05 211 217 223 238
CBN-LBF 2010-025 25 50 4 26600 256 263 270 2.78 2.96
CBN-LBF 2010-040 4 50 4 28400 4.11 4.23 435 449 479

RO.5 07 098 15 ———
CBN-LBF 2010-050 5 50 4 28400 5.14 529 545 563 6.02
CBN-LBF 2010-060 6 50 4 28400 6.17 636 655 677 7.24 e
CBN-LBF 2010-080 8 50 4 28800 823 849 876 904 969
CBN-LBF 2010-100 10 50 4 29500/ 10.30 10.62 10.96 11.32 12.13
CBN-LBF 2012-024 24 50 4 27,700 246 253 260 2.68 2.85
CBN-LBF 2012030 RO.6 3 08 118 15° B0 4 |27,700 3.08 3.17 327 3.37 360 .
CBN-LBF 2012-060 6 50 4 32200 6.18 638 659 682 7.33 -
CBN-LBF 2015-030 3 50 4 27,700 3.12 320 329 3.39 361 §EfN
CBN-LBF 2015-040 4 50 4 27,700 4.15 427 440 454 485 &\
CBN-LBF 2015-060 6 50 4 27,700 622 641 662 684 7.34 [ TaperNeck
CBN-LBF2015.080 RO.75 8 09 146 15 50 4 30600 828 855 883 914 983
CBN-LBF 2015-100 10 50 4 32,200 10.35 10.69 11.05 11.44 12.31 T
CBN-LBF 2015-120 12 50 4 32,200 1242 12.83 13.27 13.74 14.80 -
CBN-LBF 2015-150 15 50 4 32,200 15.52 16.04 1659 17.19 1853 p—
CBN-LBF 2020-040 4 50 | 4 27,700 4.12 4.23 435 448 477 50| one Neck
CBN-LBF 2020-050 5 50 4 |27,700 5.16 530 5.46 563 601 o
CBN-LBF 2020-060 6 50 4 27,700 6.19 637 657 678 7.26 e
CBN-LBF 2020-080 8 50 4 30600 826 851 879 908 974 o
CBN-LBF 2020-100 10 50 4 30,600 10.32/10.65 11.00 11.38 12.23 Mo

R1 12 197 15 2| Taper
CBN-LBF 2020-120 12 50 4 32,200 12.39/12.79 13.22 13.68 14.72 8|
CBN-LBF 2020-140 14 50 4 32,700 14.4614.93 15.44 1598 17.20 )
CBN-LBF 2020-160 16 50 4 32,700 16.53/17.07 17.65 18.28 19.69 Barrel
CBN-LBF 2020-180 18 50 4 32,700 1859 19.21 19.87 20.58 lolerere
CBN-LBF 2020-200 20 50 4 32,700 20.66 21.35 22.09|22.88 ke \é”&riher
CBN-LBF 2030-040 4 50 6 29260 4.16 4.26 4.36 4.47 472 L
CBN-LBF 2030-060 R1.5 6 18 294 15 B0 6 29260 623 640 658 677 7.21
CBN-LBF 2030-080 8 50 6 29260 830 854 879 907 9.70 \D”"
CBN-LBF 2040-060 6 50 6 35320 6.21 636 652 670 7.09 ) -
CBN-LBF 2040-080 R2 8 24 395 15° 50 6 35320 828 850 874 900 957  Teuria Da
CBN-LBF 2040-100 10 50 6 35320 10.35 10.64 10.96 11.30 12.06 ) i



2 Flutes CBN Long Neck Ball End Mills
Milling Conditions for CBN-LBF

HEATTREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10/ HAP72
(~52HRC) (~62HRC) (~B8HRC)

Radius of Effective Spindle = Feed ap ae Spindle = Feed ap ae Spindle = Feed ap ae

sl e B e e
20008 | 03 000 20 0005 0005 0000 150 0003 0005 30000 100 0002 0005
\ 2001-005 05 | 30000 150 0003 0005 30000 120 0003 0005 30000 90 0002  0.005
igsyfhaq[ ‘ 20150045 045 0000 30 0005 0005 0000 20 004 0005 30000 20 0003 0005
e ) | 20015-0075 075 30000 220 0004 0005 30000 160 = 0004 = 0005 = 30000 100 0003  0.005
——— 2002-003 03 | 30000 660 0005 0005 30000 550 = 0005 0005 & 30000 440 0005  0.05
oo 2002006 RO1 06 30000 500 0005 0005 30000 400 0005 0005 30000 300 0005  0.005
L 2002010 130000 290 0005 0005 30000 200 0005 = 0005 30000 120 = 0005 = 0005
. 2003-005 05 | 30000 1000 0005 0005 30000 950 0005 0005 30000 620 0005 0005
) 2000075 | 075 W00 80 | 0005 0005 0000 0 0005 0005 30000 S0 0005 0005
—— 2003-009 09 | 30000 760 0005 0005 30000 600 0005 0005 30000 430 = 0005  0.005
sqvare | 2003-015 15 | 30000 460 = 0005 = 0005 30000 320 0005 0005 30000 190 = 0005 & 0.005
—% 2004-005 05 | 30000 1580 = 0005 001 30000 1330 = 0005 001 30000 860 0005  0.005
s | 2004-0075 075 30000 139 & 0005 001 | 30000 1140 = 0005 001 30000 800 0005 = 0.005
::*\’ 2000 1 G000 120 0005 001 | 0000 %0 0005 001 | 3000 730 0005 0005
s 2004-012 12 30000 105 = 0005 001 30000 80 0005 001 30000 620 0005 0005
) 2004-020 2 30000 600 0005 001 | 30000 450 = 0005 001 30000 330 0005  0.005
g \g 2004-030 3 20000 400 0005 0005 20000 300 = 0005 0005 20000 190 0003 = 0.003
)5 2005-010 1 30000 1600 001 | 001 | 30000 1300 = 001 | 001 30000 920 0005 001
;251’!“““\ 209015 | 15 0000 130 00 | 001 | 0000 1000 001 | 001 | 3000 760 0005 001
) 2005-025 25 | 30000 800 001 001 30000 700 =001 | 001 30000 480 = 0005 001
—) 2005-035 35 | 22000 550 001 | 001 22000 = 500 = 0005 = 001 | 22000 330 & 0005 = 0.005
Sk 2006-010 1 30000 2400 002 | 003 30000 190 002 003 30000 1080 001 | 002
@m 2006-015 15 | 30000 2000 002 | 003 30000 150 002 | 003 30000 1000 001 002
Bl |2 20600 | 8 2000 1100 002 02 26000 %0 002 002 2600 760 001 001
. 2006-040 4 22000 750 001 | 002 22000 650 | 001 | 002 | 22000 570 = 0005 = 0.1
i 2006-050 5 18000 550 001 001 18000 450 = 001 | 001 18000 410 = 0005 = 0.005
2006060 6 | 12000 350 0005 001 12000 290 | 0005 & 0005 12000 260 = 0003 | 0.003

.

Taper B 2008-020 2 30000 2500 002 003 30000 2100 002 | 003 30000 1700 001 002
2 2008040 RO4 | 4 25000 1500 @ 002 | 002 | 25000 1350 = 002 | 002 | 25000 1200 = 001 | 001
cra] 2008-060 6 18000 1000 001 | 002 | 18000 800 001 | 002 18000 750 0005 001
2010-015 15 | 30000 3700 004 | 005 30000 3400 003 | 004 | 30000 2300 0025 = 003
o 2010-020 2 | 30000 3500 004 | 004 | 30000 3200 003 | 004 | 30000 2200 002 003
v Cutter 2010-025 25 | 30000 3300 004 | 004 | 30000 3000 003 | 004 | 30000 2100 002 | 003
) 21000 4 27000 2700 006 | 004 2000 2300 003 008 2000 180 0@ | 00
Dl ‘ 2010-050 5 | 23000 2200 003 | 003 | 23000 1800 = 003 | 003 | 23000 1450 & 002 | 002
: g 2010-060 6 | 20000 1900 =002 | 003 | 20000 1500 =002 | 003 | 20000 1200 =001 002
TedvicaDea | 2010-080 8 | 14000 1300 & 001 | 002 | 14000 1000 = 001 | 002 | 14000 800 = 001 | 0.1
. 2010-100 10 9000 800 001 | 002 | 9000 600 001 001 | 9000 49 0005  0.005




Milling Conditions for CBN-LBF

HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)
Radius of Effective Spindle = Feed ap ae Spindle = Feed ap aAe Spindle = Feed ap ae
s A1 0T | S o g g S o g ISP S | g gt
2012-024 24 30,000 = 3,000 0.05 0.05 29,500 & 2,550 0.035 0.04 29,000 = 2,100 0.02 0.03
2012-030 = R0.6 30,000 2,750 0.05 0.05 29,000 2,350 0.035 0.035 28,000 2,000 0.02 0.025
2012-060 6 23,500 = 2,000 0.03 0.03 23,500 @ 1,650 0.025 0.025 23,500 = 1,300 0.02 0.02
2015-030 3 30,000 = 3,000 0.07 0.07 28,500 = 2,550 0.045 0.05 27,000 2,100 0.02 0.03
2015-040 4 28,500 = 2,750 0.06 0.06 27,250 | 2,300 0.04 0.04 26,000 = 1,900 0.02 0.025
2015-060 6 26,000 2,200 0.04 0.045 25500 1,900 0.03 0.03 25,000 1,650 0.02 0.02
2015-080 | R0.75 8 24,000 2,000 0.025 0.03 24,000 1,700 0.02 0.025 24,000 1,400 0.015 0.02
2015-100 10 16,000 = 1,300 0.02 0.02 16,000 = 1,100 0.015 0.018 16,000 900 0.01 0.015
2015-120 12 12,000 1,000 0.016 0.018 12,000 880 0.012 0.016 12,000 730 0.008 0.012
2015-150 15 6,000 600 0.01 0.015 6,000 550 0.008 0.012 6,000 490 0.005 0.008
2020-040 4 30,000 3,000 0.1 0.1 27,000 2,550 0.06 0.065 24,000 2,100 0.02 0.03
2020-050 5 28,000 2,750 0.08 0.08 26,000 2,300 0.05 0.05 24,000 1,900 0.02 0.025
2020-060 6 27,000 = 2,500 0.05 0.06 25500 | 2,050 0.035 0.04 24,000 = 1,650 0.015 0.025
2020-080 8 25,000 2,200 0.035 0.045 24500 =~ 1,800 0.025 0.03 24,000 = 1,400 0.015 0.02
2020-100 A1 10 24,000 = 2,000 0.02 0.03 24,000 & 1,600 0.015 0.025 24,000 = 1,200 0.01 0.02
2020-120 12 19,500 1,600 0.017 0.025 19,500 1,300 0.013 0.021 19,500 1,000 0.009 0.017
2020-140 14 15,000 | 1,250 0.015 0.02 15,000 = 1,050 0.012 0.018 15,000 850 0.008 0.015
2020-160 16 11,500 990 0.013 0.017 11,500 860 0.011 0.015 11,500 730 0.007 0.013
2020-180 18 8,000 740 0.012 0.013 8,000 670 0.009 0.013 8,000 610 0.006 0.012
2020-200 20 4,500 490 0.01 0.01 4,500 490 0.008 0.01 4,500 490 0.005 0.01
2030-040 4 20,000 & 2,500 0.1 0.15 18,000 = 2,200 0.06 0.09 16,000 = 1,900 0.04 0.06
2030-060 R1.5 6 20,000 = 2,500 0.1 0.15 18,000 = 2,200 0.06 0.09 16,000 = 1,900 0.04 0.06
2030-080 8 18,000 2,200 0.08 0.12 17,000 2,000 0.05 0.075 16,000 1,650 0.04 0.05
2040-060 6 17,000 = 2,500 0.12 0.18 15,000 = 2,200 0.08 0.12 13,000 = 1,900 0.05 0.08
2040-080 R2 8 17,000 2,500 0.12 0.18 15,000 2,200 0.08 0.12 13,000 1,900 0.05 0.08
2040-100 10 16,000 = 2,200 0.1 0.15 14,000 = 2,000 0.06 0.09 13,000 = 1,650 0.05 0.08
Note:

-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’ s
maximum spindle speed.
Recommend oil mist to avoid tool damage.
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Size ¢0.2~¢2

Patented in

| | | | ] y | Japan, Taiwan
CBN \ Shank Dia [if| Back Taper P
- A o R 0/-0.004 [ Geometry

CR=002 CR=005

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

Carbon | Alloy  Prehardened Hardened Steels Castlron |Aluminum | Graphite =~ Copper | Plastics = Glass  Titanium = Heat  Cemented  Hard Brite
Steels | Steels | Steels Alloys Fild | Aloys  Resistant Carbide ~— (Non-
Plastics Alloys Metallic)
gggg SKS/USSCM Hé,ﬁ ~50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC b Materials
UDC-PCD ® ®
Series
Label Sample CR -
. gy \ § _—\ea
o357 E=— e —————- +3 5
[ SAMPLE g AL‘«Q t 5
Square ‘(/) $#001 ¢D0.998 R+0.001/0.000 L | %
Q . =
——¢ Diameter and Corner R accuracy measurements are ) ) E
Long Neck | printed on the label to support High Precision milling. The shank taper angle shown is not an exact value and to avoid <
Sauare contact with the work piece, we recommend the user controls
- the precise value of this angle. Shank taper angle should not
—— make contact with the work piece. Inclined angle
Radius

Fan E  The tool relief rubs against the milling surface to create a burnished finish.
1 flute design enables an even milling amount and prevents chip biting caused by runout.

Taper (8 l] The cutting edge at the tip point has a burnishing effect. (ELMAX 60HRC)
" The unique design on the tool relief offers a shiny surface finish.
o 1 Flute
- CBN-RSF 2 Flutes

Drill

Technical Data ‘




Inclined pocket milling
1Flute CBN-RSF ©2 X CR0.1 X EL4 ELMAX (60HRC)

Process Finishing
Milling Method Contour Milling
Bottom surface Spindle Speed 30,000 min’
15° Feed Rate 375 mm/min
Inclined surface E—— 0.01 mmimi g S
CBN-LRF CBN-RSF inishing Allowance .01 mm/min
(Conventional) Cusp Height at Inclined Surface  0.00003 mm o
Bottom surface roughness Series
0.10 Cycle Time 61 min
g 0.08 . -
3 Ra 0.058 um Improved quality for milling on the bottom,
& 006 inclined and vertical surfaces as compared to
P conventional CBN-LRF series.
2 004
5 Ra 0.018 um Milled Sizg 19X 136>< Depth 1 mm
3 002 oolant : Oil Mist
- [ ]
2 Flutes 1 Flute
CBN-LRF CBN-RSF
Pocket milling
ELMAX (60HRC
1Flute CBN-RSF 2 X CRO.1 X EL4 ( )
Flat surface 012 Surface roughness o
= 0'10 | [ =CBN-LRF P —
3 = CBN-RSF -
; 0.08 henk Ball
[a's E—
@ 0.06 —
3 oo | Long Neck
£ 004 2 | gall
. 2
; : 3 002 | = e
Inclined - i = ) 0.068m e
surface = | Flat surface Inclined surface P —
- . '
Work Size : 25 X 25 X 10 mm 1 flute CBN-RSF gives excellent surface roughness 5 e
Coolant : Oil Mist e
Spindle = Feed Allowance (C -
yC|e T|me Barrel
No.  Process Tool ?gﬁ,?g (mﬁstrgin) (mm) (mm) (mm)  (h:m:s) ‘
1 Roughing  HGLBR1 X EL4 14000 2100 0.5 05 005  0:10:17 \ Spiral
0.031 0.36 0.05 j
2 Semi-finishing HLRS #2 x CR0.1 X EL4 11,500 860 0.02 0.36 0.02 1:11:50 il
0.005 0.1 0.01 -
3 Finishing CBN-RSF 2 x CR0.1 X EL4 30,000 375 0.01 0.1 0 2:25:01 \ Techica Dt

Total 3:47:08




Total 42 models *Shank taper angle Bta is only for reference. Unit (mm)
Shank

Model Qutside Corper Effective Length .Neck Overall _Shank Suggestgd Effective Length by Inclined Angles
Wi Diameter Radius = Length = of Cut Diameter Angle Length Diameter Retail Price

®D CR 2, ) od oL ®d ¥ 30 10 1°30° 20 3
CBN-RSF 1002-002003 RO.02 0.3 50 | 4 36,600 0.30 0.30 0.30 0.31 0.34
CBN-RSF 1002-002005 0o 0.5 A 50 | 4 36,600 050 0.50 0.52 0.54 0.59
CBN-RSF 1002-005003 RO.05 0.3 50 | 4 32,900 0.300.30 0.30 0.31 0.33
CBN-RSF 1002-005005 0.5 50 | 4 32,900 050 0.50 0.52 0.54 0.58
CBN-RSF 1003-002005 RO.02 05 50 | 4 36,200 051|053 055 057 0.62
CBN-RSF 1003-002010 1 . 50 4 36600 1.03 1.07 1.11 1.15 125
CBN-RSF 1003-005005 03 05 013102815 50 | 4 32500 051|053 055 057 0.62
CBN-RSF 1003-005010 RO.05 1 50 | 4 32,900 1.03|1.07 1.10 1.15 1.24
CBN-RSF 1004-002005 RO.02 05 50 | 4 34,300 051|053 055 057 0.62
CBN-RSF 1004-002015 15 50 | 4 35000 154159 165 1.71 1.86

0.4 024 038 15°
- CBN-RSF 1004-005005 005 08 50 4 30,900 051 053 055 057 0.62
CBN-RSF 1004-005015 5 50 | 4 31,100 154|159 165 1.71 1.85
CBN-RSF 1005-002005 RO.02 05 50 | 4 28200 051|053 055 057 0.62
CBN-RSF 1005-002015 05 1.5 03 loas|1s 50 | 4 28700 154 159 165 1.71 1.86
CBN-RSF 1005-005005 RO.05 05 50 | 4 25400 051|053 055 057 0.62
CBN-RSF 1005-005015 15 50 | 4 25,800 154|159 165 1.71 1.85
CBN-RSF 1006-002010 RO.02 1 50 | 4 28500 1.03/1.07 1.11 1.15 1.25
CBN-RSF 1006-002015 06 15 03 |lossl 15 50 | 4 28700 154 159 165 1.71 1.86
CBN-RSF 1006-005010 RO.05 1 50| 4 25600 1.03/1.07 1.10 1.15 1.24
Long Neck |2 CBN-RSF 1006-005015 1.5 50 | 4 25800 154159 165 1.71 1.85
feci % CBN-RSF 1008-002010 RO.02 1 50 4 28700 1.03 1.07 1.11 1.15 1.25
CBN-RSF 1008-002020 2 50 | 4 28700 205 2.13 220 229 248

0.8 056 0.78 15°
CBN-RSF 1008-005010 RO.05 1 50 | 4 25800 1.03/1.07 1.10 1.15 1.24
CBN-RSF 1008-005020 2 50 | 4 25,800 205 2.12 220 228 247
CBN-RSF 1010-002010 ] 50 4 26,400 1.03 1.07 1.11 1.15 1.25
CBN-RSF 1010-002020 RO.02 2 50 | 4 26400 2.07 2.14 222 230 249
CBN-RSF 1010-002030 3 50 | 4 26400 3.10|3.21 3.33 345 3.73
CBN-RSF 1010-005010 ] 50 4 23700 1.03 1.07 1.11 1.15 1.24
CBN-RSF 1010-005020 1 RO.0O5 2 0.7 098 15 50 4 23700 206 2.14 221 2.30 248
CBN-RSF 1010-005030 3 50 | 4 23,700 3.10|3.21 3.32 345 3.73
CBN-RSF 1010-010010 1 50 | 4 23,700 1.03/1.06 1.10 1.14 1.23
CBN-RSF 1010-010020 RO.1 2 50 | 4 23,700 206 2.13 221 229 247
CBN-RSF 1010-010030 3 50 | 4 23,700 3.10|3.20 3.32 344 3.72
CBN-RSF 1015-002030 RO.02 3 50 | 4 31,000 3.14|3.25 3.37 349 3.78
CBN-RSF 1015-005030 1.5 R0.05 3 1 146 15° 50 4 27900 3.14 3.25 3.36 349 3.77
CBN-RSF 1015-010030 RO.1 | 3 50 | 4 27900 3.14|3.24 3.36 348 3.76
CBN-RSF 1020-002040 RO.02 4 50 | 4 32,000 4.15|4.30 4.45 4.62 5.00
CBN-RSF 1020-002060 6 50 4 32,000 6.22 6.44 6.67 6.92 7.49
CBN-RSF 1020-005040 4 50 | 4 28,700 4.15|4.30 4.45 4.62 4.99

2 |RO.05 12 197 15°
CBN-RSF 1020-005060 6 50 | 4 28700 6.22 6.44 6.67 6.92 7.48
CBN-RSF 1020-010040 RO.1 4 50 | 4 28,700 4.15|4.29 4.45 461 4.98
CBN-RSF 1020-010060 6 50 | 4 28700 6.22 6.43 6.66 6.91 7.47



Model Number

1002-002003
1002-002005
1002-005003
1002-005005
1003-002005
1003-002010
1003-005005
1003-005010
1004-002005
1004-002015
1004-005005
1004-005015
1005-002005
1005-002015
1005-005005
1005-005015
1006-002010
1006-002015
1006-005010
1006-005015
1008-002010
1008-002020
1008-005010
1008-005020
1010-002010
1010-002020
1010-002030
1010-005010
1010-005020
1010-005030
1010-010010
1010-010020
1010-010030
1015-002030
1015-005030
1015-010030
1020-002040
1020-002060
1020-005040
1020-005060
1020-010040
1020-010060

Note:

WORK MATERIAL

Outside
Diameter
(mm)

0.2

0.3

0.4

0.5

0.6

0.8

1.5

Corner
Radius
(mm)

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

RO.1
R0.02

R0.05
RO.1

R0.02

R0.05

RO.1

Effective
Length
(mm)

0.3
0.5
0.3
0.5
0.5
1

0.5
1

0.5
14
0.5
15
05
15
05
1.5
1

1.5
1

o
[,

DA~ OO WWLWWMN =W = WM =N =N

Spindle
Speed
(min™)
60,000
60,000
60,000
60,000
40,000
40,000
40,000
40,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

HARDENED STEELS

aAe

Axial Depth  Radial Depth
(mm)

ELMAX
(58~62HRC)
Feed ap
Rate
(mm/min) (mm)
80 MAX | 0.003
80 MAX  0.003
80 MAX |  0.003
80 MAX | 0.003
80 MAX | 0.004
80 MAX | 0.004
80 MAX | 0.004
80 MAX | 0.004
80 MAX |  0.005
80 MAX | 0.005
100 MAX  0.005
100 MAX  0.005
90 MAX | 0.005
90 MAX | 0.005
100 MAX  0.01
100 MAX  0.01
100 MAX  0.005
100 MAX | 0.005
110 MAX  0.01
110 MAX  0.01
125 MAX  0.005
125 MAX | 0.005
140 MAX  0.01
140 MAX  0.01
150 MAX  0.005
150 MAX | 0.005
150 MAX  0.005
165 MAX  0.01
165 MAX  0.01
165 MAX  0.01
185 MAX  0.01
185 MAX  0.01
185 MAX  0.01
225 MAX | 0.005
250 MAX | 0.01
280 MAX = 0.01
300 MAX | 0.005
300 MAX = 0.005
330 MAX | 0.01
330 MAX  0.01
375 MAX | 0.01
375 MAX  0.01

0.01
0.01
0.01
0.01
0.015
0.015
0.015
0.015
0.02
0.02
0.02
0.02
0.025
0.025
0.025
0.025
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.075
0.075
0.075
0.1
0.1
0.1
0.1
0.1
0.1

Spindle
Speed
(min™)
60,000
60,000
60,000
60,000
40,000
40,000
40,000
40,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’s
maximum spindle speed.

-Recommend oil mist to avoid tool damage.

HARDENED STEELS
HAP10
(62~65HRC)
Feed ap ae
Rate Axial Depth ' Radial Depth
(mm/min) (mm) (mm)
20 MAX | 0.003 0.005
20 MAX  0.003 0.005
20 MAX | 0.003 0.005
20 MAX  0.003 0.005
20 MAX  0.004 0.005
20 MAX  0.004 0.005
20 MAX  0.004 0.005
20 MAX  0.004 0.005
20 MAX | 0.005 0.006
20 MAX | 0.005 0.006
60 MAX | 0.005 0.02
60 MAX | 0.005 0.02
25 MAX  0.005 0.008
25 MAX = 0.005 0.008
60 MAX | 0.01 0.025
60 MAX  0.01 0.025
30 MAX | 0.005 0.01
30 MAX  0.005 0.01
65 MAX  0.01 0.03
65 MAX  0.01 0.03
40 MAX | 0.005 0.012
40 MAX | 0.005 0.012
85MAX = 0.01 0.04
85 MAX  0.01 0.04
50 MAX | 0.005 0.015
50 MAX | 0.005 0.015
50 MAX  0.005 0.015
100 MAX  0.01 0.04
100 MAX  0.01 0.04
100 MAX  0.01 0.04
150 MAX  0.01 0.05
150 MAX  0.01 0.05
150 MAX  0.01 0.05
75 MAX | 0.005 0.025
150 MAX  0.01 0.05
225 MAX = 0.01 0.075
100 MAX  0.005 0.03
100 MAX = 0.005 0.03
200 MAX | 0.01 0.07
200 MAX = 0.01 0.07
300 MAX | 0.01 0.1
300 MAX = 0.01 0.1
<
ae

-

sni

pey

Long Neck
Radius



2 Flutes CBN Long Neck Radius End Mills

. E——
Size »0.1~¢3

CBN-[RFZOOO - | !

CR=0.03 CRz0.05

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

Carbon | Alloy  Prehardened Hardened Steels Castlron |Aluminum | Graphite =~ Copper | Plastics = Glass  Titanium = Heat  Cemented  Hard Brite
Steels | Steels | Steels Aloys Filed | Aloys | Resistant  Carbide (Non-)
Plast Al Metall
SC SKLSO MK SOHRG ~ SSHRC ~ GIHRC ~ GEHRC, ~ TOHRG e o el
UDC-PCD | O [ J [ [ J [ o
Series
- Label Sample . Ci\ % —\Bta
u@ qu;{—zifuzgﬁm-miazgm:m" Rt ————18 5
I oo |l I -i\.'-..Ei”l" S I 01 E’
n ElRe.. L
Square ‘(/7 $#001 ¢D0.997 R+0.001/0.000 ! E
/2 Diameter and Corner R accuracy measurements are E]
Long Neck |3 printed on the label to support High Precision milling. The shank taper angle shown is not an exact value and to avoid 2
Square contact with the work piece, we recommend the user controls
— the precise value of this angle. Shank taper angle should not
— make contact with the work piece. ol
nclined angle
Various lineup from #0.1to ¢3
CBN-LRF2000/4000 Common features
e B High rigidity cutting edge Sharp cutting edge
Super negative rake angle from the cutting edge The cutting edge is outstandingly sharp even with
Barrel at the tip point to peripheral cutting edge. the super negative rake angle.
Less damage when milling hard materials.
Spiral
V Cutter

Drill ‘

Technical Data ‘




Fuel cell separator mold
2 Flutes CBN-LRF ¢1 X CR0.1 X EL1

SKH51 (63HRC)

Atter finishing of crank shape  After finishing of wave shape
(Milling tirge 10h 23min)p (Milling tir%e 2h 58min)p CB“'I'RF 2000
i. - —-‘F_
Size : 80 X 80 X 40 mm
Spindle = Feed Cycle
Process Tool Speed = Rate AII(cmv;r;ce o>y Sy Coolant  Time
(min | (mm/min) (h:m:s)
Roughing HLRS @1 X CR0.3 X EL2 10,900 710 - 0.03 0.27 Air Blo 2:43:45
ir Blow
Semi-finishing HLRS @1 x CR0.2 X EL2 10,900 710 0.015 0.03 0.1 3:07:09
|Finishing CBN-LRF »1 X CR0.1 X EL1 30,000 525 0.005 0.01 0.1 Oil Mist | 13:21:57 |
Total 19:12:51

CBN bottom surface finishing
2 Flutes CBN-LRF ¢2 X CR0.1 X EL1

Size 1 60 X 35 X 20 mm

STAVAX (52HRC)

Ve

Bottom
surface
milling

Surface roughness Ra 0.03 um

CBN-LRF 2000

~

Process Tool SS%QS_}? II:R%?SI ( rr?r‘;]) ( TT?I:']) C%ﬁl%T;';”e
(min®  (mm/min)

Roughing HRRS ¢6 % CR1 6,000 4,000 0.3 2.7 0:03:00
Semi-finishing HRRS ¢6 < CR1 15,000 7,000 0.03 0.03 0:04:00
Semi-finishing HSB R1.5 30,000 1,200 0.05 0.05 0:13:00
Semi-finishing HSB R1 30,000 1,000 0.01 0.01 1:20:00
Finishing CBN-LBSF R1 30,000 1,000 0.003 0.003 4:30:00
Semi-finishing HLRS ¢2 X CR0.1 X EL4 20,000 2,000 0.04 0.2 0:05:00
Semi-finishing CBN-LRF ¢2 x CR0.1 X EL4 20,000 1,200 0.02 0.15 0:13:00
Finishing CBN-LRF 92 x CR0.1 X EL4 25,000 1,000 0.01 0.1 0:38:00
Finishing HSB R0.1 10,000 50 0.01 - 0:07:00

Total 7:13:00

&

pey

Long Neck
- | Radius

sni




2 Flutes CBN Long Neck Radius End Mills

Pocket milling
2 Flutes CBN-LRF 92 x CR0.02 X EL4 HAP10 (65HRC)

CBN-LRF ——CBN-LRF —=-Competitor Tool
After milling 3 pockets | After milling 2 pockets Large tool damage

top milling

= 016 .//.

- E

= £ 012

= =

i 2 008 —
g /
= 004 ¢

1 Pocket 2 Pockets 3 Pockets

Less tool damage on 65HRC high speed steel!

