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We manufacture solid carbide end mills and
custom made specials.
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Equipped with equipment to produce micro d mass production! - 240 o= Q) AHAL O Ok AJAE A H| 2|
Excellent precision tolerance with world-class ng equipment! ~MIA 2| FL S HH|Z FHojH dE S}

Star Tool has greatly improved the quality
by using high-precision equipment, and
has minimized the loading time with 5-axis
CNC machine and 6-axis robot arm.
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Star tools is able to manufacture micro
end mills(0.10~) by introducing the latest
6-axis precision machine, and the quality

Star Tool uses a non-contact super- has been greatly improved.
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Star Tools manufactures end mills with
accurate machining depth according to
the inclination angle of the workpiece.

World-class quality end mill production
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High level of precision tolerance
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StarTool Coating Description

Coating of
Endmill for Super Hardened Steels

Coating layer hardness (Hv0,05): 4,000
Features: Nano-composite structure with higher Si content compared to hardcut,
further improved wear and oxidation resistance

TA-ZAE(HvO,05): 4,000
E%: Hardcut THE| S0 O =2 Lie S8LE, LAOHE 8! Liarebgo] B2 o1

Coating of
Endmill for Hardened Steels

Coating layer hardness (Hv0,05): 3,600
Features: TiSIN nanocomposite structure with ultra-high hardness, wear
resistance compared to AITIN, and excellent oxidation resistance

e AEIZAZ(Hv0,05): 3,600
g o EZTISIN Lt 2ot X0l A1 HE, AITINCHE| LHOFR A, LiATSHY @4

Coating of
Endmill for Multipurpose

Coating layer hardness (Hv0,05): 3,600

Features: Improved toughness compared to hardcut, greatly improved cutting
range by realizing low friction/low heat transfer. especially uniform wear in
interrupted machining.

A”EHE(Hv0,05): 3,600
E£7%: Hardcut CHH| Q14 Sk, XOFE/XMAHY HH 02 HAF Q| THE JfM, B3| T
JtB0lM R Y3t Ot

Coating of
Economic Series

— Coating layer hardness (Hv0,05): 2,800
Features: Excellent toughness and abrasion resistance, especially consistent wear
characteristics even in interrupted conditions
FESHE(Hv0,05): 2,800
S7: 04 ALt 24, 3] TA0ME FY 0t 4

Hardness (HRC)
4,000

amorhous

TiN TiICN TiAIN  TiSiN

* Nano composite of dispersed Si3N4 precipitates in TiSiN matrix
e Cutting performance highly dependent on Si content

A HR coating S

Endmill for Multipurpose
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Featues

» Applying a Surface Modification Layer (SML) to Hardcut

» Improved chipping resistance by increasing toughness.

» Improved performance in interrupted machining

» Cutting possible in both wet/dry environments(thermal

cracking and Si hydroxylation suppression)
» Increased tool life

» Expansion of non-ferrous machining range other than

steel/cast iron(Ni, Ti, Co, Ta, etc.)




Diamond Coating

The most suitable diamond coating for
machining non-ferrous materials!

H|H 224 7150 7+ A grel Chojot=E &I
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2BD, 4BD, 2CD, 4CD

Applications (3&&0p

Copper Alloy Alumium Alloy Graphite

Information of Diamond Coating (C0O|OI2E &l A &)

mBall()

- Suitable for non-ferrous processing
such as graphite/aluminum

- Uniform particle size

- Good surface finish

- Improve tool life

- E91/%20/5 5 | 730 Xzt
-9237| 3Y
-E0ZE %5
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Dense section structure(x10,000)
2|25t HHHLR(x10,000)

Cubic Diamond(x20,000)
QI8 CHo[0F2 = (x20,000)

~ ALNOVA @

Optimized for Machining Stainless Steel

AH|212|A Z ZHoll Z[X=t

Premium coating for machining Stainless Steel

2H[QIZ|A Z 71SS flsh Z2|0jd 2E

4CSN, 4SSN

——— Machining of turbine blades made of Inconel ——

Milling Stainless Steel Rough Milling of Titanium

Material removal rate Q [cm®/min] Finished parts [Pieces]
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Endmill for
Super Hardened Steels AT
® Features

- Used super micrograin solid carbide excellent for high speed cutting
- Greater rigidity and reduced chattering through optimized geometry
- Increases tool life by post-treatment process

- S20|Y 24 AME AMEd 14 78 460] 248
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e Coating

Applications:
High-speed dry cutting on super hardened
steel(up to HRC68)

HBEO: 21 Z=Z(HRCE80|3H)0Af 114 A 7+3

e Application

H
R
For Super
Hardened Steels

Performance

Endmill for
Multipurpose

® Features

- Used micrograin solid carbide with high TRS excellent for low/high speed cutting
- Greater rigidity and reduced chattering through optimized geometry

- Optimal design for multipurpose machining
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e Coating
Applications:
Multi-purpose, wide-ranging coating capable of
cutting special materials (Inconel, Ti alloy, SUS,
etc.) other than medium/high-speed machining
* of medium/high-hardness steel and cast iron
| g0k £/ AU U E4 AZf(Inconel, Ti alloy
SUSS)E S/1422 Jt3 7ttt Lisd &
EOEE

e Application

H
R

Performance

Endmill for
Hardened Steels ~HRC55
® Features

- Used super micrograin solid carbide excellent for high speed cutting
- Greater rigidity and reduced chattering through optimized geometry
- Increases tool life by post-treatment process

- S20|Y 24 AMNE AEd 14 78 460| 248
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e Coating

Applications:
Dry high-speed machining of high-hardness steel
with up to HRC55, high-speed, high-load drilling
of difficult-to-cut materials, and high-speed dry

! gear machining

o HE8F0k HRCS5 0[ot2] DA AA N&ET7ES, LAk
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For
Hardened Steels

Performance

Economic
Series ~HRC50
® Features

- Used micrograin solid carbide excellent for high speed cutting
- Greater rigidity and reduced chattering through optimized geometry
- 201E 2E AME A8l 14 713450 L8

270] 22 20 40| 30| HE LU0l X

e Coating

Applications:
General-purpose cutting of medium and high

hardness steel Wet and dry cutting of heat-resistant
steel and high hardness steel below HRC50

HERO0E S NZEL 8 A It8 HEZL, HRC500]
ot DFE 30| .24 WY

o Application

Performance




Endmill for Endmill for
Super Hardened Steels Hardened Steels

For
Hardened Steels

Product list (H|Z Z2E) Product list (H|Z Z22)
i i i i Super micrograin solid carbide
Bell | ComerR| Sauars Ball | ComerR| Square PoAue ox A 2
2NBH 2NCH 2NSH 2NB 2NC 2NS '
Optimized cutting edge geometry Optimized cutting edge geometry
2BH 20LH 25H QINIE: xI4-2} BHALe] 21X A ge° & 2 QIAIE: X|2-2} HALS| EIX{ A
2BTH ANCH 4SH =" o 2
Nanocomposite coating with high Si 2TB 4ANC 4NS Nanocomposite coating
3BH 4CLH 4SHH Simate LI HEX|E FE L= HEX|E FE
4CL 4SR
6SH ACF 4sL
4CHF 4TE
6SR
e Application e Application
H H
R R
C ©
Up to HRC68

Performance Performance

e Coating




Endmill for &F
Multipurpose

Product list (H|Z 2£) Product list (H|Z Z2£)

Economic Series

Micrograin solid carbide

Micrograin solid carbide with high TRS
Ball Corner R Square SH210| =2 20| oKt AT =2 Ball Corner R Square 0|2 oixt A =2

2BRHR 4CLHR 4SRHR 2BRE 2CLE 2SRE
Optimized cutting edge geometry Optimized cutting edge geometry
4BRHR 4CHFHR OIME X|4=2} &Alo| XA M| 2BTE 4CLE 4SRE OIMHE X|4=Qf Ao XA M|
6CLHR 4SLE
Chipping resistant multipurpose coating Coating of consistent wear
LHRIZA Ci2y 3 FYUst ntmo| A
e Application e Coating e Application e Coating

H
R
C
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Up to HRC50,- ™
Performance

Performance

ACHFHR(HZAERIZEQ)




Excellent for in advanced roughing
[Applicable to various materials]
2L E 2t 930 F0f e
[CtSH A0 A& 7ts]

4CF, 4CHF, 4CHFHR A 5, 6TROCHOIDAL

A ¢ Reduce chattering and increase tool life with variable helix and unequal divided flute
* Optimized for high-feed machining with a material with excellent TRS * Excellent chip evacuation by applying chip break
* Optimal design suitable for high-feed roughing and semi-roughing . * Optimized for roughing machining with a material with excellent TRS
¢ Applying the optimal helix angle for each application — * Sidelock applied to 14dia or more
¢ \Work time reduction

o JHBRAC BSRS2 AHEY a0t S +E S
o 240t S IH AAZ 00|15 T+ 2|25} o 252{0|3 H8OR 245t A H%
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Helix 0° Helix 12° Helix 10°




e )
Engraving Ball Endmill Custom Made End Mills!

e Star Tool offers a variety of special end mills to suit a wide range of
2EBTH R applications

¢ We offer the quality end mills with the leading edge of technology

(_l

e Design optimized for engraving o CjAot S22 SOl AERS % 3|3f04 Als
* Greater rigidity and reduced chattering through optimized geometry o ZAHE Y7 f—' A2 7 =2 2[do HES Als

e \arious standards

o 22} 2H10|| 2| 245}E] C|2}OI S :
o 2| 40| HA|= 59| Z/40| 20 e L4043 The specialist in specials : Star Tool
o LIS 2




Icon Guide
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Tool Material /o= 2x Number of Flute /<4
V) - Super Micrograin carbide - 1 Flute - 2 Flute
Sl - 301 27EEE 1 o
. Micrograin carbide - 3 Flute - 4 Flute
Carbide N i [P Ll =" .3t e
‘ - 5 Flute - 6 Flute
Coating /2% : - 5 -6

(519 Nenocomposite coating for Super hardened steels
o - L AEXE FE (ZDEEE)

il

Application / zs=ig

S5 Side @ - Slot

- AITISIN
- AITISN 28

- HR Hardcut

STAR TOOL

- HR Hardcut Z&

@ -3D % - Face
. . 2 - AITICrSIN
We manufacture solid carbide end mills and - ATCISIN 25 -
- g - Plunging & - C chamfering
custom made specials. AT ™ - Dicmond

- AITIN 28 G - CHolotEE TE
a - R Chamfering

- ALNOVA /- Uncoated

EEaEBAMA

- ALNOVA Bgl e il

HRC /2=

Helix Angle /g2 2

- Unequal Flute Spacing

. HEHS
—l—o‘-'_‘oa"

* Helix 37/38 ° @ “ Helix 40 °

- Helix 45 °

- ~68 HRC @ - ~B55 HRC
@ - Helix0 ° @ - Helix 10 °
@ - ~50 HRC
@ - Helix 12°° @ - Helix 15 °
@ - Helix 20 ° @ - Helix 27 ° Shape [t
@ - Helix 30 ° % - Holix 35/38 @ . Sharp Edge @ . Comer R



By Use

©: 2| (First choice), O: 2E (Alternative choice), A: A8+ (Limited choice)

Use End Feature # of Flute
2z B o3
Ball End 2F
=
=
3F
2F
For Super Corr:LlR:dlusi
Hardened Steels -
(~HRC68)
ESnEZ]-=:] 4F
2F
Square End
g
4F
6F
Ball End
= 2F
For Hardened
Steels
2F
(~HRC55)
1A=
Corner Radius
IR
aF

Code Name Tool Description
HEZE ol
2F Necked Ball End for Super Hardened Steels
NBH om0 o ioncs

2BH 2F Ball End for Super Hardened Steels
: 2 B-xnH=g

o 2F Ball End-Tapered Neck
=1 24 =-Hlojm |

3BH W 3F Ball End for Super Hardened Steels
S s

2BTH

2NCH 2F Necked Corner Radius for Super Hardened Steels
P r i i,

2CLH 2F Corner Radius Long for Super Hardened Steels
t 22 AY R E-ZuE=E

ANCH 4F Necked Corner Raduus for Hardened Steels
S 10 U R 2THER

ACLH 4F Corner Radius Long for Super Hardened Steels

2NSH : 2F Necked Square End for Super Hardened Steels2's

RISt S 2=t =]

2SH 2F Square End for Super Hardened Steels
| === S
4SH 4F Square End for Super Hardened Steels
[ i
4SHH Wn 4F Square End for Super Hardened Steels H/X45°
4g H-ZNHTE H/X45
6SH “ 6F Square Endmill for Super Hardened Steels
62 B-£173Eg

2F Necked Ball End

2NB  —— oot A

2F Ball End—Short

285 Qe ir

2F Ball End—Regular

2BR 5 =Py

(= ) oF Tapered Ball End

2TB R e— L ol =

2F Necked Corner Radius

2NC S — ot A RaE

2CL t g;c;iae'; R%adiusf\_ong

2CT W c g;T;?;r;d ;_:Ic:lrr;er Radius

ANC m 3;N§il<es E‘Clogrner Radius

ACF t 3;C§Ee'; 7R;_dci)l‘1_sg:§igh Feed Rate

ACHF e ) HAF Corner Radius—High Feed Rate H/X12"
2 4 T R-110[88 H/X12°

Tool Dia
37|

0.2~12

0.2~12

0.5~4

1~6

0.2~12

0.8~12

1~12

15712

0.1~8

0.2~12

1~12

1~20

6~20

0.2~12

0.5~12

0.2~20

0.5~3

0.2~12

0.8~12

0.3~3

1~12

12

6~12

|2

Coating

ET

S-HC

S-HC

S-HC

S—HC

S-HC

S—HC

S-HC

S—HC

S-HC

S—HC

S-HC

S—HC

S-HC

AITISIN

AITISIN

AITISIN

AITISIN

AITISIN

AITISIN

AITISIN

AITISIN

AITISIN

AITISIN

AITISIN

Page
HOIX|

27

32

34

38

39

50

55

57

62

64

65

67

69

74

75

77

79

87

89

91

97

99

100

Carbon Steel/Alloy Stainless Steel

Steel/Tool Steel
(Up to 350 HB)
EaZ/aasd

(~HB 350)

O

o 0 0O 0O o OO0 oOo oo oo oo oo oo o o oo

(Up to 240 HB)
ES:HEES
(~HB 240)

A

> > b > B> > B> D> > D> B> > D> > D> D> D> D> > D> D> D> Db

Cast Iron
(Up to 260 HB)
B!
(~HB 260)

O

O 0O 0o O o Oo oo oo oo oo oo oo o o o o

Prehardened Steel  Hardened Steel | Super Hardened Steel

(Up to 50 HRC)
BHEzZ
(~HRC 50)

O 0O 0O O 0O O o0 O O O O

(45 to 55 HRC)
b=
(HRC 45~55)

O

© 0 6 O 0O 0O ©O O © 0O ©O O O O O O 0O 0O 0 0O O O O

(85 to 68 HRC)
2013

(HRC 55~68)

O

O 0O 0 O o OO0 OO0 OO0 o o o o 0O o o 0o o O O o

Nickel&
Titanium Alloy
LA & E|ERE BF

O 0O 0O O 0O O o0 O O O O

Copper Alloy
83

> > B> > B> > B> D> D> D> D

Aluminum Alloy
Y205 B

Resin & Plastics
FRIQE2UAE

Graphite
3l

19/ STAR TOOL CO., LTD.
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By Use

©: 2| (First choice), O: 2E (Alternative choice), A: A8+ (Limited choice)

o i _ cg;::;}%zf ls/é:Ty Stainless Steel Cast Iron Prehardened Steel  Hardened Steel | Super Hardened Steel Nickel& . A ) }
Use End Feature # of Flute. Code Name Tool Description Tool Dia Coating Page (Up 1o 350 HB) (Upto 240HB) | (Upto260HB) | (Upto 50 HRC) | (45to 55 HRC) | (55 to 68 HRC) Titaniom Al Copper Alloy | Aluminum Alloy | Resin & Plastics Graphite
=1 oA TP PSS o3l EF] EE] Hjo|x| E&% aay | AduEs B SHAEY 323 2035 nga& QHE 9. =3 azniE sz | SAREAE £
B 350) (~HB 240) (~HB 260) (VHRC50) | (HRC45~55)  (HRC 55~68) =
NS em—— s 0.1~8 ATSN 101 O A O O © O O A
oF 2R [ o R 02~20 ATSN 106 O A O O ® O O A
B e ggsguie End-Long 1~20 | ATISN 108 O A O O ) O O A
For Hardened 4NS Wm IR 1~6  ATSN 109 O A O O @) O O A
Steels Square End =322
(~HRC55) g = _
nzcs IR e iz az 1~20 | ATSN 111 o 4~ 0o O e o o &
4F
8L e 2~20  ATISN 113 O A O O @) O O A
ATE eSS o el 07~ | ATISN 114 O A O O © O O A
o 6% ISEEEEE e 6~20  ATSN 115 o AaA | 0o o e o o A
Rt —— e 2 W7 o © o o o o o o
= .
ek — T ez W 1is ©c e o e o o o o
§ 4F Corner Radius—Long for Multipurpose
For multipurpose 4CLHRﬁm 49 AR g_;@_/,\_xﬂg o 6~12 HR 119 O @ O @ @ O @ O
Crnces) C Radi o 4F Cormer Radius-High Feed Rate for Muli
orner ius rner lUS—HIgn e ate for Multipurpose
SEANE e ACHFHR | e /1 211 RO/ SEATIE 6~12 HR 120 O @) O © (@) O © O
o GCLHRﬂmZ?QEiE.‘L‘EZ;i:;’;” B 6v12  HR 121 c o o o ©o o o o
Squ;f End aF %RHRMW j;sgﬁgi; Hg Multipurpose 312 HR 122 O © O © © O @ O
e 2BRE Qe 0 T 02~20 ATCISN 125 o A @) ©) O @) A
all En = =2 V2=
2F
2 e - ~Economi iCrSi
2BTE 7 T oo OO 1~10 ATCISN 126 © A © © O O A
oF ZCLE m 2F Corner Radius—Long—Economic 1~12  ATICISIN 127 © A © @ O O A
Corner Radius 24 AL R 0|29
AR i ius—Long| i
Economic Series 4F ACLE e T O RO O ECOnOME 15~16 ATCSN 129 ©) A © © O O A
(~HRC50) _
0lZel Al2ix 2SRE | o o et 02~20 ATICISN 131 © A @ © O O A
2F
VE Gy g o 1~20 ATCSN 132 © A~ © o O o | A
Square End 2335 9
g 4F Square End—-Economic " "
ASRE e 1 21 0(ot ) 1~20 ATCrSN 133 @) A © © O O A
4F
ASLE N . o o iy oM 2~20 ATICISN 134 © A O © O O A
IR z 5,6F Trochoidal End for Multipurpose "
FIPE Corner Radius 5.6F | 5,6TROH m 564 EET0|E A=L-SSANE 6~20 HR 137 O @ O © @ O @ O
For Roughing o 4F Square Roughing End o
swmetnd 4 4SRR RSN . e 6~12 ATCISIN 138 © A © © O O A
YR 4w~ g 3 Corner Radius End for Aluminum ~
ot=oji stmg ComerRadis O 3CA  Seows s o 1 -zl 7128 3~16 |Uncoated| 141 A © A
For Aluminum ke o e T 21 SQUATE End for Aluminum ~
cenEe | & 25A e S — o 1otz 1 1~12 Uncoated 142 A o A
21/ STAR TOOL CO., LTD. Index 22



By Use

©: 2| (First choice), O: 2E (Alternative choice), A: A8+ (Limited choice)

Carbon Steel/Alloy Stainless Steel

Steel/Tool Steel Cast Iron Prehardened Steel| Hardened Steel | Super Hardened Steel Nickel&
Use End Feature # of Flute. Code Name Tool Description Tool Dia Coating Page {Up 1t 3%0 HB) (Upto240HB) = (Upto 260HB) | (Upto 50 HRC) = (45to 55 HRC) | (55 to 68 HRC) Ti ! Al Copper Alloy | Aluminum Alloy | Resin & Plastics Graphite
=1 oA TP PSS 3 EF] EE] Hjo|x| e aay | AduEs 71 SREEY 323 2035 Ll;;‘g,mﬂi 9. =3 azniE sz | SAREAE £
(B 350) (~HB 240) (~HB 260) (VHRC50) | (HRC45~55)  (HRC 55~68) =
As2nlE 72 ke et et w S Square End for Aluminum ~
For Aluminum = Square End SF 3SA e e o W-UR0|E 7E8 1~20 | Uncoated 143 A ©) A
4SSN W ‘ jiS;u_aSrS Sfor Stainless Steels 1~12 | ALNOVA 147 O @ O @ O O A
Square End 4F EAS
n‘; .
4SST W ‘ 25831{28 Sfor Stainless Steels 1~12 AITIN 148 O @ O @ O O A
For Stainless steel =<
AHIQl2|A 2 i i
p . 4CSN w: ;1502::'9; E%gggs for Ctainless Steels 1~q2 ALNOVA 149 O @ O @ O O A
Corner Radius S5
IR &5 w 4F Corner Radius for Ctainless Steels y
4CST ™ N - i roos 1~12  ATIN - 151 O O O O O O A
Ball End 2F Ball End for Graphites "
= 2F 2BG o ot 1@ 05~12  ATN 155 A A A A A ©)
Square End 2F Square End for Graphie y
- oF 256 e 0 05~12  ATIN 157 VAN A A A A ©
... 2F Ball End-Diamond Coating ~ q
For Graphite oo F 2BD  e==——=0, o oppec 3m 0.5~12 Diamond 158 A ©
EA8 = ] ! .
aF 48D T P Domond Cosing 1.5~12 Damond 161 A @
oF 2CD W ) 2F Corner Radius—Diamond Coating 05~ | DlEme 163 A @
Corner Radius S— 22 A4 R-ClojokEE 28 '
AR - _
aop T smmmeT T O 2~12 Damond 164 Ao
BIES or 2NBC'® e o0 B B o Coer 02~6 ATN 167 A A A ©) A
For Coppor = === oloe
-2l 738 Corner Radius w 2F Necked Corner Radius for Copper y
SR | 2P 2NCC T pe—l o s e 02~6 ATN 168 A A A © A
Ball End 2F Ball End for Synthetic Materials
For Synthetic = 2F 2BY ==, o agHiE JlER 0.3~12 Uncoated 171 A O A
Material —
2% HIE 71=E Squa;e End oF 28Y ‘igﬁiafxfgfifgmet\c Materials 0.3~12  Uncoated 173 A @ A
Ball End 2F Engraving Ball-Tapered for Multipurpose
- oF  2EBTHR® TR — 1 72 5-cloln-S 2NN 02~1  HR 177 @) ©) @) ©) ©) @) ©) O
Square End 1F End Mil
. 1F 1FE . it 0.2~6 Uncoated 178 A A A A © ©
< 2F NC Drill
- 2F NCD | S a7 NG 3~12 Uncoated 179 A A A AN O ©)
P 2F NC Dill for Multipurpose
- 2 ONCOHRS M T w2 W 180 o o o e ®© o o o
_ s amm 2F Corner Rounding R ~
e 2F | 2CRR |igpemme Bty 1~12  Uncoated 181 A A A TAN O ©
Special i — y
= OF | 2CRRC | (o2 Corer founind RC 1~2 | ATN 182 o @ © O O © ©
- oF P10 R S~ 3~12 Uncoated 183 A A A A O @)
- oF 2C o 3~12  Uncoaled 184 A A A AN O ©
4F R | 0
= 4 MRIC | O TS 185 A A A A O ©)
4F Round T Slot Cutter—C
B 47 4TRCC E 4t Bl2E T 7{El-C 186 O O © O O © ©)
23/ STARTOOL CO., LTD. Index 24
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) (Unit: mm)
@ C Features o : Actual Effective Length depending
* Extended neck style for long reach applications ) QutingDia. | Leng™h | Lenaih | NeckDia Xj%?; fgf;lﬂ Shank Dia, SO S
* Greater rigidity and reduced chattering through optimized P;ji‘i“gi'lo' Ball Nose Uy osm - omr mm 438 2h= 2ol e 72 2ol
geometry = D2 LEZY X 2124
¢ Cutting geometry specifically engineered for super hardened [dXR) Al 2 d2 0° L 2 30° 10 1°30° 20 3°
d2 0% 5 steels
n[( ' // H §  OnlyforDryautting 2NBH 040 300 0.4XRO2 030 300 037 15 45 4 315 325 336 348 375
% T T b § 2NBH 040 350 0.4 X R0.2 0.30  3.50 0.37 15 45 4 3.66 3.78 3.91 4.05 4.37
2 C ;_é - 2NBH 040 400 0.4 X RO.2 0.30 4.00 0.37 15 45 4 4.18 4.32 4.47 4.63 4.99
ninded Angl J,( = ; P ——— W 2NBH 040 450 0.4 X RO.2 0.30 450 0.37 15 45 4 4.70 4.85 5.02 5.20 5.61
: ?z?oT’ﬁ;ﬁ Lffofl;fﬂlof ag'n? AE{ w0 Me 2NBH 040 500 0.4XR02 030 500 037 15 45 4 521 539 558 578 623
QAQEGEQ i eusomt Losxms oo so o3 e | % | 4 | sm | s | s | o | e
Cartide W Cootca R HRC s 4XR02_| 030 | 800 | 0. 32 | 860 | 890 | 923 ©.
2NBH 050 100 0.5 X R0.25 0.35 1.00 047 15 45 4 1.08 1.1 1.14 1.17 1.25
2NBH 050 150 0.5 X R0.25 @ 0.35 1.50 0.47 15 45 4 1.59 1.64 1.69 1.75 1.87
CUTTING Tolerance : 2NBH 050 200 05XR0.25 035 200 047 15 45 4 211 218 225 232 @ 249
4199 Cutting Dia. Radils 2NBH 050 250 0.5XR0.25 0.35 250 0.47 15 45 4 2.63 2.71 2.80 2.90 3.11
2NBH 050 300 0.5 XR0.25 0.35 3.00 047 15 45 4 3.15 3.25 8.3 3.47 3.73
O | o2 00008 2NBH 050 400 05XR025 035 400 047 15 45 4 | 418 432 446 462 498
2NBH 050 500 0.5 X R0.25 0.35 5.00 0.47 15 45 4 5.21 5.39 B.o7 5.77 6.22
Recommended workpiece Material : ©: 21 (First choice), O: 25 (Alternative choice), A: AI3H (Limited choice) 2NBH 050 600 0.5XR0.25 0.35 6.00 047 15 45 4 6.25 6.46 6.68 6.92 7.46
A‘Iogg;kégr/itoeoel\éted St?iﬂgsszfg)eel (EJ;SBt ggg) Prehgr::lned H?_"'genjg %tgel SuperST:er?ened _ - 2NBH 050 800 0.5 XR0.25 0.35 800 0.47 15 45 4 8.31 8.59 8.90 9.22 9.95
E},('Cg-B/:B%j%g PR . _,é,%so) g},a@gég)} ( J'_%Eé* ) (';Fi—lc_ysfig? IEQEIET?}EAL;?E 0g%gov %EEF‘ETE%V ﬁ"& %Eﬁz%_sl %pg’jl e 2NBH 050 1000 0.5 X R0.25 0.35 10.00  0.47 15 45 4 10.38 = 10.73 1111 1162 1244
‘__(.:HB &5 (~HB 240) (8~HF§: g | HRes-88  forere 2NBH 060 100 0.6 X R0O.3 0.40 1.00 0.57 15 45 4 1.08 1.10 1.13 1.16 1.23
2NBH 060 200 0.6 X R0O.3 0.40 = 2.00 0.57 15 45 4 2.1 217 2.24 2.31 2.48
O - O O © 2NBH 060 250 0.6 X R0.3 0.40 250 0.57 15 45 4 2.63 2.71 2.80 2.89 3.10
(Unit: mm) 2NBH 060 300 0.6 X R0O.3 0.40 @ 3.00 0.57 15 45 4 3.14 3.24 3.35 3.46 3.72
o _ Actual Effective Length depending 2NBH 060 350 0.6 X R0.3 0.40 3.50 0.57 15 45 4 3.66 3.78 3.90 4.04 4.34
e oo | G | fontr |NegkDia| Joper | Ovrch ohenk Dia on inclined angle of workpiece 2NBH 060 400 06XRO.3 | 040 400 057 15 45 4 418 431 446 461 496
e BalNose | WR oam  ° Syt mm 433 ARSI e 2NBH 060 450 06XR03 040 450 057 15 45 4 469 485 501 519 559
HE s T A
dXR) " » @ 0° L D 30 10 1930 20 30 2NBH 060 500 0.6 X R0.3 0.40 5.00 0.57 15 45 4 5.21 5.38 5.57 5.76 6.21
2NBH 060 550 0.6 X R0.3 0.40 @ 550 0.57 15 45 4 573 5.92 6.12 6.34 6.83
2NBH 020 050 02XR01 015 050 018 15 45 4 055 = 056 058 0.6 0.64 2NBH 060 600 06XR0.3 | 040 6.00 057 15 45 4 6.24 | 645  6.67 | 6.91 7.45
2NBH 020 075 02XxR01 015 075 018 15 45 4 0.81 083 08 089 095 2NBH 060 800 06XR0.3 040 800 057 15 45 4 8.31 859 889 921 9.94
2NBH 020 100 0.2 X RO.1 0.15 | 1.00 | 0.18 15 45 4 1.06 1.1 1.13 1.17 1.26 2NBH 060 1000 0.6XR0.3 | 040 1000 057 15 45 4 10.38 1073 | 1111 1151 | 1242
2NBH 020 125 02XR01 015 125 018 15 45 4 182 137 1.4 1.46 157 2NBH 060 1200 0.6 XR0.3 = 0.40 1200 057 15 45 4 1245 1287 1332 13.81 @ 14.91
2NBH 020 150 02XxR01 015 150 018 15 45 4 .58 163 169 175 188 2NBH 070 200 0.7XR0.35 045 2,00 066 15 45 4 213 | 219 | 226 233 249
2NBH 020 200 02XR01 015 200 018 15 45 4 2 217 | 224 | 232 2.5 2NBH 070 400 0.7 XR0.35 045 4.00 066 15 45 4 420 = 433 447 463 498
2NBH 020 250 02XxR01 | 015 250 018 15 45 4 2.61 2.7 2.8 2.9 3.12 2NBH 070 600 0.7XR0.35 0.45 600 066 15 45 4 6.26 | 6.47 = 6.69 693  7.46
2NBH 020 300 0.2 X RO.1 0.15 3.00 0.18 115 45 4 3.13 3.24 3.35 3.47 3.75 2NBH 070 800 0.7 XR035 045 800 0.66 15 45 4 8.33 8.61 8.91 9.23 9.95
2NBH 030 050 0.3 XRO.15 0.25 0.50 0.28 15 45 4 0.55 0.56 0.57 0.59 0.63 2NBH 080 200 0.8 X RO.4 050 200 077 15 45 4 2.11 217 2.23 2.30 2.45
2NBH 030 075 0.3 XRO.15 0.25 0.75 0.28 15 45 4 0.80 0.83 0.85 0.88 0.94 2NBH 080 300 0.8 X RO.4 050 300 077 15 45 4 3.14 3.24 3.34 3.45 3.70
2NBH 030 100 0.3 XRO.15  0.25 1.00 0.28 15 45 4 1.06 1.09 1.13 1.17 1.25 2NBH 080 400 0.8 X RO.4 0.50  4.00 077 15 45 4 417 4.31 4.45 4.60 4.94
2NBH 030 125 0.3 X RO.15  0.25 1.256  0.28 15 45 4 1.32 1.36 1.41 1.45 1.56 2NBH 080 500 0.8 X RO.4 050 500 077 15 45 4 5.21 5.38 5.56 5.75 6.18
2NBH 030 150 0.3 X R0O.15 ' 0.25 150 0.28 15 45 4 1.58 1.63 1.68 1.74 1.87 2NBH 080 600 0.8 X RO.4 050 600 077 15 45 4 6.24 6.45 6.66 6.90 7.43
2NBH 030 200 03XR0.15 025 200 028 15 45 4 210 | 216 224 232 249 2NBH 080 800 0.8XR0.4 050 800 077 15 45 4 8.31 858 | 888 920 991
2NBH 030 250 03XR0.15 025 250 028 15 45 4 2.61 270 | 279 289 311 2NBH 080 1000 0.8XR0.4 | 050 1000 0.77 15 45 4 10.38 | 1072 11,10 1150 | 12.40
2NBH 030 300 0.3 XR0O.15 0.25 3.00 @ 0.28 15 45 4 818 8123 8185 3.47 878 2NBH 080 1200 0.8 X R0.4 0.50  12.00 0.77 15 45 4 12.44 = 1286 13.31 1380 14.89
2NBH 040 100 0.4 X RO.2 0.30  1.00 0.37 15 45 4 1.08 1.11 1.14 1.18 1.26 2NBH 090 200 0.9X R0.45 = 0.60 2.00 @ 0.85 15 45 4 2.14 2.20 2.27 2.33 2.49
2NBH 040 150 0.4 X RO.2 0.30  1.50 0.37 15 45 4 1.60 1.65 1.70 1.75 1.88 2NBH 090 400 0.9X R0.45  0.60 4.00 0.85 15 45 4 4.21 4,34 4.48 4.63 4.97
2NBH 040 200 0.4 X RO.2 0.30  2.00 037 15 45 4 2.11 2.18 2.25 2.33 2.50 2NBH 090 600 0.9X R0.45 0.60 6.00 0.85 15 45 4 6.28 6.48 6.70 6.93 7.46
2NBH 040 250 0.4 X RO.2 0.30 250 0.37 15 45 4 2.63 2.72 2.81 2.90 3.12 2NBH 090 800 0.9X R0.45 0.60 8.00 0.85 15 45 4 8.35 8.62 8.92 9.23 €85
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2N B LQF Necked Ball End for Super Hardened Steels

o4 2 alH-21FEg Y
(Unit: mm)
. ‘ ‘ Actual Effective Length depending
e | R GE R B omeme  mmmiam
HE #s LE%";N%O% €y gs% THzE dME o ° ) e