Peripheral relief

Pocket Size : 15 X 15 X 0.3 mm
Coolant : Qil Mist

Long Neck
Square Spindle Speed Feed Rate a a :

‘ Tool P, (mm/min) (mm) (mm) Cycle Time
o CBN-LRF ¢2 X CR0.02 X EL4 16,000 530 0.005 0.4 59 min / pocket
Long Neck |
e |2 LED mold ELMAX (62HRC)

2 Flutes CBN-LRF ¢0.4 X CR0.02 X EL1

Taper Neck
Radius

Work Size : 80 X 80 X 10 mm
Coolant : Oil Mist

After finishing

Less tool damage after 10 hours’ milling!

Tool Freasss | SO R i a, a Cycle Time

min (mm/min) (mm) (mm)

CBN-LRF ¢0.4 X CR0.02 X EL1  Finishing 38,000 600 0.01 0.01 10h




Total 143 models

*Shank taper angle Bta is only for reference.

Unit (mm)

Shank

Vit Qutside Corr)er Effective Length INeck Taper Overall $hank Suggest'ed Effective Length by Inclined Angles
i Diameter Radius = Length = of Cut Diameter Angle Length Diameter Retail Price
®D CR e, [) od, gt L ed ¥ 30 130 2 3
CBN-LRF 2001-002002 0.2 50 | 4 44500 020 0.20|/0.20 0.20 0.21
CBN-LRF 2001-002003 R0O.02 0.3 50 4 45,200 0.30|/0.30 0.30 0.30 0.33
CBN-LRF 2001-002005 0.5 50 | 4 46,500 050 050|051 053 0.58
0.1 0.04 0.09 15°
CBN-LRF 2001-003002 0.2 50 | 4 42500 020 0.20|0.20 0.20 0.21
CBN-LRF 2001-003003 R0O.03 0.3 50 | 4 43200 0.30 0.30/0.30 0.30 0.33
CBN-LRF 2001-003005 0.5 50 | 4 44500 050 050|051 053 0.58
CBN-LRF 20015-002X2 0.2 50 | 4 44500 020 0.20|0.20 0.20 0.21
CBN-LRF 20015-002X3 R0.02 0.3 50 4 45,200 0.30|/0.30 0.30 0.30 0.33 >
CBN-LRF 20015-002X5 0.5 ., B0 4 46500 050|050 051 053 058 ‘UD?'?CD
0.15 0.06 0.14 15 Series
CBN-LRF 20015-003X2 0.2 50 | 4 42500 020 0.20|0.20 0.20 0.21 N
CBN-LRF 20015-003X3 R0O.03 0.3 50 | 4 43200 0.30 0.30/0.30 0.30 0.33
CBN-LRF 20015-003X5 0.5 50 | 4 44500 050 050|051 053 0.58 -
CBN-LRF 2002-002005 0.5 50 | 4 33900 050 050|051 053 0.58 :
CBN-LRF 2002-002X75 RO.02 0.75 50 | 4 34,400 0.75 0.76 | 0.79 0.82 0.89 Square
CBN-LRF 2002-002010 1 50 4 34,900 1.00/1.08 1.07 1.11 1.20
CBN-LRF 2002-003005 0.5 50 4 30,500 0.50|0.50 0.51 053 0.58
CBN-LRF 2002-003X75 0.2 R0.03 0.75 0.08 0.19 15° 50 4 30,900 0.75 0.76 0.79 0.82 0.89
CBN-LRF 2002-003010 1 50| 4 31400 1.00 1.03|1.07 1.11 1.20 .
CBN-LRF 2002-005005 0.5 50 | 4 30500 050 050|051 053 057 ‘R“‘”“S
CBN-LRF 2002-005X75 R0O.05 0.75 50 | 4 30900 0.75 0.76 | 0.79 0.82 0.88 §@
CBN-LRF 2002-005010 1 50| 4 31400 1.00 1.03|1.06 1.10 1.19 £ | Radivs
CBN-LRF 20025-005X5 0.5 50 4 30,500 0.50|0.50 051 053 057 mf'_
CBN-LRF 20025-X5X75 0.25 RO.05 075 0.1 024 15° 50 4 30900 0.75 0.76 0.79 0.82 0.88 s
CBN-LRF 20025-X5010 1 50| 4 31400 1.00 1.03|1.06 1.10 1.19
CBN-LRF 2003-001010 RO.01 1 50 | 4 33900 1.02 1.06|1.10 1.14 1.24
CBN-LRF 2003-002005 0.5 50 | 4 |33,500|0.51|053|0.55|0.57 |0.62
CBN-LRF 2003-002X75 0.75 50 | 4 33,700 0.77 0.79/0.82 0.86 0.93
CBN-LRF 2003-002010 RO.02 1 50| 4 33900 1.02 1.06|1.10 1.14 1.24
CBN-LRF 2003-002015 1.5 50 4 34400 154160 165 1.72 1.86 Taper Neck
CBN-LRF 2003-002020 2 50 4 34900 205 212 220 228 247
CBN-LRF 2003-003005 0.5 50 | 4 30,100 051 053|055 057 062 A
CBN-LRF 2003-003X75 0.3 0.75 013 028 15° 50 | 4 30,300 0.77 0.79/0.82 0.85 0.93 %Tapef
CBN-LRF 2003-003010 RO.03 1 50 | 4 30500 1.02 1.06|1.10 1.14 1.24 R
CBN-LRF 2003-003015 15 50| 4 30900 154 160|165 1.72 1.86 Barrel
CBN-LRF 2003-003020 2 50 | 4 31,800 205 2.12 220 228 247
CBN-LRF 2003-005005 0.5 50 4 30,100 0.51 /052 054 056 061 /sma\
CBN-LRF 2003-005X75 0.75 50 | 4 30,300 0.76 0.79/0.82 0.85 0.92 ‘\VC““er
CBN-LRF 2003-005010 RO.05 1 50 | 4 30500 1.02 1.06|1.10 1.14 1.23
CBN-LRF 2003-005015 1.5 50| 4 30900 154 159|165 1.71 1.85 ‘D”“
CBN-LRF 2003-005020 2 50 | 4 31,800 205 2.12 220 228 246 ’ B
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2 Flutes CBN Long Neck Radius End Mills

Unit (mm)
Model Qutside Corper Effective = Length INeck STZ:ZF Overall $hank Suggest'ed Effective Length by Inclined Angles
Ny Diameter Radius = Length = of Cut Diameter Angle Length Diameter Retail Price
oD CR 2, 2 od Bia L od ¥ 30’ 1° 1°30° 20 3

CBN-LRF 2004-002005 0.5 50| 4 31,800 051 053|055 057 062
CBN-LRF 2004-002010 RO.02 1 50 | 4 32,000 1.02 1.06|1.10 1.14 1.24
CBN-LRF 2004-002015 ’ 1.5 50| 4 32400 153 159164 1.71 1.85
CBN-LRF 2004-002020 2 50 | 4 32,800 205 2.12 220 228 247
CBN-LRF 2004-003005 0.5 50 | 4 28,600 051 053055 057 0.62
CBN-LRF 2004-003010 RO.03 1 50 | 4 28800 1.02 1.06|1.10 1.14 1.24
CBN-LRF 2004-003015 1.5 50| 4 28800 153 159164 1.71 1.85

CBN-LRF 2004-005005 0.4 05 024038 15 b0 4 28600 051 052 054 056 061
CBN-LRF 2004-005010 1 50 | 4 28800 1.02 1.06|/1.10 1.14 1.23
CBN-LRF 2004-005015 RO.05 1.5 50 4 28800 153 158164 1.70 1.84
CBN-LRF 2004-005020 2 50 | 4 28,800 205 2.12 220 228 246
CBN-LRF 2004-005040 4 50 | 4 29800 4.11 426 441 458 495
CBN-LRF 2004-010005 0.5 50 4 28,600 0.50/0.52 054 056 060
CBN-LRF 2004-010010 RO.1 1 50 | 4 28800 1.02 1.06|1.09 1.13 1.22
- CBN-LRF 2004-010015 1.5 50| 4 28800 153 158|164 1.70 1.83
CBN-LRF 2005-001010 RO.01 | 1 50 4 26400 1.02 1.06|1.10 1.14 1.24
CBN-LRF 2005-002005 0.5 50 | 4 26,100 051 053|055 057 0.62
CBN-LRF 2005-002010 RO.02 1 50 | 4 26400 1.02 1.06|/1.10 1.14 1.24
CBN-LRF 2005-002015 ’ 1.5 50 4 26600 153|159 164 1.71 1.85
CBN-LRF 2005-002020 2 50 | 4 26,800 205 2.12 220 228 247
CBN-LRF 2005-003005 0.5 50 | 4 23500 051 053|055 057 062
CBN-LRF 2005-003010 RO.03 1 50| 4 23700 1.02 1.06|1.10 1.14 1.24
CBN-LRF 2005-003015 ’ 1.5 50| 4 23900 153 159164 1.71 1.85
CBN-LRF 2005-003020 0.5 2 0.3 048 15° 60 4 24,100 205 2.12 220 228 247

CBN-LRF 2005-005005 0.5 50 | 4 23500 051 052|054 056 061
Long Neck | CBN-LRF 2005-005010 RO.05 1 50| 4 23700 1.02 1.06|1.101.14 1.23
Radus | CBN-LRF 2005-005015 ’ 1.5 50| 4 23900 153 158|164 1.70 1.84
¢ CBN-LRF 2005-005020 2 50 | 4 24,100 205 2.12 220 2.28 2.46
CBN-LRF 2005-010005 0.5 50 | 4 23500 050 052|054 0.56 0.60
CBN-LRF 2005-010010 RO.1 1 50| 4 23700 1.02 1.06|/1.09 1.13 1.22
CBN-LRF 2005-010015 ’ 1.5 50 4 23900 153158 164 1.70 1.83
CBN-LRF 2005-010020 2 50 | 4 24,100 205 2.12 | 2.19 227 245
CBN-LRF 2006-002005 0.5 50| 4 26,100 051 053|055 057 0.62
CBN-LRF 2006-002010 RO.02 1 50 4 26400 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2006-002015 1.5 50| 4 26,600 153 159|164 1.71 1.85

CBN-LRF 2006-005005 0.5 50 | 4 23500 051 052|054 056 061
CBN-LRF 2006-005010 1 ./ B0 4 23,700 1.02 1.06 1.10 1.14 1.23
CBN-LRF 2006-005015 08 RO05 15 03 058 15" 55 4 53900 153 158 164 1.70 1.84

CBN-LRF 2006-005030 3 50 | 4 26,100 3.08 3.19/3.30 343 3.71
CBN-LRF 2006-010005 0.5 50 | 4 23500 050 0.52]0.54 0.56 0.60
CBN-LRF 2006-010010 RO.1 1 50| 4 23700 1.02 1.06|/1.09 1.13 1.22
CBN-LRF 2006-010015 1.5 50| 4 23900 153 158|164 1.70 1.83
CBN-LRF 2008-002010 1 50 4 26,600 1.02/1.06|/1.10 1.14 1.24
CBN-LRF 2008-002015 RO.02 1.5 50| 4 26,600 153 159|164 1.71 1.85
CBN-LRF 2008-002020 ’ 2 50 | 4 26,600 205 2.12 /220 228 247
CBN-LRF 2008-002050 5 50 | 4 |30,100/5.15|5.33|5.52 |5.73 | 6.20
CBN-LRF 2008-005010 1 50| 4 23900 1.02 1.06|/1.10 1.14 1.283
CBN-LRF 2008-005015 1.5 .. B0 4 23900 153 158 164 1.70 1.84
CBN-LRF 2008-005020 0.8 \RO.05 2 0.5610.781 15 50 4 23900 205|212 220 228 246
CBN-LRF 2008-005050 5 50 | 4 |27,000|5.1656|5.33|6.52 |5.73|6.19
CBN-LRF 2008-010010 1 50| 4 23900 1.02 1.06|/1.09 1.13 1.22
CBN-LRF 2008-010015 RO.1 1.5 50 | 4 23900 153 158|164 1.70 1.83
CBN-LRF 2008-010020 ’ 2 50 | 4 23900 205 2.12|2.19 227 245
CBN-LRF 2008-010050 S 50 | 4 27,000 5.15 5.32 552 572 6.18
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% Additional model

Unit (mm)
Vit Qutside Corqer Effective Length INeck ig;gr Overall $hank Suggest'ed Effective Length by Inclined Angles
i Diameter Radius = Length = of Cut Diameter Angle Length Diameter Retail Price
oD CR B, 2 od Bia L od ¥ 30’ 1° 1°30" 2 3

CBN-LRF 2010-002010 1 50| 4 24400 1.03 1.06 1.10 1.15 1.24
CBN-LRF 2010-002020 RO.02 2 50 | 4 24400 206 2.13 221 2.30 248
CBN-LRF 2010-002030 ’ 3 50 | 4 24400 3.09 3.20 3.32 345 3.73
CBN-LRF 2010-002050 5 50 4 27,600 5.16 534 554 574 6.21
CBN-LRF 2010-005010 1 50 4 21900 1.03 1.06 1.10 1.14 1.23
CBN-LRF 2010-005020 RO.05 2 50 | 4 21900 206 2.13 221 229 248
CBN-LRF 2010-005030 1 ’ 3 07 098 15° 50 4 21,900/ 3.09 320 332 344 3.72
CBN-LRF 2010-005050 5 ' ' 50 | 4 24,800 5.16 534 553 574 6.21
CBN-LRF 2010-010010 1 50| 4 21900 1.02 1.06 1.09 1.13 1.22
CBN-LRF 2010-010020 RO.1 2 50 4 21900 206 2.13 220 228 247 .
CBN-LRF 2010-010030 ’ 3 50 | 4 21900 3.09 3.20 331 343 371 (uoc-pcD
CBN-LRF 2010-010050 5 50 | 4 24800 5.16 5.34 553 5.73 6.20 Series
CBN-LRF 2010-020010 RO.2 1 50 4 21900 1.02 1.05 1.08 1.12 1.20 .
CBN-LRF 2010-020020 ) 2 50 4 21900 205 2.12 219 227 244
CBN-LRF 2015-002030 3 50 | 4 28,700 3.13 3.24) 3.36 349 3.77
CBN-LRF 2015-002040 R0O.02 4 50 4 28,700 4.17 431 447 464 502
CBN-LRF 2015-002060 6 50 | 4 28,700 6.23 6.45 6.69 6.94 7.50 —
CBN-LRF 2015-005030 3 50 | 4 |25,800| 3.13 3.24| 3.36| 348 3.77 Square
CBN-LRF 2015-005040 15 R0O.05 4 1 146 15° 50 | 4 25800 4.16 4.31 447 463 501 ‘é’
CBN-LRF 2015-005060 ° 6 ' 50 4 25800 6.23 6.45 6.68 6.93 7.50 5(
CBN-LRF 2015-010030 3 50 | 4 25800 3.13 3.24 3.35 348 3.76
CBN-LRF 2015-010040 RO.1 4 50 4 25800 4.16 431 446 4.63 5.00
CBN-LRF 2015-010060 6 50 | 4 25800 6.23 6.45 6.68 6.93 7.48 S
CBN-LRF 2015-030045 RO.3 45 50 | 4 25800 467 483 499 517 557 ‘ Radius
CBN-LRF 2020-002040 4 50 | 4 29600 4.15 429 445 462 4.99 N —
CBN-LRF 2020-002060 RO.02 6 50 | 4 29600 6.21 643 6.67 6.92 748 2 [Ilong Neck
CBN-LRF 2020-002080 ’ 8 50 | 4 31,300 8.28 857 888 9.22 997 | Radis
CBN-LRF 2020-002100 10 50 | 4 33,00010.3510.71/11.1011.5212.45 e
CBN-LRF 2020-003030 RO.03 3 50 | 4 26,600 3.11 322 334 347 375
CBN-LRF 2020-005040 4 50 | 4 26,600 4.15 429 445 461 4.99
CBN-LRF 2020-005060 RO.O5 6 50 4 26,600/ 621 643 6.66 691 747
CBN-LRF 2020-005080 ’ 8 50 | 4 28,150 8.28 8.57 8.88 9.21 9.96
CBN-LRF 2020-005100 10 50 | 4 29,70010.3510.71/11.1011.51 1245
CBN-LRF 2020-010040 4 50 4 26,600 4.14 429 444 460 4.98
CBN-LRF 2020-010060 2 RO.1 6 12 197 15 50| 4 26,600 6.21 643 6.66 6.90 746
CBN-LRF 2020-010080 ’ 8 50 | 4 28,1560 8.28 8.57| 8.87 9.20 9.95
CBN-LRF 2020-010100 10 50 4 29,700/10.35/10.7011.0911.6012.43
CBN-LRF 2020-020040 4 50 | 4 26,600 4.14 428 443 459 495
CBN-LRF 2020-020060 RO.2 6 50 | 4 26,600 6.21 642 6.65 6.89 744
CBN-LRF 2020-020080 ’ 8 50 4 28,150 8.28 8.56/ 8.86 9.19 9.92 4
CBN-LRF 2020-020100 10 50 | 4 29,70010.3410.7011.0811.491241 § Taper
CBN-LRF 2020-050040 4 50 | 4 26,600 4.13 426 440 455 488 o
CBN-LRF 2020-050060 RO5 6 50 | 4 26,600 6.20 6.40 6.61 6.85 7.37
CBN-LRF 2020-050080 ’ 8 50 | 4 28,150 8.27 8.54 883 9.15 9.85 ‘ Barrel
CBN-LRF 2020-050100 10 50 | 4 29,70010.3310.68/11.0511.4512.34
CBN-LRF 2030-005060 RO.05 6 50 6 34410 6.27 6.49 6.72 6.98 754 (sorral
CBN-LRF 2030-010060 3 RO.1 6 07 294 15 50 | 6 34410 6.27 649 6.72 6.97 753 ‘ Vpc,auor
CBN-LRF 2030-020060 RO.2 6 ’ ' 50 | 6 34410 6.27 648 6.71 6.95 751 .
CBN-LRF 2030-050060 RO.5 6 50 | 6 34410 6.26 6.46/ 6.68 6.91 7.44




Milling Conditions for CBN-LRF (2 Flutes)

HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)
) . . ap QAe ) ap Qe . ap Qe
ot Cen Rads Logh o Rao | MG [ o R b el Lot R fwa
mm) | (mm) | (mm)  (min") | (mm/min) G | G (min™ | (mm/min) G | G (min™ | (mm/min) Gt | G
2001-002002 0.2 30,000 90 | 0.002  0.01 | 30,000 60 | 0.002 ' 0.01 | 30,000 30 | 0.002 | 0.005
- 2001-002003 R0.02 = 0.3 | 30,000 90 | 0.002 0.01 30,000 60 | 0.002 0.01 30,000 30 | 0.002 | 0.005
D‘e‘r‘:”“* ‘ 2001-002005 04 0.5 30,000 90 | 0.002  0.01 30,000 60 | 0.002  0.01 | 30,000 30 | 0.002 @ 0.005
), 2001-003002 0.2 30,000 90 | 0.002 0.01 30,000 60 | 0.002 0.01 30,000 30 | 0.002 @ 0.005
\ 2001-003003 R0.03 = 0.3 | 30,000 90 | 0.002 ' 0.01 | 30,000 60 | 0.002 ' 0.01 | 30,000 30 | 0.002 | 0.005
gEmCefCD 2001-003005 0.5 30,000 90 = 0.002 0.01 30,000 60 | 0.002 0.01 30,000 30 | 0.002 @ 0.005
— 20015-002X2 02 30,000 120 | 0.003 | 0.015 30,000 90 | 0.003 ' 0.015 | 30,000 60 | 0.002 @ 0.01
20015-002X3 R0.02 | 03 30,000 120 = 0.003 @ 0.015 30,000 90 | 0.003 0.015 30,000 60 | 0.002 0.01
. 20015-002X5 0.15 05 30,000 120 | 0.003 ' 0.015 | 30,000 90 | 0.003 @ 0.015 | 30,000 60 | 0.002 @ 0.01
—— 20015-003X2 02 30,000 120 & 0.003 A 0.015 30,000 90 | 0.003  0.015 30,000 60 | 0.002 0.01
Square 20015-003X3 R0.03 = 03 30,000 120 | 0.003 | 0.015 | 30,000 90 | 0.003 ' 0.015 | 30,000 60 | 0.002 @ 0.01
e (‘én 20015-003X5 05 30,000 120 @ 0.003 | 0.015 30,000 90 | 0.003  0.015 30,000 60 | 0.002 0.01
i}'ﬁ(“k E 2002-002005 05 30,000 140 | 0.003 0.02 30,000 120 @ 0.003 0.02 30,000 80 | 0.003 @ 0.01
y 2002-002X75 R0.02 075 | 30,000 140 @ 0.003 0.02 30,000 120 = 0.003 0.2 30,000 80 | 0.003 @ 0.01
— 2002-002010 1 30,000 140 | 0.003 0.2 | 30,000 120 = 0.003  0.02 | 30,000 80 | 0.003 @ 0.01
Radius 2002-003005 05 30,000 140 @ 0.003 0.02 30,000 120  0.003 0.02 30,000 80 | 0.003 @ 0.01
. - 2002-003X75 0.2 | R0.03 0.75 30,000 140 = 0.003 0.02 30,000 120 | 0.003  0.02 | 30,000 80 | 0.003 @ 0.01
Eﬁuzlmk a 2002-003010 1 30,000 140 = 0.003 0.2 30,000 120 = 0.003 0.02 30,000 80 | 0.003 @ 0.01
g 5 2002-005005 0.5 30,000 140 | 0.003 0.02 30,00 120 @ 0.003 @ 0.02 | 30,000 80 | 0.003  0.01
;QT'H ‘ 2002-005X75 R0.05 0.75 | 30,000 140 @ 0.003 0.02 30,000 120 = 0.03 0.2 30,000 80  0.003 0.01
~ 2002-005010 1 30,000 140 | 0.003 0.02 | 30,000 120 = 0.003  0.02 | 30,000 80 | 0.003 @ 0.01
20025-005X5 05 30,000 190 @ 0.004 0.03 30000 170  0.004 0.3 30,000 140 = 0.003 0.015
20025-X5X75 0.25 A R0.05 | 0.75 30,000 190 = 0.004 0.03 30,000 170 = 0.004 003 30,000 140 | 0.003 @ 0.015
20025-X5010 1 30,000 190 = 0.004 0.03 30000 170 @ 0.004 0.03 30,000 140 @ 0.003 @ 0.015
2003-001010 R0.01 | 1 30,000 185 = 0.003 0.045 30,000 160 | 0.003 | 0.045 30,000 120 | 0.003 0.02
2003-002005 05 30,000 185 | 0.003 0.045 30,000 160 = 0.003 0.045 30,000 120 = 0.003  0.02
B ‘ 2003-002X75 0.75 30,000 185 | 0.003 @ 0.045 30,000 160 | 0.003  0.045 30,000 120 | 0.003 | 0.02
- \ 2003-002010 R0.02 = 1 30,000 185 = 0.003 0.045 30,000 160 | 0.003 = 0.045 30,000 120 = 0.003 0.02
e ‘ g‘ 2003-002015 15 130,000 185 | 0.003 0.045 30,000 160  0.03  0.045 30,000 120  0.003 ' 0.02
)% 2003-002020 2 30,000 130 | 0.003 0.022 ' 30,000 110 = 0.003 | 0.022 30,000 80 | 0.003 @ 0.01
. 2003-003005 0.5 30,000 200 | 0.004 0.045 30,000 175 | 0.004 @ 0.045 30,000 150 | 0.003 | 0.02
Barrel 2003-003X75 03 0.75 30,000 200 = 0.004 0.045 30,000 175 | 0.004 0.045 30,000 150 = 0.003 | 0.02
2003-003010 R0.03 @ 1 30,000 200 | 0.004  0.045 30,000 175 | 0.004 0.045 | 30,000 150 | 0.003 @ 0.02
Spiral 2003-003015 15 30,000 200 @ 0.004 0.045 30,000 175 0.004 0.045 30,000 150  0.003 0.02
Lo 2003-003020 2 30,000 140 | 0.004 = 0.022 | 30,000 120 | 0.004 & 0.022 30,000 110 | 0.003 @ 0.01
2003-005005 0.5 30,000 240 @ 0.005 0.045 30,000 225 | 0.005 0.045 30,000 210 = 0.004 @ 0.02
ol ‘ 2003-005X75 0.75 30,000 240 | 0.005 0.045 30,000 225 | 0.005 0.045 30,000 210 | 0.004 | 0.02
- S 2003-005010 R0.05 @ 1 30,000 240 @ 0.005 0.045 30,000 225 @ 0.005 0.045 30,000 210 @ 0.004 0.02
Technical Data \ 2003-005015 1.5 130,000 240 @ 0.005 0.045 30,000 225 0.005 0.045 30,000 210 = 0.004 0.02
) - 2003-005020 2 30,000 170 | 0.005 0.022 30,000 160  0.005 0.022 30,000 150 | 0.004 0.01
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Milling Conditions for CBN-LRF (2 Flutes)

2 Flutes

HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)
Outside | Corner  Effective Spindle | Feed A'f(li‘;l Rfd?al Spindle . Feed A'f(li‘;l Rfd?al Spindle | Feed A?i‘;l Rz%?al
VaiNner Garlr Fads | (o0l | eS| ey Dol Depn | (PSR (B Depi | Depn | 2 () | Dcpin | Deoh
(mm) = (mm) (mm) = (mm) (mm) = (mm)
2004-002005 05 30,000 230 0005 0065 30,000 200 0005 0065 30,000 160 | 0.004 0.02
2004-002010 R0.02 1 30,000 230 | 0.005 0.065 30,000 200 @ 0.005 0.065 30000 160 @ 0.004 0.02 —
2004-002015 15 30,000 230 | 0.005 0.065 30,000 200 | 0.005 0.065 30,000 160 | 0.004 @ 0.02 ‘
2004-002020 2 30,000 230 | 0.005 0.065 30,000 200 @ 0.005 0.065 30000 160 @ 0.004 0.02 L
2004-003005 05 30,000 270 0006 0065 30,000 230 0006 0.065 30,000 180 | 0.004  0.02 ;
2004-003010 RO.03 1 30,000 270 | 0.006 0.65 30,000 230 @ 0.006 0.065 30000 180 @ 0.004 0.02 e
2004-003015 15 30,000 270 | 0.006 0.065 30,000 230 | 0.006 0.065 30,000 180 | 0.004 0.2 \
2004-005005 0.4 05 30,000 340 001 | 0.065 30,000 300 001 0065 30,000 220 0005 0.02
2004-005010 1 30,000 340 | 001 0065 30,000 300 @ 001 0065 30000 220 | 0.005 0.02
2004-005015 RO.O5 15 30000 340 001 | 0065 30,000 300 001 | 0065 30000 220 @ 0.005 0.02
2004-005020 2 30,000 340 | 001 0065 30,000 300 & 001 0065 30000 220 | 0.005 0.02 -
2004-005040 4 30,000 170 | 001 0032 30,000 150 @ 001 0032 30000 110 @ 0.005 0.01 Sauare
2004-010005 05 30,000 520 001 | 0065 30,000 450 001 | 0.065 30,000 320 | 0.005 0.02
2004-010010 RO | 1 30,000 520 | 001 0065 30,000 450 @ 0.01  0.065 30000 320 @ 0.005 0.02
2004-010015 15 30000 520 0.1 0065 30,000 450 | 0.01 | 0.065 30,000 320 | 0.005 0.2
2005-001010 RO.O1 1 30,000 280 @ 0.003 009 30,000 240 0.003 009 30000 200 @ 0.003 0.03
2005-002005 05 30,000 280 0.005 | 0.09 30000 240 0005 009 30,000 200  0.005 0.03
2005-002010 R0.02 130,000 280 @ 0.005 009 30,000 240 @ 0.005 009 30000 200 @ 0.005 0.03
2005-002015 15 30,000 280 | 0.005 009 30000 240 | 0.005 009 30,000 200 | 0.005 0.3
2005-002020 2 30000 280 0.005 009 | 30,000 240 0.005 009 | 30000 200 0.005 0.03
2005-003005 05 30000 330 0006 | 009 30000 280 0006 009 30,000 230 | 0005 0.03
2005-003010 R0.03 1 30,000 330 @ 0006 009 30,000 280 @ 0006 009 30000 230 @ 0.005 0.03
2005-003015 15 30,000 330 @ 0006 009 30000 280 | 0006 009 30,000 230 | 0005 0.3
2005-003020 0.5 2 30000 330 0006 009 30,000 280 0006 009 30000 230 @ 0005 0.03
2005-005005 05 30000 440 001 | 009 30000 38 001 | 009 30000 280 001 | 003
2005-005010 R0.05 1 30000 440 001 009 30000 38 @ 001 009 30000 280 @ 001 003
2005-005015 15 30,000 440 001 | 009 30000 38 | 001 009 30000 280 | 001 | 0.03
2005-005020 2 30000 440 001 | 009 30000 38 001 009 30000 280 @ 001 003 [t
2005-010005 05 30000 700 002 | 009 30000 600 002 009 30000 410 001 | 003 N
2005-010010 RO 1 30,000 700 @002 009 30000 600 @002 009 30000 410 @001 003 ; —
2005-010015 15 30,000 700 @ 002 | 009 30000 600 @ 002 009 30000 410 | 001 | 0.3 S | Taper
2005-010020 2 30000 700 002 | 009 30000 600 002 009 30000 410 001 003 N—
2006-002005 05 30000 320 0005 011 | 30000 270 0005 0.1 | 30000 240 @ 0.005 0.035 ‘B‘
2006-002010 RO.02 1 30000 320 0005 011 30,000 270 0005 0.1 30000 240 @ 0.005 0.035 L
2006-002015 15 30,000 320 @ 0.005 041 | 30000 270 @ 0.005 0.1 | 30,000 240 = 0.005 0.035 B
2006-005005 05 30000 500 001 | 011 30000 430 001 011 30000 340 001 | 0035 ‘ipgj[ler
2006-005010 06 | Fos 1 30,000 500 | 001 041 30,000 430 001 041 30000 340 @001 @ 0.035 -
2006-005015 15 30,000 500 001 | 011 30000 430 001 011 | 30000 340 001 @ 0.035 ‘D”H
2006-005030 3 130000 500 001 | 011 30000 430 001 | 011 30000 340 @001 | 0.035
2006-010005 05 30,000 800 002 011 30000 675 002 011 30,000 492 001 | 0.035 .
2006-010010 RO.1 | 1 30,000 800 002 | 041 30,000 675 002 011 30,000 492 @ 001 | 0.035 | Teemica Dt
2006-010015 15 30,000 800 002 | 011 30000 675 @ 0.02 041 | 30000 492 001 @ 0.035 .
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Milling Conditions for CBN-LRF (2 Flutes)

HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS

WORK MATERIAL STAVAX SKD11 HAP10 / HAP72

(~52HRC) (~62HRC) (~68HRC)
. e 3 | o a | a | a
s G S8 e Sk Gl pody W ol S
mm)  (mm) | (mm)  (min") | (mm/min) G | G (min™) | (mmjmin) G | G (min™ | (mmjmin) Gt | G
2008002010 130000 410 0005 016 30,000 350 0005 046 30,000 320 0005 0.04
2008002015 15 30000 410 0005 016 30000 350 0005 016 30000 320 0005 004
;]?;,‘Lfm““‘ 2008-002020 ROt 30,000 410 0005 046 30000 350 0005 0.6 30,000 320 0005 004
| 2008-002050 5 30000 290 0005 008 30000 250 0005 008 30000 220 0005 002
upcPop | 2008005010 130000 600 001 016 30,000 510 001 016 30,000 450 001  0.04
U 2008005015 08 rogs 5 000 G0 001 016 30000 510 001 016 0000 450 001 004
2008-005020 2 30000 600 001 016 30000 510 001 | 016 30000 450 0.01 004
. 2008-005050 5 30000 420 001 008 30000 360 001 = 008 30000 320 001 002
— | 2008-010010 130000 920 002 016 30000 790 002 016 30,000 560 001 | 0.04
sqvare | 2008010015 coy 5 30000 G20 002 016 30000 79 002 016 30000 560 001 004
——¢ 2008010020 2 30000 920 002 016 30000 790 002 016 30000 560 001 = 004
Lng Neck |3 2008-010050 5 30000 640 002 008 30000 550 002 008 30,000 390 @001 @ 0.02
2010002010 130000 500 0005 02 30,000 430 0005 02 30,000 400 0005 0.5
s 2010002020 rogy 20000 500 0005 02 30000 43 0005 02 30000 400 0005 005
) 2010-002030 3 30000 500 0005 02 30000 430 0005 02 30000 400 0005 005
;meckg 2010002050 5 30000 500 0005 02 30000 430 0005 02 30000 400 0005 005
< 2010005010 130000 700 001 02 30,000 600 001 02 30,000 500 001 | 0.05
;ggirg*e“\ 2010005020 bogs 2 G000 700 001 02 30000 600 001 02 30000 50 001 005
— 2010005030 3 30000 700 001 02 30000 600 001 02 30000 500 001 005
. L‘ 2010-005050 5 80000 700 001 02 30000 600 001 02 30000 500 001 005
o 2010010010 130000 1000 002 02 30,000 850 002 02 30,000 600 001  0.05
gt \E 2010010020 coq 2 (%0000 1000 002 02 30000 850 002 02 30000 60 001 005
)= 2010010030 3 30000 1,000 002 02 30000 80 002 02 30000 600 001 005
ggﬁeweck“ 2010010050 5 30000 1,000 002 02 30000 80 002 02 30000 600 001 005
| 2010020000 cgp | 30000 1600 004 02 30000 1350 004 02 30000 80 001 005
. \S 2010020020 2 30000 1600 004 02 30000 1350 004 02 30000 850 001 005
o 2015-002030 3 27000 800 0005 03 27,000 680 0005 03 20000 470 0005 023
| 2015-002040 RO02 4 27000 800 0005 03 27,000 680 0005 03 20000 470 0005 023
sl 2015-002060 6 27000 800 0005 03 27,000 680 0005 03 20000 470 0005 023
2015-005030 3 27000 1200 001 03 27,000 1000 001 = 03 20000 52 001 023
. 2015005040 . RO05 4 27000 1200 001 |03 27000 1000 001 03 20000 50 001 | 023
2015-005060 6 27000 1200 001 03 27,000 1000 001 = 03 20000 52 001 023
il 2015-010030 3 27000 1500 002 03 27,000 1300 002 = 03 20000 600 001 023
2015-010040 ROA 4 27000 1500 002 03 27000 1300 002 03 20000 600 001 023
vwoe || 2015-010060 6 27000 1500 002 03 27,000 1300 002 03 20000 600 001 = 023
2015030045 RO3 45 27000 1,800 006 03 27000 1500 006 03 25000 930 001 023
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Milling Conditions for CBN-LRF (2 Flutes)

HEATTREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)
) . . Qe . QAe ) ae
s G S8 e S G ol W S
mm) | (mm) | (mm) (min™) | (mm/min) G | @) (min™)  (mm/min) G | @) (min™ | (mm/min) G | G
2020-002040 4 24,000 1,000 0.005 04 24,000 850 | 0.005 04 16,000 530 0.005 04
2020-002060 AD.02 6 | 24,000 1,000 0.005 04 24,000 850 0.005 04 16,000 530 0.005 0.4
2020-002080 8 | 24,000 1,000 0.005 04 24,000 850 | 0.005 @ 04 16,000 530 0.005 0.4
2020-002100 10 24,000 1,000 0.005 0.4 24,000 850 0.005 04 16,000 530 0.005 0.4
2020-003030 R0.03 3 24000 1,000 0.006 0.4 24,000 850 0.006 04 16,000 550 0.005 0.4
2020-005040 4 24000 1500 0.01 | 04 24,000 1,300 @ 0.01 04 16,500 600 0.01 0.4
2020-005060 RD.05 6 24000 1500 0.01 | 04 24,000 1,300 @ 0.01 04 16,500 600 @ 0.01 0.4
2020-005080 8 24000 1500 0.01 | 04 24,000 1,300 @ 0.01 04 16,500 600 0.01 0.35
2020-005100 10 | 24,000 1,500 @ 0.01 0.4 24,000 1,300 @ 0.01 04 16,500 600 0.01 0.3
2020-010040 4 124000 2,000 002 @04 24,000 1,700 = 0.02 04 17,000 700 0.01 0.4
2020-010060 2 AD.A 6 | 24,000 2,000 002 | 04 24,000 1,700 | 0.02 04 17,000 700 0.01 0.4
2020-010080 8 | 24,000 2,000 002 @ 04 24,000 1,700 | 0.02 04 17,000 700 0.01 0.35
2020-010100 10 | 24,000 2,000 002 @ 04 24,000 1,700 | 0.02 04 17,000 700 0.01 0.3
2020-020040 4 124000 2,000 004 @04 24,000 1,700 | 0.04 04 17,700 770 0.01 0.4
2020-020060 6 | 24,000 2,000 004 | 04 24,000 1,700 | 0.04 04 17,700 770 0.01 0.4
2020-020080 Rz 8 24,000 2,000 003 @ 04 24,000 1,700 | 0.03 04 17,700 770 0.01 0.35
2020-020100 10 | 24,000 2,000 0.025 04 24,000 1,700 | 0.025 = 04 17,700 | 770 0.01 0.3
2020-050040 4 124,000 2,000 O.1 0.4 24,000 1,700 0.1 0.4 20,000 1,000 0.01 0.4
2020-050060 RO 6 | 24,000 2,000 0.1 0.4 24,000 1,700 @ 0.1 0.4 | 20,000 1,000 0.01 0.4
2020-050080 8 24,000 2,000 0.075 04 24,000 1,700 0.075 = 0.4 20,000 1,000 0.01 0.35
2020-050100 10 24,000 2,000 005 | 04 24,000 1,700 @ 0.05 04 20,000 1,000 0.01 0.3
2030-005060 R0.05 6 20,000 1500 002 @06 20,000 1,300 0.02 06 13500 600 0.015 06
2030-010060 3 RO.1 6 20,000 2,000 004 @ 06 20,000 1,700 = 0.04 06 | 14,000 700 0.02 0.6
2030-020060 R0.2 6 20,000 2000 006 @06 20,000 1,700 0.06 06 14500 770 0.02 0.6
2030-050060 R0.5 6 20,000 2,000 012 @ 06 20,000 1,700 | 0.12 0.6 | 16,500 1,000 | 0.02 0.6
Note:
-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’ s &
maximum spindle speed.
-Recommend oil mist to avoid tool damage.
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4 Flutes CBN Long Neck Radius End Mills
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Size ¢0.1~¢2

NEW
CBN-LRF4000 50 o

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum | Graphite ~ Copper = Plastics =~ Glass  Titanium = Heat  Cemented Hard Britle
Steels | Steels | Steels Alloys PIFilled Alloys R:ﬂistam Carbide M(Nol?-)
astics oys etallic
ggg SKS/USSCM H% ~50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC b Materials
@) [ [ J [ ] [ [ ]

Label Sample

afien) CON-LAF4020-010040 T 2
o DIERRUEIN %050

W13, 7 0. 0019000
ot B b i

12
#001 ¢D1.999 R+0.001/0.000

Diameter and Corner R accuracy measurements are
printed on the label to support High Precision milling.

4-flute shape withstands high efficiency milling.
Milling time can be significantly reduced compared to 2-flute.

Bta

°
S
o

LFIL

'

®D0.005(D=1)
@ D-0.007(D=15)
o
o)
¢d

-

0
0

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make
contact with the work piece.

CBN-LRF2000/4000 Common features

Super negative rake angle from the cutting edge
at the tip point to peripheral cutting edge.

High rigidity cutting edge

Sharp cutting edge

the super negative rake angle.

Less damage when milling hard materials.

Actual effective length

Inclined angle

The cutting edge is outstandingly sharp even with




Pocket milling
STAVAX (52HRC
2 Flutes / 4 Fiutes CBN-LRF #2 x CR0.1 X EL6 ( )
Tool Flut 2 ind(lje FRth}d Feiedtﬁer Cycle Ti
00 utes ee ale © 00 cle lime
(r?lin") (mm/miny ~ (Mm) mm) nmip) {
CBN-LRF @2 x CR0.1 X EL6 4 28,000 3,300 0.05 0.7 0.029 45 min / 1 pocket
CBN-LRF ¢2 X CR0.1 X EL6 2 28,000 3,300 0.05 0.7 0.059 45 min / 1 pocket
CBN-LRF 92 X CR0.1 X EL6 2 28,000 1,650 0.05 0.7 0.029 85 min / 1 pocket

Tool

Feed rate (mm/min)

Cycle time

Tool photo

Milling results

3,300
135 min

1,650
255 min

4Futes ______2Futes __________]2Fiutes

3,300
135 min

conditions than 2-flute.
Greatly shortens milling time.

milling conditions as 4-flute.

Pocket Size: 50 X 40 X 2mm  Coolant: Oil mist

Surface roughness by different milling conditions
4 Flutes CBN-LRF 0.3 X CR0.05 X EL0.5

0.08
€ oos
]
2 004 — ~——  Decrease —
@ spindle speed Decrease both
5 Recommended spindle speed
é 0.02 ——milling condition———— and feedrate ——
0
Spindle speed (min™) 60,000 30,000 30,000
Feed rate (mm/min) 950 950 475
Cycle Time 26 min/Pocket =~ 26 min/Pocket = 50 min /Pocket

Mill under higher efficiency Large damage under the same When the feed per tooth is the
same, the damage is small, but the
milling time is about twice as long.

STAVAX (52HRC)

Pocket Size

10 X 4 X 0.2 mm
Coolant: Qil mist
a, : 0.005 mm
a, : 0.08 mm

Achieves high-speed milling that exceeds conventional CBN end mills even for small diameters.

0.3 can be used in a machining center equipped with a 30,000 min” spindle. It is recommended to decrease both spindle speed and feed rate proportionally.

¢3mm Shank
V Series

UDC-PCD
Series

\~‘|||||||||||||

Square

Ball / Long

Shank Ball

»
k=
s

V Cutter

Drill

‘ Technical Data




Total 62 models *Shank taper angle Bta is only for reference. Unit (mm)

Model Qutside Corper Effective = Length .Neck Taper Overall $hank Suggestgd Effective Length by Inclined Angles
Ny Diameter Radius = Length = of Cut Diameter Angle Length Diameter Retail Price
#D CR 2, ) od oo L od ¥ 30 o ofmy 3
CBN-LRF 4001-002002 0.2 50 | 4 49,200 0.22 0.23 0.25|/0.26 0.28
CBN-LRF 4001-002003 O.1 R0O.02 0.3 0.04 0.09 15° 50 4 49950 0.33 0.34 0.36 0.37 040
CBN-LRF 4001-002005 0.5 50 4 51,000 054 0.56 0.58|0.60 0.65
CBN-LRF 40015-002X2 0.2 50 | 4 49200 0.22 0.23 0.250.26 0.28
CBN-LRF 40015-002X3 0.15 RO.02 0.3 0.06 0.14 15° 50 4 49950 0.33 0.34 0.36 0.37 040
CBN-LRF 40015-002X5 0.5 50| 4 51,000 054 0.56 058 0.60 0.65
CBN-LRF 4002-002005 0.5 50 | 4 40,000 0.54 0.56 058 0.60 0.65
CBN-LRF 4002-002X75 R0O.02 0.75 50 | 4 40520 0.80 0.82 0.86 0.89 0.96
E CBN-LRF 4002-002010 0o 1 I 50 | 4 40850 1.05 1.09 1.13|1.18 1.27
CBN-LRF 4002-005005 0.5 50 | 4 36,300 0.53 0.55 0.57|0.60 0.65
CBN-LRF 4002-005X75 R0O.05 0.75 50 | 4 36,820 0.79 0.82 0.85|/0.88 0.96
CBN-LRF 4002-005010 1 50| 4 37,150 1.05 1.09 1.13|1.17 1.27
CBN-LRF 4003-002X75 RO.02 0.75 50 | 4 40520 0.83 0.86 0.89]0.92 1.00
CBN-LRF 4003-002010 0.3 1 0.13 028 15" 50 4 40850 1.08 1.12 1.17 1.21 131
CBN-LRF 4003-005005 R0O.05 0.5 50 4 36,300 057 059 0.61]063 0.68
CBN-LRF 4004-002015 RO.02 1.5 50 4 38880 154 159 165 1.71 1.86
;ﬁuge"k 2_?_ CBN-LRF 4004-003005 R0O.03 0.5 50 4 34,320 051 053 055|057 0.62
g CBN-LRF 4004-005005 0.5 50 4 34,320 051 053 055057 0.62
0.4 RO.05 024 0.38 15°
CBN-LRF 4004-005015 1.5 50 4 34560 154 159 165|171 1.85
CBN-LRF 4004-010005 0.5 50 4 34,320 051 0.53 054 056 0.61
CBN-LRF 4004-010010 RO 1 50| 4 34560 1.03 1.06 1.10|/1.14 1.23
CBN-LRF 4005-002010 RO.02 1 50| 4 31,750 1.03 1.07 1.11|1.15 1.25
CBN-LRF 4005-005005 0.5 50| 4 28310 051 053 055|057 0.62
CBN-LRF 4005-005010 RO.05 | 1 50 4 28530 1.03 1.07 1.10|1.15 1.24
CBN-LRF 4005-005015 1.5 50| 4 28860 154 159 165|/1.71 1.85
CBN-LRF 4005010005 o5 °° %% 1% 65 4 28310 051 053 054 056 081
CBN-LRF 4005-010015 RO 1.5 50 4 28860 153 159 164|1.70 1.84
CBN-LRF 4005-015005 0.5 50 | 4 28310 051 0.52 054 056 0.59
CBN-LRF 4005-015015 RO1S 1.5 50| 4 28860 153 158 164 1.69 1.83
CBN-LRF 4006-005005 R0O.05 0.5 50 | 4 28200 051 0.53 055|057 0.62
CBN-LRF 4006-010005 0.6 05 03 058 15 b0 4 28200 051 053 054 056 0.61
CBN-LRF 4006-010010 RO 1 50 4 28440 1.03 1.06 1.10 1.14 1.23
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Unit (mm)
Vit Qutside Corrjer Effective Length INeck ?.2:2:( Overall §hank Suggest'ed Effective Length by Inclined Angles
N~ Dla;n[e)ter Rengl{us Lerl;g?th of;)ut Dle;m;ter Aggle Lerll_gth Dla:r;(ejter Retall‘ Price " . o , .
ta
CBN-LRF 4008-005010 RO.O5 1 50 4 28680 103 107 1.10 1.15 124
CBN-LRF 4008-010010 1 50 4 28680 103 106 1.10 1.14 123
CBN-LRF 4008-010020 0.8 RO.1 2 056078 15° B0 4 28680 205 2.12 220 228 246
CBN-LRF 4008-010050 5 5O 4 32520 5.15 533 552 573 6.19
CBN-LRF 4008-020010 RO.2 1 50 4 28680 1.02 1.05 109 1.12 120
CBN-LRF 4010-002010 002 1 50 4 29300 103 107 1.11 1.15 125
CBN-LRF 4010-002030 3 50 4 29300 310 321 333 345 373 [
CBN-LRF 4010-005010 R0.05 1 50 4 26420 103 107 1.11 115 124 S
CBN-LRF 4010-005020 2 50 4 26420 206 2.14 221 230 248
CBN-LRF 4010-010010 1 1 07 |088 1% 50 4 26420 103 106 1.10 1.14 1.23 -
I —
CBN-LRF 4010-010020 RO.1 2 50 4 26420 206 2.13 221 229 247 [
CBN-LRF 4010-010030 3 50 4 26420 3.10 3.20 3.32 344 3.72 cﬂn\s““‘“’e
CBN-LRF 4010-020020 RO.2 2 50 4 26420 206 2.13 220 228 245 ;C’:;QO,,gNW
CBN-LRF 4015-002030 ROO2 3 50 4 34520 313 324 336 349 378
CBN-LRF 4015-010030 s RO.1 3 ] a6 15 50 4 31,080 3.13 324 335 348 3.76 /Radm
CBN-LRF 4015-030030 RO.3 3 50 4 31,080 3.12 323 3.33 345 3.71 _
CBN-LRF 4015-050030 RO.5 3 50 4 31,080 3.12 321 331 342 366 g@
CBN-LRF 4020-002040 4 50 4 35630 4.15 429 445 462 500 i
CBN-LRF 4020-002060 RO.02 6 50 4 35630 6.22 643 6.67 692 7.48 }QETK
CBN-LRF 4020-002100 10 50 4 3865010.3510.7111.1011.5212.46
CBN-LRF 4020-005060 o5 © 50 4 31970 621 643 666 691 7.48 \3?!«?5?
CBN-LRF 4020-005100 10 50 4 34,800 10.3510.7111.1011.5112.45 I —
CBN-LRF 4020-010040 4 50 4 31970 4.15 429 444 461 498
CBN-LRF 4020-010060 2 RO.1 6 12 197 15° 50 4 31970 621 643 666 691 7.46 /ggﬁeweck
CBN-LRF 4020-010100 10 50 4 348001035107111.0911.511244
CBN-LRF 4020-020040 4 50 4 31970 4.14 428 443 459 495 g;ape,
CBN-LRF 4020-020060 RO.2 6 50 4 31870 621 642 665 689 744
CBN-LRF 4020-020100 10 50 4 34,.80010.3410.7011.08114912.41 /BW
CBN-LRF 4020-050060 6 50 4 31970 620 640 662 685 7.37
CBN-LRF 4020-050100 ROS 10 50 4 34.800/10.33106811.05114512.34 -
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Milling Conditions for CBN-LRF (4 Flutes)

HEATTREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~70HRC)

. ) . aAe ) aAe ) a aAe
s G S8 e Sk Gl pody W ol S
mm)  (mm) | (mm)  (min") | (mm/min) G | G (min™ | (mm/min) G | G (min™ | (mm/min) Gt | G
4001-002002 02 60,000 360 0002 002 55000 280 | 0.002 0015 50,000 200 0.002 | 0.01
— 4001-002003 0.1 | R0.02 03 60000 360 0002 002 55000 280 0002 0015 50000 200 0002  0.01
o 4001-002005 05 60000 360 0002 002 55000 280 0002 0015 50,000 200  0.002  0.01
’i 40015-002X2 02 | 60,000 480 0003 003 55000 340 0003 0025 50,000 250 0.002 0.015
UDC-PCD | 40015-002X3 | 0.15 R0.02 03 60,000 480 0003 = 003 55000 340 0003 0025 50,000 250 0002 0015
0 40015-002 05 60000 480 0003 003 55000 340 0003 0025 50000 250 0.002 0.015
e 4002-002005 05 | 60000 560 0003 004 55000 430 0003 003 50,000 300 0003 & 0.02
. 4002-002X75 RO.02 075 60,000 560 | 0.003 004 55000 430 0003 003 50,000 300 0.003 | 0.02
j\\ 4002002000 1 60,000 560 | 0.003 004 55000 430 | 0003 003 50,000 300 0.003 | 0.02
- 4002-005005 05 60,000 700 0003 004 55000 550 0.003 003 50,000 410 0003 0.2
fg 4002-005X75 RO.05 = 0.75 60,000 700 | 0.003 004 55000 550 0003 003 50000 410 0.003 | 0.02
Long ek | 4002-005010 1 60,000 700 0003 004 55000 550 0003 003 50000 410 0003 | 0.02
) 4003-002X75 rogp 075 60000 750 0003 008 55000 580 0003 006 50000 400 0003 003
) 4003002010 | 0.3 1 60,000 750 0003 008 55000 580 0003 006 50,000 400 0.003  0.03
e ) 4003-005005 RO.O5 05 60,000 950 | 0.005 008 55000 750 0005 006 50,000 550 0.004 | 0.03
Lorgleck |2 4004-002015 RO.02 15 55000 850 | 0005 01 53000 700 0005 008 50000 550 0.004 | 0.05
adis  Jo 4004-003005 ROO3 05 55000 1,000 | 0008 01 53000 800 0006 008 50000 600 0.004 | 0.05
;mecﬁ 4004005005 - 05 55000 1200 001 01 53000 1000 001 008 50000 730 0007 005
) 4004-005015 15 55000 1200 001 | 01 53000 1000 001 008 50000 730 0.007 | 0.05
ﬁ 4004-010005 f0.1 05 55000 1500 001 01 53000 1,300 001 008 50,000 1000 0008 0.5
Sterk Bal 4004-010010 1 55000 1500 001 | 01 53000 1,300 001 | 008 50,000 1,000 0008 0.5
B N_uim 4005-002010 RO.02 1 50000 950 | 0.005 045 50,000 900 0005 012 50,000 700 0.005 | 0.08
B R 4005-005005 05 50000 1500 001 | 015 50,000 1,300 001 | 012 50,000 1,000 001 | 0.08
et | 4005-005010 ROO5 1 50,000 1500 001 = 045 50,000 12300 001 012 50000 1,000 001 | 0.08
B ) 4005005015 15 50,000 1500 001 | 015 50,000 1300 001 012 50,000 1,000 001 | 0.08
— 4005-010005 roq 08 (50000 1900 002 015 50000 1700 002 012 50000 1400 001 008
Taper (3 4005-010015 15 50,000 1900 002 | 015 50,000 1,700 | 002 012 50,000 1400 001 | 0.08
— 4005-015005 05 | 50000 2,200 003 015 50,000 2000 003 @ 012 50,000 1,800 001  0.08
serre | 4005015015 ROT8 s 50,000 2200 003 = 015 50,000 2000 003 012 50,000 1,800 001 | 0.08
4006-005005 RO.O5 = 05 50,000 1,700 001 = 02 50000 1500 001 045 50000 1,200 001 | 0.1
Spiel 4006-010005 0.6 f0. 05 50,000 2300 002 & 02 50000 2000 002 015 50,000 1700 0012 | 0.1
) 4006-010010 1 50,000 2300 002 = 02 50,000 2000 002 015 50,000 1,700 0012 0.

Drill
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Milling Conditions for CBN-LRF (4 Flutes)

HEATTREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~70HRC)
. e A | o A | .. ae
s G S8 e S G ol W S
mm) | (mm) | (mm) = (min™) | (mm/min) G | @) (min™ | (mmjmin) G | @) (min™ | (mmjmin) G | G
4008-005010 RO.O5 = 1 45000 1,800 0.01 = 028 44000 1600 001 | 021 42000 1300 001 & 0.3
4008-010010 145000 2400 002 028 44000 2000 002 = 021 42000 1600 0015 0.3 —
4008-010020 0.8  RO.1 2 45000 2400 002 | 028 44000 2000 002 | 021 | 42000 1,600 0015 | 0.3 o
4008-010050 5 45000 1700 002 0.4 44000 1400 002 | 041 42000 1,100 0015 007
4008-020010 R0.2 145000 2400 004 = 028 44000 2,100 004 | 021 42000 1800 0015 0.3 (uoc-pe
4010-002010 cogy 140000 1300 0005 035 37000 1100 0006 03 34000 900 0005 02 &=
4010-002030 3 40000 15300 0006 035 37,000 1100 0006 03 34000 900 0005 0.2
4010-005010 140000 1,900 0015 035 37,000 1,600 0015 03 34000 1200 001 @ 02 -
R0.05
4010005020 2 40000 1900 0015 035 37,000 1600 0015 03 34000 1200 001 | 02 —
4010-010010 140000 2600 003 035 37,000 2000 003 03 34000 1400 0015 02 -
4010-010020 RO.1 2 40000 2600 003 = 035 37,000 2000 003 | 03 | 34000 1400 0015 02 g .
4010-010030 3 40000 2600 003 035 37,000 2000 003 | 03 34000 1400 0015 02 @ | Lo Neck
4010020020 R0.2 2 40000 2600 005 = 035 37,000 2200 005 | 03 | 34000 1,800 0015 02 -
4015-002030 RO.O2 3 30000 1500 001 055 27,000 12300 001 « 05 23000 1100 0005 0.3 —
4015010030 - RO 3 30000 3000 005 055 27,000 2200 005 | 05 23000 1400 002 03 \Rad'%
4015-030030 R0.3 3 30000 3000 007 055 27000 2400 007 | 05 23000 1700 002 03 2 Long ok
4015-050030 R0.5 3 30000 3000 O.1 045 27,000 2500 | 0.1 04 23000 2000 002 03 g Padus
4020-002040 4 28000 1700 001 07 23000 1500 001 | 06 18000 1,200 0005 0.4 (repe Neck
4020-002060 ROO2 | 6 28000 1700 001 07 23000 1500 001 | 06 | 18000 1200 0005 04 (e
4020-002100 10 28000 1,700 001 = 07 23,000 1500 001 = 06 18000 1,200 0005 0.4 i B
4020-005060 rogs 0 28000 2500 0025 07 23000 1900 0025 06 18000 1300 0015 04 el
4020-005100 10 28000 2500 0025 07 23000 1900 0025 06 18000 1,300 0015 0.4 (crgron
4020-010040 4 28000 3300 005 07 23000 2400 005 | 06 18000 1500 003 04 2
4020-010060 2  RO.1 6 28000 3300 005 | 07 23000 2400 005 06 18000 1500 003 04 [
4020-010100 10 28000 3300 005 = 07 23000 2400 005 06 18000 1500 003 0.4 5
4020-020040 4 28000 3300 007 07 23000 2500 007 | 06 18000 1,600 003 04 4
4020-020060 R0.2 6 28000 3300 007 | 07 | 23000 2500 007 06 18000 1,600 003 = 0.4 & | Taper
4020-020100 10 28000 8300 007 07 23000 2500 007 06 18000 1,600 003 = 04 ﬂ =
4020-050060 f0s 6 28000 3300 0.1 07 23000 2600 0.1 06 18000 1800 003 = 04 ‘Bm
4020-050100 10 28000 3300 01 | 07 | 23000 2600 0.1 06 18000 1800 003 = 0.4 -
/Sp\ral
Note: ‘\v Cutter
-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’ s R ~
maximum spindle speed. ©
-Recommend oil mist to avoid tool damage. ‘ ol
= N
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2 Flutes UTCOAT
Size ¢0.1~¢12

uT W :
*1 o

Material Applications (% Highly Recommended @ Recommended O Suggested)

*1 Helixangle 30": @ D < 0.6,1 =@ D (length of cut 2.5D~3D)
*2 Helixangle 40°:0.6 =@ D <1,1=¢ D (length of cut 1D ~ 2D)

Work Material
Carbon | Alloy | Prehardened Hardened Steels Castlron | Aluminum | Graphite  Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
) Steels | Steels | Steels Alloys Filed  Aloys | Resistant Carbide (Nor]-)
g5 S S0 SISO MK SOHRG ~ SSHRC ~ GIHRC, ~ GEHRC, ~ TOHRG e o s
7
~N hY
UDC-PCD [ ] [ ) [ ) [ ) [ ] O O [ ] O O
Series
7\/\/
o Unique Cross Section design
Conventional CSS New flute shape Ij‘} Higher rigidity and better chip evacuation
Sauare o Larger cross section I::} More resistance to breakage and wearing
Lorg ek |3 Flute shape _— \Bu
Square o) — *F 777777777 *ﬂ» -
— S S
e
Radius ; Comprison ot T Conventional £ .
J . : Flute shape Larger cross section |
el B Cross section .=
)& : o . The shank taper angle shown is not an exact value and
A i Loy & | toavoid contact with the work piece, we recommend the
e : : "o i user controls the precise value of this angle. Shank taper
~ ) e e - angle should not make contact with the work piece.
o Lﬁfﬁ\ Total 112 models Unit (mm)
) . ; Suggested
S Outside Diameter  Length of Cut  Shank Taper Angle  Overall Length ~ Shank Diameter 3
s g Model Number oD g ) B?a 9 L g d Retalié Price
- CSS 2001-0010 0.1 45 4 7.800
giﬁa Neck CSS 2001-0015 0.15 45 4 7.800
) ) ) CSS 2001-0020 0.1 0.2 16° 45 4 7.800
— CSS 2001-0025 0.25 45 4 7.800
Taper B CSS 2001-0030 0.3 45 4 7.800
)8 ) CSS 2002-0020 0.2 45 4 4,680
: CSS 2002-0030 0.3 45 4 4,680
Barrel CSS 2002-0040-3 . 38 S 4,680
CSS 2002-0040-4 02 04 16 45 4 4,680
o CSS 2002-0050 05 45 4 4,680
v CU“E’/ CSS 2002-0060 0.6 45 4 4,680
CSS 2003-0030 0.3 45 4 4,080
. CSS 2003-0045 0.45 45 4 4,080
CSS 2003-0060-3 . 38 3 4,080
- N CSS 2003-0060-4 0.3 06 16 45 4 4,080
| Teerca D | CSS 2003-0075 0.75 45 4 4,080
CSS 2003-0090 0.9 45 4 4,080
Next Page =