dXR) 4l 2 d2 0° L 30° 1° 1°30° 2° 3°
2NBH 090 1000 0.9X R0.45 0.60 10.00 0.85 15 45 4 10.41 10.76 = 11.13 | 11,53 12,43
2NBH 100 200 1.0 X RO.5 0.80 2.00 0.95 15 45 4 2.14 2.20 2.26 2.33 2.48
2NBH 100 300 1.0 X R0.5 0.80 3.00 0.95 15 45 4 3.18 3.27 3.37 3.48 3.72
2NBH 100 400 1.0 X RO.5 0.80 4.00 0.95 15 45 4 4.21 4.34 4.48 4.63 4.96
2NBH 100 400 S6 1.0 X RO.5 0.80 4.00 0.95 15 50 6 4.21 4.34 4.48 4.63 4.96
2NBH 100 500 1.0 X R0.5 0.80 5.00 0.95 15 45 4 5.24 5.41 5.59 5.78 6.21
2NBH 100 600 1.0 X R0O.5 0.80 6.00 0.95 15 45 4 6.28 6.48 6.69 6.93 7.45
2NBH 100 600 S6 1.0 X R0.5 0.80 6.00 0.95 115 50 6 6.28 6.48 6.69 6.93 7.45
2NBH 100 800 1.0 X R0O.5 0.80 8.00 0.95 15 45 4 8.34 8.62 8.91 9.23 9.93
2NBH 100 800 S6 1.0 X R0.5 0.80 8.00 0.95 5 50 6 8.34 8.62 8.91 9.23 9.93
2NBH 100 1000 1.0 X RO.5 0.80 10.00 0.95 15 45 4 10.41 10.76 = 11,13 | 11,63 12,42
2NBH 100 1000 S6 1.0 X R0O.5 0.80 10.00 0.95 15 50 6 10.41 10.76 11,13 1153 1242
2NBH 100 1200 1.0 X R0.5 0.80 1200 0.95 15 45 4 12,48 1290 13.34  13.83 | 14.91
2NBH 100 1200 S6 1.0 X RO.5 0.80 12.00 0.95 15 50 6 12.48 1290 13.34 13.83 | 14.91
2NBH 100 1400 1.0 X R0.5 0.80 14.00 0.95 15 45 4 1455 15,04 1556 16.13 | 17.39
2NBH 100 1600 1.0 X RO.5 0.80 16.00 0.95 15 50 4 16.61 17.17 | 1778 @ 18.43 @ 19.88
2NBH 100 1600 S6 1.0 X R0O.5 0.80 16.00 0.95 15 60 6 16.61 1717 | 1778 | 18.43 @ 19.88
2NBH 100 1800 1.0 X R0.5 0.80 18.00 0.95 15 50 4 18.68 = 19.31 19.99 20.72 22.37
2NBH 100 2000 1.0 X RO.5 0.80 20.00 0.95 15 50 4 20.75 | 21.45 | 22.21 23.02  24.85
2NBH 100 2000 S6 1.0 X R0.5 0.80 20.00 0.95 115 60 6 20.75 21.45 2221 23.02  24.85
2NBH 120 400 1.2 X RO.6 1.20  4.00 1.14 15 45 4 4.23 4.35 4.49 4.63 4.96
2NBH 120 600 1.2 X R0O.6 1.20  6.00 1.14 15 45 4 6.29 6.49 6.70 6.93 7.45
2NBH 120 800 1.2 X RO.6 1.20  8.00 1.14 15 45 4 8.36 8.63 8.92 9.23 9.93
2NBH 120 1000 1.2 X RO.6 1.20 10.00 1.14 15 45 4 10.43  10.77 1114 1153 1242
2NBH 120 1200 1.2 X R0.6 1.20 12,00 1.14 15 45 4 12.49 | 1291 13.35 = 13.83 | 14.91
2NBH 120 1600 1.2 X RO.6 1.20 16.00 1.14 15 50 4 16.63 = 17.19  17.79 1843 | 19.88
2NBH 120 2000 1.2 X R0O.6 1.20  20.00 1.14 15 50 4 20.76 | 21.47 2222 | 23.03 @ 24.85
2NBH 150 300 1.5 XR0.75 135 3.00 1.44 15 45 4 3.19 3.27 3.36 3.46 3.68
2NBH 150 400 1.5 XR0.76 135 @ 4.00 1.44 15 45 4 4.22 4.34 4.47 4.61 492
2NBH 150 400 S6 1.5 XR0.75 135 400 1.44 15 50 6 4,22 4.34 4.47 4.61 4.92
2NBH 150 600 1.5 X R0.75 1.35 @ 6.00 1.44 15 45 4 6.29 6.48 6.69 6.91 7.41
2NBH 150 600 S6 1.6 XR0.76 135 6.00 1.44 15 50 6 6.29 6.48 6.69 6.91 7.41
2NBH 150 800 1.5 X R0.75 1.35 @ 8.00 1.44 15 45 4 8.35 8.62 8.90 9.21 9.90
2NBH 150 800 S6 1.5 XR0.76 135 800 1.44 15 50 6 8.35 8.62 8.90 9.21 9.90
2NBH 150 1000 1.5 X R0.75 135 10.00 1.44 15 45 4 10.42 1076 @ 1112 11,51 12.38
2NBH 150 1000 S6 1.6 XR0.76 135 10.00 1.44 15 50 6 10.42 1076 @ 11.12 1151 12.38
2NBH 150 1200 1.6 XR0.76 135 12,00 1.44 15 45 4 1249 | 1290 13.34 13.81 14.87
2NBH 150 1200 S6 1.5 XR0.75 135 12,00 1.44 15 50 6 12,49 1290 @ 13.34 13.81 14.87
2NBH 150 1400 1.6 XR0.75 135 14,00 1.44 15 45 4 1456 | 15.04 1555 16.11 17.36
2NBH 150 1600 1.5 XR0.75 135 16.00 1.44 15 50 4 16.62 17.18 |« 17.77 = 18.41 19.84
2NBH 150 1600 S6 1.5 XR0O.76 135 16.00 1.44 15 60 6 16.62 1718 | 17.77  18.41 19.84
2NBH 150 2000 1.5 XR0.75 135 20.00 1.44 15 50 4 20.76 2146 | 22.20 23.01 FREE
2NBH 150 2000 S6 1.5 X R0.75 1,35 20.00 1.44 15 60 6 20.76 = 21.46 | 22.20 @ 23.01 24.81
2NBH 150 2500 1.6 XR0.76 135 25.00 1.44 15 60 4 2593 26.80 | 27.75 28.76 @ FREE
2NBH 150 3000 1.5 X R0.75 1,35 30.00 1.44 15 70 4 31.10 = 32,15 | 33.29 34.51 FREE
2NBH 160 600 1.6 X RO.8 1.60 6.00 1.55 15 45 4 6.27 6.46 6.66 6.88 7.38

2N B LQF Necked Ball End for Super Hardened Steels

od 2 alE-214Eg Y
(Unit: mm)
. ‘ i Actual Effective Length depending
| Gmwape | lmgn| et |NekBe) Tex | O e o o
NG e e €8 582 @y © D e

[dXR) Al 2 d2 0° L 30° 1° 1°30° 2° 3°
2NBH 160 800 1.6 X RO.8 1.60  8.00 1.55 15 45 4 8.33 8.60 8.88 9.18 9.86
2NBH 160 1000 1.6 X RO.8 1.60 10.00 1.55 15 45 4 10.40 10.74 | 11.09 1148 | 12.35
2NBH 160 1200 1.6 X R0O.8 1.60 12.00 1.55 15 45 4 12.47 | 12.88 | 13.31 13.78 | 14.83
2NBH 160 1600 1.6 X RO.8 1.60 16.00 1.55 15 50 4 16.60 17.15 | 17.74 18.38 | 19.81
2NBH 160 2000 1.6 X RO.8 1.60 20.00 1.55 15 50 4 20.74 = 2143 2218 2298 @ FREE
2NBH 200 400 2.0 X R1.0 1.80  4.00 1.92 15 45 4 4.25 4.36 4.49 4.62 4.91
2NBH 200 600 2.0 X R1.0 1.80  6.00 1.92 15 45 4 6.32 6.50 6.70 6.92 7.40
2NBH 200 600 S6 2.0 X R1.0 1.80 6.00 1.92 15 50 6 6.32 6.50 6.70 6.92 7.40
2NBH 200 800 2.0 X R1.0 1.80  8.00 1.92 15 45 4 8.38 8.64 8.92 9.22 9.88
2NBH 200 800 S6 2.0 X R1.0 1.80 8.00 1.92 1% 50 6 8.38 8.64 8.92 9.22 9.88
2NBH 200 1000 2.0 X R1.0 1.80 10.00 1.92 15 45 4 10.45  10.78 | 11.14 1152 | 12.37
2NBH 200 1000 S6 2.0 X R1.0 1.80 10.00 1.92 15 50 6 10.45  10.78 1114 1152 1237
2NBH 200 1200 2.0 X R1.0 1.80 12,00 1.92 15 45 4 1262 | 1292 | 1335 13.82 | 14.86
2NBH 200 1200 S6 2.0 X R1.0 1.80 12.00 1.92 15 50 6 1262 1292 | 1335 13.82 | 14.86
2NBH 200 1400 2.0 X R1.0 1.80 14.00 1.92 15 45 4 1459 | 15,06 @ 15,57 @ 16.11 17.34
2NBH 200 1600 2.0 X R1.0 1.80 16.00 1.92 15 50 4 16.65 17.20 @ 17.79 18.41 19.83
2NBH 200 1600 S6 2.0 X R1.0 1.80 16.00 1.92 15 60 6 16.65 | 17.20  17.79  18.41 19.83
2NBH 200 1800 2.0 X R1.0 1.80 18.00 1.92 15 50 4 18.72 19.34 | 20.00 20.71 FREE
2NBH 200 2000 2.0 X R1.0 1.80  20.00 1.92 15 50 4 20.79 = 21.48 2222 | 23.01 FREE
2NBH 200 2000 S6 2.0 X R1.0 1.80 20.00 1.92 15 60 6 20.79 21.48 2222 23.01 24.80
2NBH 200 2500 2.0 X R1.0 1.80  25.00 1.92 15 60 4 2596  26.83 27.76 | 28.76 FREE
2NBH 200 2500 S6 2.0 X R1.0 1.80  25.00 1.92 1% 60 6 2596 26.83 27.76 28.76 @ 31.02
2NBH 200 3000 2.0 X R1.0 1.80 30.00 1.92 15 70 4 31.13 ' 32.18 | 33.30 FREE FREE
2NBH 200 3500 2.0 X R1.0 1.80 35.00 1.92 15 70 4 36.29 37.52 3884 FREE FREE
2NBH 200 4000 2.0 X R1.0 1.80 40.00 1.92 15 80 4 41,46 | 42.87 FREE FREE FREE
2NBH 250 800 25 XR1.256 250 @ 8.00 @239 15 45 4 8.43 8.68 8.95 9.24 9.89
2NBH 250 1000 25 XR1.25 ' 250  10.00 2.39 15 45 4 10.50 = 1082 | 11,17 1154 | 12.38
2NBH 250 1200 25 XR1.25 250 1200 2.39 15 45 4 1257 1296 | 13.39 13.84 | 14.86
2NBH 250 1600 25 XR1.256 250  16.00 2.39 15 50 4 16.70 |« 17.24 | 17.82 = 18.44 | FREE
2NBH 250 2000 25X R1.256 250 20.00 2.39 15 50 4 20.84 2152 2225 FREE FREE
2NBH 250 2500 25 XR1.256 ' 250 2500 2.39 15 60 4 26.01 26.87  27.79 | FREE FREE
2NBH 300 600 3.0 X R1.5 3.00 6.00 2.86 18 50 6 6.42 6159 6.77 6.97 7.41
2NBH 300 800 3.0 X R1.5 3.00 8.00 2.86 15 50 6 8.48 8.73 8.99 9.27 9.90
2NBH 300 1000 3.0 X R1.5 3.00 10.00 2.86 15 50 6 10.55  10.87 11.21 11.57 | 12.39
2NBH 300 1200 3.0 X R1.5 3.00 1200 2.86 15 50 6 12.62  13.01 13.42 | 13.87 @ 14.87
2NBH 300 1400 3.0 X R1.5 3.00 14.00 2.86 15 50 6 1469 1515 | 1564 16.17 | 17.36
2NBH 300 1600 3.0 X R1.5 3.00 16.00 2.86 15 60 6 16.75 | 17.28 | 17.86 @ 1847 @ 19.85
2NBH 300 1800 3.0 X R1.5 3.00 18.00 2.86 15 60 6 18.82 = 19.42 = 20.07 20.77 | 22.33
2NBH 300 2000 3.0 X R1.5 3.00 20.00 2.86 15 60 6 20.89 2156 2229 23.07 24.82
2NBH 300 2500 3.0 X R1.5 3.00 25.00 2.86 15 60 6 26.06  26.91 27.83 | 28.82 FREE
2NBH 300 3000 3.0 X R1.5 3.00 30.00 2.86 15 70 6 31.22 | 32.26 @ 33.37 @ 3457 FREE
2NBH 300 3500 3.0 X R1.5 3.00 35.00 2.86 15 70 6 36.39 37.61 38.91 40.32 FREE
2NBH 300 4000 3.0 X R1.5 3.00 40.00 2.86 15 80 6 4156 = 42,96 | 44.45 FREE FREE
2NBH 300 5000 3.0 X R1.5 3.00 50.00 2.86 1% 100 6 51.90 | 53.65 | 55.54 | FREE FREE
2NBH 350 1500 3.5 XR1.75 3,50 15.00 3.35 15 60 6 15,73 | 16.22 | 16.74 17.30 | 18.56
2NBH 350 2000 3.5 XR1.75 3.50 20.00 3.35 15 60 6 20.90 2157 2228 23.05 24.78
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2N B LZF Necked Ball End for Super Hardened Steels

od 2 ae-21ZEg Y
(Unit: mm)
. . _ Actual Effective Length depending
| gmmoe e | et |eioe) T | el Gy, S
HE ws g%”ng&a 28 Ra% w2 HE °;°
([dXR) 4l 2 d2 0° L 30° 1° 1°30° 2° 3°
2NBH 350 2500 3.5 XR1.75 350 25.00 3.35 15 60 6 26.07  26.91 27.82 | 28.80 FREE
2NBH 350 3000 3.5 XR1.75 3.50 30.00 3.35 15 70 6 31.24 | 3226 | 33.37 | 34.55 FREE
2NBH 350 4000 3.5 XR1.75 3,50 40.00 3.35 15 80 6 41.57 | 4296 @ 44.45 FREE FREE
2NBH 400 1000 4.0 X R2.0 4,00 10.00 3.80 15 50 6 10.65 10.95 1128 11.62 | 12.40
2NBH 400 1200 4.0 X R2.0 4.00 12.00 3.80 15 50 6 12,72 1 13.09  13.49 13,92 | 14.89
2NBH 400 1600 4.0 X R2.0 4,00 16.00 3.80 15 60 6 16.85 17.37 = 17.93 1852 19.86
2NBH 400 2000 4.0 X R2.0 4.00 20.00 3.80 15 60 6 20.99 2165 | 22.36 | 23.12 FREE
2NBH 400 2500 4.0 X R2.0 4,00 2500 3.80 115 60 6 26.16  27.00 @ 27.90 @ 28.87 FREE
2NBH 400 3000 4.0 X R2.0 4,00 30.00 3.80 15 70 6 31.32 3235  33.44 FREE FREE
2NBH 400 3500 4.0 X R2.0 4.00 35.00 3.80 5 70 6 36.49 37.69 @ 38.98 FREE FREE
2NBH 400 4000 4.0 X R2.0 4,00 40.00 3.80 15 80 6 41.66 = 43.04 FREE FREE FREE
2NBH 400 5000 4.0 X R2.0 4.00 50.00 3.80 15 100 6 52.00 53.74 FREE FREE FREE
2NBH 600 1500 6.0 X R3.0 7.00 15.00 5.70 - 60 6 FREE FREE FREE FREE FREE
2NBH 600 2000 6.0 X R3.0 7.00 20.00 5.70 - 60 6 FREE FREE FREE FREE FREE
2NBH 600 3000 6.0 X R3.0 7.00 30.00 5.70 - 110 6 FREE FREE FREE FREE FREE
2NBH 800 2000 8.0 X R4.0 10.00 20.00 7.60 - 60 8 FREE FREE FREE FREE FREE
2NBH 800 2500 8.0 X R4.0 10.00 25.00 7.60 - 60 8 FREE FREE FREE FREE FREE
2NBH 800 3000 8.0 X R4.0 10.00 30.00 7.60 - 100 8 FREE FREE FREE FREE FREE
2NBH 1000 2500 10.0 X R5.0 12.00 25.00 9.50 - 70 10 FREE FREE FREE FREE FREE
2NBH 1000 3000 10.0 X R5.0 12.00 30.00 9.50 - 70 10 FREE FREE FREE FREE FREE
2NBH 1000 3500 10.0 X R5.0  12.00 35.00 9.50 - 100 10 FREE FREE FREE FREE FREE
2NBH 1200 3000 12.0 X R6.0 = 14.00 | 30.00  11.50 - 80 12 FREE FREE FREE FREE FREE
2NBH 1200 4000 12.0 X R6.0  14.00 40.00 11.50 - 110 12 FREE FREE FREE FREE FREE