2 Flutes

Unit (mm)
M Outside Diameter  Length of Cut  Shank Taper Angle  Overall Length ~ Shank Diameter Suggested
odel Number oD ) Bia L od Retail Price
¥

CSS 2004-0040 0.4 45 4 4,560
CSS 2004-0060 0.6 45 4 4,560
CSS 2004-0080-3 . 38 3 4,560
CSS 2004-0080-4 04 08 16 45 4 4,560
CSS 2004-0100 1 45 4 4,560
CSS 2004-0120 1.2 45 4 4,560
CSS 2005-0050 0.5 45 4 2,280
CSS 2005-0075 0.75 45 4 2,280
CSS 2005-0080 05 0.8 . 38 3 2,280
CSS 2005-0100 : 1 45 4 2,280 ’
CSS 2005-0125 1.25 45 4 2,280 |snoeco
CSS 2005-0150 1.5 45 4 2,280 -
CSS 2006-0060 0.6 45 4 3.480 (oo
CSS 2006-0090 0.9 45 4 3.480 Series
CSS 2006-0100 06 1 . 38 3 3.480 e
CSS 2006-0120 ' 1.2 45 4 3.480
CSS 2006-0150 15 45 4 3480 o S
CSS 2006-0180 1.8 45 4 3.480 e
CSS 2007-0070 0.7 45 4 3.840 @ | bong teck
CSS 2007-0100 1 38 3 3,840 L
CSS 2007-0140 0.7 1.4 16° 45 4 3.840 —
CSS 2007-0175 1.756 45 4 3,840 Radius
CSS 2007-0210 2.1 45 4 3,840 ;
CSS 2008-0080 0.8 45 4 2,280 o s
CSS 2008-0120-3 - 38 3 2,280 g (o
CSS 2008-0120-4 08 ' . 45 4 2,280 (.
CSS 2008-0160 : 1.6 45 4 2,280 | Padis
CSS 2008-0200 2 45 4 2,280 -
CSS 2008-0240 2.4 45 4 2,280 o
CSS 2009-0090 0.9 45 4 3.840 ‘h Bal
CSS 2009-0120 1.2 38 3 3.840 :
CSS 2009-0180 0.9 18 16° 45 4 3.840 %o
CSS 2009-0225 2.25 45 4 3.840 .
CSS 2009-0270 2.7 45 4 3.840 ‘ T ek
€SS 2010-0100 1 45 4 2.040 g\
CSS 2010-0150 1.5 45 4 2,040 ———
CSS 2010-0200 1 2 16° 45 4 2.040 | Taper
CSS 2010-0250 25 45 4 2,040 S
CSS 2010-0300 3 45 4 2,040 -
CSS 2015-0150 15 45 4 2,040 Barrel
CSS 2015-0225 2.25 45 4 2,040 -
CSS 2015-0300 1.5 3 16° 45 4 2,040 S
CSS 2015-0375 3.756 45 4 2,040 ‘\v Cutter
CSS 2015-0450 45 45 4 2,040 )
CSS 2020-0200 2 45 4 2,040 -
CSS 2020-0300 3 45 4 2,040 L
CSS 2020-0400 2 4 16° 45 4 2,040 .
CSS 2020-0500 5 45 4 2.040 | Tormosi e
CSS 2020-0600 6 45 4 2,040

Next Page =



2 Flutes UTCOAT

Unit (mm)
M Outside Diameter  Length of Cut  Shank Taper Angle  Overall Length ~ Shank Diameter Suggested
odel Number oD ) Bia L od Retalié Price
CSS 2025-0250 25 50 4 2,040
CSS 2025-0375 3.75 50 4 2,040
€SS 2025-0500 25 5 16° 50 4 2,040
CSS 2025-0625 6.25 50 4 2,040
€SS 2025-0750 75 50 4 2,040
CSS 2030-0300 3 50 6 2,640
ramy) €SS 2030-0450 45 50 6 2,640
V Seis \ CSS 2030-0600 3 6 16° 50 6 2,640
’ €SS 2030-0750 75 50 6 2,640
oorca) | €SS 2030-0900 9 50 6 2,640
Series CSS 2040-0400 4 50 6 2,880
CSS 2040-0600 6 50 6 2,880
o )| CSS 2040-0800 4 8 16° 50 6 2,880
Series \ CSS 2040-1000 10 50 6 2.880
——— CSS 2040-1200 12 50 6 2,880
CSS 2050-0500 5 50 6 3,120
RS o €SS 2050-0750 75 50 6 3,120
— 5 CSS 2050-1000 5 10 16° 50 6 3,120
Lng Neck |3 CSS 2050-1250 125 60 6 3.120
), CSS 2050-1500 15 60 6 3,120
— CSS 2060-0600 6 50 6 3,360
Radius €SS 2060-0900 9 50 6 3,360
: €SS 2060-1200 6 12 — 50 6 3,360
Long Neck [ CSS 2060-1500 15 60 6 3,360
e g CSS 2060-1800 18 60 6 3.360
. M“ €SS 2070-1750 5 1756 . 70 8 8,700
Redus €SS 2070-2100 21 80 8 8,700
— CSS 2080-0800 8 70 8 6.320
Bl / Lorg | CSS 2080-1200 12 70 8 6.320
Sterk Bal ‘ CSS 2080-1600 8 16 — 70 8 6.320
— ) CSS 2080-2000 20 70 8 6.320
Bl |D CSS 2080-2400 24 80 8 6.320
. CSS 2090-2250 9 225 6 80 10 12,420
Taerfck CSS 2090-2700 27 80 10 12,420
€SS 2100-1000 10 70 10 7.580
— €SS 2100-1500 15 70 10 7.580
Taper 13 €SS 2100-2000 10 20 — 70 10 7.580
8 €SS 2100-2500 25 80 10 7.580
~~ €SS 2100-3000 30 80 10 7.580
Barrel €SS 2110-2750 1 275 16° 80 12 17,160
€SS 2110-3300 33 80 12 17,160
Spiral €SS 2120-1200 12 80 12 11,170
v Cutter €SS 2120-1800 18 80 12 11,170
' CSS 2120-2400 12 24 — 80 12 11,170
oo €SS 2120-3000 30 80 12 11,170
CSS 2120-3600 36 90 12 11,170

A
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Milling Conditions for CSS

Slotting
@ 1D flute length type L/D=1
CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL $45C / S50C Annealed Materials SK/ SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length Spindle Feed Rate  Miling Amount = gpingle Feed Rate | Miling Amount = gpingle Feed Rate | Miling Amount
N“(lj(r)ndbeelr Diameter | of Cut peed (mm/min) (mm) peed | (mm/min) (mm) peed  (mmimin) (mm)
(mm) (mm) (min™) Slotting & (min™) Slotting & (min™) Slotting &
2001-0010 0.1 0.1 30,000 30 0.01 30,000 30 0.01 30,000 30 0.01
2002-0020 0.2 0.2 30,000 85 0.02 30,000 85 0.02 30,000 60 0.02
2003-0030 0.3 03 30,000 110 0.03 30,000 110 0.03 30,000 110 0.03
2004-0040 0.4 0.4 30,000 120 0.04 30,000 120 0.04 30,000 120 0.04
2005-0050 0.5 05 27,000 120 0.05 24,000 105 0.05 24,000 120 0.05
2006-0060 0.6 0.6 24,000 120 0.09 20,000 0 0.09 20,000 120 0.09
2007-0070 0.7 07 22,500 115 0.105 17,800 90 0.105 17,800 120 0.105
2008-0080 0.8 0.8 21,000 110 0.12 16,700 90 0.12 16,700 120 0.12
2009-0090 0.9 0.9 19,500 105 0.135 15,600 85 0.135 15,600 120 0.135
2010-0100 1 1 18,000 100 1 14,500 75 1 14,500 125 1
2015-0150 1.5 1.5 16,000 275 15 13,000 200 1.5 13,000 135 1.5
2020-0200 2 2 12,000 275 2 10,000 200 2 10,000 135 2
2025-0250 25 25 10,200 375 25 8,400 260 25 8,400 140 25
2030-0300 3 3 8,500 475 3 6,800 325 3 6,800 150 3
2040-0400 4 4 7,200 475 4 5,700 325 4 5,700 175 4
2050-0500 5 5 6,000 500 5 4,800 350 5 4,800 200 5
2060-0600 6 6 5,000 500 6 4,000 350 6 4,000 200 6
2080-0800 8 8 3,500 475 8 2,700 350 8 2,400 150 8
2100-1000 10 10 2,300 450 10 1,900 325 10 1,400 100 10
2120-1200 12 12 1,850 425 12 1,550 300 12 1,250 90 12
PREHARDENED STEELS HARDENED STEELS
WORK MATERIAL HPM / NAK SKD / SKT / STAVAX
(30~45HRC) (45~55HRC)
Uodel | Qusce Lengh  pnde | lomm o PSS G G
(mm) (mm) (min™) Slotting a (min™) Slotting a
2001-0010 0.1 0.1 30,000 15 0.01 24,000 10 0.004
2002-0020 0.2 0.2 30,000 30 0.02 23,000 25 0.008
2003-0030 0.3 0.3 30,000 55 0.03 20,000 25 0.012
2004-0040 0.4 0.4 30,000 60 0.04 16,800 25 0.016
2005-0050 0.5 0.5 24,000 60 0.05 14,400 30 0.025
2006-0060 0.6 0.6 20,000 60 0.09 12,000 35 0.03
2007-0070 0.7 0.7 17,800 60 0.105 10,000 35 0.035
2008-0080 0.8 0.8 16,700 60 0.12 8,500 35 0.04
2009-0090 0.9 0.9 15,600 60 0.135 7,300 35 0.045
20100100 1 1 14,500 60 1 6,550 35 0.2
2015-0150 1.5 1.5 12,000 160 15 4,400 35 0.3
2020-0200 2 2 9,000 160 2 3,300 35 04
2025-0250 25 25 7,900 210 25 2,750 35 0.5
20300300 3 3 6,800 260 3 2,200 35 06
2040-0400 4 4 5,100 260 4 1,650 40 0.8
20500500 5 5 4,050 260 5 1,300 40 1
2060-0600 6 6 3,300 260 6 1,100 40 1.2
2080-0800 8 8 2,300 235 8 800 40 1.6
2100-1000 10 10 1,500 225 10 690 40 2
2120-1200 12 12 1,200 210 12 550 40 24

2 Flutes

@3mm Shank
V Series
A

e
UDC-PCD
Series

A

-
CBN
Series

A

Square

[

Ie)

S

@ | Long Neck
Square

N
\{/

Radius

A

P
Long Neck
Radius

pey

sni
N

Taper Neck
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N
\

e
-

Ball / Long
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A
P
Long Neck
Ball
A
P
Taper Neck
Ball
A

w
=3

P

Taper

N\ (Ciedel ) [
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V Cutter
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Milling Conditions for CSS

@ 1.5D flute length type 1 <L/D =15

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL $45C / S50C Annealed Materials SK /7 SCM Annealed Materials SUS304
(~225HB) (225~325HB) *Use water soluble or oil coolant.
Outside = Length Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Milling Amount
N'\l,IJ(r)ndbegr Diameter | of Cut peed (mm/min) (mm) peed (mm/min) (mm) peed (mm/min) (mm)
(mm) (mm) (min™) Slotting a (min™) Slotting a (min™) Slotting a
2001-0015 0.1 0.15 30,000 30 0.01 30,000 30 0.01 30,000 30 0.01
2002-0030 0.2 0.3 30,000 85 0.02 30,000 85 0.02 30,000 60 0.02
o Sm\ ) 2003-0045 0.3 0.45 30,000 110 0.03 30,000 110 0.03 30,000 110 0.03
V Series 2004-0060 0.4 0.6 30,000 120 0.04 30,000 120 0.04 30,000 120 0.04
- 2005-0075 0.5 0.75 27,000 120 0.05 24,000 105 0.05 24,000 120 0.05
— ) 2006-0090 0.6 0.9 24,000 120 0.09 20,000 90 0.09 20,000 120 0.09
oo 2007-0100 07 | 1 22,500 115 0105 17,800 90 0.105 17,800 120 0.105
- 2008-0120 0.8 1.2 21,000 110 0.12 16,700 90 0.12 16,700 120 0.12
N ) 2009-0120 0.9 1.2 19,500 105 0.135 15,600 85 0.135 15,600 120 0.135
o 2010-0150 1 15 18,000 100 1 14500 75 1 14,500 125 1
) 2015-0225 15 2.25 16,000 275 1.5 13,000 200 1.5 13,000 135 15
— 2020-0300 2 3 12,000 275 2 10,000 200 2 10,000 135 2
Square ® 2025-0375 2.5 3.75 10,200 375 25 8,400 260 25 8,400 140 25
2 2030-0450 3 45 8,500 475 3 6,800 325 3 6,800 150 3
Long Neck ) % 2040-0600 4 6 7,200 475 4 5,700 325 4 5,700 175 4
Square ) 2050-0750 5 75 6,000 500 5 4,800 350 5 4,800 200 5
j\ 2060-0900 6 9 5,000 500 6 4,000 350 6 4,000 200 6
—_— ) 2080-1200 8 12 3,500 475 8 2,700 350 8 2,400 150 8
) 2100-1500 10 15 2,300 450 10 1,900 325 10 1,400 100 10
o 2120-1800 12 18 1,850 425 12 1,550 300 12 1,250 90 12
Long Neck |
Radius g‘
J»n
Taper Neck\ PREHARDENED STEELS HARDENED STEELS
Radius WORK MATERIAL HPM /7 NAK SKD / SKT / STAVAX
) ) (30~45HRC) (45~55HRC)
L s gusce legh pnde lomm m PSS G G
Shank Ball (mm) (mm) (min™) Slotting a (min™) Slotting a
< 2001-0015 0.1 0.15 30,000 15 0.01 24,000 10 0.004
EZT‘B Neck g 2002-0030 0.2 0.3 30,000 30 0.02 23,000 25 0.008
)= 2003-0045 0.3 0.45 30,000 55 0.03 20,000 25 0.012
oot Nock | 20040060 04 06 30,000 60 0.04 16,800 25 0.016
Ball 2005-0075 0.5 0.75 24,000 60 0.05 14,400 30 0.025
- 2006-0090 0.6 0.9 20,000 60 0.09 12,000 35 0.03
) ﬁ—)q\ 2007-0100 0.7 1 17,800 60 0.105 10,000 35 0.035
Taper 13 2008:0120 08 12 16,700 60 0.12 8,500 35 0.04
- / 2009-0120 0.9 1.2 15,600 60 0.135 7,300 35 0.045
e ) 2010-0150 1 1.5 14,500 60 1 6,550 35 0.2
) 2015-0225 1.5 2.25 12,000 160 1.5 4,400 35 03
2020-0300 2 3 9,000 160 2 3,300 35 0.4
§D\Cri:[er 2025-0375 25 3.75 7,900 210 25 2,750 35 05
y, 2030-0450 3 45 6,800 260 3 2,200 35 0.6
~ 2040-0600 4 6 5,100 260 4 1,650 40 08
Drill 2050-0750 5 75 4,050 260 5 1,300 40 1
J 2060-0900 6 9 3,300 260 6 1,100 40 1.2
- N 2080-1200 8 12 2,300 235 8 800 40 1.6
| Teerca D | 2100-1500 10 15 1500 225 10 690 4 2
2120-1800 12 18 1,200 210 12 550 40 24




Milling Conditions for CSS

@ 2D flute length type 1.5<L/D =2

2 Flutes

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL $45C / S50C Annealed Materials SK /7 SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Miling Amount
N'\l’IJ(r)ndlfelr Diameter | of Cut peed (mm/min) (mm) peed (mm/min) (mm) peed (mm/min) (mm)
(mm) | (mm) (min™) Slotting a (min™) Slotting a (min™) Slotting a
2001-0020 0.1 02 30,000 30 0.01 30,000 30 0.01 30,000 30 0.01
20020040 0.2 0.4 30,000 85 0.02 30,000 85 0.02 30,000 60 0.02
2003-0060 0.3 06 30,000 110 0.03 30,000 110 0.03 30,000 110 0.03 (7
2004-0080 0.4 08 30,000 120 0.04 30,000 120 0.04 30,000 120 0.04 o
20050080 0.5 08 27,000 120 0.0 24,000 105 0.05 24,000 120 0.05 L\
2005-0100 05 1 27,000 120 0.05 24,000 105 0.05 24,000 120 0.05 ——
2006-0100 0.6 1 24,000 120 0.09 20,000 90 0.09 20,000 120 0.09 UDC-PCD
2006-0120 0.6 1.2 24,000 120 0.09 20,000 90 0.09 20,000 120 0.09 | Seres
2007-0140 0.7 14 22,500 115 0.105 17,800 90 0.105 17,800 120 0.105 b
2008-0160 0.8 1.6 21,000 110 0.12 16,700 90 0.12 16,700 120 0.12 (can
20090180 0.9 18 19,500 105 0135 15,600 85 0135 15,600 120 0135 Series
2010-0200 1 2 18,000 100 08 14,500 75 08 14,500 125 038 -
2015-0300 1.5 3 16,000 275 12 13,000 200 12 13,000 135 12
20200400 2 4 12,000 275 16 10,000 200 16 10,000 135 16 | Sauare
2025-0500 2.5 5 10,200 375 2 8,400 260 2 8,400 140 2 2
2030-0600 3 6 8,500 475 2.4 6,800 325 2.4 6,800 150 2.4 & Long Neck
20400800 4 8 7,200 475 3.2 5,700 325 3.2 5,700 175 3.2 Sauare
2050-1000 5 10 6,000 500 4 4,800 350 4 4,800 200 4 —
2060-1200 | 6 12 5,000 500 48 4,000 350 48 4,000 200 48 (—
2080-1600 8 16 3,500 475 6.4 2,700 350 6.4 2,400 150 6.4 Radius
2100-2000 | 10 20 2,300 450 8 1,900 325 8 1,400 100 8 b
2120-2400 12 24 1,850 425 96 1,550 300 96 1,250 90 9.6 Y Lorg e
2 Redius
PREHARDENED STEELS HARDENED STEELS o
WORK MATERIAL HPM / NAK SKD / SKT / STAVAX Taper Neck
(30~45HRC) (45~55HRC) Radius
Vodel | Suse Lo Sprde | [TON Mmoo pnde  Gommn -
(mm) | (mm)  (min") Slotting ap (min”) Slotting a2 Ball/ Long
2001-0020 0.1 02 30000 15 0.01 24,000 10 0.003 | Snenk Bl
2002-0040 0.2 04 30,000 30 0.02 23,000 25 0.008 f
2003-0060 0.3 06 30,000 55 0.03 20,000 2 0.012 | Lo ek
20040080 0.4 08 30,000 60 0.04 16,800 25 0.016 o
20050080 0.5 08 24,000 60 0.0 14,400 30 0.025 Taper Neck
2005-0100 05 1 24,000 60 0.05 14,400 30 0.025 el
2006-0100 0.6 1 20,000 60 0.09 12,000 35 0.03 -
2006-0120 0.6 12 20,000 60 0.09 12,000 35 0.03 '; (
2007-0140 0.7 14 17,800 60 0.105 10,000 35 0.035 © | Taper
2008-0160 0.8 16 16,700 60 0.12 8,500 35 0.04 S
2009-0180 0.9 18 15,600 60 0.135 7,300 35 0.045 .
20100200 1 2 14,500 60 08 6,550 35 0.15 ‘ sareel
20150300 1.5 3 12,000 160 12 4,400 35 0.225 -
2020-0400 2 4 9,000 160 16 3,300 35 03 (spira
2025-0500 2.5 5 7,900 210 2 2,750 35 037 ‘ V Cutter
20300600 3 6 6,800 260 24 2,200 35 0.45 -
2040-0800 4 8 5,100 260 32 1,650 40 06
2050-1000 5 10 4,050 260 4 1,300 40 0.75
2060-1200 6 12 3,300 260 48 1,100 40 0.9
2080-1600 8 16 2,300 235 32 800 40 1.2
2100-2000 10 20 1,500 225 4 690 40 15
21202400 | 12 24 1,200 210 48 550 40 18




Milling Conditions for CSS

@ 25D flute lengthtype 2<L/D =25

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL $45C / S50C Annealed Materials SK /7 SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Milling Amount
N'\l’lJ(r)ndbG(l,r Diameter | of Cut peed (mm/min) (mm) peed (mm/min) (mm) peed (mm/min) (mm)
(mm) | (mm) (min™) Slotting a (min™) Slotting a (min™) Slotting a
2001-0025 0.1 0.25 30,000 30 0.007 30,000 30 0.007 30,000 30 0.007
2002-0050 0.2 05 30,000 85 0.014 30,000 85 0.014 30,000 60 0.014
———— 2003-0075 0.3 0.75 30,000 110 0.021 30,000 110 0.021 30,000 110 0.021
(¢3mm Shank 2004-0100 0.4 1 30,000 120 0.028 30,000 120 0.028 30,000 120 0.028
Ve ) 2005-0125 0.5 1.25 27,000 120 0.035 24,000 105 0.035 24,000 120 0.035
< 2006-0150 0.6 1.5 24,000 120 0.06 20,000 90 0.06 20,000 120 0.06
UDC-PCD\ 2007-0175 0.7 1.75 22,500 115 0.07 17,800 90 0.07 17,800 120 0.07
e 2008-0200 0.8 2 21,000 110 0.08 16,700 90 0.08 16,700 120 0.08
I—, 2009-0225 0.9 2.25 19,500 105 0.09 15,600 85 0.09 15,600 120 0.09
) 2010-0250 1 25 20,000 130 05 15,000 60 05 11,000 120 0.25
CBN 2015-0375 15 3.75 12,800 170 0.75 10,000 100 0.75 7,000 120 0.375
Series ) 2020-0500 2 5 9,300 210 1 7,500 140 1 5,000 120 05
— 2025-0625 25 6.25 7,600 235 1.25 6,250 160 1.25 4,100 120 0.62
2030-0750 3 75 5,900 260 15 5,000 180 15 3,200 120 0.75
Square o 2040-1000 4 10 4,200 300 2 3,750 220 2 2,250 120 1
2 2050-1250 5) 125 3,200 340 25 3,000 260 25 1,700 120 1.25
P 20601500 6 | 15 2500 380 3 25500 300 3 1,350 120 15
Sauare 2070-1750 7 175 2,270 345 35 2,270 270 35 1,150 105 1.75
— 2080-2000 8 20 2,100 320 4 2,100 250 4 1,000 90 2
—— 2090-2250 9 225 1,935 300 45 1,935 220 45 895 80 2.25
Radius 2100-2500 | 10 25 1,800 280 5 1,800 200 5 810 75 25
) 2110-2750 11 275 1,635 265 5.5 1,635 180 55 735 70 2.75
o 2120-3000 12 30 1,500 250 6 1,500 160 6 670 65 3
Long Neck | @
Radius g‘
J»
Taper Neck\ PREHARDENED STEELS HARDENED STEELS
Radius WORK MATERIAL HPM /7 NAK SKD / SKT / STAVAX
) ) (30~45HRC) (45~55HRC)
S ke Quste legh pnde lommm om PSS Gmmm G
Sherk Ball (mm) | (mm) (min™) Slotting a (min™) Slotting a
7< 2001-0025 0.1 0.25 30,000 15 0.007 24,000 10 0.002
Long Neck | gg 2002-0050 0.2 0.5 30,000 30 0.014 23,000 25 0.004
Ball ) 2 2003-0075 0.3 0.75 30,000 55 0.021 20,000 25 0.006
— 2004-0100 0.4 1 30,000 60 0.028 16,800 25 0.008
Taper Neck 2005-0125 0.5 1.25 24,000 60 0.035 14,400 30 0.015
Bl 20060150 06 15 20,000 60 0.06 12,000 3 0.018
7\ 2007-0175 0.7 1.75 17,800 60 0.07 10,000 35 0.021
) P 2008-0200 0.8 2 16,700 60 0.08 8,500 35 0.024
Taper 2 2009-0225 0.9 2.25 15,600 60 0.09 7,300 35 0.027
’7) 2010-0250 1 25 11,000 60 0.25 5,500 20 0.05
N 2015-0375 1.5 3.75 7,500 90 0.375 3,750 25 0.075
Barrel 2020-0500 2 5 5,700 120 05 2,850 30 0.1
2025-0625 25 6.25 4,800 135 0.62 2,400 30 0.12
2030-0750 3 75 3,900 150 0.75 1,950 35 0.15
Spiral 2040-1000 4 10 2,900 180 1 1,450 40 0.2
v Cutter | 20501250 5 125 2,400 210 125 1,200 45 0.25
2060-1500 6 15 2,000 240 1.5 1,000 55 0.3
ol ‘ 2070-1750 7 175 1,630 230 1.5 815 55 0.3
2080-2000 8 20 1,350 220 1.5 675 55 0.3
2090-2250 9 225 1,135 210 1.5 565 55 03
- e L‘Tdd\‘ 2100-2500 10 25 960 200 1.5 480 55 03
. J 21102750 11 27.5 845 180 1.5 425 55 0.3
2120-3000 12 30 750 160 1.5 375 55 03




Milling Conditions for CSS

@ 3D flute length type L/D=3

2 Flutes

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL $45C / S50C Annealed Materials SK/ SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Miling Amount  Spindle Feed Rate | Miling Amount
N'\l’IJ(r)ndlfelr Diameter | of Cut peed (mm/min) (mm) peed (mm/min) (mm) peed (mm/min) (mm)
(mm) | (mm) (min™) Slotting a (min™) Slotting a (min™) Slotting a
2001-0030 0.1 0.3 30,000 30 0.005 30,000 30 0.005 30,000 30 0.005
2002-0060 0.2 0.6 30,000 85 0.01 30,000 85 0.01 30,000 60 0.01
2003-0090 0.3 0.9 30,000 110 0.015 30,000 110 0.015 30,000 110 0.015 s
2004-0120 0.4 1.2 30,000 120 0.02 30,000 120 0.02 30,000 120 0.02
2005-0150 0.5 1.5 27,000 120 0.025 24,000 105 0.025 24,000 120 0.025
2006-0180 0.6 1.8 24,000 120 0.05 20,000 90 0.05 20,000 120 0.05 )
2007-0210 0.7 241 22,500 115 0.056 17,800 90 0.056 17,800 120 0.056 [ m
2008-0240 0.8 24 21,000 110 0.064 16,700 90 0.064 16,700 120 0.064 .
2009-0270 0.9 27 19,500 105 0.072 15,600 85 0.072 15,600 120 0.072 S
2010-0300 1 3 20,000 130 0.5 15,000 60 0.5 11,000 120 0.25 -
2015-0450 15 45 12,800 170 0.75 10,000 100 0.75 7,000 120 0.375 CBN
2020-0600 2 6 9,300 210 1 7,500 140 1 5,000 120 0.5 \Se’ s
2025-0750 2.5 75 7,600 235 1.25 6,250 160 1.25 4,100 120 0.62 -
2030-0900 3 9 5,900 260 1.5 5,000 180 15 3,200 120 0.75
2040-1200 4 12 4,200 300 2 3,750 220 2 2,250 120 1 o Square
2050-1500 5 15 3,200 340 25 3,000 260 25 1,700 120 1.25 2
2060-1800 6 18 2,500 380 3 2,500 300 3 1,350 120 15 EER—
2070-2100 7 21 2,270 345 35 2,270 270 35 1,150 105 1.75 Square
2080-2400 8 24 2,100 320 4 2,100 250 4 1,000 90 2 N
2090-2700 9 27 1,935 300 45 1,935 220 45 895 80 2.25 —
2100-3000 10 30 1,800 280 5 1,800 200 5 810 75 25 Radius
2110-3300 11 33 1,635 265 55 1,635 180 55 735 70 2.75
2120-3600 12 36 1,500 250 6 1,500 160 6 670 65 3 o[
@ | Long Neck
% Radius
(71N
PREHARDENED STEELS HARDENED STEELS /Tapev Neck
WORK MATERIAL HPM 7 NAK SKD / SKT / STAVAX Radius
(30~45HRC) (45~55HRC) _\
Uodel | Qusce Lengh  pnde | lomm o PSS G G (oo
(mm) | (mm) (min™) Slotting a (min™ Slotting a S
2001-0030 0.1 03 30,000 15 0.005 24,000 10 0.001 >
2002-0060 0.2 0.6 30,000 30 0.01 23,000 25 0.002 o | Long Neck
2003-0090 0.3 0.9 30,000 55 0.015 20,000 25 0.003 2| Bl
2004-0120 0.4 1.2 30,000 60 0.02 16,800 25 0.004 >
2005-0150 0.5 1.5 24,000 60 0.025 14,400 30 0.013 Taper Neck
2006-0180 06 18 20000 60 005 12,000 3 0015 !
2007-0210 0.7 241 17,800 60 0.056 10,000 35 0.018 \
2008-0240 0.8 24 16,700 60 0.064 8,500 35 0.02 P (
2009-0270 0.9 2.7 15,600 60 0.072 7,300 35 0.023 © | Taper
2010-0300 1 3 11,000 60 0.25 5,500 15 0.05 N
2015-0450 1.5 45 7,500 90 0.375 3,750 20 0.075 s
2020-0600 2 6 5,700 120 0.5 2,850 25 0.1 ‘ Barrel
2025-0750 2.5 75 4,800 135 0.62 2,400 30 0.12 N
2030-0900 3 9 3,900 150 0.75 1,950 35 0.15 -
2040-1200 4 12 2,900 180 1 1,450 40 0.2 ‘ Spiral
2050-1500 5 15 2,400 210 125 1,200 45 025 |V Cutter
2060-1800 6 18 2,000 240 1.5 1,000 55 0.3 P
2070-2100 7 21 1,630 230 15 815 55 0.3 ‘ ol
2080-2400 8 24 1,350 220 15 675 55 0.3
2090-2700 9 27 1,135 210 1.5 565 55 0.3 h
2100-3000 10 30 960 200 15 480 55 0.3 ‘/ ;‘_m‘ o R
2110-3300 11 33 845 180 15 425 55 0.3 \ .
2120-3600 12 36 750 160 1.5 375 55 0.3