ZB LQF Ball End for Super Hardened Steels

22 =-=uZEE /

DI

- 2|20 MAIZ UHo| Z/do] 20 AE(Y Walo] A W
SMG S-HC <68 - HANdo| z|pet @H2 2nHE A2 7130 2[5t
Carbide Coated HRC - U E
CUTTING
r.203

| Features

o Greater rigidity and reduced chattering through optimized W
geometry

¢ Cutting geometry specifically engineered for super hardened
steels

¢ Only for Dry cutting

e
2D

ﬁ
Jm
(12}

Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01 R<0.25: 0/-0.005
d>6: 0/-0.015 R>0.25: 0/-0.01
Recommended workpiece Material : ©: 2[4 (First choice), O: & (Alternative choice), A: H[3H (Limited choice)
A"chgizgr/iijléteel Stir'i‘i%sz‘%‘)eel (?SE -lz:gg) Prer;f;fmd H(a?—:g?:njggg)el SUperST:é?e”ed  Nickel& Copper Alloy | Aluminum Alloy| Resin & Plastics | Graphite
Sy AdeEx E LS gpey’ (o) G Tew3” wsolstd xsgeird  sd
‘-‘(‘:ﬁB 35(‘)=)'° (~HB 240) (6~HF§: 55 (HRc 45~55) (HJ_Fit g5~6°8)
O A O O ©
(Unit: mm)
P;i?—fﬁlio' X Ragsgigfg BDaT.Nose Lengli:g . Over;ggngm Slljr;ga Hl o
L g2 ey P ) b
(dXR) :
2BH 020 040 S4 0.2 X RO.1 0.4 45 4
2BH 030 060 S4 0.3 X RO.15 0.6 45 4
2BH 040 080 sS4 0.4 X RO.2 0.8 45 4
2BH 050 100 S4 0.5 X R0.25 1 45 4
2BH 060 120 S4 0.6 X RO.3 1.2 45 4
2BH 070 150 S4 0.7 X R0.35 1.5 45 4
2BH 080 200 S4 0.8 X R0.4 2 45 4
2BH 100 250 S4 1.0 X RO.5 2.5 45 4
2BH 100 250 S6 1.0 X R0O.5 2.5 50 6
2BH 120 300 S4 1.2 X RO.6 3 45 4
2BH 150 300 S4 1.5 X RO.75 3 45 4
2BH 150 300 S6 1.5 X RO.75 3 50 6
2BH 200 500 S4 2.0 X R1.0 5 45 4
2BH 200 500 S6 2.0 X R1.0 5 50 6
2BH 250 600 S4 2.5 X R1.25 6 45 4
2BH 250 600 S6 2.5 X R1.25 6 50 6
2BH 300 800 S4 3.0 XR1.5 8 50 4
2BH 300 800 S6 3.0 X R1.5 8 60 6
2BH 350 800 S4 3.5 X R1.75 8 50 4
2BH 400 800 S4 4.0 X R2.0 8 60 4
2BH 400 800 S6 4.0 X R2.0 8 60 6
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2 2 B H 2F Ball End for Super Hardened Steels 2 BT H 2F Ball Endmill-Tapered Neck for Super Hardened Steels 2
= 12¢ 2-Z0Z=8 Ve |2¢ E-HlolH Y-Z0HEE g
% %
3 (Unit: mm) &
2 | Features =
Product No. Cutting Dia. Lengé:xoorf o Overﬂﬁngth Srgﬁﬂ& * Tapered neck for vibration-reduced cutting W
HE s X Radius of Ball Nose o —c Hl 2 ¢ Extended neck style for long reach applications
= RS p 1 D ) « Greater rigidity and reduced chattering through optimized
(dXR) PR - . geometry
S - - e Only for Dry cutting
2BH 500 1000 S6 5.0 X R2.5 10 60 6 o)
2BH 600 1200 60 6.0 X R3.0 12 60 6
2BH 600 1200 70 6.0 X R3.0 12 70 6
2BH 600 1200 80 6.0 X R3.0 12 80 6 .
=| O
2BH 600 1200 90 6.0 X R3.0 12 90 6 .l 20| E0|TZ 5/0f 0| ZASk HAGIO 257t |
2BH 600 1200 100 6.0 X R3.0 12 100 6 SMG S-HC <68 Al
2BH 700 1400 80 7.0 X R3.5 14 80 8 Carbide coa HRC . 2 ul gAlo 2 712 7120 HEts
2BH 800 1400 60 8.0 X R4.0 14 60 8 : ﬂﬁfﬁé'i 272l 290l 30 HEZ 280 1S
MRS I KX =)
2BH 800 1400 90 8.0 X R4.0 14 90 8 b Wa
2BH 800 1400 100 8.0 X R4.0 14 100 8 o
2BH 800 1400 110 8.0 X R4.0 14 110 8 r.204 olerance -
2BH 900 1600 100 9.0 X R4.5 16 100 10 Cutting|Dia. Radius
2BH 1000 1800 70 10.0 X R5.0 18 70 10 d<6: 0/-0.01 R<0.25: 0/-0.005
2BH 1000 1800 90 10.0 X R5.0 18 90 10 d>6: 0/-0.015 | R>0.25: 0/-0.01
2BH 1000 1800 100 10.0 X R5.0 18 100 10 , .
2BH 1200 2200 75 12.0 X R6.0 22 75 12 Recommended workpiece Material : © 23 (Fistchoice), O: E5 (Aftermative choice), A: M8 Liited choice)
Carbon Steel / . Cast | Prehardened S Hardened
28H 1200 2200 100 12.0 X R6.0 22 100 12 oy Stoe/ Too Stes| StAnEss Stel| i oy | MO GETS e Steal SR | e At Ator| Feek & Pt | G
2BH 1200 2200 110 12,0 X R6.0 22 110 12 (-HB 350) SHoma | FE | chmosy RIS pRoss-ce  Tianim Aoy CRPEAY QTR Aoy RS SIS O
o maz iz | SHYEL (G5 axzcy | AZEY ruaca UdeHss SES UROEEd Alegasd g
(~HB 350) (~HRc 50) (HRc 55~68)
O AN O @) ©
(Unit: mm)
A | Effective Lt h d di
Cutting Dia. Taper | Length | Length | Neck | Under | Overall | Shank | Neck R | Approx Interference (gr:?mh::él\fng;ngft wofl?[igcg S
X Radius of Angle of Reach| of Cut | Dia |NeckDia Length | Dia neck Angle XH2 Nz 2 05 7|
e BilNoss M2t 9EY W¥ 22 SBR MY M3A uxe egn oz | TiE wROlTE RE 20
) ch?dxx%:ﬂg on 2 n d2 Ej;é L D %;g 6 o qo o | 9o o
¢ / 05| 1° [15°| 20 | 3
2BTH 050040400 05XR0.25 04 4 035 047 0521 50 4 7 249 835 |48 5 | 53 55 5%
2BTH 050040600 05XR0.25 04 6 035 047 0549 50 4 10 249 7.2 | 68 741 785 824 889
2BTH 0500001200  0.5XR0.25 0.9 12 035 047 0836 50 4 10 13 521 262 1305 1394 1455 1549
2BTHO050090600 = 0.5XR0.25 09 6 035 047 0648 50 4 10 13 7.32 262 6% | 75 797 869
2BTHO050000800 ~ 0.5XR0.251 09 = 8 035 047 071 50 4 | 10 | 13 645 262 8% 067 1018 1099
2BTHO060040200 = 0.6XR0.3 04 2 040 | 057 0592 50 @ 4 4 217 | 993 24 259 2738 285 308
2BTH060040400  0.6XR0.3 04 4 040 | 057 062 50 4 7 254 831 |48 5 | 529 554 5%
2BTH 060040600 0.6XR0.3 04 6 040 057 0648 50 4 10 254 7144 68 741 785 823 888
2BTH 060040800 0.6XR0.3 04 8 040 057 0676 50 4 10 | 254 626 | 88 95 1007 105 1122
2BTH0600401000  0.6XR0.3 = 0.4 10 040 | 057 07041 50 = 4 = 10 254 557 1089 117 | 1227 1273 1352
2BTH 0600401200  0.6XR0.3 0.4 12 040 057 0732 50 4 10 254 502 129 1383 1444 1495 1579
2BTH 0600401500 0.6XR0.3 0.4 15 040 057 0774 50 4 10 254 437 1699 1701 1768 1824 1927
2BTH 060090400 0.6XR0.3 09 4 040 057 0683 50 4 7 135 841 | 267 47 | 507 537 58
2BTH 060090600 0.6XR0.3 09 6 040 057 0746 50 4 10 1.35 726 267 6% 750 79% 868
2BTH060090800  0.6XR0.3 09 8 040 057 0809 50 4 10 1.35 638 267 8% 067 1018 1098
2BTH0600901000  0.6XR0.3 | 09 10 040 057 0872 50 4 | 10 | 135 57 267 1101 1181 1237 1325
2BTH0600901200  0.6XR0.3 | 0.9 | 12 040 057 0934 55 4 | 10 | 1.35 514 267 1305 1394 1454 1549
2BTH0600901500 0.6XR0.3 = 09 & 15 040 057 1.029 55 4 | 10 | 1.35 449 267 161 17.11 17.78 1881
2BTHO060 140400 ~ 06XR0.3 1.4 4 040 | 057 0746 50 @ 4 7 101 852 | 141 28 478 516 57
2BTH 060140500 0.6XR0.3 1.4 5 040 057 0795 50 4 7 101 791 | 141 28 | 58 623 68
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| 2 BT 2F Ball Endmill-Tapered Neck for Super Hardened Steels 2 BT 2F Ball Endmill-Tapered Neck for Super Hardened Steels =
& |22 E-HIo|H Y-ZDHEg v (2 E-Hojy Y-Z0H=E Val =
8 8
% (Unit: mm) (Unit: mm) %
oy =z
) : Actual Effective Length depending . . Actual Effective Length depending
iuét\rég Dlaf, ;apt‘ar |;eRngthh Lefmé;t? NDSCK NUnEeDrv Ever?]l Sgank Neck R Apprﬁx Int€9ArferT}nce on inclined angle of workpiece ;)Lgnr(wjg D|af. ;aptler Iﬂe:{ngthh L?ncgt;w Nsck NUnSeg Ever?ll SB?”k Neck R Apprix \nte;fer‘ence on inclined angle of workpiece
adius of ngle of Reach of Cui ia leck Dial Leng ia nec ngle xH2 Izl 2 5 2! adius of ngle of Reach| of Cu ia eck Dia Leng ia nec ngle HZHE ZHyZhof| 2 25 2o
s BaNose | U 9EW WE 27 R8% N M3F wxg egn gaz e rRUIHE 220 E s BilNoss M2t SEN W¥ 2A 9B MY M3A ums egn gmz | TiE wOlTE RE 20
=4 P =7 23 == 22 xgu L] s%
@dXR) en ? 1 d2 d3 L D / 6 05°| 1° |1.5°| 2° | 3° [dXR) en 2 n d2 d3 L D 14 6 05° 1° | 15° 2° | 3°

2BTH 060 140 600 0.6 XR0.3 1.4 6 0.40  0.57 | 0.844 50
2BTH 060 140 800 0.6 XR0.3 1.4 8 0.40 | 0.57 0.941 50
2BTH 060 140 1000 | 0.6 X R0.3 1.4 10 | 0.40  0.57 1.039 50
2BTH 060 1402000 0.6 X R0.3 1.4 20 040 0.57 1.528 60
2BTH 060 290 600 0.6 XR0.3 2.9 6 0.40 | 0.57 1.137 50
2BTH 060 290 800 0.6 XR0.3 @ 2.9 8 0.40 057  1.34 &0
2BTH 060 290 1200 = 0.6 X R0.3 2.9 12 040 057 1.745 55
2BTH 080 040 400 0.8 X R0.4 0.4 4 0.50 | 0.77 0.819 50
2BTH 080 040 600 0.8 XR0.4 0.4 6 0.50 | 0.77 0.847 50
2BTH 080 040 800 0.8XR0.4 | 0.4 8 0.50  0.77 10.875 50
2BTH 080 040 1200 | 0.8 X R0.4 0.4 12 1050  0.77 10931 55
2BTH 080 090 800 0.8XR0.4 | 0.9 8 0.50 # 0.77 | 1.006 50
2BTH 080090 1200 =~ 0.8 X R0.4 0.9 12 050 0.77 1131 55
2BTH 080090 1600 = 0.8 XR0.4 | 0.9 16 | 0.50 | 0.77 |1.257 | 55
2BTH 100 040 600 1.0XR0.5 0.4 6 0.80 | 0.94 1.013 50

10 | 1.01 7.39 14 28 704 763 845 2BTH 150 040 800 1.56XR0.75| 0.4 8 135 142 1513 55
10 | 1.01 6.52 141 28 | 908 | 978 | 10.71 2BTH 150040 1000 = 1.5 XR0.75 0.4 10 1.35  1.42 1.541 55
10 | 1.01 5.83 1428 1138 192 1294 2BTH 1500401200 1.5 XR0.75 0.4 12 1 1.35 | 142 1669 55
10 | 1.01 3.82 1428 2131 2247 2384 2BTH 1500403000 = 1.5 XR0.75 0.4 30 135 142 182 75
10 | 0.69 779 077 09 112 158 745 2BTH 150090 1000 1.5 X R0.75 0.9 10 1.35 142 1.692 55
10 | 0.69 6.95 | 077 09 @ 112 158 | 949 2BTH 150090 1500 = 1.5 XR0.75 0.9 15 135 142 1.849 60
10 | 0.69 5.71 077 09 | 112 158 1356 2BTH 150090 2000 = 1.5 XR0.75 | 0.9 20 1.35 1.42 2006 65
7 2.64 | 822 4613 499 528 553 597 2BTH 150090 3000 & 1.5 XR0.75 0.9 30 135 142 232 | 75
7 2.64 7.01 666 714 75 779 83 2BTH 150 1401000 = 1.5 XR0.75 1.4 10 | 1.356 | 1.42 1.843 55
10 264 6.1 885 956 1006 1049 11.21 2BTH 150 1402000 = 1.5 XR0.75 1.4 20 1.35 1.42 2332 65
10  2.64  4.86 1293 1383 1444 1494 1677 2BTH 150 1403000 = 1.5 XR0.75 1.4 30 135142 282 75
10 | 1.45 6.24 | 277 896 | 966 1047 | 10.97 2BTH 150 1404000 = 1.6 XR0.75 1.4 40 1.35 1.42 3.309 85
10 | 145 499 | 277 | 1304 | 1393 1454 1548 2BTH 150 1405000 = 1.5 XR0.75 1.4 50 1.35 1.42 3.798 95
10 1.45 | 415 277 1712 1816 1885 199 2BTH 1502902000 & 1.5 XR0.75 2.9 20 135 142 331 | 65
7 5.09 826 | 68 724 757 78 834 2BTH 200 040 800 20XR1.0 04 8 1.70 1 1.92 2.008 50

7 707 7.21 895 941 978 1009 1062
7 7.07 | 6.51 1007 1152 1193 1228 129
7 7.07 | 5.93 13 1362 | 1407 | 1445 | 1547
10  7.07 3.3 31.46 | 32.79 | 3368 | 34.85 | 3857
7 3.89 | 6.63 783 1108 1161 1202 1267
10 | 3.89 536 | 783 | 164 | 1725 1788 1886
10  3.89 4.5 783 | 2147 2249 | 2321 | 2472
10 | 3.89 3.4 7.83 | 3159 | 329 | 3378 | 37.01
7 298 | 6.76 423 859 1119 117 1245
10 | 298 4.62 | 423 | 859 2161 2261 2391
10 298 3.51 423 | 859 3173 3302 3545
10 | 2.98 2.83 | 423 | 859 | 4184 4336 FREE
10 | 2.98  2.37 | 423 | 859 | 51.95 5367  FREE
10 | 213 | 5.03 | 242 | 287 | 3683 | 626 2206
4 7.42 | 6.96 87 | 903 | 928 95 1027

4 6

4 6

4 6

4 6

4 6

4 6

4 6

4 6

4 6

4 6

4 6

4 6

4 6

4 6

6 6
2BTH 100 040 800 1.0XR0.5 @ 04 8 080 0.94 1.041 55 6 7 5,09  7.44 | 88 936 974 1007 1062 2BTH 2000401200 = 2.0XR1.0 | 0.4 12 170 1.92 2.064 55 6 7 742 564 13 | 1361 | 1406 1443 | 154
2BTH 100040 1000 = 1.0XR0.5 = 0.4 10 080 0.94 1.068 55 6 10 5.09 6.76 1107 1179 1233 1278 1354 2BTH 200040 1600 = 2.0XR1.0 | 0.4 16 170 192 212 60 6 7 742 474 1705 1779 1831 1874 2054
2BTH 100040 1500 = 1.0 X R0.5 = 0.4 15 0.80 0.94 1.138 60 6 10 | 5.09 = 551 |1616|17.08 | 17.73 | 1827 | 19.31 2BTH2000402000 = 2.0XR1.0 04 20 170 1.92 2176 65 6 10 | 7.42 | 4.09 | 2133|2237 | 2309 2368 2567
2BTH 1000402000 1.0XR0.5 04 20 | 0.80 0.94 1.208 65 6 10 | 5.09 4.65 2123 2233 2308 2369 2573 2BTH2000402500 = 2.0XR1.0 = 04 25 170 1.92 2245 65 6 10 742 349 | 264 27159 2839 2905 3209
2BTH 1000402500 = 1.0XR0.5 04 25 0.80 0.94 1278 70 6 10 | 5.09 | 4.02 | 2631|2756 2838 29.05 3215 2BTH2000403000 = 2.0XR1.0 04 30 170 1.92 2315 70 6 10 | 7.42  3.04 3146|3279 3367 3481 3851
2BTH 1000403000 1.0XR0.5 04 30 | 0.80 0.94 1.348 75 6 10 | 5.09 3.54 3137 3276 3366 3482 3857 2BTH2000404000 = 2.0XR1.0 04 40 1.70 | 1.92 2455 80 6 10 | 7.42 | 242 | 4158|4314 | 4426 | 4639 | FREE
2BTH 1000405000 1.0XR0.5 04 50 | 0.80 0.94 1.627 95 6 10 | 5.09 2.4 5162 5344 5527 5796 FREE 2BTH 2000408000 = 2.0XR1.0 04 @ 80 170 1.92 3.013 120 6 10 | 7.42 | 1.34 8199 8447 4426 4639 FREE
2BTH 1000407000 = 1.0XR0.5 = 0.4 70 080 094 1.906 115 6 10 | 5.09 1.81 7183|7398 77.33 FREE FREE 2BTH 200090 1200 = 2.0XR1.0 | 0.9 12 170 1.92 2244 55 6 7 424 | 576 83 | 1311 137 | 1414 1484
2BTH 100 090 600 1.0XR0.5 @ 09 6 080 094 1103 50 6 7 2.7 8.36 | 547 961 732 765 819 2BTH 200090 1600 = 2.0XR1.0 | 0.9 16  1.70  1.92 2369 60 6 7 424 | 4.86 83 | 17.16 | 17.88 1839  19.76
2BTH 100090 1000 = 1.0XR0.5 | 0.9 10 080 0.94 1229 55 6 10 27 6.88 | 547 | 112 1191 1244 1328 2BTH2000902000 = 20XR1.0 09 20 170 1.92 2495 65 6 10  4.24 4.2 83 | 2148|2249 232 2488
2BTH 100090 1500 = 1.0 X R0.5 = 0.9 15 0.80 0.94 1.386 60 6 10 2.7 5.64 | 547 | 1628 17.19 1784 1884 2BTH2000902500 = 20XR1.0 = 09 25 170 1.92 2652 65 6 10  4.24 3.6 83 | 2654 277 | 285 3082
2BTH 100090 1600 = 1.0 XR0.5 = 0.9 16 0.80 0.94 1.418 60 6 10 | 2.7 5.44 | 547 1729 1824 1891 1994 2BTH2000903000 = 2.0XR1.0 09 30 170 1.92 2809 70 6 10 424 314 83 | 316 | 329 3377 3697
2BTH 1000902000 1.0XR0.5 09 20 |H 0.80 0.94 1.543 65 6 10 2.7 477 | BAT | 2135 2244 2318 2468 2BTH2000903500 = 20XR1.0 = 09 35 170 1.92 2966 75 6 10 424 279 83 | 3666 3808 3902 FREE
2BTH 1000902500 = 1.0XR0.5 = 09 25 | 080 094 1.7 70 6 10 2.7 414 | 5AT | 2642 2766 2848 3083 2BTH2000904000 = 2.0XR1.0 = 09 40 170 1.92 3.123 80 6 10 424 251 83 | 4172 4325 | 445 FREE
2BTH 1000903000 = 1.0XR0.5 09 30 0.80 0.94 1.857 75 6 10 2.7 3.65 | 547 | 3149 328 3375 3698 2BTH2000905000 = 2.0XR1.0 09 50 170 1.92 3.438 90 6 10 424 209 83 | 51.82 | 5356 | 5658 FREE
2BTH 1000903500 1.0XR0.5 09 = 35 | 0.80 094 2015 80 6 10 2.7 3.27 | 547 3655 3804 39 4312 2BTH 2000906000 = 20XR1.0 | 09 @ 60 170 1.92 3.752 100 6 10 424 1.79 83 | 6192 | 6384 FREE N FREE
2BTH 1000904000 = 1.0XR0.5 09 40 0.80 0.94 2172 85 6 10 2.7 2.96 | 547 | 4161 4322 4446 FREE 2BTH2000907000 = 20XR1.0 | 09 @ 70 170 1.92 4.066 110 6 10 424 156 83 | 7202 | 7415 | FREE FREE
2BTH 1000905000 = 1.0XR0.5 =~ 09 50  0.80 0.94 2486 95 6 10 2.7 2.48 | 547 5173 5353 | 55.55 | FREE 2BTH 200 140 1000 = 2.0XR1.0 | 1.4 10 1.70 | 192 2326 55 6 7 3.33 | 6.47 483 919 112 117 1243
2BTH 1000906000 ~1.0XR0.5 09 @ 60 | 080 094 28 @ 105 6 10 2.7 2.14 | 547 | 6184 6381 6663 FREE 2BTH200 1401600 = 2.0XR1.0 = 1.4 16 170 1.92 2619 60 6 7 3.33 | 4.98 | 463 | 919 1727 1797 1898
2BTH 100090 7000 = 1.0XR0.5 = 0.9 70 080 094 3.114 115 6 10 2.7 1.88 | 547 7194 7409 FREE FREE 2BTH200 1402000 = 2.0XR1.0 = 14 20 170 1.92 23814 65 6 10 333 432 483 | 919 2162 2261 239
2BTH 100 140 600 1.0XR0.5 @ 1.4 6 080 094 1194 50 6 7 2.02 | 8.47 | 287 | 58 701 | 741 | 801 2BTH200 1402200 = 2.0XR1.0 14 22 170 1.92 2912 65 6 10 | 3.33  4.05 | 4683 | 919 ' 2365 247 2605
2BTH 100 140 1200 = 1.0XR0.5 = 1.4 12 0.80 0.94 1.487 60 6 10 2.02 6.45 287 | 58 1336 1414 152 2BTH200 1402500 = 2.0XR1.0 = 14 25 170 1.92 3.059 65 6 10 333 3.71 463 | 919 2668 2782 2955
2BTH 100 1401600 = 1.0XR0.5 @ 1.4 16 0.80 0.94 1.683 60 6 10 | 2.02 | 557 | 287 | 585 1742 1836 1956 2BTH200 1403000 = 2.0XR1.0 =14 30 170 1.92 3.303 70 6 10 | 3.33 | 3.24 | 463 | 919 | 31.74 | 3302 3542
2BTH 100 1402000 1.0XR0.5 14 20 K 0.80 0.94 1.878 65 6 10 | 2.02 4.9 287 | 585 2148|2255 | 2388 2BTH 200 1404000 = 2.0XR1.0 = 14 40 170 1.92 3792 80 6 10 | 3.338 2.6 463 | 919 | 4185 4336 FREE
2BTH 100 1402200 1.0XR0.5 14 22 1 0.80 094 1976 70 6 10 | 2.02 462 | 287 58 235 2464 2603 2BTH 2002901200 = 2.0XR1.0 | 2.9 12 170 1.92 2964 55 6 7 2.48 6.3 28 | 327 | 409 | 583 1357
2BTH 100 1402500 = 1.0XR0.5 1.4 25 0.80 0.94 2.123 70 6 10 | 2.02 426 | 287 | 58 2655 27.76 2951 2BTH 200290 1500 &= 2.0XR1.0 | 2.9 15 170 1.92 3.267 60 6 7 2.48 5.6 28 | 327 409 | 583 1659
2BTH 100 1405000 1.0XR0.5 14 50 | 0.80 0.94 3.345 95 6 10 | 2.02 | 257 | 287 | 58 5184 5363 FREE 2BTH2002902000 2.0XR1.0 29 20 170 1.92 3774 65 6 10 248 4.72 28 | 327 | 409 583 2208
2BTH 100290 1000 = 1.0XR0.5 | 2.9 10 0.80 0.94 1.872 55 6 10 1.39 742 157 | 186 235 339 1174 2BTH 300 040 800 30XR15 | 04 8 250 286 2937 50 6 4 8.5 6.25 | 887 913 935 955 1033
2BTH 100290 1500 = 1.0 XR0.5 @ 2.9 15 0.80 0.94 2379 60 6 10 | 1.39 6.2 157 | 186 | 235 | 339 1681 2BTH 3000401600 = 3.0XR1.5 | 0.4 16 250 2.86 3.048 55 6 7 11252 4.01 1725 1789 1838 1879 206
2BTH 1002902000 = 1.0XRO.5 29 20 0.80 0.94 2.885 65 6 10 139 533 | 157 | 186 235 339 2188 2BTH3000402000 = 3.0XR1.5 04 20 250 286 3.104 60 6 7 1252 34 2129 2204 226 2334 2574
2BTH 1002903000 1.0XR0.5 29 30 | 0.80 0.94 3898 75 6 10 | 1.39 | 4.16 | 157 | 186 | 235 | 339 | & 2BTH 3000403000 = 3.0XR1.5 | 04 30 250 286 3.244 70 6 10 (1252 2.46 3167 328 3373 3492 FREE
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2F Ball Endmill-Tapered Neck for Super Hardened Steels 3F Ball End for Super Hardened Steels
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Actual Effective Length depending 1 Features

Cutting Dia. Taper | Length | Length | Neck | Under | Overall | Shank | Neck R | Approx Interference|  on inglined angle of workpiece ; - T ; ;
Product N XRadiusof | Angle of Reach| of Cut | Dia NeckDia Length | Dia neck  Andle | mxrz "HH’F(?H o= °£ 200 * High-efficiency machining is realized by suppressing
;0;0;1;’- BalNose | JHfZt Q&% Ux 27 Q&% MZ M3IZ HXE  lkngh 2z ST RM SIS wEs e chattering with a unique 3 flute design and unequal divided
%t o 2 2 23 flute

o Greater rigidity and reduced chattering through optimized
geometry
® Only for Dry cutting

e~
oD

(dXR) 6n 2 n d2 d3 L D 7 6 05°| 1° | 15° | 2° | 3°
ke
2BTH 3000404000 3.0XR1.5 04 40 | 250 2.86 3.384 80 10 1252 1.93 4178 4323 4438 FREE FREE 4:(
2BTH 300 040 5000 | 3.0 X R1.5 0.4 50 250  2.86 3.523 90 10 |[12.52 1.59 5187 5353 5541 | FREE K FREE |—Z—

2BTH 3000408000 = 3.0XR1.5 | 0.4 80 250 286 3.942| 120 10 1252 1.04 |8214| 846 FREE FREE FREE
2BTH 300090 1500 = 3.0XR1.5 | 0.9 15 250 2.86 3.263 55 7 6.95 4.3 13.78 | 1635 | 16.95 | 17.41 | 1864 U

=]
2BTH3000002000  3.0XR1.5 | 09 20 | 250 286 341 60 7 695 35 1378 214 2214 268 2478 ™ fgﬁ.;_‘.’_'h IB%'?;EIZ}?JI}-?E—EQEiHEﬁ,'%Q.WI%}W 1z |
SMG S-HC = it .
10 6.95 2.54 13.78 | 31.82 | 33 | 3384 FREE Carbide Coated HRC - 2|Z0o| MA|2 LtEo| 70| A |E{2] gAlo] He
10 | 6.95 224 1378|3687 3818 3911 FREE - UNIISE

2BTH 300 090 3000 = 3.0 XR1.5 0.9 30 250 2.86 3.724 70
10  6.95 2 13.78 | 41.92 | 43.34 | FREE | FREE
CUTTING
p203 Tolerance :

2BTH 3000904000 = 3.0XR1.5 = 0.9 40 250 2.86 4.038 80
2BTH 3000905000 = 3.0XR1.5 | 0.9 50 250 286 4.352 90
2BTH 3000906000 = 3.0XR1.5 | 0.9 60 250 2.86 4.667 100

2BTH 3000903500 = 3.0XR1.5 | 0.9 35 250 286 3.881 75
10 | 6.95 1.64 | 1378|5201 5364 FREE FREE

10 | 6.95 1.39 1378 621 FREE FREE FREE

0 O O 0 W W W W O 0 O O O O O O O O O O O O O O O

2BTH3000907000 3.0XR1.5 09 70 250 2.86 4.981 110 10 | 695 1.2 1378 7219 FREE FREE FREE Cutting Dia. Radius
2BTHE000909000 3.0XR1.5 09 90 250 286 5.609 130 10 | 6.95 0095 1378 FREE FREE FREE FREE 4260001 | Re0.25: 0/-0.005
2BTH3001403000  3.0XR1.5 | 14 80 | 250 2.86 4.204 70 10 | 536 2.63 | 751 1505 8197 3313 FREE d>6:0/-0.015 | R>0.25: 0/-0.01
2BTH 8001404000 3.0XR1.5 = 1.4 = 40 250 2.86 4.693 80 10 | 536 2.05 | 751 1505 4206 4346 FREE
2BTH 3001405000 3.0XR1.5 | 1.4 | 50 | 250 286 5182 90 10 | 5.36 1.68 | 750 1505 5216 FREE FREE Recommended workpiece Material : ©: 201 Fistchoice), O: 28 (Alternative choice), A: H2F%(Liited choice)
2BTH4000406000 4XR2.0 04 60 800 3.86 4586 110 10 1802 1.74 6214 6388 6658 FREE FREE AnongZgF/Sthg'étea sz (?338‘ ey | Hopeeis: Suparertened kel ccccer Ator e Aoy Fects & Pt | Gt
2BTH4000002000 4XR2.0 | 09 20 800 3.86 4.237 65 7 1245 426 079 2076|2237 287 2516 " 12}8/ %j% 4 AHEEX (~H$B%460) ,(;;33 20 | Ve | GRos-0 ooty b Sl A s e
2BTH 400090 3000 | 4 X R2.0 09 30 800 3.86 4551 80 7 1245 3.7 2553 3183 3266 3395 3745 = -HB 350) (~HB 240) Thieso, | HRo45-85) | fnerme
2BTH4000803500 4XR2.0 | 0.9 35 | 800 3.86 4708 85 7 1245 282 2553 3687 3779 395 FREE o A o o ©
2BTH4000904000 4XR2.0 | 09 40 800 3.86 4.865 90 7 1245 253 | 2553 4231 4356 4504 FREE
2BTH 400090 5000 4 X R2.0 0.9 50 | 800 386 518 100 7 1245 21 2553 5230 5384 5612 FREE {Unit: mm)
2BTH4000906000 4XR2.0 09 60 800 386 5494 110 7 1245 1.8 | 253 6246 6414 FREE FREE e, Length of Ot Overl Length Shenk Dia
2BTH 400 1404500 | 4 X R2.0 14 45 800 386 5669 95 7 11086 237 15679 3306 4766 4893 FREE P;i%]% o Uz y ks 2% Hy 433 b o
2BTH 4001408000 4XR2.0 1.4 80 800 3.86 7.379 130 7 1086 1.43 1579 3306 FREE | FREE FREE .. " 1 0
2BTH4002902500 4XR2.0 | 29 25 800 3.86 5582 75 7 1938 399 1091 1327|173 2573 2774

3BH 100 150 S6 1.0 X RO.5 15 50 6

3BH 150 300 S6 1.5 X R0.75 3 50 6

3BH 200 300 S6 2.0 X R1.0 3 50 6

3BH 300 500 S6 3.0 XR1.5 5 50 6

3BH 400 600 S6 4.0 X R2.0 6 70 6

3BH 600 900 S6 6.0 X R3.0 9 80 6

37 / STAR TOOL CO., LTD. For Super Hardened Steels 38



-
<
w
=

=
X
-
2
=R
D
=
5]
S
L
]
D
[

o4t ALY R B|E-ETHER

2N c LZF Necked Corner Radius for Super Hardened Steels
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Inclinded Angle®

i Features

¢ Extended neck style for long reach applications
e Greater rigidity and reduced chattering through optimized

geometry

¢ Cutting geometry specifically engineered for super hardened

steels
e Only for Dry cutting

2NC

2F Necked Corner Radius for Super Hardened Steels

ctual Effective Lengtl

124 Y REE-Z0ZEE Y
(Unit: mm)
iuéting Di;- Lincgﬂ; ?;ﬂgthh Neg;?ia /Zap?r Svefa: Sfﬁn:k'gia- Affﬁ?LETSQ'!?EE”S%?ESQS? ’
P;j)gc?tj N§o gg"i”ﬁhﬂ O,é},é‘i 0%52 =S ;’;ﬁ,j %“g S=5 HzHE utziol oE 2= Zo|
(dXCR) & 2 d2 0° L D 30" 1° 1°30" 2 3

2NCH 040 R005 200 0.4 XR0.05 030 200 037 15 45 4 212 219 2.27 2.35 2.54
2NCH 040 R005 300 0.4 XR0.05 030 300 037 15 45 4 3.15 3.26 3.38 3.50 3.78
2NCH 040 R005 400 0.4 XR0O.05 0.30 4.00 0.37 15 45 4 419 4.33 4.48 4.65 5.08
2NCH 040 R010 100 0.4 X RO.1 030 1.00 0.37 15 45 4 1.08 1.12 1.15 1.19 1.28
2NCH 040 R010 200 0.4 X RO.1 0.30 200 037 15 45 4 212 219 2.26 2.34 2.53
2NCH 040 R010 300 0.4 X RO.1 030 300 0.37 15 45 4 3.15 3.26 3.37 3.49 3.77