Milling Conditions for CSS

Side Milling
@ 1D flute length type L/D=1

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL $45C / S50C Annealed Materials SK/ SCM Annealed Materials SUS
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length = Spindle FeedRate  Milling Amount Spindle Feed Rate  Milling Amount Spindle Feed Rate  Milling Amount
Nm%jbeelr Diameter o Cut = Speed (mm/min) (mm) peed  (mm/min) (mm) peed (mm/min) (mm)
(mm) | (mm) (M) SigeMilng .~ ap a. | (M) sigeMiing @y a. (M) SigeMiing  ap a.
\ 2001-0010 0.1 0.1 | 30,000 70 0.1 0.007 | 30,000 55 0.1 0.006 | 30,000 60 0.1 0.005
P— | 2002-0020 0.2 02 | 30,000 180 02 | 0014 | 30,000 140 02 0012 | 30000 120 02 | 001
V Seres 2003-0030 0.3 03 30,000 280 03 | 0021 | 30000 210 03 | 0018 | 30,000 180 03 | 0015
— 2004-0040 0.4 04 | 30000 380 04 | 0028 | 30000 260 04 0024 | 30000 225 04 = 002
 uoeco | ) 2005-0050 05 05 | 27,000 490 05 | 0035 | 24000 360 05 | 003 | 24000 315 05 | 0025
Series 2006-0060 0.6 06 24000 @ 600 06 | 0042 20000 @ 450 06 | 0036 20,000 400 06 = 003
— 2007-0070 0.7 07 | 22500 @ 600 07 | 0049 | 17,800 | 450 07 | 0042 | 17,800 400 07 | 0035
“oan ) A 2008-0080 0.8 08 | 21,000 600 08 | 005 @ 16700 450 08 | 0048 16700 = 400 08 | 004
Series 2009-0090 0.9 09 19500 & 600 09 | 0063 | 15600 @ 450 09 | 0054 | 15600 400 09 | 0045
— 2010-0100 1 1 18,000 = 600 1 0075 | 14500 @ 450 1 0075 | 14500 500 1 0.05
20150150 15 15 | 16,000 = 900 15 | 0113 | 13000 = 600 15 | 0413 | 13000 @ 750 15 | 0075
Sapere | . 2020-0200 2 2 12,000 900 2 015 | 10,000 = 600 2 015 | 10,000 = 750 2 0.1
72 2025-0250 2.5 25 10200 | 900 25 | 019 8400 = 600 25 | 019 8400 = 750 25 | 013
ézruigeck @ 20300300 3 3 8500 900 3 0225 | 6800 600 3 0225 = 6800 750 3 0.15
) 2040-0400 | 4 4 7200 675 4 06 5700 500 4 06 5700 = 575 4 04
—— 2050-0500 | 5 5 6,000 750 5 075 4800 550 5 075 4,800 650 5 05
adine 2060-0600 6 6 5000 = 800 6 09 4000 600 6 09 4000 650 6 06
) 2080-0800 8 8 3500 700 8 1.2 2700 525 8 1.2 2400 600 8 08
Long Neck |2 2100-1000 10 10 2300 600 10 15 1900 | 450 10 15 1,400 = 500 10 1
Radis | S 2120-1200 12 12 1,850 | 550 12 1.8 1,550 400 12 18 1,250 | 450 12 1.2
J»
Taper Neck | PREHARDENED STEELS HARDENED STEELS
Radius WORK MATERIAL HPM / NAK SKD / SKT / STAVAX
) (30~45HRC) (45~55HRC)
L lose QusceLegh pnde Ginmn ) Dnde G G
Shark Ball (mm) | (mm) (i) SigeMilng .~ ap a. | (M) sigeMiing as
e 2001-0010 0.1 01 | 30,000 40 0.1 0.005 | 24,000 25 0.1 0.004
Lorg eck | o 2002-0020 0.2 02 | 30,000 80 02 | 001 23,000 35 02 0008
)= 20030030 0.3 03 | 30,000 120 03 | 0015 | 20,000 45 03 | 0012
Topr Neck | 2004-0040 0.4 04 | 30000 150 04 | 002 | 16,800 55 04 | 0016
Bl 2005-0050 05 05 | 24000 210 05 | 0025 | 14,400 65 05 | 002
- 2006-0060 0.6 06 | 20,000 265 06 | 003 | 12,000 80 06 = 0024
7\;\ 2007-0070 0.7 07 17,800 @ 265 07 | 0035 | 10,000 80 07 | 0028
Taper 13 20080080 0.8 08 | 16700 265 08 | 004 8500 80 08 | 0032
- 2009-0090 0.9 09 15600 @ 265 09 | 0045 | 7,300 80 09 | 0036
Barrelx‘ 2010-0100 1 1 14500 300 1 0.05 6,550 80 1 0.045
20150150 1.5 15 | 12000 @ 450 15 | 0075 | 4400 @ 100 15 | 0068
2020-0200 2 2 9,000 450 2 0.1 3300 115 2 0.09
Spiral 20250250 2.5 25 7900 @ 450 25 | 013 2750 | 120 25 011
v Cutter) 20300300 3 3 6,800 450 3 0.15 2200 130 3 0.135
. 20400400 4 4 5100 350 4 04 1,650 | 150 4 0.18
Drill ‘ 20500500 5 5 4050 = 425 5 05 1,300 | 160 5 0225
J 2060-0600 6 6 3300 500 6 06 1,100 | 180 6 027
- N 2080-0800 8 8 2300 450 8 08 800 130 8 036
| Teerca D | 21001000 10 10 1500 @ 450 | 10 1 60 110 | 10 0.45
2120-1200 | 12 12 1,200 | 400 12 12 550 | 110 12 054




Milling Conditions for CSS

@ 1.5D flute length type 1 <L/D=15

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL S45C / S50C Annealed Materials SK / SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length = Spindle Feed Rate  Miling Amount  gpindle FeedRate:  Milling Amount | gpingle Feed Rate  Milling Amount
N'\l’IJ(r)ndl?elr Diameter of Cut = Speed (mm/min) (mm) peed (mm/min) (mm) peed  (mm/min) (mm)
(mm)  (mm) | (min)  SigeMiling @y a. | M) SieMiling  ap a. | (M) Sideniing  ap a.
2001-0015 0.1 0.15 30,000 70 0.15 0.007 30,000 55 0.15 0.006 30,000 60 0.15 0.005
2002-0030 0.2 0.3 30,000 180 0.3 0.014 | 30,000 140 0.3 0.012 | 30,000 120 0.3 0.01
2003-0045 0.3 0.45 | 30,000 280 045 | 0.021 | 30,000 210 045 | 0.018 | 30,000 180 045 | 0015
2004-0060 0.4 0.6 30,000 380 0.6 0.028 30,000 260 0.6 0.024 30,000 225 0.6 0.02
2005-0075 0.5 0.75 | 27,000 490 0.75 | 0.035 | 24,000 360 0.75 | 0.03 24,000 315 0.75 | 0.025
2006-0090 0.6 0.9 24,000 600 0.9 0.042 | 20,000 450 0.9 0.036 = 20,000 400 0.9 0.03
2007-0100 0.7 1 22,500 600 1 0.049 17,800 450 1 0.042 17,800 400 1 0.035
2008-0120 0.8 1.2 21,000 600 1.2 0.056 16,700 450 1.2 0.048 16,700 400 1.2 0.04
2009-0120 0.9 1.2 19,500 600 1.2 0.063 | 15600 & 450 1.2 0.054 | 15,600 400 12 0.045
2010-0150 1 15 18,000 600 1.5 0.075 | 14500 &= 450 15 0.075 | 14,500 500 15 0.05
2015-0225 1.5 2.25 16,000 900 2.25 0.113 13,000 600 225 0.113 13,000 750 2.25 0.075
2020-0300 2 3 12,000 900 3 0.15 10,000 600 3 0.15 10,000 750 3 0.1
2025-0375 2.5 375 | 10,200 900 375 | 0.19 8,400 600 375 | 0.19 8,400 750 375 | 013
2030-0450 3 45 8,500 900 45 0.225 6,800 600 45 0.225 6,800 750 45 0.15
2040-0600 4 6 7,200 675 6 0.6 5,700 500 6 0.6 5,700 575 6 0.4
2050-0750 5 7.5 6,000 750 7.5 0.75 4,800 550 7.5 0.75 4,800 650 7.5 05
2060-0900 6 9 5,000 800 9 0.9 4,000 600 9 0.9 4,000 650 9 0.6
2080-1200 8 12 3,500 700 12 1.2 2,700 525 12 1.2 2,400 600 12 0.8
2100-1500 | 10 15 2,300 600 15 15 1,900 450 15 15 1,400 500 15 1
2120-1800 | 12 18 1,850 550 18 1.8 1,550 400 18 18 1,250 450 18 1.2
PREHARDENED STEELS HARDENED STEELS
WORK MATERIAL HPM / NAK SKD / SKT / STAVAX
(30~45HRC) (45~55HRC)
Outside = Length = Spindle FeedRate  Milling Amount Spindle Feed Rate  Milling Amount
NMJ?ndgelr Diameter o Cut ~ Speed (mm/min) (mm) peed  (mm/min) (mm)
(mm) | (mm) i) SigeMilng . ap a. (M) SigeMiing  ap a
2001-0015 0.1 0.15 30,000 40 0.15 0.005 24,000 25 0.15 0.004
2002-0030 0.2 0.3 30,000 80 03 0.01 23,000 35 0.3 0.008
2003-0045 0.3 0.45 | 30,000 120 045 | 0.015 | 20,000 45 045 | 0012
2004-0060 0.4 0.6 30,000 150 06 0.02 16,800 55 0.6 0.016
2005-0075 0.5 0.75 24,000 210 0.75 0.025 14,400 65 0.75 0.02
2006-0090 0.6 0.9 20,000 265 0.9 0.03 12,000 80 0.9 0.024
2007-0100 0.7 1 17,800 = 265 1 0.035 | 10,000 80 1 0.028
2008-0120 0.8 1.2 16,700 265 1.2 0.04 8,500 80 1.2 0.032
2009-0120 0.9 1.2 15,600 = 265 1.2 0.045 7,300 80 1.2 0.036
2010-0150 1 15 14,500 = 300 15 0.05 6,550 80 1 0.045
2015-0225 15 225 12,000 450 2.25 0.075 4,400 100 15 0.068
2020-0300 2 3 9,000 450 3 0.1 3,300 115 2 0.09
2025-0375 2.5 3.75 7,900 450 3.75 0.13 2,750 120 25 0.1
2030-0450 3 45 6,800 450 45 0.15 2,200 130 3 0.135
2040-0600 4 6 5,100 350 6 0.4 1,650 150 4 0.18
2050-0750 5 75 4,050 425 75 0.5 1,300 160 & 0.225
2060-0900 6 9 3,300 500 9 0.6 1,100 180 6 0.27
2080-1200 8 12 2,300 450 12 0.8 800 130 12 0.36
2100-1500 10 15 1,500 450 15 1 690 110 15 0.45
2120-1800 12 18 1,200 400 18 12 550 110 18 0.54
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Milling Conditions for CSS

@ 2D flute length type 1.5<L/D =2

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL S45C / S50C Annealed Materials SK / SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length = Spindle FeedRate  Miling Amount | gpindle FeedRate.  Milling Amount | gpingle Feed Rate  Milling Amount
N'\l’lJ(r)ndbG(l,r Diameter  of Cut = Speed  (mm/min) (mm) peed  (mm/min) (mm) peed  (mm/min) (mm)
(mm)  (mm) | (min)  sigeMiing @y a. | M) sdehiing  a a. M) gdeMiing  ap a.
2001-0020 0.1 02 | 30,000 50 015 | 0.006 | 30,000 50 045 | 0.006 | 30,000 45 015 | 0.005
2002-0040 0.2 04 30000 @ 150 03 0012 | 30,000 140 03 0012 | 30,000 105 03 0.01
— ) 2003-0060 0.3 06 30000 @ 230 045 | 0018 | 30000 185 045 | 0018 | 30000 165 045 | 0015
;;38*;;“55“3““ 2004-0080 0.4 08 | 30000 315 0.6 0024 | 30000 240 06 002 | 30000 225 0.6 0.016
J ) 20050080 0.5 08 | 27,000 @ 490 075 | 003 24,000 | 360 075 | 0025 | 24000 315 075 = 002
— 20050100 0.5 1 27,000 | 400 075 | 003 24,000 = 300 075 = 0025 = 24000 260 075 = 002
UDC-PCD 2006-0100 | 0.6 1 24,000 | 600 1 0036 | 20,000 @ 450 1 0.03 20,000 | 400 1 0.024
Series | 2006-0120 0.6 12 | 24000 500 1.2 0036 | 20,000 360 1.2 0.03 20,000 = 315 1.2 0.024
. 2007-0140 0.7 14 | 22500 500 1.4 0042 | 17,800 @ 360 1.4 0035 | 17,800 @ 315 1.4 0.028
can | 2008-0160 0.8 16 | 21,000 500 1.6 0048 = 16700 360 1.6 0.04 16,700 315 1.6 0.032
Series 2009-0180 0.9 18 | 19,500 500 1.8 0054 = 15600 360 1.8 0045 = 15600 @ 315 1.8 0.036
s 2010-0200 1 2 18,000 600 15 0.09 14500 450 15 0.09 14500 500 15 0.06
20150300 1.5 3 16,000 900 225 | 0135 | 13,000 600 225 | 0435 | 13000 = 750 225 | 0.09
Sauare | 2020-0400 2 4 12,000 900 3 0.18 10,000 600 3 0.18 10,000 750 3 0.12
\E 2025-0500 2.5 5 10,200 900 375 | 023 8400 = 600 375 | 023 8400 = 750 375 | 0.15
Long Neck |@ 2030-0600 3 6 8500 = 900 45 0.27 6,800 600 45 0.27 6,800 750 45 0.18
Sauare 2040-0800 4 8 7200 675 6 06 5700 = 500 6 06 5700 = 575 6 0.4
— 2050-1000 5 10 6,000 750 75 0.75 4800 550 75 0.75 4800 650 75 05
) 2060-1200 6 12 5000 800 9 09 4,000 = 600 9 09 4,000 650 9 0.6
Radius 2080-1600 8 16 3500 700 12 12 2700 525 12 1.2 2400 600 12 0.8
— 2100-2000 10 20 2300 600 15 15 1,900 450 15 15 1,400 500 15 1
;i!;‘gugcck g 2120-2400 12 24 1,850 550 18 1.8 1,550 400 18 1.8 1,250 450 18 1.2
15 PREHARDENED STEELS HARDENED STEELS
B WORK MATERIAL HPM / NAK SKD / SKT / STAVAX
. (30~45HRC) (45~55HRC)
/) Outside | Length | Spindle Feed Rate  Miling Amount | gpindle Feed Rate  Milling Amount
. N'\ﬂ(r)ndt%r Diameter ofCut ~ Speed (mm/min) (mm) peed  (mm/min) (mm)
Ball/Long | (mm)  (mm) - (min e Miling &y a. | mind ggeMiing  ap a
Shank Ball 2001-0020 0.1 02 | 30,000 30 045 | 0005 | 24,000 10 0.2 0.003
— 2002-0040 0.2 04 30,000 70 03 0.01 23,000 30 04 0.006
ég;‘é Neok 2003-0060 0.3 06 30000 @ 110 045 | 0015 | 20,000 40 06 0.009
)= 2004-0080 0.4 08 30000 150 06 0016 | 16,800 50 0.8 0.012
Taww\ 2005-0080 0.5 08 | 24000 @ 210 075 | 0.02 14,400 65 08 0.015
Ball 20050100 0.5 1 24,000 175 075 | 0.02 14,400 50 1 0.015
— ) 2006-0100 0.6 1 20,000 265 1 0.024 | 12,000 80 1 0.018
— ) 2006-0120 0.6 12 20000 210 1.2 0.024 | 12,000 60 1.2 0.018
Taper |3 2007-0140 0.7 14 17800 @ 210 1.4 0.028 | 10,000 60 1.4 0.021
)8 2008-0160 0.8 16 | 16700 210 1.6 0.032 8,500 60 1.6 0.024
N 2009-0180 0.9 18 | 15600 = 210 1.8 0.036 7,300 60 1.8 0.027
Barrel 2010-0200 1 2 14500 300 15 0.06 6,550 80 15 0.045
2015-0300 1.5 3 12,000 = 450 225 | 0.09 4400 = 100 225 | 0.068
2020-0400 2 4 9,000 = 450 3 0.12 3300 115 3 0.09
3”‘0’31[8, 2025-0500 2.5 5 7,900 @ 450 375 | 0.5 2750 = 120 375 0.1
) 2030-0600 3 6 6,800 = 450 45 0.18 2200 130 45 0.135
N 2040-0800 4 8 5100 = 350 6 0.4 1,650 150 6 0.18
Drill ‘ 2050-1000 5 10 4050 = 425 75 05 1,300 160 75 0.225
) 2060-1200 6 12 3300 500 9 06 1,100 180 9 0.27
- N 2080-1600 8 16 2300 450 12 08 800 130 12 0.36
Techrical Data | 2100-2000 10 20 1500 | 450 15 1 690 110 15 045
R ' 21202400 12 24 1,200 400 18 1.2 550 110 18 054




Milling Conditions for CSS

@ 25D flute length type 2.5<L/D=3

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL S45C / S50C Annealed Materials SK / SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length = Spindle Feed Rate  Miling Amount  gpindle FeedRate:  Milling Amount | gpingle Feed Rate  Milling Amount
N'\l’IJ(r)ndl?elr Diameter  of Cut = Speed  (mm/min) (mm) peed  (mm/min) (mm) peed  (mm/min) (mm)
(mm) | (mm) | (min")  sigeMilng|  ap a.  Mmin) gdehiing  a a. | M) SdeMiing  ap a
2001-0025 0.1 0.25 30,000 40 0.2 0.005 30,000 40 02 0.005 30,000 25 0.2 0.004
2002-0050 0.2 0.5 30,000 150 0.4 0.008 | 30,000 120 0.4 0.01 30,000 65 0.4 0.008
2003-0075 0.3 0.75 | 30,000 230 0.6 0.012 | 30,000 160 0.6 0.015 | 30,000 100 0.6 0.012
2004-0100 0.4 1 30,000 315 0.8 0.016 | 30,000 220 0.8 0.016 30,000 140 0.8 0.012
2005-0125 0.5 1256 | 27,000 400 1 0.02 24,000 260 1 0.02 24,000 155 1 0.015
2006-0150 0.6 15 24,000 500 15 0.024 | 20,000 360 15 0.024 | 20,000 210 15 0.018
2007-0175 0.7 1.75 22,500 500 1.75 0.028 17,800 360 1.75 0.028 17,800 210 1.75 0.021
2008-0200 0.8 2 21,000 500 2 0.032 16,700 360 2 0.032 16,700 210 2 0.024
2009-0225 0.9 2.25 19,500 500 2.25 0.036 15,600 360 2.25 0.036 15,600 210 2.25 0.027
2010-0250 1 25 20,000 700 25 0.05 15,000 500 25 0.05 11,000 200 25 0.05
2015-0375 15 3.75 | 12,800 710 375 | 0075 | 10,000 500 375 | 0.075 7,000 210 375 | 0.075
2020-0500 2 5 9,300 720 5 0.1 7,500 510 5 0.1 5,000 230 5 0.1
2025-0625 2.5 6.25 7,600 725 625 | 0.13 6,250 515 625 | 0.13 4,100 250 625 | 0.13
2030-0750 3 75 5,900 730 75 0.15 5,000 520 75 0.15 3,200 275 75 0.15
2040-1000 4 10 4,200 740 10 0.4 3,750 520 10 0.4 2,250 300 10 0.2
2050-1250 5 12.5 3,200 750 125 0.5 3,000 530 12.5 05 1,700 330 125 0.25
2060-1500 6 15 2,500 750 15 0.6 2,500 530 15 0.6 1,350 350 15 0.3
2070-1750 7 175 2,270 700 175 07 2,270 495 17.5 07 1,150 350 175 0.35
2080-2000 8 20 2,100 660 20 0.8 2,100 470 20 0.8 1,000 350 20 0.4
2090-2250 9 225 1,935 615 225 0.9 1,935 440 225 0.9 895 350 225 0.45
2100-2500 | 10 25 1,800 580 25 1 1,800 410 25 1 810 350 25 05
21102750 11 275 1,635 545 275 1.1 1,635 375 275 1.1 735 335 275 0.55
2120-3000 12 30 1,500 520 30 1.2 1,500 350 30 1.2 670 320 30 0.6
REHARDENED STEELS HARDENED STEELS
WORK MATERIAL HPM / NAK SKD / SKT / STAVAX
(30~45HRC) (45~55HRC)
Outside | Length | Spindle Feed Rate  Miling Amount | gpindle Feed Rate  Milling Amount
Nm%itfelzr Diameter  of Cut = Speed  (mm/min) (mm) peed  (mm/min) (mm)
(mm) | (mm) | (Min")  sigeMiing| ap a. | M SdeMiing  ap a.
2001-0025 0.1 0.25 30,000 25 0.2 0.004 24,000 10 0.25 0.002
2002-0050 0.2 05 30,000 65 0.4 0.008 23,000 25 05 0.004
2003-0075 0.3 0.75 30,000 100 0.6 0.012 20,000 35 0.75 0.006
2004-0100 0.4 1 30,000 140 0.8 0.012 | 16,800 45 1 0.008
2005-0125 0.5 125 | 24,000 155 1 0.015 | 14,400 50 125 | 0.01
2006-0150 0.6 15 20,000 210 15 0.018 | 12,000 60 15 0.012
2007-0175 0.7 1.75 17,800 210 1.75 0.021 10,000 60 1.75 0.014
2008-0200 0.8 2 16,700 210 2 0.024 8,500 60 2 0.016
2009-0225 0.9 2.25 15,600 210 2.25 0.027 7,300 60 2.25 0.018
2010-0250 1 25 11,000 200 25 0.05 5,500 60 25 0.05
2015-0375 1.5 3.75 7,500 210 3.75 0.075 3,750 65 3.75 0.075
2020-0500 2 5 5,700 230 5 0.1 2,850 70 5 0.1
2025-0625 2.5 6.25 4,800 240 625 | 0.13 2,400 70 625 | 0.13
2030-0750 3 75 3,900 250 75 0.15 1,950 75 75 0.15
2040-1000 4 10 2,900 270 10 0.3 1,450 80 10 0.3
2050-1250 5 12.5 2,400 290 125 0.375 1,200 90 125 0.375
2060-1500 6 15 2,000 300 15 0.45 1,000 100 15 0.45
2070-1750 7 17.5 1,630 285 175 0.525 815 85 17.5 0.525
2080-2000 8 20 1,350 270 20 0.6 675 70 20 0.6
2090-2250 9 225 1,135 255 225 0.675 565 60 225 0.675
2100-2500 = 10 25 960 240 25 0.75 480 50 25 0.75
21102750 11 275 845 220 275 0.825 425 45 275 0.825
2120-3000 12 30 750 200 30 09 375 40 30 0.9
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Milling Conditions for CSS

@ 3D flute length type L/D=3

CARBON STEELS ALLOY STEELS STAINLESS STEELS
WORK MATERIAL $45C / S50C Annealed Materials SK/ SCM Annealed Materials SUS304
(~225HB) (225~325HB) * Use water soluble or oil coolant.
Outside = Length = Spindle FeedRate  Miling Amount | gpindle FeedRate.  Milling Amount | gpingle Feed Rate  Milling Amount
N'\l’lJ(r)ndbG(l,r Diameter  of Cut ~ Speed  (mm/min) (mm) peed  (mm/min) (mm) peed  (mm/min) (mm)
(mm) | (mm) | (min")  sigeMilng|  ap a. | Mmin) Sdeiing  a a. M) gdeMiing  ap a.
2001-0030 0.1 0.3 30,000 30 0.25 0.005 30,000 30 0.25 0.005 30,000 20 0.25 0.004
2002-0060 0.2 0.6 30,000 110 0.5 0.008 | 30,000 85 0.5 0.01 30,000 50 0.5 0.008
— 2003-0090 0.3 0.9 30,000 180 0.75 | 0.012 | 30,000 135 0.75 0.015 | 30,000 80 0.75 | 0012
\338““ Sha“k 2004-0120 0.4 1.2 30,000 250 1 0.016 | 30,000 170 1 0.016 30,000 100 1 0.012
) 2005-0150 0.5 15 27,000 320 125 | 0.02 24,000 200 126 | 0.02 24,000 125 125 | 0.015
. 2006-0180 0.6 1.8 24,000 400 18 0.024 | 20,000 280 1.8 0.024 | 20,000 170 1.8 0.018
UDC.pCD\ 2007-0210 0.7 2.1 22,500 400 2.1 0.028 17,800 280 2.1 0.028 17,800 170 2.1 0.021
Series 2008-0240 0.8 24 21,000 400 24 0.032 16,700 280 2.4 0.032 16,700 170 24 0.024
— ) 2009-0270 0.9 2.7 19,500 400 2.7 0.036 15,600 280 2.7 0.036 15,600 170 2.7 0.027
— ) 2010-0300 1 3 20,000 700 3 0.05 15,000 500 3 0.05 11,000 200 3 0.05
gsr'ls 2015-0450 1.5 45 12,800 710 45 0.075 | 10,000 500 45 0.075 7,000 210 45 0.075
) 2020-0600 2 6 9,300 720 6 0.1 7,500 510 6 0.1 5,000 230 6 0.1
—— 2025-0750 25 75 7,600 725 7.5 0.13 6,250 515 75 0.13 4,100 250 7.5 0.13
SR 2030-0900 3 9 5,900 730 9 0.15 5,000 520 9 0.15 3,200 275 9 0.15
14 2040-1200 4 12 4,200 740 12 0.4 3,750 520 12 0.4 2,250 300 12 0.2
— § 2050-1500 5 15 3,200 750 15 0.5 3,000 530 15 05 1,700 330 15 0.25
éﬂ;ﬁ(j@@k °® 2060-1800 6 18 2500 750 | 18 06 2500 530 18 0.6 1,350 | 350 @ 18 03
J 2070-2100 7 21 2,270 700 21 0.7 2,270 495 21 07 1,150 350 21 0.35
—— 2080-2400 8 24 2,100 660 24 0.8 2,100 470 24 0.8 1,000 350 24 0.4
—_— 2090-2700 9 27 1,935 615 27 0.9 1,935 440 27 0.9 895 350 27 0.45
2100-3000 10 30 1,800 580 30 1 1,800 410 30 1 810 350 30 05
7< . 2110-3300 11 33 1,635 545 33 1.1 1,635 375 33 1.1 735 335 33 0.55
;?dgigm g 2120-3600 12 36 1,500 520 36 1.2 1,500 350 36 1.2 670 320 36 0.6
- c
- PREHARDENED STEELS HARDENED STEELS
Taper Neck WORK MATERIAL HPM / NAK SKD / SKT / STAVAX
Radivs (30~45HRC) (45~55HRC)
- ) Outside | Length | Spindle Feed Rate  Miling Amount | gpindle Feed Rate  Milling Amount
— N'\ﬂ(r)ndlfér Diameter ofCut ~ Speed (mm/min) (mm) peed  (mm/min) (mm)
Bal / Long (mm) | (mm) (i SigeMilng . ap a. | (M) sigemiing  ap Qe
Shark Ball ) 2001-0030 0.1 0.3 30,000 20 0.25 0.004 24,000 10 0.3 0.002
— 2002-0060 0.2 0.6 30,000 50 0.5 0.008 23,000 20 0.6 0.004
EZT\E Neck D 2003-0090 0.3 0.9 30,000 80 0.75 0.012 20,000 35 0.9 0.003
)~ 2004-0120 04 1.2 30,000 100 1 0.012 | 16,800 40 1.2 0.004
Tepr Neck\ 2005-0150 0.5 15 24,000 125 125 | 0.015 | 14,400 50 15 0.005
Ball 2006-0180 0.6 1.8 20,000 170 18 0.018 | 12,000 60 1.8 0.006
—— 2007-0210 0.7 2.1 17,800 170 2.1 0.021 10,000 60 21 0.007
j\_‘ \ 2008-0240 0.8 24 16,700 170 2.4 0.024 8,500 60 24 0.008
Taper 1S 2009-0270 0.9 2.7 15,600 170 2.7 0.027 7,300 60 2.7 0.009
) 9/ 2010-0300 1 3 11,000 200 3 0.05 5,500 60 3 0.05
. 2015-0450 15 45 7,500 210 45 0.075 3,750 65 45 0.075
Barrel 2020-0600 2 6 5,700 230 6 0.1 2,850 70 6 0.1
2025-0750 2.5 75 4,800 240 75 0.13 2,400 70 75 0.13
2030-0900 3 9 3,900 250 9 0.15 1,950 75 9 0.15
Spiral 2040-1200 4 12 2,900 270 12 0.3 1,450 80 12 0.3
V Cutter ) 2050-1500 5 15 2,400 290 15 0.375 1,200 90 15 0.375
) 2060-1800 6 18 2,000 300 18 0.45 1,000 100 18 0.45
- ‘ 2070-2100 7 21 1,630 285 21 0.525 815 85 21 0.525
2080-2400 8 24 1,350 270 24 0.6 675 70 24 0.6
2090-2700 9 27 1,135 255 27 0.675 565 60 27 0.675
B - LE\ 2100-3000 = 10 30 960 240 30 0.75 480 50 30 0.75
- 2110-3300 11 33 845 220 33 0.825 425 45 33 0.825
2120-3600 12 36 750 200 36 0.9 375 40 36 0.9




Milling Conditions for CSS

Note:

-Decrease both spindle speed and feed rate proportionally in case of chattering.

-These milling parameters are calculated based on the shortest overhang length. Longer overhangs
may require an adjustment to the milling parameters.

-Reduce the milling amount and feed rate in accordance with required milling precision.

-Recommend water soluble or oil coolant.

-Recommend oil coolant for Titanium Alloys and Heat Resistant Alloys.