2NCH 040 R010 400 0.4 X RO.1 0.30 4.00 037 15 45 4 418 4.33 4.48 464 5.01

2NCH 050 R002 100 0.5 X R0.02 040 1.00 047 15 45 4 1.09 1.12 1.16 1.21 1.30
2NCH 050 R002 200 0.5XR0.02 040 200 047 15 45 4 212 219 2.27 2.36 2.55

2NCH 050 R002 300 0.5 X R0.02 040 300 047 15 45 4 3.15 3.26 3.38 3.51 3.79
2NCH 050 R002 400 0.5 X R0.02 0.40 400 047 15 45 4 419 4.33 4.49 4.66 5.038
2NCH 050 R002 500 0.5 X R0.02 040 500 047 15 45 4 5.22 5.40 5.60 5.81 6.28
2NCH 050 R005 100 0.5XR0.05 040 100 047 15 45 4 1.08 1.12 1.16 1.20 1.30
2NCH 050 R005 200 0.5XR0.05 040 200 047 15 45 4 212 2319 2.27 2.35 2.54
2NCH 050 R005 300 0.5 X R0.05 0.40 3.00 047 15 45 4 3.15 3.26 3.38 3.50 3.78
2NCH 050 R005 400 0.5 X R0.05 040 400 047 15 45 4 419 4.33 4.48 4.65 5.03
2NCH 050 R005 500 0.5 XR0.05 040 500 @ 047 15 45 4 5.22 5.40 5.59 580 | 6.27

2NCH 050 R010 100 0.5 X RO.1 040 100 047 15 45 4 1.08 1.12 1.15 1.19 1.28
2NCH 050 R010 200 0.5 X RO.1 040 | 200 | 047 15 45 4 212 2.19 2.26 2.34 2.53
2NCH 050 R010 300 0.5 X RO.1 040 = 3.00 047 15 45 4 S5 3.26 3.37 349 | 377
2NCH 050 R010 400 0.5 X RO.1 040 | 400 047 15 45 4 418 433 4.48 464 5.01

2NCH 050 R010 500 0.5 X RO.1 040 500 047 15 45 4 5.22 5.40 5.59 5.79 6.26
2NCH 060 R002 200 0.6 XR0.02 050 200 @ 057 15 45 4 212 2.19 2.27 2.36 2.55
2NCH 060 R002 400 0.6 X R0O.02 0,50 4.00 057 15 45 4 419 433 4.49 4.66 5.03
2NCH 060 R002 600 0.6 XR0.02 050 600 057 15 45 4 6.25 6.47 6.70 6.96 7.52
2NCH 060 R005 200 0.6 XR0O.05 0.50 200 057 15 45 4 212 2.19 2.27 2.35 2.54
2NCH 060 R005 400 0.6 XR0.05 050 400 057 15 45 4 4.19 433 4.48 4.65 5.03
2NCH 060 R005 600 0.6 XR0.05 0.50 6.00 0.57 15 45 4 6.25 6.47 6.70 6.95 7.51

2NCH 060 R010 200 0.6 X RO.1 050 200 057 15 45 4 212 219 2.26 2.34 2.53
2NCH 060 R010 400 0.6 X RO.1 050 = 400 057 15 45 4 4.18 433 4.48 464 501

2NCH 060 R010 600 0.6 X RO.1 050 6.00 057 15 45 4 6.25 6.47 6.70 6.94 7.50
2NCH 070 R005 400 0.7XR0.05 055 400 0.66 15 45 4 4.21 435 4.51 4.67 5.05
2NCH 070 R005 600 0.7 XR0.05 0.55 6.00 0.66 15 45 4 6.27 6.49 6.72 6.97 7.53
2NCH 070 R010 400 0.7 X RO.1 055 400 0.66 15 45 4 4.20 4.35 450 4.67 5.04
2NCH 070 R010 600 0.7 X RO.1 055 600 066 15 45 4 6.27 6.49 6.72 6.96 7.52
2NCH 080 R002 200 0.8 XR0.02 065 200 0.77 15 45 4 212 219 2.27 2.36 2.55
2NCH 080 R002 400 0.8 XR0.02 065 400 077 15 45 4 419 4.33 4.49 4.66 5.038
2NCH 080 R002 600 0.8 XR0.02 0.65 6.00 0.77 15 45 4 6.25 6.47 6.70 6.96 7.52
2NCH 080 R002 800 0.8 XR0.02 0.65 800 0.77 15 45 4 8.32 8.61 8.92 9.26 10.00
2NCH 080 R005 200 0.8 XR0.05 065 200 0.77 15 45 4 212 219 2.27 2.35 2.54
2NCH 080 R005 400 0.8 XR0.05 0.65 400 0.77 15 45 4 419 4.33 4.48 4.65 5.03
2NCH 080 R005 600 0.8 XR0.05 065 600 077 15 45 4 6.25 6.47 6.70 6.95 7.51

2NCH 080 R005 800 0.8 XR0.05 065 800 077 15 45 4 8.32 8.61 8.92 9.25 10.00
2NCH 080 R010 200 0.8 X RO.1 065 200 0.77 15 45 4 212 219 2.26 2.34 2.53

S
24 a0z 22 k30| Yt |
2210|472 wio] 20| o] HEfY WAo| XS

sMG W s-HO B <68 - ZAhdo] 340t At 2T AE A7) 7430 2|23t
@ @ Carbide Coated HRC S-S
Side RUTYING Tolerance :
E P209 Cutting Dia. Radius
XS o

Recommended workpiece Material : ©: 22 (First choice), O: B:E (Alternative choice), A: AI3H (Limited choice)

Auogg;ggr/??jétw Stiﬂ?;féfel (?s,%t -‘2:28) Prelgf(jned H(a}_:ginjggtse)el Supers'?:er?ened _ Nickel& Copper Alloy | Aluminum Alloy| Resin & Plastics | Graphite
e ey 2HpiEx (R LN aaea | GO R Stz geiistid 4xlsEeA S0l

(-HB 350] (-HB 240) CHRos | HRC45-89) | ip 55 6p)
O A O O ©
(Unit: mm)
Cutting Dia. Length | Length | Neck Dia| Taper Overall  Shank Dia. Ac()tga;]g:f::éiv;;Engfﬁ\ll\gt:f;ggieng
[dXCR) Il 2 d2 0° L D 30' 10 1030 20 3°
2NCH 020 R002 050 0.2 XR0.02 0.15 0.50 0.18 15 45 4 0.55 0.57 0.59 0.61 0.66
2NCH 020 R002 100 0.2 X R0.02 0.15 1.00 0.18 15 45 4 1.07 1.10 1.14 1.18 1.28
2NCH 020 R002 200 0.2 XR0.02 015 200 0.18 15 45 4 2.10 217 2.25 2.33 2.52
2NCH 020 R005 050 0.2 XR0.05 0.15 0.50 0.18 15 45 4 0.55 0.57 0.59 0.61 0.65
2NCH 020 R005 100 0.2 XR0.05 0.15 1.00 0.18 15 45 4 1.07 1.10 1.14 1.18 1.27
2NCH 020 R005 150 0.2 X R0.05 0.15 150  0.18 15 45 4 1.58 1.64 1.69 1.76 1.89
2NCH 020 R005 200 0.2 XR0.05 0.15 2,00 0.18 15 45 4 2.10 217 2.25 2.33 2.52
2NCH 030 R002 100 0.3 X R0.02  0.25 1.00 0.28 15 45 4 1.07 1.10 1.14 1.18 1.28
2NCH 030 R002 200 0.3 XR0.02 025 200 0.28 15 45 4 2.10 217 2.25 2.33 2.52
2NCH 030 R002 300 0.3 XR0.02 0.25 3.00 0.28 15 45 4 3.13 3.24 3.36 3.48 3.77
2NCH 030 R005 100 0.3 XR0.05 0.25 1.00 0.28 15 45 4 1.07 1.10 1.14 1.18 1.27
2NCH 030 R005 150 0.3 X R0.05 0.25 1.50  0.28 15 45 4 1.58 1.64 1.69 1.76 1.89
2NCH 030 R005 200 0.3 XR0.05 0.25 2,00 0.28 15 45 4 2.10 217 2.25 2.33 2.52
2NCH 030 R005 250 0.3 XR0.05 025 250 0.28 18 45 4 2.62 2.71 2.80 291 3.14
2NCH 030 R005 300 0.3 XR0.05 025 3.00 0.28 15 45 4 3.13 3.24 3.36 3.48 3.76
2NCH 040 R002 100 0.4 X R0O.02 0.30 1.00 0.37 15 45 4 1.09 1.12 1.16 1.21 1.30
2NCH 040 R002 200 0.4 X R0.02 030 200 037 15 45 4 212 2.19 2.27 2.36 2.55
2NCH 040 R002 300 0.4 X R0.02 030 3.00 037 15 45 4 3.15 3.26 3.38 3.51 3.79
2NCH 040 R002 400 0.4 X RO.02 = 030 400 037 15 45 4 4.19 433 4.49 4.66 5.03
2NCH 040 R005 100 0.4 X R0.05 0.30 1.00 037 15 45 4 1.08 1.12 1.16 1.20 1.30
39 /STAR TOOL CO., LTD.
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2N c LZF Necked Corner Radius for Super Hardened Steels 2N c LQF Necked Corner Radius for Super Hardened Steels
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(Unit: mm) (Unit: mm)

Actual Effective Length depending Actual Effective Length depending

Nooman | Gon o "R e | legn BAE Sonat | Gl1 ot 'RF we ewn B35 quE WU 9ae
e EEVE I I A T - S TRl e 52 20 e gZIR wE gam | R @y A8 PO E e 20
(dXCR) Al 2 d2 0° L D 30" 1° 1°30" 20 3° (dXCR) Al 7 d2 0° L D 30" 1° 1°30" 20 3°

2NCH 080 R010 400 0.8 X RO.1 065 400 | 077 15 45 4 4.18 4.33 4.48 4.64 5.01 2NCH 100 R030 1200 1.0 X R0.3 0.80  12.00 0.95 15 45 4 1249 1291 13.37 1386 | 14.96
2NCH 080 R010 600 0.8 X RO.1 065 600 077 15 45 4 6.25 6.47 6.70 6.94 7.50 2NCH 100 R030 1600 1.0 X R0.3 0.80 16.00 0.95 15 50 4 1662 1719 1780 1846  19.93
2NCH 080 R010 800 0.8 X RO.1 065 800 | 077 15 45 4 8.32 8.61 8.91 9.24 9.99 2NCH 100 R030 2000 1.0 X R0.3 0.80  20.00 0.95 15 50 4 20.75 | 21.47 | 2223 @ 2305 24.90
2NCH 080 R020 200 0.8 X RO.2 0.65 2.00 0.77 15 45 4 2.1 2.18 2.25 2.33 2.50 2NCH 120 R010 400 1.2 X RO.1 1.00 400 1.14 15 45 4 4.24 4.39 4.54 4.71 5.08
2NCH 080 R020 400 0.8 X RO.2 065 400 | 077 15 45 4 4.18 4.32 4.47 4.63 4.99 2NCH 120 R010 600 1.2 X RO.1 1.00 600 114 15 45 4 6.31 6.53 6.76 7.01 7.57
2NCH 080 R020 600 0.8 X RO.2 0.65 6.00 0.77 15 45 4 6.25 6.46 6.69 6.93 7.47 2NCH 120 R010 1000 1.2 X RO.1 1.00  10.00 1.14 15 45 4 10.44 1080 1119 1161 12.54
2NCH 080 R020 800 0.8 X RO.2 065 800 | 077 15 45 4 8.32 8.60 8.90 9.23 9.96 2NCH 120 R020 400 1.2 X RO.2 1.00 4.00 1.14 15 45 4 424 4.38 4.53 4.69 5.06
2NCH 090 R010 400 0.9 X RO.1 0.70  4.00 085 15 45 4 4.22 4.37 4.52 4.69 5.06 2NCH 120 R020 600 1.2 X R0.2 1.00 6.00 1.14 15 45 4 6.31 6.52 6.75 6.99 7.54
2NCH 090 R010 800 0.9 X RO.1 070 800 | 085 15 45 4 8.36 8.65 8.95 9.29 10.03 2NCH 120 R020 1000 1.2 X RO.2 1.00  10.00 @ 1.14 15 45 4 1044 1080 1118 | 1159 1252
2NCH 100 R002 200 1.0 XR0.02 0.80 2.00 0.95 15 45 4 2.16 2.23 2.31 2.40 2.59 2NCH 120 R020 1200 1.2 X R0.2 1.00  12.00  1.14 15 45 4 12.51 1294  13.40 1389 @ 15.00
2NCH 100 R002 400 1.0 X R0.02 080 400 095 15 45 4 4.23 4.37 4.53 4.70 5.08 2NCH 120 R020 1600 1.2 X RO.2 1.00 16.00 1.14 15 50 4 16.64 1722 1783 1849  19.97
2NCH 100 R002 600 1.0 XR0.02 080 600 0.95 15 45 4 6.29 6.51 6.75 7.00 7.56 2NCH 120 R020 2000 1.2 X R0.2 1.00  20.00 1.14 15 50 4 20.77 | 2150 @ 2227 2309 24.95
2NCH 100 R002 800 1.0 XR0.02 080 800 095 15 45 4 8.36 8.65 8.96 9.30 10.05 2NCH 120 R030 400 1.2 X R0.3 1.00 4.00 1.14 15 45 4 424 4.37 4.52 4.68 5.03
2NCH 100 R002 1000 1.0 XR0.02 080 10.00 0.95 15 45 4 1043 1079 = 1118 = 1160 1254 2NCH 120 R030 600 1.2 X RO.3 1.00  6.00 1.14 15 45 4 6.30 6.51 6.74 6.98 7.52
2NCH 100 R005 200 1.0 XR0O.05 080 200 095 15 45 4 2.16 2.23 2.31 2.39 2.59 2NCH 120 R030 1000 1.2 X R0.3 1.00  10.00 1.14 15 45 4 1044 1079 1117 | 1188 1249
2NCH 100 R005 400 1.0 XR0.06 080 400 095 15 45 4 4.22 4.37 4.53 4.69 5.07 2NCH 120 R030 1200 1.2 X RO.3 1.00 1200 1.14 15 45 4 12.51 1294 1340 1389  15.00
2NCH 100 R005 600 1.0 X R0.05 080 600 095 15 45 4 6.29 6.51 6.74 6.99 7.56 2NCH 120 R030 1600 1.2 X R0O.3 1.00  16.00 @ 1.14 15 50 4 16.64  17.22 17.83 1849 | 19.97
2NCH 100 R005 800 1.0 XR0.06 080 800 0.9 15 45 4 8.36 8.65 8.96 9.29 10.04 2NCH 120 R030 2000 1.2 X RO.3 1.00  20.00 1.14 15 50 4 20.77 | 2150 = 2227 2309 24.95
2NCH 100 R005 1000 1.0 X R0.05 = 0.80 10.00 0.95 15 45 4 10.43 10.79 11.18 1159 = 1253 2NCH 150 R005 300 1.5 XR0.05 150  3.00 1.44 15 45 4 3.21 3.32 3.44 3.57 3.85
2NCH 100 R005 1200 1.0 XR0.06 080 1200 0.95 15 45 4 12.49 = 1293 1339 | 1389 15.02 2NCH 150 R005 400 1.5 XR0.05 150 400 144 15 45 4 4.24 4.39 4.55 472 5.09
2NCH 100 R005 1600 1.0 XR0O.05 080 16.00 0.95 15 50 4 16.63 17.21 17.83 18.49  19.99 2NCH 150 R005 600 1.5 X R0.05 150 6.00 1.44 15 45 4 6.31 6.53 6.76 7.02 7.58
2NCH 100 R005 2000 1.0 X R0.05 080 20.00 0.95 15 50 4 20.76 = 2148 2226 2309 24.96 2NCH 150 R005 800 1.6 X' R0.05 150 800 1.44 15 45 4 8.38 8.67 8.98 9.32 10.07
2NCH 100 R010 200 1.0 X RO.1 0.80  2.00 0.95 15 45 4 2.16 2.23 2.30 2.39 2.57 2NCH 150 R005 1000 1.5 X R0.05 150 10.00 1.44 15 45 4 10.45 10.81 11.20  11.61 12.55
2NCH 100 R010 400 1.0 X RO.1 080 400 095 15 45 4 422 4.37 4.52 4.69 5.06 2NCH 150 R005 1200 1.5 XR0.05 150 12,00 1.44 15 45 4 12.51 12.95 13.41 13.91 15.04
2NCH 100 R010 600 1.0 X RO.1 0.80 6.00 095 15 45 4 6.29 6.51 6.74 6.99 7.55 2NCH 150 R005 1600 1.5 X R0.05 150 16.00 1.44 15 50 4 16.65 17.23 17.85 18.51 20.01
2NCH 100 R010 800 1.0 X RO.1 080 800 0.95 15 45 4 8.36 8.65 8.95 9.29 10.03 2NCH 150 R005 2000 1.5 X' R0.05 150 2000 1.44 15 50 4 20.78 = 2150 2228 23.11 free

2NCH 100 R010 1000 1.0 X RO.1 0.80 | 10.00 0.95 15 45 4 10.42 10.78 11.17 1169 12,52 2NCH 150 R010 300 1.5 X RO.1 1.50  3.00 1.44 15 45 4 3.21 3.32 3.43 3.56 3.84
2NCH 100 R010 1200 1.0 X RO.1 0.80 12.00 0.95 15 45 4 1249 1292 | 1339 @ 1389 @ 15.00 2NCH 150 R010 400 1.5 X RO.1 150 400 1.44 15 45 4 4.24 4.39 4.54 4.7 5.08
2NCH 100 R010 1600 1.0 X RO.1 0.80 16.00 = 0.95 15 50 4 16.63 17.20 17.82 18.48  19.98 2NCH 150 R010 600 1.5 X RO.1 1.50 = 6.00 1.44 15 45 4 6.31 6.53 6.76 7.01 7.57
2NCH 100 R010 2000 1.0 X RO.1 0.80 20.00 0.95 15 50 4 20.76 |« 2148 2225 2308 24.95 2NCH 150 R010 800 1.5 X RO.1 150 8.00 1.44 15 45 4 8.38 8.67 897 9.31 10.06
2NCH 100 R020 200 1.0 X RO.2 080 200 | 095 15 45 4 215 2.22 2.29 2.37 2.55 2NCH 150 R010 1000 1.5 X RO.1 1.50  10.00 @ 1.44 15 45 4 10.44  10.80 1119 11.61 12.54
2NCH 100 R020 400 1.0 X R0.2 080 400 095 15 45 4 4.22 4.36 4.51 4.67 5.03 2NCH 150 R010 1200 1.5 X RO.1 1.50 12,00 1.44 15 45 4 12.51 1294 13.41 13.91 15.03
2NCH 100 R020 600 1.0 X RO.2 080 600 | 095 15 45 4 6.29 6.50 6.73 6.97 7.52 2NCH 150 R010 1600 1.5 X RO.1 1.50  16.00 @ 1.44 15 50 4 1665 1722 1784 1851 = 20.00
2NCH 100 R020 800 1.0 X RO.2 080 800 095 15 45 4 8.35 8.64 8.94 9.27 10.01 2NCH 150 R010 2000 1.5 X RO.1 1.50  20.00 1.44 15 50 4 20.78 = 2150 @ 2227 @ 23.11 free

2NCH 100 R020 80086 = 1.0 X RO.2 080 800 | 095 15 50 6 8.35 8.64 8.94 9.27 10.01 2NCH 150 R020 300 1.5 X R0.2 150 300 144 15 45 4 3.20 3.31 3.42 3.54 3.81

2NCH 100 R020 1000 1.0 X RO.2 0.80  10.00 0.95 15 45 4 10.42 1078 1116 1157  12.49 2NCH 150 R020 400 1.5 X R0.2 150 400 144 15 45 4 4.24 4.38 4.53 4.69 5.06
2NCH 100 R020 1200 1.0 X RO.2 080 12.00 = 0.95 15 45 4 1249 1292 1338 1387  14.98 2NCH 150 R020 600 1.5 X R0.2 1.50  6.00 144 15 45 4 6.31 6.52 6.75 6.99 7.54
2NCH 100 R020 1600 1.0 X RO.2 080 16.00 0.95 15 50 4 1662 1720 17.81 1847 = 19.95 2NCH 150 R020 800 1.5 X R0.2 1.50 800 144 15 45 4 8.37 8.66 8.96 9.29 10.08
2NCH 100 R020 2000 1.0 X RO.2 0.80  20.00 = 0.95 15 50 4 20.76 | 2147 2224 2307 @ 24.93 2NCH 150 R020 1000 1.5 X R0.2 1.50  10.00 @ 1.44 15 45 4 10.44 1080 1118 1159 = 1252
2NCH 100 R030 200 1.0 X R0O.3 080 200 095 15 45 4 215 2.21 2.28 2.36 2.52 2NCH 150 R020 1000 86 1.5 X R0.2 1.50  10.00 @ 1.44 15 50 6 1044 1080 11.18 = 1159 1252
2NCH 100 R030 400 1.0 X RO.3 0.80 = 4.00 0.95 15 45 4 4.22 4.35 4.50 4.66 5.01 2NCH 150 R020 1200 1.5 X R0.2 1.50 | 12.00 1.44 15 45 4 12.51 1294 1340 1389 @ 15.00
2NCH 100 R030 600 1.0 X R0O.3 080 600 095 15 45 4 6.28 6.49 6.72 6.96 7.50 2NCH 150 R020 1600 1.5 X R0.2 1.50 16.00 1.44 15 50 4 16.64 1722 1783 1849 19.98
2NCH 100 R030 800 1.0 X R0.3 080 800 | 095 15 45 4 8.35 8.63 8.93 9.26 9.98 2NCH 150 R020 2000 1.5 X R0.2 1.50  20.00 @ 1.44 15 50 4 20.78 = 2149 2226 @ 23.09 free