Unique Cross Section design

Flute shape

Cross section :

CSS

Milling Example: Slotting Comparison

Tool ¢ 6xL12mm
Spindle Speed 1,100 min”

Feed Rate 40 mm/min

ap 1.8 mm

Coolant Air Blow (Through Spindle)
Cycle Time 28 min

Slotting

0

D : Outside Diameter (mm)
Side Milling

<
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—

New flute shape ﬁ) Higher rigidity and better chip evacuation
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Comparison of Flute shape

CSss

Larger cross section ﬁ) More resistance to breakage and wearing

Larger cross section

N
o™ -

STAVAX (53HRC)

Competitor

Large chipping
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2 Flutes UTCOAT

Size 0.1~ @20

UT . Shi kD"
C-CES2000 =

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite  Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
) Steels | Steels | Steels Alloys PIFi"e'd Aloys Rﬁlistam Carbide M(NOIF-)
;]“‘s‘;,“fa““‘ S0 SISO MK SOHRG ~ SSHRC ~ GIHRC, ~ GEHRC, ~ TOHRG s » Vet
UDC-PCD | e o o o O o) ° o | O
Series
CBN \\‘
Series
Square m
jé’ Broad application range from Copper and Carbon Steels up to Hardened Steels (55HRC).
o
Long Neck |@ Excellent performance/quality to price ratio.
Saure | Refer to page 194 for 4 flute C-CES.
— J
Radius
oo B e
v o — ,,P ,,,,,,,,, ,ﬂ» ° The shank taper angle shown is not an exact value and to avoid
Taper Neck ® contact with the work piece, we recommend the user controls the
Radius ‘ precise value of this angle. Shank taper angle should not make
) 2 contact with the work piece.
N L
Ball / Long ‘ '
Shank Ball
Long Neck \m
Ball 8
oot Nock | Total 207 models Unit (mm)
- Model Outside Length Shank Taper Overall Shank Suggested
. rileer Diameter of Cut Angle Length Diameter Retail Price
. | ®D 2 Bta L od ¥
8 C-CES 2001-0015 0.15 45 4 7.800
C-CES 2001-0020 0.1 0.2 16° 45 4 7.800
o C-CES 2001-0030 0.3 45 4 7,800
. C-CES 2002-0030 0.3 45 4 4,680
iral
Vewe | CCES2002 0.4 38 3 4,680
C-CES 2002-0040 02 04 16° 45 4 4,680
Drill C-CES 2002-0050 ' 05 45 4 4,680
B C-CES 2002-0060 0.6 45 4 4,680
Terica O | C-CES 20020080 08 45 - 7.930
Next Page =




2 Flutes

Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
e Diameter of Cut Angle Length Diameter Retail Price
@D 2 Bta L ®d ¥
C-CES 2003-0045 0.45 45 4 4,080
C-CES 2003 0.6 38 3 4,080
C-CES 2003-0060 03 0.6 . 45 4 4,080
C-CES 2003-0075 0.75 45 4 4,080
C-CES 2003-0090 0.9 45 4 4,080
C-CES 2003-0120 1.2 45 4 6.120
C-CES 2004-0060 0.6 45 4 4,560
C-CES 2004 0.8 38 3 4,560 ——
C-CES 2004-0080 04 0.8 . 45 4 4,560 \ ‘s
C-CES 2004-0100 1 45 4 4,560 i
C-CES 2004-0120 1.2 45 4 4,560 'gg‘we )
C-CES 2004-0160 1.6 45 4 6.120 (N
C-CES 2005-0075 0.75 45 4 2,280 s
C-CES 2005 0.8 38 3 2,280 o S
C-CES 2005-0100 05 1 . 45 4 2,280 (v
C-CES 2005-0125 1.25 45 4 2,280 | Sauae
C-CES 2005-0150 15 45 4 2.280 —
C-CES 2005-0200 2 45 4 3,840 Radius
C-CES 2006-0090 0.9 45 4 3,480 .
C-CES 2006 1 38 3 3,480 £ | Lona e
C-CES 2006-0120 06 1.2 - 45 4 3.480 5
C-CES 2006-0150 1.5 45 4 3,480 Tepes Neck
C-CES 2006-0180 1.8 45 4 3,480 -
C-CES 2006-0240 24 45 4 3.480 ( (o7 omg
C-CES 2007 1 38 3 3,840 ‘h Bal
C-CES 2007-0140 1.4 45 4 3,840 o
C-CES 2007-0175 0.7 1.75 16° 45 4 3,840 (o
C-CES 2007-0210 2.1 45 4 3,840 "}m, .
C-CES 2007-0280 28 45 4 3,840 |
C-CES 2008 1.2 38 3 2280 —
C-CES 2008-0120 12 45 4 2,280 2! rape
C-CES 2008-0160 08 1.6 . 45 4 2,280 S
C-CES 2008-0200 2 45 4 2,280 .
C-CES 2008-0240 2.4 45 4 2,280 N
C-CES 2008-0320 32 45 4 3,840 .
C-CES 2009 1.2 38 3 3,840 |V Cutter
C-CES 2009-0180 1.8 45 4 3,840 —
C-CES 2009-0225 0.9 2.25 16° 45 4 3,840 oril
C-CES 2009-0270 2.7 45 4 3840 ) .
C-CES 2009-0360 36 45 4 3,840 e
Next Page =



2 Flutes UTCOAT

Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
i Diameter of Cut Angle Length Diameter Retail Price
oD ) Bta L od ¥
C-CES 2010-0150 15 45 4 2,040
C-CES 2010-0200 ) 45 4 2,040
C-CES 2010 1 25 16° 45 4 2,040
C-CES 2010-0300 3 45 4 2,040
— C-CES 2010-0400 4 45 4 3.480
e ‘ C-CES 2011 1.1 o5 16° 45 4 4.320
e C-CES 20120180 1.8 45 4 2,280
gDC-F’CD | C-CES 2012-0240 2.4 45 4 2,280
) C-CES 2012-0300 - 3 - 45 4 2,280
o ) C-CES 2012-0360 ' 3.6 45 4 2,280
Series ‘ C-CES 2012 4 45 4 2,280
. C-CES 2012-0480 48 45 4 3480
square | C-CES 2013 1.3 4 16° 45 4 4,320
— 5 C-CES 2014 14 4 16° 45 4 4,320
sae | C-CES 2015-0225 2.25 45 4 2,040
— C-CES 2015-0300 3 45 4 2,040
redive | C-CES 2015-0375 - 3.75 - 45 4 2,040
) C-CES 2015 ’ 4 45 4 2,040
Lorg ek (& C-CES 2015-0450 45 45 4 2,040
G C-CES 2015-0600 6 45 4 3.480
e \ C-CES 2016 16 5 16° 45 4 4,320
— C-CES 2017 1.7 5 16° 45 4 4,320
Bal/ Long ‘ C-CES 2018-0270 2.7 45 4 2.280
i) C-CES 20180360 36 45 4 2,280
LongNeck o C-CES 2018-0450 18 45 16" 45 4 2,280
- C-CES 2018 ' 5 45 4 2.280
Taper ek C-CES 2018-0540 5.4 45 4 2,280
C-CES 2018-0720 7.2 45 4 4,200
) 3 C-CES 2019 1.9 5 16° 45 4 4,440
aper 1=}
2 C-CES 2020-0300 3 45 4 2,040
C-CES 2020-0400 4 45 4 2.040
e C-CES 2020-0500 2 5 16° 45 4 2,040
C-CES 2020 6 45 4 2,040
Spiral
V' Gutter , C-CES 2020-0800 8 45 4 3.480
C-CES 2021 2.1 6 16° 45 4 4,320
Dril C-CES 2022 2.2 6 16° 45 4 4,320
- C-CES 2023 2.3 6 16° 45 4 4,320
| Teamiel 32| C-CES 2024 24 8 16° 45 4 4,320
Next Page =




2 Flutes

Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
e Diameter of Cut Angle Length Diameter Retail Price
®D () Bta L od ¥
C-CES 2025-0375 3.75 45 4 2,040
C-CES 2025-0500 5 45 4 2,040
C-CES 2025-0625 o5 6.25 . 45 4 2,040
C-CES 2025-0750 7.5 45 4 2,040
C-CES 2025 8 45 4 2.040
C-CES 2025-1000 10 50 4 3480
C-CES 2026 26 8 16° 45 6 5,520
C-CES 2027 27 8 16° 45 6 5,520 —
C-CES 2028 28 8 16° 45 6 5520 ‘s
C-CES 2029 29 8 16° 45 6 5,520 -
C-CES 2030-0450 45 45 6 2,640 ’gg‘we )
C-CES 2030-0600 6 45 6 2,640 L
C-CES 2030-0750 3 7.5 . 45 6 2,640 s
C-CES 2030 8 45 6 2,640 o S
C-CES 2030-0900 9 45 6 2,640 5 [
C-CES 2030-1200 12 50 6 4,320 | Sauae
C-CES 2031 3.1 10 16° 45 6 5,760 :
C-CES 2032 3.2 10 16° 45 6 5,760 Radius
C-CES 2033 3.3 10 16° 45 6 5,760 .
C-CES 2034 3.4 10 16° 45 6 5,760 £ | Lona e
C-CES 2035 35 10 16° 45 6 4,680 5
C-CES 2036 36 10 16° 45 6 5,760 Tepe Neck
C-CES 2037 3.7 10 16° 45 6 5,760 -
C-CES 2038 3.8 1 16° 45 6 5.760 ( (o7 omg
C-CES 2039 3.9 11 16° 45 6 5,760 ‘h el
C-CES 2040-0600 6 50 6 2,880 o e
C-CES 2040-0800 8 50 6 2880 2o
C-CES 2040-1000 4 10 . 50 6 2.880 "’me, .
C-CES 2040 11 45 6 2,880 |
C-CES 2040-1200 12 50 6 2,880 —
C-CES 2040-1600 16 60 6 4,680 g Taper
C-CES 2041 4.1 11 16° 45 6 5,760 o
C-CES 2042 42 11 16° 45 6 5,760 'Ba”e‘
C-CES 2043 4.3 11 16° 45 B8 5,760 -
C-CES 2044 44 11 16° 45 6 5,760 S
C-CES 2045 45 1 16° 45 6 5,400 |V Cutter
C-CES 2046 46 1 16° 45 6 6.600 —
C-CES 2047 47 11 16° 45 6 6.600 Dril
C-CES 2048 48 13 16° 50 6 6.600 ) -
C-CES 2049 4.9 13 16° 50 6 6,600 \; Tectnial Data
Next Page =



2 Flutes UTCOAT

Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
Wb Diameter of Cut Angle Length Diameter Retail Price
®D ) Bta L ®d ¥
C-CES 2050-0750 7.5 50 6 3.120
C-CES 2050-1000 10 50 6 3,120
C-CES 2050-1250 5 125 . 50 6 3.120
C-CES 2050 13 50 6 3.120
\ C-CES 2050-1500 15 50 6 3.120
dom S ‘ C-CES 2050-2000 20 60 6 5,280
>, C-CES 2051 5.1 13 16° 50 6 8.600
oorca) | C-CES 2052 5.2 13 16° 50 6 6.600
Seies | C-CES 2053 5.3 13 16° 50 6 6.600
: C-CES 2054 5.4 [E 16° 50 6 8.600
o ‘ C-CES 2055 5.5 13 16° 50 6 5,640
) ) C-CES 2056 5.6 13 16° 50 6 5,640
C-CES 2057 5.7 13 16° 50 6 5,640
e, C-CES 2058 5.8 13 16° 50 6 5,640
orare | C-CES 2059 5.9 13 16° 50 6 5,640
Sware | C-CES 2060-0900 9 50 6 3.360
—— | C-CES2060-1200 12 50 6 3.360
Radius C-CES 2060 5 13 B 50 6 3.360
1 C-CES 2060-1500 15 50 6 3.360
Lorg Neck | C-CES 2060-1800 18 50 6 3.360
e C-CES 2060-2400 24 60 6 5,400
Tepe Neck ‘ C-CES 2061 6.1 16 16° 60 8 10,340
— ) C-CES 2062 6.2 16 16° 60 8 10,340
/oy || C-CES 2063 6.3 16 16° 60 8 10,340
e ‘ C-CES 2064 6.4 16 16° 60 8 10,340
ek oo C-CES 2065 6.5 16 16° 60 8 9,280
Bl R C-CES 2066 6.6 16 16° 60 8 10,340
TeporNook | C-CES 2067 6.7 16 16° 60 8 10,340
W) C-CES 2068 6.8 16 16° 60 8 10,340
; C-CES 2069 6.9 16 16° 60 8 10,340
Taper (8 C-CES 2070 7 16 16° 60 8 8,700
— C-CES 2071 7.1 16 6 60 8 10,340
. C-CES 2072 7.2 16 16° 60 8 10,340
C-CES 2073 7.3 16 16° 60 8 10,340
i C-CES 2074 7.4 16 16° 60 8 10,340
v uter C-CES 2075 7.5 16 16° 60 8 10,360
C-CES 2076 7.6 19 16° 60 8 11,550
Dri C-CES 2077 7.7 19 16° 60 8 11,550
I C-CES 2078 7.8 19 16° 60 8 11,550
Tecrioa Dt | C-CES 2079 7.9 19 16° 60 8 11,550
Next Page =




2 Flutes

Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
e Diameter of Cut Angle Length Diameter Retail Price
®D ) Bta L ®d ¥
C-CES 2080-1600 16 60 8 6.320
C-CES 2080 19 60 8 6.320
C-CES 2080-2000 8 20 — 60 8 6.320
C-CES 2080-2400 24 80 8 6.320
C-CES 2080-3200 32 80 8 11,520
C-CES 2081 8.1 19 16° 70 10 13,860
C-CES 2082 8.2 19 16° 70 10 13,860
C-CES 2083 8.3 19 16° 70 10 13,860 —
C-CES 2084 8.4 19 16° 70 10 13.860 ‘s
C-CES 2085 8.5 19 16° 70 10 12,420 o
C-CES 2086 8.6 19 16° 70 10 13,860 ES% )
C-CES 2087 8.7 19 16° 70 10 13,860 N
C-CES 2088 8.8 19 16° 70 10 13,860 =
C-CES 2089 8.9 19 16° 70 10 13,860 o S
C-CES 2090 9 19 16° 70 10 12,420 5 (rgros
C-CES 2091 9.1 19 16° 70 10 13,860 | Sauare
C-CES 2092 9.2 19 16° 70 10 13,860 :
C-CES 2093 9.3 19 16° 70 10 13,860 Radius
C-CES 2094 9.4 19 16° 70 10 13,860 .
C-CES 2095 95 19 16° 70 10 12,870 £ | Lona e
C-CES 2096 9.6 22 16° 70 10 14,300 5
C-CES 2097 9.7 22 16° 70 10 14,300 Topa Nk
C-CES 2098 9.8 22 16° 70 10 14,300 -
C-CES 2099 9.9 22 16° 70 10 14,300 ( (o7 omg
C-CES 2100-2000 20 70 10 7.580 ‘h o
C-CES 2100 22 70 10 7.580 o e
C-CES 2100-2500 10 25 — 70 10 7.580 2o
C-CES 2100-3000 30 80 10 7.580 ‘;M .
C-CES 2100-4000 40 90 10 12,600 |
C-CES 2105 105 22 16° 75 12 18,920 —
C-CES 2110 1 22 16 75 12 17.160 2! rape
C-CES 2115 11.5 22 16° 75 12 19,580 o
C-CES 2120-2400 24 75 12 11,170 o
C-CES 2120 26 75 12 11,170 N
C-CES 2120-3000 12 30 — 75 12 11,170 P
C-CES 2120-3600 36 90 12 11,170 |V Cutter
C-CES 2120-4800 48 100 12 22,490 —
C-CES 2160 16 32 — 110 16 35,530 Dril
C-CES 2180 18 32 16° 110 20 55,880 ) i
C-CES 2200 20 38 — 110 20 60,500 e D




Milling Conditions for C-CES (2 Flutes)
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Technical Data ‘
J

CARBON STEELS ALLOY STEELS
WORK MATERIAL S45C / S50C SK/ SCM / SUS
(~225HB) (225~325HB)
Model I:():.)utsi(:e L?n t? Sspindlée I;e?d Slotting Side Milling Sspindge I;e?d Slotting Side Milling
iameter | of Cu ee ate e ate
Number | =(m) (mm) in" (mimin) | (o G @ i) (mmimin) | o) () ()
0.15 30,000 30 0.01 0.15 0.01 30,000 30 0.01 0.15 0.01
2001 0.1 0.2 30,000 30 0.01 0.15 0.01 30,000 30 0.01 0.15 0.01
0.3 30,000 30 0.005 0.25 0.005 30,000 30 0.005 0.25 0.005
0.3 30,000 85 0.02 0.3 0.02 30,000 85 0.02 0.3 0.02
0.4 30,000 85 0.02 0.3 0.02 30,000 85 0.02 0.3 0.02
2002 0.2 0.5 30,000 85 0.014 0.4 0.014 30,000 85 0.014 0.4 0.014
0.6 30,000 85 0.01 0.5 0.01 30,000 85 0.01 0.5 0.01
0.8 30,000 85 0.004 0.7 0.004 30,000 85 0.004 0.7 0.004
0.45 30,000 110 0.03 0.45 0.03 30,000 110 0.03 0.45 0.03
0.6 30,000 110 0.03 0.45 0.03 30,000 110 0.03 0.45 0.03
2003 0.3 0.75 30,000 110 0.021 0.6 0.021 30,000 110 0.021 0.6 0.021
0.9 30,000 110 0.015 0.75 0.015 30,000 110 0.015 0.75 0.015
1.2 30,000 110 0.006 1.05 0.006 30,000 110 0.006 1.05 0.006
0.6 30,000 120 0.04 0.6 0.04 30,000 120 0.04 0.6 0.04
0.8 30,000 120 0.04 0.6 0.04 30,000 120 0.04 0.6 0.04
2004 0.4 1 30,000 120 0.028 0.8 0.028 30,000 120 0.028 0.8 0.028
1.2 30,000 120 0.02 1 0.02 30,000 120 0.02 1 0.02
1.6 30,000 120 0.008 14 0.008 30,000 120 0.008 14 0.008
0.75 30,000 120 0.05 0.75 0.05 29,000 120 0.05 0.75 0.05
0.8 30,000 120 0.05 0.75 0.05 29,000 120 0.05 0.75 0.05
2005 05 1 30,000 120 0.05 0.75 0.05 29,000 120 0.05 0.75 0.05
1.25 30,000 120 0.035 1 0.035 29,000 120 0.035 1 0.035
1.5 30,000 120 0.025 1.25 0.025 29,000 120 0.025 1.25 0.025
2 30,000 120 0.01 1.75 0.01 29,000 120 0.01 1.75 0.01
09 30,000 120 0.06 0.9 0.06 24,000 120 0.06 0.9 0.06
1 30,000 120 0.06 0.9 0.06 24,000 120 0.06 0.9 0.06
2006 06 1.2 30,000 120 0.06 0.9 0.06 24,000 120 0.06 0.9 0.06
1.5 30,000 120 0.042 1.2 0.042 24,000 120 0.042 1.2 0.042
1.8 30,000 120 0.03 1.5 0.03 24,000 120 0.03 1.5 0.03
24 30,000 120 0.012 2.1 0.012 24,000 120 0.012 2.1 0.012
1 27,500 120 0.07 1.05 0.07 21,000 120 0.07 1.05 0.07
1.4 27,500 120 0.07 1.05 0.07 21,000 120 0.07 1.05 0.07
2007 0.7 1.75 27,500 120 0.049 1.4 0.049 21,000 120 0.049 1.4 0.049
2.1 27,500 120 0.035 1.75 0.035 21,000 120 0.035 1.75 0.035
2.8 27,500 120 0.014 2.45 0.014 21,000 120 0.014 2.45 0.014
1.2 24,000 120 0.08 1.2 0.08 19,000 120 0.08 1.2 0.08
1.6 24,000 120 0.08 1.2 0.08 19,000 120 0.08 1.2 0.08
2008 0.8 2 24,000 120 0.056 1.6 0.056 19,000 120 0.056 1.6 0.056
24 24,000 120 0.04 2 0.04 19,000 120 0.04 2 0.04
3.2 24,000 120 0.016 2.8 0.016 19,000 120 0.016 2.8 0.016
1.2 21,500 125 0.09 1.35 0.09 16,500 120 0.09 1.35 0.09
1.8 21,500 125 0.09 1.35 0.09 16,500 120 0.09 1.35 0.09
2009 0.9 2.25 21,500 125 0.063 1.8 0.063 16,500 120 0.063 1.8 0.063
2.7 21,500 125 0.045 2.25 0.045 16,500 120 0.045 2.25 0.045
3.6 21,500 125 0.018 3.15 0.018 16,500 120 0.018 3.15 0.018
15 20,000 125 0.25 1.5 0.1 15,000 120 0.25 15 0.1
2 20,000 125 0.25 15 0.1 15,000 120 0.25 15 0.1
2010 1 25 20,000 125 0.2 2 0.07 15,000 120 0.2 2 0.07
3 20,000 125 0.125 25 0.05 15,000 120 0.125 2.5 0.05
4 20,000 125 0.075 8l5 0.02 15,000 120 0.075 85 0.02
1.8 16,700 130 0.3 1.8 0.12 12,500 120 0.3 1.8 0.12
24 16,700 130 0.3 1.8 0.12 12,500 120 0.3 1.8 0.12
2012 12 3 16,700 130 0.24 24 0.084 12,500 120 0.24 24 0.084
3.6 16,700 130 0.15 8 0.06 12,500 120 0.15 8 0.06
4 16,700 130 0.09 4 0.024 12,500 120 0.09 4 0.024
48 16,700 130 0.09 4.2 0.024 12,500 120 0.09 42 0.024
225 13,500 130 0.375 2.25 0.15 10,000 120 0.375 2.25 0.15
3 13,500 130 0.375 2.25 0.15 10,000 120 0.375 2.25 0.15
2015 15 3.75 13,500 130 0.3 3 0.105 10,000 120 0.3 3 0.105
4 13,500 130 0.1875 3.75 0.075 10,000 120 0.1875 3.75 0.075
45 13,500 130 0.1875 3.75 0.075 10,000 120 0.1875 3.75 0.075
6 13,500 130 0.1125 5.25 0.03 10,000 120 0.1125 5.25 0.03




Milling Conditions for C-CES (2 Flutes)

2 Flutes

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT
(30~45HRC) (45~55HRC)
Mogel = Ousde Lengh  Spndle  Feed Slotting Side Miling Gl b Slotting Side Miling
lameter oru eei ae eel ae
Number = (mm) (mm) in?) (nmimin) | (o o G i) i G () ()
015 | 30,000 15 0.01 0.15 001 30,000 10 0.002 0.1 0.005
2001 0.1 02 30,000 15 001 0.15 0.01 30,000 10 0.002 04 0.005
03 30,000 15 0.005 025 0005 30000 10 0.001 02 0.002
03 30,000 30 0.2 03 0.02 30,000 25 0.004 02 0.1
04 30,000 30 0.02 03 0.02 30,000 25 0.004 02 001 ar
2002 0.2 05 30,000 30 0.014 04 0014 30,000 25 0.004 03 0.006 o S
06 30,000 30 0.01 05 0.1 30,000 25 0.002 04 0.004 Ve
08 30,000 30 0.004 07 0004 30,000 25 0.002 06 0.002 -
045 | 30,000 55 0.03 045 0.03 22,000 25 0.006 03 0015 —
06 30,000 55 0.03 045 0.03 22,000 2 0.006 03 0.015 UDC-PCD
2003 0.3 075 | 30,000 55 0.021 06 0021 22000 25 0.006 045 0.009 Seres
09 30,000 55 0015 075 0015 22,000 2% 0.003 06 0.006 -
12 30,000 55 0.006 105 0006 22000 25 0.003 09 0.003 7
06 27,000 60 0.04 06 0.04 17,000 2% 0.008 04 0.02 CBN
08 27,000 60 0.04 06 0.04 17,000 25 0.008 04 0.02 Serles
2004 0.4 1 27,000 60 0.028 08 0028 | 17,000 25 0.008 06 0,012 L
12 27,000 60 0.02 1 0.02 17,000 25 0.004 08 0.008 —
16 27,000 60 0.008 14 0008 | 17,000 25 0.004 12 0.004 Square
075 21500 60 0.05 0.75 0.05 13,000 25 0.01 05 0.025 [
08 21,500 60 0.05 075 0.05 13,000 25 0.01 05 0.025 s
2005 05 1 21,500 60 0.05 075 0.05 13,000 25 0.01 05 0.025 3 | Long Neck
: 125 | 21,500 60 0.035 1 0035 | 13,000 25 0.01 075 0.015 Sauare
15 21,500 60 0.025 125 0025 | 13,000 25 0.005 1 0.01 e
2 21,500 60 0.1 175 0.1 13,000 25 0.005 15 0.005 —
09 18,000 60 0.06 09 0.06 11,000 25 0.012 06 003 -
1 18,000 60 0.06 09 0.06 11,000 25 0.012 06 0.03
2006 06 12 18,000 60 0.06 09 0.06 11,000 25 0.012 06 003 -
15 18,000 60 0.042 12 0042 | 11,000 25 0.012 09 0,018 2 Long Neck
18 18,000 60 0.03 15 0.03 11,000 25 0.006 12 0012 S| Rdus
24 18,000 60 0.012 21 0012 11000 25 0.006 18 0.006 o
1 15,500 60 0.07 1.05 0.07 10,000 25 0.014 07 0035 _—
14 15,500 60 0.07 105 0.07 10,000 25 0.014 07 0.085 Radus
2007 0.7 175 15500 60 0.049 14 0049 10000 25 0.014 1.05 021 L
21 15,500 60 0.035 175 0035 10000 25 0.007 14 0.014 —
28 15,500 60 0.014 245 0014 10000 2 0.007 21 0.007 Ball/Lovg
12 13,800 60 0.08 12 0.08 8,800 30 0.016 08 0.04 Stank Bal
16 13,800 60 0.08 12 0.08 8,800 30 0.016 08 0.04 \
2008 0.8 2 13,800 60 0.056 16 0.056 8,800 30 0.016 12 0.024 (Long Neck
24 13,800 60 0.04 2 0.04 8,800 30 0.008 16 0.016 £ gl
32 13,800 60 0.016 28 0.016 8,800 30 0.008 24 0.008 =L
12 12,000 65 0.09 135 0.09 7,800 30 0.018 09 0.045 -
18 12,000 65 0.09 135 0.09 7,800 30 0.018 09 0.045 S
2009 0.9 225 12000 65 0.063 18 0.063 7,800 30 0.018 135 0.027 L
27 12,000 65 0.045 225 0.045 7,800 30 0.009 18 0.018 b
36 12,000 65 0.018 3.15 0.018 7,800 30 0.009 27 0.009 e
15 11,000 65 025 15 04 7,100 30 0.05 1 0.05 2 | Taper
2 11,000 65 025 15 0.1 7,100 30 0.05 1 005 &L
2010 1 25 11,000 65 02 2 007 7,100 30 0.03 15 0.03 B
3 11,000 65 0.125 25 0.05 7,100 30 0.02 2 0.02
4 11,000 65 0.075 35 0.02 7,100 30 0.01 3 0.01 ‘ Harel
18 9,400 65 03 18 0.12 6,000 30 0.06 12 0.06 ~
24 9,400 65 03 18 0.12 6,000 30 0.06 12 0.06 -
2012 12 3 9,400 65 0.24 24 0.084 6,000 30 0.036 18 0.036 ‘ Spiral
: 36 9,400 65 0.15 3 0.06 6,000 30 0.024 24 0.024 |V Cutter
4 9,400 65 0.09 4 0.024 6,000 30 0.012 36 0012
48 9,400 65 0.09 42 0.024 6,000 30 0012 36 0012 q
225 8,000 70 0375 225 0.15 5,100 35 0.075 15 0075 ‘ oril
3 8,000 70 0375 225 0.5 5,100 3 0.075 15 0.075 N
2015 15 375 8,000 70 03 3 0.105 5,100 3 0.045 225 0045 ) .
: 4 8,000 70 01875 | 375 0075 5,100 3 0.03 3 0.03 ( Teorica Dt
45 8,000 70 01875 375 0.075 5,100 35 0.03 3 0.03 N .
6 8,000 70 01125 | 525 0.3 5,100 35 0.015 45 0.015



Milling Conditions for C-CES (2 Flutes)

CARBON STEELS ALLOY STEELS
WORK MATERIAL §45C / S50C SK/SCM/ SUS
(~225HB) (225~325HB)
Model g:rt:ggr %?n lt]? %P'ggif l;ea?g Slotting Side Milling ssplggge EZ?S Slotting Side Milling
Number = () (mm) (rﬁin") (mm/min) (n?r’ﬁ) (n?r'ﬁ) (n?reh) (rﬁin") (mm/min) (n?fﬁ) (rr?r’ﬁ) (n?reh)
27 11,500 180 045 27 0.18 8,800 120 045 27 0.18
36 11,500 180 045 27 0.18 8,800 120 045 27 0.18
2018 18 45 11,500 180 | 036 36 0.126 8,800 120 | 036 36 0.126
. 5 11,500 180 | 0225 45 0.09 8,800 120 | 0225 45 0.09
s rak | 54 11,500 180 0225 45 0.09 8,800 120 0225 45 0.09
V Seis 7.2 11,500 180 0185 6.3 0.036 8,800 120 | 0135 63 0.036
- 3 11,000 180 05 3 02 8,500 120 | 05 3 02
— 4 11,000 180 05 3 02 8,500 120 05 3 02
UDC-PCD 2020 2 5 11,000 180 04 4 0.14 8,500 120 04 4 0.14
Series | 6 11,000 180 025 5 0.1 8,500 120 025 5 0.1
o 8 11,000 180 | 015 7 0.04 8,500 120 | 015 7 0.04
o )| 375 8,800 19%5 | 0625 375 | 025 7,000 185 | 0625 375 | 025
Series 5 8,800 195 0625 375 025 7,000 185 0625 375 025
) ) 2025 25 6.25 8,800 1% 05 5 0.175 7,000 185 05 5 0.175
— 75 8,800 195 | 03125 625 0125 7,000 185 | 038125 625 0125
8 8,800 19%5 | 01875 8 005 7,000 185 | 01875 8 005
© 10 8,800 195 01875 875 005 7,000 185 01875 875 005
—% 45 7,400 195 15 45 03 6,400 145 15 45 03
Long Neck. | 6 7,400 195 15 45 03 6,400 145 15 45 03
Sawre | 2030 3 75 7,400 195 12 6 0.21 6,400 145 12 6 0.1
— 8 7,400 195 09 75 0.15 6,400 145 09 75 0.15
3 ) 9 7,400 1% 09 75 0.15 6,400 145 09 75 0.15
Radius 12 7,400 195 | 045 105 0.06 6,400 145 | 045 105 0.06
) 6 5,900 280 | 2 6 04 5,000 190 | 2 6 04
Long Neck |2 8 5,900 230 | 2 6 0.4 5,000 190 | 2 6 04
Redus |2 2000 A 10 5,900 230 16 8 028 5,000 190 16 8 028
o 11 5,900 230 12 10 02 5,000 190 12 10 02
Taper Neck 12 5,900 230 12 10 02 5,000 190 12 10 02
Redis 16 5,900 280 | 06 14 0.08 5,000 190 08 14 0.8
// 75 5,300 30 25 75 05 4,200 280 25 75 05
) 10 5,300 310 | 25 75 05 4,200 280 | 25 75 05
Bal/Lirg 2050 5 125 5,300 30 | 2 10 0.35 4,200 B0 | 2 10 0.35
) 13 5,300 310 15 125 025 4,200 230 15 125 025
3 15 5,300 310 15 125 025 4,200 230 15 125 025
L Neck |9 20 530 310 | 075 175 01 4200 230 | 075 175 01
= 9 4,400 35 3 9 06 3,500 280 3 9 06
— 12 4,400 305 3 9 06 3,500 230 | 3 9 06
Bell 2060 6 13 4,400 305 24 12 042 3,500 280 24 12 0.42
), 15 4,400 305 | 24 15 0.42 3,500 280 | 24 12 042
S 18 4,400 305 18 15 03 3,500 230 18 15 03
Toper |2 % 4,400 305 09 21 0.12 3,500 23 09 21 0.12
) 16 3,300 290 | 4 12 08 2,600 280 | 4 12 08
. 19 3,300 290 | 32 16 0.56 2,600 280 | 32 16 0.56
2080 8 20 3,300 290 | 32 16 0.56 2,600 280 | 32 16 056
sarel % 3,300 290 24 20 04 2,600 280 | 24 20 04
- 32 3,300 290 12 28 0.16 2,600 230 12 28 0.16
— 20 2,600 75 | 5 15 1 2,100 25 | 5 15 1
- 2 2,600 275 4 20 0.7 2,100 225 4 20 0.7
J 2100 10 % 2,600 a5 | 4 20 07 2,100 25 | 4 20 07
N 30 2,600 a5 | 3 % 05 2,100 25 3 2% 05
Drill 40 2,600 275 15 35 02 2,100 225 15 35 02
) % 2,200 a5 | 6 18 12 1,750 25 | 6 18 12
- 2% 2,200 a5 48 2% 084 1,750 25 | 48 2% 084
Tecnia Dt | 2120 12 30 2,200 a75 | 48 % 0.84 1750 25 | 48 2% 0.84
- / 36 2,200 75 | 36 30 06 1,750 25 | 36 30 06
48 2,200 215 18 42 0.24 1,750 225 18 42 0.24




Milling Conditions for C-CES (2 Flutes)

2 Flutes

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD. SKD / SKT
(30~45HRC) (45~55HRC)

Model g:mzr L&n lt]? Ssplggge Ez?g Slotting Side Milling ssplzgge EZ?S Slotting Side Milling
e (mm) (mm) (r?lin") (mmymin) (n?r'ﬁ) (rr?r’ﬁ) (n?reh) (rgin") (mm/min) (n?r'ﬁ) (mar‘;]) (na{reh)

27 7,000 70 | 045 27 0.8 4,400 3 0.09 18 0.09

36 7,000 70 045 27 0.8 4,400 3 0.09 18 0.09
2018 18 45 7,000 70 | 036 36 0.126 4,400 35 0.054 27 0.054

5 7,000 70 | 02 45 0.09 4,400 35 0.036 36 0.036 B

54 7,000 70 | 025 45 0.09 4,400 3 0.036 36 0.036 e

72 7,000 70 013 63 0036 4,400 3 0018 54 0.018 V et

3 6,400 70 | 05 3 02 4,000 40 0.1 2 04 (s

4 6,400 70 | 05 3 02 4,000 40 0.1 2 0. —
2020 2 5 6,400 70 | 04 4 0.4 4,000 40 0.06 3 0.06 UDC-PCD

6 6,400 70 025 5 04 4,000 40 0.04 4 0.04 | Setes

8 6,400 70 | 015 7 0.04 4,000 40 0.02 6 0.02 -

375 5,000 70 | 0625 375 | 025 3,200 40 0.125 25 0.125 (¢

5 5,000 70 | 0625 375 | 025 3,200 40 0.125 25 0.125 o
2025 25 6.25 5,000 70 05 5 0175 3,200 40 0.075 375 0075 (]

75 5,000 70 03125 625 | 0125 3,200 40 0.05 5 0.05 —

8 5,000 70 01875 8 005 3,200 40 0.025 75 0.025

10 5,000 70 01875 875 005 3,200 40 0025 75 0.025 »

45 4,500 80 | 15 45 03 2,800 45 0.5 3 0.15 e

6 4,500 80 15 45 03 2,800 45 0.15 3 0.15 & | Long Neck
2030 2 75 4,500 80 | 12 6 021 2,800 45 0.09 45 0.09 | Sauae

8 4,500 80 | 09 75 0.5 2,800 45 0.06 6 0.06 P —

9 4,500 80 | 09 75 0.5 2,800 45 0.06 6 0.06 (——

12 4,500 80 | 045 105 0.06 2,800 45 0.03 9 0.03 Radius

6 3,500 0 2 6 04 2,150 50 02 4 02 L

8 3,500 0 | 2 6 04 2,150 50 02 4 02 B/ g ek
2000 . 10 3,500 0 | 16 8 028 2,150 50 0.2 6 0.2 S Rads

11 3,500 0 | 12 10 02 2,150 50 0.8 8 0.08 &\

12 3,500 90 | 12 10 02 2,150 50 0.8 8 0.08 Taper Neck

16 3,500 90 | 06 14 0.8 2,150 50 0.04 12 0.04 Redis

75 2,950 0 | 25 75 05 1,850 55 025 5 0.25 -

10 2,950 90 | 25 75 05 1,850 5 025 5 025 7
2050 5 125 2,950 0 2 10 035 1,850 55 0.5 75 0.15 BalLog

13 2950 0 | 15 125 025 1,850 55 0.1 10 04 s

15 2,950 0 | 15 125 025 1,850 55 01 10 04 r

20 2950 0 | 075 175 0.1 1,850 55 0.05 15 0.05 0| one Neck

9 2450 100 | 3 9 06 1,500 55 03 6 03 =

12 2450 100 3 9 06 1,500 55 03 6 03 [
2060 6 13 2450 | 100 | 24 12 042 1,500 55 0.18 9 0.18 Bal

15 2450 100 | 24 12 042 1,500 5 0.18 9 0.18 L

18 2450 100 | 18 15 03 1,500 55 0.2 12 0.12 —

2 2450 100 09 21 0.12 1,500 55 006 18 0.06 e

16 1,850 9% | 4 12 08 1,200 50 04 8 0.4 L

19 1,850 9% | 32 16 056 1,200 50 024 12 0.24 —
2080 8 20 1,850 9% | 32 16 056 1,200 50 024 12 0.24 (

24 1,850 9% | 24 20 04 1,200 50 0.16 16 0.16 ‘ Barel

32 1,850 9% | 12 28 0.16 1,200 50 0.08 24 0.08 -

20 1,450 % 5 15 1 950 50 05 10 05 5

2 1,450 % | 4 2 07 %0 50 03 15 03 ‘ .
2100 | 10 2 1,450 9% 4 20 07 950 50 03 15 03 N

30 1,450 9% 3 25 05 950 50 02 20 02 -

40 1,450 %5 | 15 % 02 950 50 01 30 0.1 ‘ ol

24 1,200 0 6 18 12 800 45 06 12 06 L

2 1,200 0 | 48 2 084 800 45 036 18 036 o
2120 | 12 30 1,200 90 | 48 2 084 800 45 036 18 036 (Tecrica bt

3 1,200 90 | 36 30 06 800 45 024 2 0.24 \ -

48 1,200 0 | 18 42 024 800 45 0.2 36 0.12



Milling Conditions for C-CES (2 Flutes)

@High speed milling

CARBON STEELS ALLOY STEELS
WORK MATERIAL $45C / S50C SK/SCM / SUS
(~225HB) (205~325HB)
Model g:mgr Iat?n 5? Séplgglg l;zﬁg Slotting Side Milling sspggge Eea?g Slotting Side Milling
Number | ~(mm) (mm) (rﬁin“) (mm/min) (n?r'ﬁ) (n?r'ﬁ) (n?ﬁ\) (r?]in") (mm/min) (rr?r‘;l) (ﬂ?f‘;l) (n?fen)
45 30,000 790 15 45 03 26,500 600 15 45 03
6 30,000 790 15 45 03 26,500 600 15 45 03
— 75 30,000 790 12 6 0.21 26,500 600 12 6 0.21
®3mm Shank 2030 3
L 8 30,000 790 0.9 75 0.15 26,500 600 0.9 75 015
) 9 30,000 790 09 75 0.15 26,500 600 09 75 015
— 12 30,000 790 0.45 105 0.06 26,500 600 0.45 105 0.06
Lo 6 23,800 930 2 6 0.4 19,800 750 2 6 04
) 8 23,800 930 2 6 0.4 19,800 750 2 6 04
— 2000 . 10 23,800 930 16 8 0.28 19,800 750 16 8 0.28
CBN 11 23,800 930 12 10 02 19,800 750 12 10 02
Series | ) 12 23,800 930 12 10 0.2 19,800 750 12 10 02
e 16 23,800 930 06 14 0.08 19,800 750 06 14 0.08
75 19,000 | 1,110 25 75 05 15,800 865 25 75 05
© 10 19,000 1,110 25 75 05 15,800 865 25 75 05
\§ 125 19,000 | 1,110 2 10 0.35 15,800 865 2 10 035
Long Neck @ 2050 s 13 19,000 1,110 15 125 0.25 15,800 865 15 125 0.25
Square 2 g 2
) 15 19,000 1,110 15 125 0.25 15,800 865 15 125 025
— 20 19,000 1,110 0.75 175 0.4 15,800 865 0.75 175 04
i 9 15900 | 1,110 3 9 06 13,200 865 3 9 06
) 12 15900 1,110 3 9 06 13,200 865 3 9 06
Long ek |2 2060 6 13 15900 1,110 24 12 0.42 13,200 865 24 12 042
Radus |2 15 15900 1,110 24 12 0.42 13,200 865 24 12 0.42
- 18 15900 1,110 18 15 03 13,200 865 18 15 03
Tt Nock 2 15900 1,110 09 21 0.12 13,200 865 09 21 0.12
) 16 11,900 | 1,045 4 12 08 9,900 875 4 12 08
— 19 11,900 | 1,045 32 16 0.56 9,900 875 32 16 0.56
Ball/ Long 2080 8 20 11,90 1,045 32 16 0.56 9,900 875 32 16 0.56
Stk Bl | 2 1190 | 1,045 24 20 04 9900 | 875 24 20 04
) 32 11,900 | 1,045 12 28 0.16 9,900 875 12 28 0.16
Long Neck |om
Ball Y 20 9500 | 1,005 5 15 1 7,900 845 5 15 1
- 2100 ” 2 9500 | 1,005 4 20 07 7,900 845 4 20 07
Taper Neck 2 9500 1,005 4 20 07 7,900 845 4 20 07
e 30 9500 | 1,005 3 25 05 7900 | 845 3 25 05
- . 24 7900 | 1,000 6 18 12 6,600 850 6 18 12
— % 7900 | 1,000 48 % 0.84 6,600 850 48 % 0.84
Jg) 2120 12 30 7900 | 1,000 48 % 0.84 6,600 850 48 2% 0.84
36 7900 | 1,000 36 30 06 6,600 850 36 30 06
o 48 7900 | 1,000 18 42 0.24 6,600 850 18 42 0.24
)
Y
Spiral
V Cutter

J

~
Drill

J

Technical Data\w
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Milling Conditions for C-CES (2 Flutes)

2 Flutes

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT
(30~45HRC) (45~55HRC)
Model ggﬁgg Iae}n ltj? %"'22&" l;e;g Slotting Side Milling ssplggge Eea?g Slotting Side Milling
Number | “CTO T i) (rmimin) | (o o o) min) i G () ()
45 21,200 375 15 45 03 15,800 255 0.15 3 0.15
6 21,200 375 15 45 03 15,800 255 0.15 3 0.15
75 21,200 375 12 6 0.21 15,800 255 0.09 45 0.09 (7
2030 3 (®3mm Shank
8 21,200 375 0.9 75 0.15 15,800 255 0.06 6 0.06 o
9 21,200 375 09 75 0.15 15,800 255 0.06 6 0.06 -
12 21,200 375 0.45 105 0.06 15,800 255 0.03 9 0.03 e
6 15,800 405 2 6 04 11,900 275 02 4 02 Lo
8 15,800 405 2 6 04 11,900 275 02 4 02 L\
2000 . 10 15,800 405 16 8 0.28 11,900 275 0.12 6 0.12 —
11 15,800 405 12 10 02 11,900 275 0.08 8 0.08 CBN
12 15,800 405 12 10 02 11,900 275 0.08 8 0.08 | Series
16 15,800 405 06 14 0.08 11,900 275 0.04 12 0.04 P —
75 12,700 385 25 75 05 9,500 280 0.25 5 0.25
10 12,700 385 25 75 05 9,500 280 0.25 5 0.25 nm-
125 12,700 385 2 10 0.35 9,500 280 0.15 75 0.15 S —
2050 5 @ | Long Neck
13 12,700 385 15 125 0.25 9,500 280 0.1 10 01 S
15 12,700 385 15 125 0.25 9,500 280 0.1 10 0.1 N
20 12,700 385 0.75 175 0.1 9,500 280 0.05 15 0.05 e
9 10,600 435 3 9 06 7,900 290 03 6 03 Radius
12 10,600 435 3 9 06 7,900 290 03 6 03 L
2060 6 13 10,600 435 24 12 0.42 7,900 290 0.18 0.18 2 Long Neck
15 10,600 435 24 12 0.42 7,900 290 0.18 0.18 S| Rdus
18 10,600 435 18 15 03 7,900 290 0.12 12 0.12 o
2% 10,600 435 09 21 012 7,900 290 0.06 18 0.06 Topa Nk
16 7,900 405 4 12 08 5,900 245 0.4 8 04 U
19 7,900 405 32 16 056 5,900 245 0.24 12 0.24 —
2080 8 20 7,900 405 32 16 0.56 5,900 245 0.24 12 0.24 Ball/Long
2 7900 | 405 24 20 04 5900 | 245 0.16 16 0.16 | Snenk Bl
32 7,900 405 12 28 0.16 5,900 245 0.08 2% 0.08 (
2 6300 45 5 15 1 4700 | 215 05 10 05 i
2100 o 2 6,300 415 4 20 07 4,700 245 03 15 03 b
2% 6,300 415 4 20 07 4,700 245 03 15 03 Taper Neck
30 6300 | 415 3 25 05 4700 | 245 02 20 02 |
2% 5,300 400 6 18 12 3,900 219 06 12 06 h E
% 5,300 400 48 2% 0.84 3,900 219 0.36 18 0.36 5 raner
2120 12 30 5,300 400 48 2% 0.84 3,900 219 0.36 18 0.36 g
3 5,300 400 36 30 06 3,900 219 0.24 2% 0.24 B
48 5,300 400 18 42 0.24 3,900 219 0.12 36 0.12 ‘ -
‘/Sp\ral
V Cutter

N
Ve
‘ Drill

(S

P
‘ Technical Data
N




Milling Conditions for C-CES (2 Flutes)

Milling amount for slotting (mm)

(3mm Shank
V Series

UDC-PCD
Series

Series

DL

[%2]

aQ

c

L
Long Neck |@
Square

e

Radius

Long Neck
Radius

snipey

Taper Neck
Radius

Ball / Long
Shank Ball

iy

Long Neck |om
Ball 8

Taper Neck
Ball

aikl

|

Taper

Jade]

|

Barrel

Spiral
V Cutter

Drill
________

Technical Dataw
/

<o
Length of Cut
2Dorbelow | 2.5Dorbelow | 3Dorbelow = 4D or below
Work Material
45HRC or below a=0.1D ap=0.07D ap=0.05D ap=0.02D
45HRC or above a,=0.02D a,=0.02D a,=0.01D ap=0.01D
®1=D<o3
Length of Cut
2D or below | 2.5D orbelow = 3D orbelow = 4D or below
Work Material A
45HRC or below ap=0.25D a,=0.2D a,=0.125D ap=0.075D I_Ii“?‘r
ol
45HRC or above ap=0.05D a,=0.03D a,=0.02D a,=0.01D
®3=D
Length of Cut
2D orbelow | 2.5D orbelow | 3D orbelow = 4D or below
Work Material
45HRC or below ap=0.5D ap=0.4D a,=0.3D ap=0.15D
45HRC or above ap=0.05D a,=0.03D a,=0.02D a,=0.01D
Milling amount for side milling (mm)
Length of Cut
2D orbelow | 2.5D orbelow = 3D orbelow = 4D or below
Work Material
ay=1.5D a=2D a,=2.5D a,=35D ©
45HRCorbelow 301D  @,=007D = @-=0.05D = @.=0.02D
de
a,=1D a,=1.5D ap=2D ap=3D %:I%
45HRCorabove  o.2005D | @=003D = @.=0020  @.=0.01D

D : Outside Diameter (mm)

Ex.) 2D or below : Flute Length = Diameter x 2 or below

Note:

-Recommend water soluble or oil coolant.

-Recommend oil coolant for Titanium Alloys and Heat Resistant Alloys.



2 Flutes

@3mm Shank
V Series

UDC-PCD
Series

CBN
Series

l

alenbg

(

Radius

snipey

Ball / Long
Shank Ball

Long Neck
Ball

T

Taper Neck
Ball

Taper

=

—
D
°
@

Barrel

Spiral
V Cutter

(e
179
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2 Flutes UTCOAT

ut | Shi kD"
C-CES2000S &2

Material Applications (% Highly Recommended @ Recommended O Suggested)

Size 0.2~ 12

Work Material
Carbon | Alloy | Prehardened Hardened Steels Castlron Aluminum | Graphite ~ Copper = Plastics = Glass | Tianium | Heat | Cemented Hard Britle
: Steels  Steels  Steels Aloys Filed | Aloys | Resistant Carbide — (Non-
i%‘;ﬂim‘ S0 SISO MK SOHRG ~ SSHRC ~ GIHRC, ~ GEHRC, ~ TOHRG pestis o Mt
woeoo) | e o o o O o) ° o o0
Series
o
Series
———— 2 flute C-CES with a sharp corner design.
— Broad application range from Copper and Carbon Steels up to Hardened Steels (55HRC).
Square | Excellent performance/quality to price ratio.
— 2 Refer to page 200 for 4 flute C-CES-S.
Long Neck |@
swae Bta
——— aQ — %/i& 3 The shank taper angle shown is not an exact value and to avoid
) contact with the work piece, we recommend the user controls the
Fadius precise value of this angle. Shank taper angle should not make
. ) contact with the work piece.
Long Neck é_l? L |
Radius =
S—— ‘ Total 35 models Unit (mm)
Radius
/) Model Outside Length Shank Taper Overall Shank Suggested
) ) Wit Diameter of Cut Angle Length Diameter Retail Price
il /Lo \ ®D e Bta L od ¥
S C-CES 2002-0030S 0.3 . 45 4 4,680
2| C-CES 2002-00608 02 0.6 16 45 4 4,680
. C-CES 2003-0045S 0.3 0.45 160 45 4 4,080
S ‘ C-CES 2003-0090S ' 0.9 45 4 4,080
C-CES 2004-0060S 04 0.6 16° 45 4 4,560
— ) C-CES 2004-0120S ' 1.2 45 4 4,560
Taper § C-CES 2005-0075S 05 0.75 16° 45 4 2,280
—/ C-CES 2005-0150S ' 1.5 45 4 2,280
- C-CES 2006-0090S 0.6 0.9 16° 45 4 3,480
C-CES 2007-0105S 0.7 1.05 16° 45 4 3.840
C-CES 2008-0120S 08 1.2 16° 45 4 2,280
. C-CES 2008-0240S ' 2.4 45 4 2,280
g C-CES 2009-0135S 0.9 1.35 16° 45 4 3,840
- C-CES 2010-0150S 1 145 160 45 4 2,040
C-CES 2010-0300S 3 45 4 2,040
- — C-CES 2012-0180S 12 1.8 16 45 4 2,280
| e | C-CES 2012-03608 ' 36 45 4 2,280
Next Page =




2 Flutes

Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
e Diameter of Cut Angle Length Diameter Retail Price
oD 2 Bta L od ¥

C-CES 2015-0225S 15 2.25 16° 45 4 2,040
C-CES 2015-0450S ’ 4.5 45 4 2,040
C-CES 2018-0270S 18 2.7 16° 45 4 2,280
C-CES 2018-0540S ’ 54 45 4 2,280
C-CES 2020-0300S > 3 16° 45 4 2,040 )
C-CES 2020-0600S 6 45 4 2,040 —
C-CES 2025-0375S 2.5 3.75 16° 45 4 2,040 V Seres
C-CES 2030-0450S 3 4.5 16° 45 6 2,640 ) -
C-CES 2030-0900S 9 45 6 2.640 (40cPCD
C-CES 2040-0600S a 6 16° 50 6 2,880 L | Seres
C-CES 2040-1200S 12 50 6 2,880 —
C-CES 2050-0750S 5 7.5 16° 50 6 3,120 geBnNe )
C-CES 2050-1500S 15 50 6 3,120
C-CES 2060-0900S 6 9 50 6 3.360
C-CES 2060-1800S 18 50 6 3,360
C-CES 2080-2400S 8 24 — 80 8 6,320
C-CES 2100-3000S 10 30 — 80 10 7,580
C-CES 2120-3600S 12 36 — 90 12 11.170

Long Neck
Radius

A
S
Taper Neck
Radius

-
Spiral
V Cutter

N

e

Drill

(S

P
‘ Technical Data
AN




2 Flutes UTCOAT

Milling Conditions for C-CES-S (2 Flutes)

CARBON STEELS ALLOY STEELS
WORK MATERIAL $45C / S50C SK/ SCM / SUS
(~225HB) (225~325HB)
Model Outside Length Spindle Feed Slotting Side Milling Spindle Feed Slotting Side Milling
i D'(ammn?ger (():nn%t (Srﬁlenec)i (m?na/ﬁn) o G @ (Srﬁlene? (mmn) () (i ()
2002 02 03 27,000 60 | 0.02 03 0.02 27,000 60 | 002 03 0.02
06 27,000 60 001 05 0.01 27,000 60 001 05 0.01
- 2003 03 045 | 27,000 77 003 045 = 003 27,000 77 003 045 = 003
93 Shank 09 27,000 77 0015 075 0015 | 27,000 77 0015 075 0015
Vo ) 2008 oa 06 27,000 84 | 004 06 0.04 27,000 84 | 004 06 0.04
—— 12 27,000 84 002 1 0.02 27,000 84 0.02 1 0.02
Lo 2005 05 075 | 27,000 84 | 005 075 = 005 26,100 84 | 005 075 | 005
J ) 15 27,000 84 0025 125 | 0025 = 26,100 84 0.025 125 | 0.025
— 2006 0.6 09 27,000 84 | 006 09 0.06 21,600 84 | 006 09 0.06
S, 2007 07 105 = 24750 84 007 105 | 007 18,900 84 007 105 | 007
— 2008 08 12 21,600 84 0.08 1.2 0.08 17,100 84 | 0.08 12 0.08
2.4 21,600 84 0.04 2 0.04 17,100 84  0.04 2 0.04
.g; 2009 0.9 135 | 19,350 88 | 0.09 135 | 0.09 14,850 84 | 0.09 135 | 0.09
mg 2010 . 15 18,000 88 | 025 15 0.1 13,500 84 | 025 15 0.1
Square 3 18,000 88 | 0.125 25 0.05 13,500 84 | 0125 25 0.05
j:\ 2012 12 18 15,030 91 03 18 0.12 11,250 84 | 03 18 0.12
. 36 15,030 91 0.15 3 0.06 11,250 84 | 015 3 0.06
) 2015 5 225 12,150 91 0.375 225 | 015 9,000 84 | 0375 225 015
Long Neck |2 45 12,150 91 0.1875 375 0075 9,000 84 | 0.1875 375 0075
Pads | 2018 '8 27 10,350 91 0.45 27 0.18 7,920 84 | 045 27 0.18
. ' 5.4 10,350 91 0.225 45 0.09 7,920 84 | 0225 45 0.09
Ratis | ) 2020 ) 3 9,900 91 05 3 02 7,650 84 | 05 3 02
. 6 9,900 91 0.25 5 0.1 7,650 84 | 025 5 0.1
Bl /Lo | 2025 25 375 7,920 137 | 0625 375 025 6,300 9% 0625 375 025
S“”‘Ba”< ”030 s 45 6660 137 | 15 45 | 03 5760 102 | 15 45 | 03
Long ek | 9 6,660 137 09 75 0.15 5,760 102 09 75 0.15
Bl R 2040 . 6 5310 | 161 | 2 6 0.4 4500 @ 133 | 2 6 0.4
— 12 5,310 161 1.2 10 02 4,500 133 1.2 10 02
Bl 75 4770 | 217 | 25 75 05 3,780 161 25 75 05
7\1 2050 s 15 4770 217 | 15 125 0.25 3,780 161 15 125 0.25
- g 2060 6 9 3960 214 3 9 06 3,150 161 3 9 06
B 18 3960 @ 214 18 15 03 3,150 161 18 15 03
2080 8 24 2970 | 203 | 24 20 04 2,340 161 24 20 0.4
Barel 2100 10 30 2,340 193 | 3 25 05 1,890 158 | 3 25 05
i 2120 12 36 1,980 193 | 36 30 06 1,575 158 | 36 30 06
Spiral
V Cutter
)

N
Drill
J

N
Technical Data ‘
J




Milling Conditions for C-CES-S (2 Flutes)

2 Flutes

P
‘ Technical Data
AN

PREHARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT
(30~45HRC) (45~55HRC)
Model Outside Length Spindle Feed Slotting Side Milling Spindle Feed Slotting Side Milling
iy D?n?‘rﬁie’ ((’:nn#')t (Srgne:(; (mmn) & D G (Srg?ne"g (m?na;:nein) G i ()
2002 02 03 24,000 21 0.02 03 0.02 24,000 18 0.004 02 0.01
06 24,000 21 0.01 05 0.01 24,000 18 0.002 04 0.004
2003 03 045 | 24,000 39 0.03 045 = 003 17,600 18 0.006 03 0.015 -
0.9 24,000 39 0.015 075 0015 | 17,600 18 0.003 06 0.006 450 Sherk
200 0 06 21,600 42 0.04 06 0.04 13,600 18 0.008 04 0.02 | Sres
4 4 1.2 21,600 42 0.02 1 0.02 13,600 18 0.004 08 0.008 —
2005 05 075 | 17,200 42 0.05 075 | 005 10,400 18 0.01 05 0.025 e
15 17,200 42 0.025 125 | 0025 = 10,400 18 0.005 1 0.01 L\
2006 0.6 0.9 14,400 42 0.06 09 0.06 8,800 18 0.012 06 0.03 o
2007 07 1.05 | 12,400 42 0.07 105 | 007 8,000 18 0.014 07 0.035 S,
2008 08 1.2 11,040 42 0.08 1.2 0.08 7,040 21 0.016 08 0.04 -
24 11,040 42 0.04 2 0.04 7,040 21 0.008 1.6 0.016
2009 0.9 1.35 9,600 46 0.09 135 | 0.09 6,240 21 0.018 09 0.045
15 8,800 46 0.25 15 0.1 5,680 21 0.05 1 0.05
2010 ! 3 8,800 46 0.125 25 0.05 5,680 21 0.02 2 0.02
2012 12 1.8 7,520 46 03 18 0.12 4,800 21 0.06 1.2 0.06 -
36 7,520 46 0.15 3 0.06 4,800 21 0.024 24 0.024 .
2015 5 2.25 6,400 49 0.375 225 015 4,080 25 0.075 15 0.075 >
45 6,400 49 0.1875 375 0075 4,080 25 0.03 3 0.03 2 Long Neok
2018 '8 27 5,600 49 0.45 27 0.18 3,520 25 0.09 18 0.09 ;Rd
54 5,600 49 0.225 45 0.09 3,520 25 0.036 36 0.036 =
2020 ) 3 5,120 49 05 3 02 3,200 28 0.1 2 0.1 \ | esis
6 5,120 49 0.25 5 0.1 3,200 28 0.04 4 0.04 h
2025 25 375 4,000 49 0.625 375 025 2,560 28 0.125 25 0.125 (sl 1 1ong
’030 s 45 3600 5 | 15 45 | 03 2240 32 0.15 3 0.15 ;“”Ba”
9 3,600 56 09 75 0.15 2,240 32 0.06 6 0.06 o Long Neck
2040 . 6 2,800 63 2 6 0.4 1,720 35 0.2 4 02 2o
12 2,800 63 1.2 10 02 1,720 35 0.08 8 0.08 (ot Nock
2050 5 75 2,360 63 25 75 05 1,480 39 0.25 5 0.25 \ Bl
15 2,360 63 15 125 0.25 1,480 39 0.1 10 0.1 —
2060 6 9 1,960 70 3 9 06 1,200 39 0.3 6 03 g -
18 1,960 70 18 15 03 1,200 39 0.12 12 0.12 2L
2080 8 24 1,480 67 24 20 04 960 35 0.16 16 0.16 -
2100 10 30 1,160 67 3 25 05 760 35 0.2 20 02 ‘ Barel
2120 12 36 960 63 36 30 06 640 32 0.24 24 0.24 :
‘ Spiral
V Cutter

-
P
Drill

(S




2 Flutes UTCOAT

(3mm Shank
V Series

UDC-PCD
Series

CBN
Series

aienbg

Long Neck
Square

4 QUL

Radius

|

Long Neck
Radius

snipey

Taper Neck
Radius

Ball / Long
Shank Ball

Long Neck
Ball

Taper Neck
Ball

Taper

Jade]

LeE

Barrel

Spiral
V Cutter

Drill

el

Technical Dalaw
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Milling Conditions for C-CES-S (2 Flutes)

Milling amount for slotting (mm)
<o

Length of Cut
2D or below 3D or below
Work Material
45HRC or below a,=0.1D a,=0.05D
45HRC or above a,=0.02D a,=0.01D
91=D<03
Length of Cut
2D or below 3D or below
Work Material
45HRC or below ap=0.25D ap=0.125D
45HRC or above ap=0.05D a,=0.02D
®»3=D
Length of Cut
2D or below 3D or below
Work Material
45HRC or below ap=0.5D ap=0.3D
45HRC or above ap=0.05D a,=0.02D
Milling amount for side milling (mm)
Length of Cut
2D or below 3D or below
Work Material
ap=1.5D ap=2.5D
45HRC or below .=0.1D 30=0.05D
a,=1D ap=2D
45HRC or above a.=0.05D a.=0.02D

D : Outside Diameter (mm)

Ex.) 2D or below : Flute Length = Diameter X 2 or below

Note:

-Recommend water soluble or oil coolant.
-Recommend oil coolant for Titanium Alloys and Heat Resistant Alloys.

:
ap

¢‘ap
'F)—I



2 Flutes

@3mm Shank
V Series

UDC-PCD
Series

CBN
Series

l

alenbg

(

Radius

snipey

Ball / Long
Shank Ball

Long Neck
Ball

T

Taper Neck
Ball

Taper

=

—
D
°
@

Barrel

Spiral
V Cutter

Drill
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2 Flutes CrN COAT for Copper Electrode Milling

T CW] Shank Dia
CRN-ES2000 ©E

Material Applications (% Highly Recommended @ Recommended O Suggested)

®3mm Shank
V Series

UDC-PCD
Series

CBN
Series

Radius

Long Neck
Radius

|2
)
=]
c

Jn

Spiral
V Cutter

Drill

Size 0.2~ 12

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum Graphite  Copper = Plastics =~ Glass | Ttanium = Heat Cemented Hard Britie
Steels | Steels | Steels Alloys Filed | Aloys | Resistant  Carbide (Non-)
Plastics Alloys Metallic
gggg SKS/USSCM Héﬁ ~B50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC b Materials
O * @)
CFeatures . 3+
o [=]
R B
CrN COAT offers longer tool life. °g e e T ) |
S S d

Special geometry designed for Copper offers excellent milling performance.

Refer to page 232 for 4 flute CRN-ES.

Diameter Tolerance: 0/-0.02 (D = 6), 0/-0.03 (D = 8)

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make

contact with the work piece.

Total 26 models Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
Wby Diameter of Cut Angle Length Diameter Retail Price
@D 2 Bta L ®d ¥
CRN-ES 2002-0060 0.2 0.6 11° 40 4 6.100
CRN-ES 2003-0090 0.3 0.9 11° 40 4 6,100
CRN-ES 2004-0120 04 1.2 11° 40 4 6,100
CRN-ES 2005-0150 05 1.5 1 40 4 3,200
CRN-ES 2005-0200 ) 2 45 4 5,500
CRN-ES 2006-0180 0.6 1.8 11° 40 4 5,060
CRN-ES 2006-0240 ) 2.4 45 4 5,500
CRN-ES 2008-0240 0.8 2.4 11° 40 4 3,200
CRN-ES 2010-0300 1 3 1 45 4 3,200
CRN-ES 2010-0400 4 50 4 4,950
CRN-ES 2015-0450 15 4.5 11° 45 4 3,200
CRN-ES 2015-0600 ) 6 50 4 4,950
CRN-ES 2020-0600 o 6 1 45 4 3,200
CRN-ES 2020-0800 8 50 4 4,950
CRN-ES 2025-0750 25 7.5 11° 45 4 3,200
CRN-ES 2030-0900 3 S 11° 50 6 3,740
CRN-ES 2030-1200 12 55 6 6,050
CRN-ES 2040-1200 a4 12 11 50 6 3,960
CRN-ES 2040-1600 16 55 6 6.600
CRN-ES 2050-1500 5 115 11° 55 6 4,200
CRN-ES 2060-1800 6 18 o 60 6 4,620
CRN-ES 2060-2400 24 65 6 7.480
CRN-ES 2080-2400 8 24 — 80 8 8.760
CRN-ES 2100-3000 10 30 - 100 10 10,900
CRN-ES 2100-4000 40 100 10 17,280
CRN-ES 2120-3600 12 36 = 100 12 15,000




Milling Conditions for CRN-ES (2 Flutes)
@ 3D flute length type

2 Flutes

COPPER C1100
WORK MATERIAL Side Milling Slotting
Model Outside Diameter | Spindle Speed Feed Rate Mdo e Spindle Speed Feed Rate @
Number (mm) (min™) (mm/min) Axlaln%e)pth Rad(lﬁqlr%pth (min™) (mm/min) Ax'f%%mh
2002-0060 0.2 40,000 100 0.3 0.004 40,000 85 0.01
2003-0090 0.3 38,000 100 0.45 0.006 38,000 85 0.015
2004-0120 0.4 35,000 100 0.6 0.008 35,000 85 0.02 /
2005-0150 0.5 32,000 120 0.75 0.01 32,000 100 0.025 / 1 Shark
2006-0180 0.6 29,000 150 0.9 0.012 26,000 120 0.03 \‘ Seres
2008-0240 0.8 22,000 180 1.2 0.016 21,000 150 0.04 )
2010-0300 1 18,000 180 1.5 0.02 16,000 150 0.05 /UDC,PCD
2015-0450 il 17,500 250 2.25 0.15 11,000 150 0.15 Series
2020-0600 2 17,000 340 3 0.2 7,500 150 0.2 b
2025-0750 25 16,500 450 3.75 0.25 6,000 150 0.25 (can
2030-0900 3 16,000 630 45 0.3 5,000 170 0.3 Series
2040-1200 4 12,000 650 6 0.4 5,000 200 0.4 ———
2050-1500 5 10,000 750 75 05 5,000 250 05
2060-1800 6 8,000 800 9 0.6 4,500 250 0.6 | Sz
2080-2400 8 6,000 700 12 0.8 4,000 250 0.8 ﬁ% —_——
2100-3000 10 5,000 600 15 1 4,000 350 1 ® é:’ir’:%k
2120-3600 12 4,000 500 18 1.2 4,000 450 1.2 .
#4D flute length type (e
COPPER C1100 L
WORK MATERIAL Side Milling Slotting P /Long .
Model Outside Diameter =~ Spindle Speed Feed Rate et ae Spindle Speed Feed Rate @ 2| Radus
Number (mm) (min™) (mm/min) Ax'aq%%pth Had(lﬁqlr%epth (min™) (mm/min) AX'?r'n%pth o
2005-0200 0.5 16,000 60 1.25 0.005 16,000 50 0.025 ;;zfu'N ¢
2006-0240 0.6 14,500 75 1.5 0.006 14,500 65 0.03 -
2010-0400 1 9,000 90 25 0.01 8,000 75 0.05 o
2015-0600 1.5 9,000 150 3.75 0.075 8,000 130 0.15 gi‘KLBOQ‘T
2020-0800 2 5,000 140 5 0.1 4,500 120 02 o
2030-1200 3 3,500 140 75 0.15 2,500 85 0.3 . /umg Neck
2040-1600 4 3,500 200 10 0.2 2,500 100 0.4 2| Bl
2060-2400 6 3,000 200 15 0.3 2,500 150 0.6 /
2100-4000 10 2,500 230 25 05 2,000 175 1 S
Length of Cut -
. 3D Flute Length Type 4D Flute Length Type P
Milling S | Taper
ap 1.5D ap 2.5D p .
Side Milling Qe 0.02D(D=91.0) Qe 0.01D(D=01.0) ‘ el
a. 0.1D(D>1.0) ae 0.05D(D>¢1.0) o
; ap 0.05DD=01.0) ap 0.05DD=¢1.0) Side Milling Slotting (s
Stotting a 01D0>010) | a 0.1DD>610) k™
o ‘ -
@ ‘ L] s
A
Note: e, ol

-Decrease both spindle speed and feed rate proportionally in case of chattering.

-Adjust the milling amount and feed rate in accordance with required precision.
-Recommend water soluble or oil coolant.
-Recommended for Pure Copper. Not suitable for Tungsten Copper.

D : Outside Diameter (mm)




2 Flutes DIA for Graphite Milling

®3mm Shank
V Series
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Technical Data ‘

Size 0.2~ @6

AN e
30° Msencons J V0%

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite  Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
Steels | Steels | Steels Alloys Filed | Aloys | Resistant  Carbide (Non-)
Plastics Alloys Metallic
ggg SKS/USSCM Hé& ~50HRC |~ 55HRC ~ 60HRC ~ 65HRC ~ 70HRC i Materials
O * O O [ J O

Diamond coated 2 Flute Square End Mills for Graphite Electrodes.
New Diamond coating, with a highly adhesive base layer, offers excellent wear resistance and longer tool life.
Refer to page 234 for 4 flute DCES.

N /tha
= 8 S ,7% ,,,,,,,,, 7ﬂ> o The shank taper angle shown is not an exact value and to avoid
) © contact with the work piece, we recommend the user controls the
© precise value of this angle. Shank taper angle should not make
2 contact with the work piece.
L
Total 8 models Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
Ty Diameter of Cut Angle Length Diameter Retail Price
oD 2 Bta L od ¥
DCES 2002-0060 0.2 0.6 16° 45 4 17,000
DCES 2005-0150 0.5 1.5 16° 45 4 14,500
DCES 2010-0300 1 3 16° 45 4 14,500
DCES 2015-0450 1.5 4.5 16° 45 4 14,500
DCES 2020-0600 2 6 16° 45 4 14,500
DCES 2030-0900 3 g 16° 45 6 17,000
DCES 2040-1200 4 12 16° 50 6 18,100
DCES 2060-1800 6 18 = 60 6 19,300




Milling Conditions for DCES (2 Flutes)

WORK MATERIAL GRAPHITE
Outside Length Spindle Feed Side Milling S
Model Diameter of Cut Speed Rate Y @ Y
Number (mm) mm (min") i AXI?| Depth  Radial Depth = Axial Depth
mm) (mm) (mm)
2002-0060 0.2 0.6 30,000 1,000 0.6 0.01 0.006
2005-0150 0.5 1.5 30,000 1,100 1.5 0.025 0.02
2010-0300 1 3 28,000 1,300 3 0.05 0.05
2015-0450 1.5 45 25,000 1,500 45 0.075 0.12
2020-0600 2 6 24,000 1,800 6 0.1 0.15
2030-0900 3 9 25,000 2,600 9 0.15 0.3
2040-1200 4 12 19,000 2,000 12 0.24 0.6
2060-1800 6 18 13,000 1,500 18 0.36 1.2
Slotting Side Milling
A { Note:

.

bl

_ g

D A

D : Outside Diameter (mm)

Other series for Graphite milling
Square / Long Neck Square

ael
—

-Use a milling machine dedicated for Graphite.
-Recommend air blow for Graphite.

(5 Highly Recommended @ Recommended O Suggested)

Num_%%rlprgggltes, Nm%d;;r Appearance Coating Size Nmr;gm Graphite  Copper ~ Plastics P%Ee?zs (#ﬁgﬁ% Page
4flutes Square CGE S == Non-coat 92~ 320 236
2futes Square DCES 2000 B [ c02~2s O * O O 188
4flutes Square DCES 4000 i — m »3~¢10 O *x O O @ 234
2 ook square DCLS i [ o006 O x O O @ 266
Long Neck Radius
e NeckRagiys ~ DCLRS e m pi~6 O * O O @ O 3%
Ball / Long Neck Ball / Taper Neck Ball
2 flutes Ball CGB 2000 <&ss=ss=—== Non-coat R02~R6 O * O O O 440
4flutes Ball CGB 4000 Non-coat = R2~R10 = O * O @) @) 458
2flutes Ball DCB m RSSRE O * O O @ 438
e eck Ball DCLB ﬂ R~ O * O O @ 512
2{;‘;}3? Neck Ball DCTNB m RS~ O % O O @ 556

2 Flutes

e
-
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V Series
oS

—
UDC-PCD
Series

N
(S

—
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.

e
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p
‘ Technical Data
\




2 Flutes NON-COAT for Plastic Milling

¢3mm Shank
V Series

-
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A
Technical Data ‘

0000 OO 00

R S ——
Size 0.3~ 12 '
2=l D G
30° MFiatiand '

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum | Graphite ~ Copper = Plastics =~ Glass  Titanium = Heat  Cemented Hard Britle
Steels | Steels | Steels Alloys PIFi"ed Alloys Rﬁlistam Carbide M(Nol?-)
astics loys etallic
ggg SKS/USSCM H% ~B50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC g Materials
O [ J *

Medium length of cut design for Plastic milling.

Original flute design offers excellent surface finish.

Length of cut = outside diameter x3 (Note: outside diameter x1.5~2 is partially included).
Provides excellent milling surface for long overhang milling on Plastics.

Bta
a) — F/i ,,,J& o The shank taper angle shown is not an exact value and to avoid
© S contact with the work piece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make
2 contact with the work piece.
L
Total 23 models Unit (mm)
Model Outside Length Shank Taper Overall Shank Suggested
NuriEr Diameter of Cut Angle Length Diameter Retail Price
oD 2 Bta L od ¥
CPS 2003 0.3 0.9 16° 45 4 6.480
CPS 2004 04 1.2 16° 45 4 7.080
CPS 2005 0.5 1.5 16° 45 4 4,800
CPS 2006 0.6 1.8 16° 45 4 5,520
CPS 2007 0.7 2.1 16° 45 4 6.000
CPS 2008 0.8 24 16° 45 4 5,520
CPS 2009 0.9 2.7 16° 45 4 6.000
CPS 2010 1 3 16° 50 4 3.840
CPS 2012 1.2 3.6 16° 50 4 4,200
CPS 2015 1.5 4.5 16° 50 4 4,200
CPS 2020 2 6 16° 55 4 4,200
CPS 2025 2.5 75 16° 99 4 4,300
CPS 2030 9 16° 60 6 5,400
CPS 2030SS 3 4.5 . 60 3 5,200
CPS 2030SSL 6 100 3 7,800
CPS 2040 12 16° 60 6 5,400
CPS 2040SS 4 6 - 60 4 5,200
CPS 2040SSL 8 100 4 9,600
CPS 2050 5 15 16° 60 6 6,240
CPS 2060 6 18 — 60 6 6,600
CPS 2080 8 24 — 80 8 12,100
CPS 2100 10 30 = 80 10 14,850
CPS 2120 12 36 — 90 12 22,000
O Straight shank type



Milling Conditions for CPS

WORK MATERIAL ABS / MC NYLON ACRYLIC / POLYACETAL POLYCARBONATE R ey
Outside  Length | Spindle ~ Feed =~ ¢ | Spindle = Feed = 2  Spindle | Feed 20 Spindle = Feed = 3P

N'\ﬂ(r)r?t?e!r Diameter  of Cgut S%ggd Rate [l)Aé([lJatL SF:)c_egd Rate é:"ﬂ] S%ggd Rate 6‘:&?{1 S’:)ggd Rate [l)Aé([lJatL

(mm) (mm) (min™ | (mm/min) (min™) | (mm/min) (mm) (min™) | (mm/min) (mm) (min® | (mm/min) (mm
2003 0.3 0.9 | 20,000 320 03 | 16,000 160 0.3 16,000 130 0.2 16,000 260 0.2
2004 0.4 1.2 20,000 400 04 | 16,000 160 04 16,000 130 0.2 16,000 260 0.3
2005 0.5 1.5 | 20,000 480 05 | 16,000 160 0.5 16,000 130 0.3 16,000 320 0.4
2006 0.6 1.8 | 20,000 600 06 | 16,000 200 05 16,000 130 0.3 16,000 390 05
2007 0.7 2.1 | 20,000 720 0.7 | 16,000 260 0.6 16,000 160 0.4 16,000 390 0.6
2008 0.8 2.4 | 20,000 800 08 16,000 320 0.7 16,000 160 0.4 15,200 430 0.6
2009 0.9 2.7 | 20,000 880 09 | 14200 340 0.8 14,200 170 05 14200 = 460 0.7
2010 1 3 20,000 1,000 1 14,100 430 0.9 14,100 290 0.5 14,100 510 0.8

2012 1.2 3.6 | 20,000 | 1,080 12 14100 480 1.1 14,100 = 340 0.6 14,100 = 650 1
2015 1.5 45 20,000 1,160 1.5 | 12,800 460 1.4 12,800 390 0.8 13,200 740 1.2
2020 2 6 20,000 = 1,200 2 12,800 510 1.6 12,500 = 430 0.6 13,100 740 14
2025 25 75 | 20,000 1,200 25 | 12,800 570 2 10,200 450 0.8 12,700 760 1.8
2030 3 9 20,000 = 1,200 3 12,800 640 2.4 9,600 430 0.9 10,700 = 810 2.1
2030SS 3 45 | 20,000 1,200 3 12,800 640 24 9,600 430 0.9 10,700 810 21
2030SSL 3 6 20,000 = 1,200 3 12,800 = 640 2.4 9,600 430 0.9 10,700 810 2.1
2040 4 12 14,900 1,200 4 12,000 600 3.2 8,000 400 1.2 8,000 770 2.8
2040SS 4 6 14,900 | 1,200 4 12,000 = 600 3.2 8,000 400 1.2 8,000 770 2.8
2040SSL 4 8 14,900 1,200 4 12,000 600 3.2 8,000 400 12 8,000 770 2.8
2050 5 15 12,000 960 5 9,600 480 4 6,400 320 15 6,400 620 3.5
2060 6 18 10,000 800 6 8,000 400 4.8 5400 270 1.8 5400 510 4.2
2080 8 24 7,500 600 8 6,000 300 6.4 4,000 200 24 4,000 390 5.6
2100 10 30 6,000 480 10 4800 240 8 3,200 160 & 3,200 310 7
2120 12 36 5,000 400 | 12 4,000 200 9.6 2,700 = 140 3.6 2,700 260 8.4
Milling Amount for Slotting (mm)
CPS finishing conditions for side milling
Refer to the slotting parameters for spindle speed and feed rate.
A Set the milling amount as below during side milling finishing.
| ij Milling Amount for Side Finishing (mm)
D A a1 0.01 ~0.015D (Min 0.01 mm) ap=2D
—J—L* D : Outside Diameter (mm) length of cut or below
D : Outside Diameter (mm)
Note:

-Control the radial depth (ae) by approximately 0.01-0.015 times of the outside diameter or set to 0.01 mm the minimum during side milling finishing.

-Increase the feed rate per
-Chattering may occur when using a spindle with low rigidity or when milling unstable work piece. Reduce the milling amount in this case.
-Recommend to reduce the milling amount when using a machine with low spindle speed. Not recommend to reduce the feed rate.
-Adjust the milling parameters based on the overhang length.
-Recommend water soluble coolant for Aluminum Alloys and Copper.
-Recommend air blow for Plastics.
-Remove chips from the work piece to keep the milling surface quality.

-If chips clog on the tool, stop the operation and remove them accordingly.

-Straight shank type (2030SS, 2030SSL, 2040SS, 2040SSL, etc.) has smaller outside diameter than shank diameter. Prevent the shank making
contact with the work piece.

lute to reduce burring on surface of softer materials.
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2 Flutes NON-COAT for Aluminum Milling

Size ¢0.5~ @12

=0 W G
| 45° A Sha Comer o

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite  Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
) Steels | Steels | Steels Alloys Filed | Aloys | Resistant Carbide = (Non-
;}%‘;,‘Lﬁ“”‘ S0 SISO MK SOHRG ~ SSHRC ~ GIHRC, ~ GEHRC, ~ TOHRG pests o Ntros
gDC-PCD\\ ] * O
CBN
e ‘ | Designed especially for Aluminum milling.
—— 45 helix angle design offers excellent cutting performance and outstanding chip evacuation.
e ]g’ a —— ‘éfﬂ Jﬂrj‘ The shank taper angle shown is not an exact value and to avoid
I s S contact with the work piece, we recommend the user controls the
éﬁrgeox 3 , ‘ ggict:iascet) v\\llﬁlr??hgwgiﬁ Siréglee- Shank taper angle should not make
) L | b
adine | Total 19 models Unit (mm)
L - Model Outside Length Shank Taper Overall Shank Suggested
org teck 18 Number Diameter of Cut Angle Length Diameter Retail Price
5 oD 2 Bta L od ¥
o CAS 2005-0075 05 0.75 16° 45 4 4,030
— CAS 2010-0150 1 1.5 16° 45 4 3,480
g; ;(LBH ‘ CAS 2015-0225 1.5 2.25 16° 45 4 3,480
/ CAS 2020-0300 2 3 16° 45 4 3,480
E:Tf Neck | g CAS 2025-0375 25 3.75 16° 50 6 4,560
. CAS 2030-0450 3 4.5 16° 50 6 4,560
ggf‘ ek CAS 2030-0900 9 50 6 6,300
s CAS 2040-0600 a 6 16 50 6 4,680
. ) g CAS 2040-1200 12 50 6 6,510
/‘3/ CAS 2050-0750 5 7.5 16 50 6 5,160
CAS 2050-1500 15 50 6 7,440
o CAS 2060-0900 5 9 50 6 5,400
CAS 2060-1500 15 a 50 6 7,560
V Cater CAS 2080-1200 5 12 80 8 7.680
) CAS 2080-2000 20 - 80 8 10,440
Drill CAS 2100-1500 10 15 . 80 10 10,080
- CAS 2100-2500 25 80 10 13,200
| Tetia mt\ CAS 2120-1800 12 18 o 90 12 14,640
CAS 2120-3000 30 90 12 18,600




Milling Conditions for CAS

@Slotting @High speed milling
ALUMINUM ALLOYS etc. ALUMINUM ALLOYS etc.
WORK MATERIAL ABOS2 elc. WORK MATERIAL ABUS? el
Model é)utside Sspindgz I;eed A Ialf X Model Eg)utside Sspindlée I;eed A % b R ?B b
iameter ee ate ial Deptl iameter ee ate ial Depth Radial Deptl
Number (mm) (nEin") (mm/min) (mm)p Number (mm) (nqin“) (mm/min) (mm)p (mm)p
2005-0075 0.5 25,000 250 0.75 2030-0450 3 20,000 4,000 45 0.6
2010-0150 1 25,000 500 15 2040-0600 4 18,200 3,640 6 0.8
2015-0225 1.5 25,000 750 2.25 2050-0750 5 17,000 3,400 75 1
2020-0300 2 22,000 880 3 2060-0900 6 16,000 3,200 9 1.2
2025-0375 2.5 19,000 950 3.75 2080-1200 8 14,400 2,880 12 1.6
2030-0450 B8 16,000 1,600 15 2100-1500 10 13,200 2,640 15 2
2040-0600 4 12,000 1,200 2 2120-1800 12 12,000 2,400 18 2.4
20500750 5 9600 1920 25 . a.=15D
20600900 6 8000 1600 3 Milling Arount 20=02D
2080-1200 8 6,000 1,200 4 :
2100-1500 10 12,000 2,400 5
2120-1800 12 10,000 2,000 6
Miling Amourt D=25  &=15D
mm) D23 a,=05D
#Side milling
ALUMINUM ALLOYS etc.
WORK MATERIAL AS052 €16,
Model Outside Length Spindle Feed ap Ae
it Diameter of Cut Speed Rate  Axial Depth ' Radial Depth
(mm) (mm) (min") | (mm/min) = (mm) (mm)
2005-0075 0.5 0.75 25,000 1,000 0.75 0.15
2010-0150 1 15 25,000 1,250 1.5 0.3
2015-0225 1.5 2.25 25,000 1,500 2.25 0.45
2020-0300 2 3 22,000 1,760 3 0.6
2025-0375 2.5 3.75 19,000 1,900 3.75 0.75
2030-0450 45 45 0.6
2030-0900 3 9 16,000 3,200 45 0.6
2040-0600 6 6 0.8
20401200 ° 12 12000 | 2400 g 08
2050-0750 7.5 75 1 Y o
20501500 15 900 | 180 ™75 | 1 | [ ©
2060-0900 9 9 1.2 Iy
2060-1500  ° 15 8000 | 1600 ™ 12 »}L‘k %EI«
2080-1200 12 12 16 e
2080-2000 8 20 6,000 1,200 12 16 D : Outside Diameter (mm)
2100-1500 15 15 2
2100-2500 10 25 4800 %0 15 2
2120-1800 18 18 24
2120-3000 12 30 4000 800 18 2.4
" D<25 @=15D @:=03D Note: . o
Milling Amount ' ' ' “Recommend using a non-contact measuring device to
mm) Dz3 a=15D @&=02D avoid damaging the sharp corer.
-Recommend side milling for finishing.
-Recommend water soluble coolant.
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4 Flutes UTCOAT

Size p1~ @20

UT . Shi kD"
C-CES4000 =

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon | Alloy  Prehardened Hardened Steels Castlron | Aluminum | Graphite  Copper | Plastics = Glass  Titanium | Heat  Cemented| Hard Brittle
) Steels | Steels | Steels Alloys Filed  Aloys | Resistant Carbide (Nor]-)
;]“‘s‘;,lﬁm““/‘ S0 SISO MK SOHRG ~ SSHRC ~ GIHRC, ~ GEHRC, ~ TOHRG pestis o Nt
UDCPCD | e o o o O @ ° o] o0
Series
S |
- Broad application range from Copper and Carbon Steels up to Hardened Steels (55HRC).
s Excellent performance/quality to price ratio.
quare
14 Refer to page 166 for 2 flute C-CES.
Long Neck \\%
Square Bta
—— o) —— 4/f 1} ° The shank taper angle shown is not an exact value and to avoid
\ © S, contact with the work piece, we recommend the user controls the
Radius precise value of this angle. Shank taper angle should not make
) /) contact with the work piece. Actual measurement is necessary
Long ek | L | when using longer length of cut than the written length.
Radius s
. Nm*‘ Total 56 models Unit (mm)
Radius
) Model Outside Length Shank Taper Overall Shank Suggested
— ) VUifeer Diameter of Cut Angle Length Diameter Retail Price
Gl Lo ‘ @D ) Bta L d ¥
— C-CES 4010 25 45 4 5,160
i C-CES 4010-0300 1 3 16° 45 4 5.160
. C-CES 4010-0400 4 45 4 5,400
S C-CES 4015 3.75 45 4 5.160
C-CES 4015-0450 1.5 45 16° 45 4 5,160
. ) ﬁ—,«\ C-CES 4015-0600 6 45 4 5,400
P C-CES 4020 5 45 4 3,300
C-CES 4020-0600 2 6 16° 45 4 3,300
Barrel C-CES 4020-0800 8 45 4 4,440
C-CES 4025 6.25 45 4 3,300
Spiral C-CES 4025-0750 25 7.5 16° 50 4 3,300
e C-CES 4025-1000 10 50 4 4,440
C-CES 4030-0750 7.5 45 6 3,420
ol C-CES 4030 3 8 . 45 6 3,420
N . C-CES 4030-0900 9 50 6 3,420
e 3%”,\ C-CES 4030-1200 12 50 6 4,320
C-CES 4035 35 10 16° 45 6 7,150
Next Page =




Unit (mm)
Outside Length Shank Taper Overall Shank Suggested
N’\ﬂ(r)r?tir Diameter of (?ut Anglep Length Diameter Ret%?l Price
®D [} Bta L od ¥

C-CES 4040 11 45 6 3.860
C-CES 4040-1200 4 12 16° 60 6 3.860
C-CES 4040-1600 16 60 6 5,160
C-CES 4045 45 11 16° 45 6 8.400
C-CES 4050-1250 125 50 6 3,970
C-CES 4050 5 13 - 50 6 3,970
C-CES 4050-1500 15 60 6 3,970
C-CES 4050-2000 20 60 6 5,520 ( (oorco
C-CES 4055 5.5 13 16° 50 6 8610 et
C-CES 4060 18 50 6 4170 —
C-CES 4060-1500 5 15 B 50 6 4,170 o8N
C-CES 4060-1800 18 60 6 4,170 LU
C-CES 4060-2400 24 60 6 6,000 y
C-CES 4065 8.5 16 16° 60 8 11,660 | SO
C-CES 4070 7 16 16° 60 8 10,360 s
C-CES 4075 75 16 16° 60 8 12,540 ® e
C-CES 4080 19 60 8 7,090 —
C-CES 4080-2000 s 20 B 60 8 7,090 " -
C-CES 4080-2400 24 80 8 7,090 §
C-CES 4080-3200 32 80 8 15,000 S —
C-CES 4085 85 19 16° 70 10 15,180 | Padus
C-CES 4090 9 19 16° 70 10 13.650 —_
C-CES 4095 95 19 16° 70 10 17.160 P
C-CES 4100 22 70 10 9.460 P —
C-CES 4100-2500 0 25 B 70 10 9.460 s g
C-CES 4100-3000 30 90 10 9,460 o
C-CES 4100-4000 40 90 10 16,560 oo Long Neck
C-CES 4105 105 22 16° 75 12 20,900 =
C-CES 4110 11 22 16° 75 12 20,900 (aper Neck
C-CES 4115 115 22 16° 75 12 22,440 -
C-CES 4120 26 75 12 11.880 —
C-CES 4120-3000 30 75 12 11,880 8 | Taper
C-CES 4120-3600 12 36 — 90 12 11.880 A
C-CES 4120-4800 48 100 12 25,200 (o
C-CES 4120-5000 50 100 12 25,200 L
C-CES 4140 14 26 — 80 12 29,150 —
C-CES 4160 16 32 — 110 16 46,200 ¥ utter
C-CES 4180 18 32 16° 110 20 62,150 .
C-CES 4200 20 38 — 110 20 68.200 -

(S

p
‘ Technical Data
\




Milling Conditions for C-CES (4 Flutes)
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196

CARBON STEELS ALLOY STEELS
WORK MATERIAL e L Sl
Side Milling Side Milling
Model Outside Length Spindle Feed D Qe Spindle Feed D Qe
Nty Diameter of Cut Spggd Rate Axial Depth | Radial Depth Spgq‘d Rate Axial Depth | Radial Depth
(mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm)
25 2 0.07 2 0.07
4010 1 3 20,000 240 25 0.05 15,000 215 25 0.05
4 35 0.02 35 0.02
3.75 3 0.105 3 0.105
4015 1.5 45 13,500 245 3.75 0.075 10,000 215 3.75 0.075
6 5.25 0.03 5.25 0.03
5 4 0.14 4 0.14
4020 2 6 11,000 245 B 0.1 8,500 215 5 0.1
8 7 0.04 7 0.04
6.25 5 0.175 5 0.175
4025 25 75 8,800 370 6.25 0.125 7,000 245 6.25 0.125
10 8.75 0.05 8.75 0.05
75 6 0.21 6 0.21
4030 3 8 7,400 370 s 015 6,400 260 s 