2NCH 100 R030 1000 1.0 X R0.3 0.80 10.00 = 0.95 15 45 4 1042 1077 = 1115 1156 1247 2NCH 150 R030 300 1.5 X R0.3 1.50 300 144 15 45 4 3.20 3.30 3.41 3.53 3.79
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[dXCR) Al 2 a2 0° L D 30" 1° 1°30" 20 3° (dXCR) Al 2 a2 0° L D 30" 1° 1°30" 20 3°
2NCH 150 R030 400 1.5 X R0.3 150 400 1.44 15 45 4 4.24 4.37 4.52 4.68 5.03 2NCH 200 R050 600 2.0 X RO.5 170 6.00 @ 1.92 15 45 4 6.33 6.54 6.76 6.99 7.52
2NCH 150 R030 600 1.5 X RO.3 150 6.00 144 15 45 4 6.30 6.51 6.74 6.98 7.52 2NCH 200 R050 800 2.0 X RO.5 170 800  1.92 15 45 4 8.40 8.68 8.97 €2 10.00
2NCH 150 R030 800 1.5 X RO.3 1.50 800 144 15 45 4 8.37 8.65 8.95 9.28 10.01 2NCH 200 R050 1000 2.0 X RO.5 1.70  10.00 1.92 15 45 4 10.47 1082 1119 = 1159 1249
2NCH 150 R030 1000 1.5 X R0.3 1.50 10.00 1.44 15 45 4 1044 1079 = 1117 = 1158  12.49 2NCH 200 R050 1200 2.0 X RO.5 170 1200 1.92 15 45 4 1254 | 1296 = 13.41 13.89 = 14.98
2NCH 150 R030 1200 1.5 X RO.3 1.50 12,00 1.44 15 45 4 1250 = 1293 = 1339 @ 1383 1498 2NCH 200 R050 1200 86 2.0 X RO.5 1.70 1200 1.92 15 55 6 12.54 1296 @ 13.41 13.89 = 14.98
2NCH 150 R030 1600 1.5 X RO.3 1.50 16.00 1.44 15 50 4 16.64  17.21 1782 = 1848 @ 19.95 2NCH 200 R050 1600 2.0 X RO.5 170 16.00 1.92 15 50 4 16.67 17.23 | 17.84 = 1849 free
2NCH 150 R030 2000 1.5 X RO.3 1.50  20.00 1.44 15 50 4 20.77 2149 | 2225  23.08 free 2NCH 200 R050 2000 2.0 X RO.5 1.70 | 20.00 @ 1.92 15 50 4 20.81 21.51 2227 23.09 free
2NCH 150 R050 300 1.5 X RO.5 1.50 300 144 15 45 4 3.19 3.29 3.39 3.50 3.74 2NCH 250 R010 1000 2.5 X R0O.1 2.00 10.00 2.39 15 45 4 10.54 = 1090 1129 = 11.71 12.66
2NCH 150 R050 400 1.5 X RO.5 1.50 400 144 15 45 4 4.23 4.36 4.50 4.65 4.99 2NCH 250 R010 2000 2.5 X RO.1 200 20.00 239 15 50 4 20.88 = 21.60 = 2238 free free
2NCH 150 R050 600 1.5 X RO.5 1.50 6.00 1.44 18 45 4 6.30 6.50 6.71 6.95 7.47 2NCH 250 R010 3000 2.5 X RO.1 200 30.00 239 15 70 4 31.21 32.30 free free free
2NCH 150 R050 800 1.5 X RO.5 1.50 800 144 15 45 4 8.36 8.64 8.93 9.25 9.96 2NCH 250 R020 1000 2.5 X R0.2 200 10.00 239 15 45 4 1054 1090 1128 @ 1170 @ 12.63
2NCH 150 R050 1000 1.5 X R0O.5 1.50 10.00 1.44 18 45 4 1043 = 1078 1115 1155 @ 12,44 2NCH 250 R020 2000 2.5 X R0.2 200 20.00 239 15 50 4 20.87 = 2159 = 2237 free free
2NCH 150 R050 1200 1.5 X RO.5 1.50 1200 1.44 15 45 4 1250 = 12.92 1336 | 1385 1493 2NCH 250 R020 3000 2.5 X R0.2 200  30.00 239 15 70 4 31.21 32.29 free free free
2NCH 150 R050 1600 1.5 X R0O.5 1.50 16.00 1.44 15 50 4 16.63 = 1719 = 1780 @ 1845 @ 19.90 2NCH 250 R030 1000 2.5 X RO.3 200 10.00 239 15 45 4 1053 1089 1127 1168 1261
2NCH 150 R050 2000 1.5 X RO.5 1.50 20.00 1.44 15 50 4 20.77 2147 | 2223 @ 23.05 free 2NCH 250 R030 2000 2.5 X RO.3 200 20.00 239 15 50 4 2087 | 2159 = 2236 free free
2NCH 200 R005 400 20X R0.05 170 400 192 115 45 4 4.28 4.43 4.59 4.76 5.14 2NCH 250 R030 3000 2.5 X RO.3 200 30.00 239 15 70 4 31.21 32.28 free free free
2NCH 200 R005 600 2.0 X R0.05 170 6.00 1.92 15 45 4 6.35 6.57 6.80 7.06 7.63 2NCH 250 R050 1000 2.5 X RO.5 200 10.00 239 15 45 4 10.53 10.88 11.25 11.65 12.56
2NCH 200 R005 800 20XR0.06 170 800 192 15 45 4 8.42 8.71 9.02 9.36 10.11 2NCH 250 R050 2000 2.5 X RO.5 200 20.00 239 15 50 4 20.86 @ 21,57 @ 2233 free free
2NCH 200 R005 1000 2,0 XR0.05 170 10.00 1.92 15 45 4 10.48 10.85 11.24 11.66 12.60 2NCH 250 R050 3000 2.5 X RO.5 2.00 30.00 239 15 70 4 31.20 | 3227 free free free
2NCH 200 R005 1200 2.0 X R0.05 170 1200 1.92 15 45 4 12.55 12.99 13.45 13.96 15.09 2NCH 300 R005 400 3.0 X R0.05 250 4.00 2.86 115 50 6 4.40 4.55 4.71 4.89 5.28
2NCH 200 R005 1600 2.0 X R0.05 1.70 16.00 1.92 15 50 4 16.69 17.27 17.89 18.56 free 2NCH 300 R005 600 3.0 X R0O.05 250 6.00 2.86 15 50 6 6.47 6.69 6.93 7.19 7.77
2NCH 200 R005 2000 2.0 X R0.05 170 20.00 1.92 15 50 4 20.82 2154 2232 23.16 free 2NCH 300 R005 800 3.0 X R0.05 250 800 286 15 50 6 8.53 8.83 €Ll 9.49 10.25
2NCH 200 R010 400 2.0 X RO.1 1.70 4.00 1.92 15 45 4 4.28 4.43 458 4.75 513 2NCH 300 R005 1000 3.0 X R0O.05 250  10.00 286 15 50 6 10.60 10.97 11.36 11.79 12.74
2NCH 200 R010 600 2.0 X RO.1 1.70 600 192 15 45 4 6.35 6.57 6.80 7.05 7.62 2NCH 300 R005 1200 3.0 X R0.05 250 12,00 286 15 50 6 1267 | 13.11 13568 14.09 = 15.23
2NCH 200 R010 800 2.0 X RO.1 1.70 8.00 1.92 15 45 4 8.42 8.71 9.02 9.35 10.10 2NCH 300 R005 1600 3.0 X R0.05 250  16.00 286 15 60 6 16.80 17.39 18.01 18.69 = 20.20
2NCH 200 R010 1000 2.0 X RO.1 1.70  10.00 1.92 15 45 4 1048 1084 11283 = 1165 12.59 2NCH 300 R005 2000 3.0 X R0O.05 2,50 20.00 2.86 15 60 6 2094 | 2166 = 2245 2329 25.17
2NCH 200 R010 1200 2.0 X RO.1 1.70 12,00 1.92 15 45 4 12.55 12.98 13.45 13.95 15.07 2NCH 300 R010 400 3.0 X RO.1 2.50 4.00 2.86 15 50 6 4.40 4.55 4.71 4.88 5.27
2NCH 200 R010 1600 2.0 X RO.1 1.70  16.00 1.92 15 50 4 16.68 17.26 = 17.88 = 1855 free 2NCH 300 R010 600 3.0 X RO.1 250 600 286 15 50 6 6.46 6.69 6.92 7.18 7.75
2NCH 200 R010 2000 2.0 X RO.1 1.70 | 20.00 1.92 15 50 4 20.82 2154 | 2232  23.15 free 2NCH 300 R010 800 3.0 X RO.1 250 800 286 15 50 6 8.53 8.82 9.14 9.48 10.24
2NCH 200 R020 400 2.0 X RO.2 170 400 192 15 45 4 4.28 4.42 4.57 474 5.10 2NCH 300 R010 1000 3.0 X RO.1 250 10.00 2.86 15 50 6 10.60 1096 11.36 @ 11.78 1273
2NCH 200 R020 600 2.0 X RO.2 170 6.00 1.92 15 45 4 6.34 6.56 6.79 7.04 7.59 2NCH 300 R010 1200 3.0 X RO.1 250 1200 286 15 50 6 12.67 13.10 = 1357 | 1408 15.21
2NCH 200 R020 800 2.0 X RO.2 170 800 @ 1.92 15 45 4 8.41 8.70 9.01 9.34 10.08 2NCH 300 R010 1600 3.0 X RO.1 250 16.00 2.86 15 60 6 16.80 = 17.38 @ 18.01 18.68  20.19
2NCH 200 R020 1000 2.0 X RO.2 1.70 | 10.00 1.92 15 45 4 10.48 = 1084 1122 1164 @ 12,56 2NCH 300 R010 2000 3.0 X RO.1 250  20.00 286 15 60 6 2093 = 2166 @ 2244 2328 25.16
2NCH 200 R020 1200 2.0 X RO.2 1.70 12.00 1.92 15 45 4 1255 = 1298 = 1344 @ 1393 15.05 2NCH 300 R010 2500 3.0 X RO.1 250 2500 2.86 15 60 6 26.10  27.01 2798  29.03 free
2NCH 200 R020 1600 2.0 X RO.2 1.70  16.00 1.92 15 50 4 1668 = 1726 = 17.87 = 1853 free 2NCH 300 R010 3000 3.0 X RO.1 250  30.00 286 15 70 6 31.27 = 3236 | 3352 3478 free
2NCH 200 R020 2000 2.0 X RO.2 1.70 20.00 1.92 15 50 4 20.82 2153 2231 23.13 free 2NCH 300 R010 3500 3.0 X RO.1 250 3500 286 15 70 6 36.44 | 37.71 39.06 @ 40.53 free
2NCH 200 R030 400 2.0 X RO.3 1.70 400 192 15 45 4 4.27 4.41 4.56 4.72 5.08 2NCH 300 R020 400 3.0 X RO.2 250 400 286 15 50 6 4.39 4.54 4.70 4.86 5.24
2NCH 200 R030 600 2.0 X RO.3 1.70 6.00 1.92 15 45 4 6.34 6.55 6.78 7.02 7.57 2NCH 300 R020 600 3.0 X RO.2 250 600 286 15 50 6 6.46 6.68 6.91 7.16 7.73
2NCH 200 R030 800 2.0 X RO.3 1.70 800  1.92 15 45 4 8.41 8.69 8.99 9.32 10.05 2NCH 300 R020 800 3.0 X RO.2 250 800 286 15 50 6 8.53 8.82 9.13 9.46 10.22
2NCH 200 R030 1000 2.0 X RO.3 1.70  10.00 1.92 15 45 4 1048 1083 @ 11.21 11.62 = 12,54 2NCH 300 R020 1000 3.0 X RO.2 250 10.00 2.86 15 50 6 1059 = 1096 1135 @ 1176 1270
2NCH 200 R030 1200 2.0 X RO.3 1.70 1200 1.92 15 45 4 1254 | 1297 1343 | 1392 15.03 2NCH 300 R020 1200 3.0 X RO.2 250 1200 286 15 50 6 1266 = 13.10 1356 = 1406 15.19
2NCH 200 R030 1600 2.0 X RO.3 1.70  16.00 1.92 15 50 4 1668 1725 @ 17.86 @ 1852 free 2NCH 300 R020 1600 3.0 X RO.2 250 16.00 2.86 15 60 6 16.80 17.38 1800 @ 1866 20.16
2NCH 200 R030 2000 2.0 X RO.3 1.70 | 20.00 1.92 15 50 4 20.81 2163 | 2229 @ 2312 free 2NCH 300 R020 2000 3.0 X RO.2 250 20.00 286 15 60 6 2093 @ 2165 @ 2243 2326 25.13
2NCH 200 R050 400 2.0 X RO.5 170 400 1.92 18 45 4 4.27 4.40 454 4.69 5.03 2NCH 300 R020 2500 3.0 X RO.2 250 25,00 286 15 60 6 2610 27.00 2797 29.01 free
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2NCH 300 R020 3000 3.0 X RO.2 250 30.00 286 15 70 6 31.27 3235 3351 34.76 free 2NCH 400 R020 3000 4.0 X RO.2 350 30.00 3.80 15 70 6 31.38 3247 @ 3364 free free
2NCH 300 R020 3500 3.0 X RO.2 250 35.00 286 15 70 6 36.44 3770 @ 39.05 @ 40.51 free 2NCH 400 R020 4000 4.0 X RO.2 350 40.00 3.80 15 80 6 4172 | 4317 free free free
2NCH 300 R030 400 3.0 X RO.3 250 400 286 15 50 6 4.39 453 4.69 4.85 5.22 2NCH 400 R030 800 4.0 X RO.3 3.50 8.00 3.80 15 50 6 8.64 8.93 9.24 9.58 10.33
2NCH 300 R030 600 3.0 X RO.3 250 6.00 286 15 50 6 6.46 6.67 6.90 7.15 7.71 2NCH 400 R030 1000 4.0 X RO.3 350 10.00 3.80 15 50 6 10.71 11.07 1146 1188 12.82
2NCH 300 R030 800 3.0 X RO.3 250 800 286 15 50 6 8.52 8.81 9.12 9.45 10.19 2NCH 400 R030 1200 4.0 X RO.3 350 1200 3.80 15 50 6 12.77 13.21 13.68 = 1418 | 15.30
2NCH 300 R030 1000 3.0 X RO.3 250 10.00 2.86 15 50 6 1059 = 1095 1134 1175 12.68 2NCH 400 R030 1600 4.0 X RO.3 350 16.00 3.80 15 60 6 16.91 17.49 = 1811 18.78 free
2NCH 300 R030 1200 3.0 X RO.3 250 1200 286 15 50 6 1266 = 13.09 @ 1355 @ 1405 15.16 2NCH 400 R030 2000 4.0 X RO.3 350 20.00 3.80 15 60 6 21.04 2177 | 2254 @ 23.38 free
2NCH 300 R030 1600 3.0 X RO.3 250 16.00 2.86 15 60 6 16.79 1737 |« 1799 @ 1865 20.14 2NCH 400 R030 2500 4.0 X R0.3 350 2500 3.80 15 60 6 26.21 2712 | 28.08 free free
2NCH 300 R030 2000 3.0 X RO.3 250  20.00 286 15 60 6 2093 2165 @ 2242 | 2325 25.11 2NCH 400 R030 3000 4.0 X RO.3 3.50  30.00 3.80 15 70 6 31.38 |« 3246 = 33.63 free free
2NCH 300 R030 2500 3.0 X RO.3 250 2500 2.86 15 60 6 26.10 27.00 27.96 @ 29.00 free 2NCH 400 R030 4000 4.0 X RO.3 350 40.00 3.80 15 80 6 4172 | 43.16 free free free
2NCH 300 R030 3000 3.0 X RO.3 250 30.00 286 15 70 6 31.26 = 3234 @ 3350  34.75 free 2NCH 400 R050 800 4.0 X RO.5 3.50 8.00 3.80 15 50 6 8.63 8.92 9.22 9.55 10.28
2NCH 300 R030 3500 3.0 X RO.3 250 3500 2.86 15 70 6 36.43  37.69 @ 39.04 @ 40.50 free 2NCH 400 R050 1000 4.0 X R0O.5 350 10.00 3.80 15 50 6 10,70 =~ 11.06 1144 1185 @ 1277
2NCH 300 R050 400 3.0 X RO.5 250 400 286 15 50 6 4.38 452 4.66 4.82 5.17 2NCH 400 R050 1200 4.0 X RO.5 3.50 1200 3.80 15 50 6 12,77 = 1320 @ 1365 1415 15.26
2NCH 300 R050 600 3.0 X RO.5 250 6.00 286 15 50 6 6.45 6.66 6.88 7.12 7.66 2NCH 400 R050 1600 4.0 X RO.5 350 16.00 3.80 15 60 6 16.90 1747 18,09 1875 free
2NCH 300 R050 800 3.0 X RO.5 2,50 8.00 2.86 15 50 6 8.52 8.80 9.10 9.42 10.14 2NCH 400 R050 2000 4.0 X RO.5 3.50 | 20.00 3.80 15 60 6 2104 2175 | 2252  23.35 free
2NCH 300 R050 1000 3.0 X RO.5 250 1000 286 15 50 6 10568 1094 1131 1172 12.63 2NCH 400 R050 2500 4.0 X RO.5 350 2500 3.80 15 60 6 26.21 2710 2806 @ 29.10 free
2NCH 300 R050 1200 3.0 X RO.5 250 1200 286 15 50 6 1265 1308 @ 1353 @ 1402 1512 2NCH 400 R050 3000 4.0 X R0O.5 3.50 30.00 3.80 15 70 6 31.37 | 3245 @ 33.60 free free
2NCH 300 R050 1600 3.0 X R0O.5 250 16.00 286 15 60 6 1679  17.35 = 1796 @ 1862 @ 20.09 2NCH 400 R050 4000 4.0 X RO.5 3.50  40.00 3.80 15 80 6 41.71 43.15 free free free
2NCH 300 R050 2000 3.0 X RO.5 250 2000 286 15 60 6 20.92 2163 | 22.40 2322 | 25.06 2NCH 400 R100 800 4.0 X R1.0 3.50 8.00 3.80 15 50 6 8.62 8.88 9.17 9.47 10.16
2NCH 300 R050 2500 3.0 X RO.5 250 2500 286 15 60 6 26.09 2698 2794 2897 free 2NCH 400 R100 1000 4.0 X R1.0 350 10.00 3.80 15 50 6 10.68 11.02 11.38 11.77 12.65
2NCH 300 R050 3000 3.0 X RO.5 250 | 30.00 286 15 70 6 3126 3233 | 3348 3472 free 2NCH 400 R100 1200 4.0 X R1.0 350 1200 3.80 15 50 6 12,75 13.16 13.60 14.07 15.13
2NCH 300 R050 3500 3.0 X RO.5 250 3500 286 15 70 6 3643 37.68 @ 39.02 @ 4047 free 2NCH 400 R100 1600 4.0 X R1.0 350 16.00 3.80 15 60 6 16.89 1744 1803 @ 18.67 free
2NCH 300 R100 800 3.0 X R1.0 250 8.00 2.86 15 50 6 8.50 8.76 9.04 9.34 10.02 2NCH 400 R100 2000 4.0 X R1.0 350 20.00 3.80 15 60 6 21.02 2172 22.47 23.27 free
2NCH 300 R100 1000 3.0 X R1.0 250 1000 286 15 50 6 10.57 1090 1126  11.64 @ 12.51 2NCH 400 R100 2500 4.0 X R1.0 350 2500 3.80 15 60 6 2619  27.07  28.01 29.02 free
2NCH 300 R100 1200 3.0 X R1.0 250 12.00 2.86 15 50 6 12.64 13.04 13.48 13.94 1499 2NCH 400 R100 3000 4.0 X R1.0 350 30.00 3.80 15 70 6 31.36 = 3242 @ 3355 free free
2NCH 300 R100 1600 3.0 X R1.0 250 16.00 286 15 60 6 16.77 | 17.32 = 17.91 1854  19.97 2NCH 400 R100 4000 4.0 X R1.0 350 40.00 3.80 15 80 6 41.69 = 43.11 free free free
2NCH 300 R100 2000 3.0 X R1.0 250 20.00 2.86 15 60 6 2090 2160 | 2234 2314 2494 2NCH 500 R010 2000 5.0 X RO.1 400 20.00 475 15 60 6 2115 21.88 free free free
2NCH 300 R100 2500 3.0 X R1.0 250 25,00 2.86 15 60 6 26.07 2695 27.88 28.89 free 2NCH 500 R010 4000 5.0 X RO.1 4,00 40.00 4.75 15 80 6 41.82 free free free free
2NCH 300 R100 3000 3.0 X R1.0 250 30.00 2.86 15 70 6 31.24 | 3230 @ 3343 3464 free 2NCH 500 R020 2000 5.0 X RO.2 400 20.00 475 15 60 6 2114 21.87 free free free
2NCH 300 R100 3500 3.0 X R1.0 250 35.00 286 15 70 6 36.41 37.64 3897 @ 40.39 free 2NCH 500 R020 4000 5.0 X RO.2 400 40.00 475 15 80 6 41.82 free free free free
2NCH 400 R010 800 4.0 X RO.1 3,50 8.00 @ 3.80 15 50 6 8.65 8.94 9.26 9.61 10.38 2NCH 500 R030 2000 5.0 X RO.3 400 20.00 475 15 60 6 2114 21.87 free free free
2NCH 400 R010 1000 4.0 X RO.1 350 10.00 3.80 15 50 6 10.71 11.08 = 1148  11.91 12.87 2NCH 500 R030 4000 5.0 X RO.3 4,00 40.00 4.75 15 80 6 41.81 free free free free
2NCH 400 R010 1200 4.0 X RO.1 350 1200 3.80 15 50 6 1278 | 1322 | 1370 14.21 15.35 2NCH 500 R050 2000 5.0 X RO.5 400 20.00 475 15 60 6 2113 21.85 free free free
2NCH 400 R010 1600 4.0 X RO.1 350 16.00 3.80 15 60 6 16.92 1750 = 1813 1881 free 2NCH 500 R050 4000 5.0 X RO.5 4.00 40.00 475 15 80 6 41.81 free free free free
2NCH 400 R010 2000 4.0 X RO.1 350 20.00 3.80 15 60 6 21.06 2178 | 2256 | 23.41 free 2NCH 500 R100 2000 5.0 X R1.0 400 20.00 475 15 60 6 21,12 | 21.82 free free free
2NCH 400 R010 2500 4.0 X RO.1 350 25.00 3.80 15 60 6 2622 2713  28.11 free free 2NCH 500 R100 4000 5.0 X R1.0 4,00 40.00 4.75 15 80 6 41.79 free free free free
2NCH 400 R010 3000 4.0 X RO.1 350  30.00 3.80 15 70 6 31.39 3248 @ 33.65 free free 2NCH 600 R010 1200 6.0 X RO.1 500 1200 570 - 50 6 free free free free free
2NCH 400 R010 4000 4.0 X RO.1 350 40.00 3.80 15 80 6 4172 | 4317 free free free 2NCH 600 R010 1600 6.0 X RO.1 500 16.00 5.70 - 60 6 free free free free free
2NCH 400 R020 800 4.0 X RO.2 350 800 380 15 50 6 8.64 8.94 9.25 9.59 10.36 2NCH 600 R010 2000 6.0 X RO.1 500 20.00 570 - 60 6 free free free free free
2NCH 400 R020 1000 4.0 X RO.2 3.50 10.00 3.80 15 50 6 10.71 11.08 1147 1189 1284 2NCH 600 R010 3000 6.0 X RO.1 500 30.00 5.70 - 70 6 free free free free free
2NCH 400 R020 1200 4.0 X RO.2 350 1200 3.80 15 50 6 1278 | 1322 | 1369 @ 1419 1533 2NCH 600 R020 1200 6.0 X RO.2 500 1200 570 - 50 6 free free free free free
2NCH 400 R020 1600 4.0 X RO.2 350 16.00 3.80 15 60 6 16.91 1750 1812 1879 free 2NCH 600 R020 1600 6.0 X RO.2 500 16.00 5.70 - 60 6 free free free free free
2NCH 400 R020 2000 4.0 X RO.2 350 20.00 3.80 15 60 6 21.05 2177 | 2255 @ 23.39 free 2NCH 600 R020 2000 6.0 X RO.2 500 20.00 570 - 60 6 free free free free free
2NCH 400 R020 2500 4.0 X RO.2 3.50 25.00 3.80 15 60 6 2622 | 2712  28.09 free free 2NCH 600 R020 3000 6.0 X RO.2 500 30.00 5.70 - 70 6 free free free free free
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Cutting Dia. Length | Length |NeckDia| Taper Overall  Shank Dia. A%t:airlchE;eecs\;gingftc\/g?f;gg‘eng LTZ?:;':: idity and reduced chattering through optimized W
rdato. | SRR | oo (ot &2 Mme | laah 453 HAE FU0 2 2 20 geomety S
HE S =ei= =S | m=e T e < » Cutting geometry specifically engineered for super hardened
[dXCR) n 2 d2 0° L D 30' 1° 1°30' 20 3° E A steels
o [ // = ¢ Only for Dry cutting
2NCH 600 R030 1200 6.0 X R0.3 5.00 12.00 5.70 - 50 6 free free free free free 9 iy °
2NCH 600 R030 1600 6.0 X RO.3 500 16.00 570 - 60 6 free free free free free % L |
2NCH 600 R030 2000 6.0 X R0O.3 5,00  20.00 @ 5.70 - 60 6 free free free free free .
= o
2NCH 600 R030 3000 6.0 X R0O.3 500 30.00 570 - 70 6 free free free free free @ @ SMG S-HC <68 . 2|30] M2 Ho| 40| 20| e[ wAt0] HS W
2NCHBOOR0501200 | 6.0 XR0.5 ~ 500 1200 570 & - 50 6 free | free | free | free  free Carbide coad HRC . HANIO| 2|20} HAFS 2 TAE A 72| 2{M51S!
2NCH 600 R050 1600 6.0 X RO.5 5.00 16.00 5.70 - 60 6 free free free free free Qe tabj at=3
2NCH 600 R050 2000 6.0 X RO.5 500 20.00 570 - 60 6 free free free free free Side CUTTING
2NCH 600 R050 3000 6.0 X R0.5 5.00 30.00 5.70 - 70 6 free free free free free E P208
2NCH 600 R100 1200 6.0 X R1.0 5,00 1200 5.70 - 50 6 free free free free free i Tolerance :
2NCH 600 R100 1600 6.0 X R1.0 5,00 16.00 5.70 - 60 6 free free free free free - - -
INCHB00R1002000  6.0XR1.0 500 2000 570 - 60 6 | free free | free | free | free cutting e radls
2NCH 600 R1003000 6.0 X R1.0 500 30.00 570 - 70 6 free free free free free dd56§= (?//_:-00115 £0.01
2NCH 600 R150 2000 6.0 X R1.5 5,00  20.00 @ 5.70 - 60 6 free free free free free
2NCH600R1503000 6.0 XR1.5 | 500 3000 570 - 70 6 free free free free free Recommended workpiece Material : ©: 2/ First choice), O: £ (Altemative choice), A: X[8# (Limited choice)
2NCH 800 R020 2400 8.0 X RO.2 8.00 24.00 7.60 - 65 8 free free free free free " Carbon Steel / Stainless Steel Castlron | Prehardened Hardened Steel Super Hardened ,
oy Steel / Tool Steel (~HB 260) Steel Steel Nickel& . . .
2NCH 800 R030 2400 8.0 X R0.3 8.00 24.00 7.60 = 65 8 free free free free free (-HB 3:5(2 i&%ﬁ = 7(: HF;C 5% (HE% 4;;35) (HRc 5154;5:) [i;‘?Q‘ETE” f‘ﬂ-—Agf— CO%D% gloy %ggltg %lléy iesm & gPlaSUCEsl Gr%p?t}ne
INCHB0ORO502400  8.0XRO5 800 2400 7.60 - | 65 8  free fee  free | free free BAZ/BSY  Croag | (920 BNBEE | (Roussy ZodEZ TERHSES
2NCH 800 R100 2400 8.0 X R1.0 8.00 24.00 7.60 = 65 8 free free free free free 0O A O 0 o
2NCH 800 R150 2400 8.0 X R1.5 8.00 24.00 7.60 - 65 8 free free free free free
ONCH 1000 R050 2500 10.0 X RO.5 10,00 2500 9.50 & — 70 | 10  free  free  free | free | free (Unit: mim)
2NCH 1000 R100 2500 10.0 X R1.0  10.00 25.00 9.50 - 70 10 free free free free free et N Cuttiﬂér %a; ;_(Ii(l)';nerR Leﬂglg: g Cut Overﬂjl.:ﬂgth Srﬁrggia.
2NCH 1200R050 2500 12.0 X R0.5 12,00 25.00 11.50  — 80 12 free free free free free HE s - o A
NCH 1200R1002500 | 12.0 X R1.0 12.00 2500 1150 - 80 12 | free  free | free  free | free (B a L D
2CLH 080 R020 50 0.8 X RO.2 1.6 50 6
2CLH 100 RO10 50 1.0 X RO.1 2.5 50 6
2CLH 100 R0O20 50 1.0 X RO.2 2.5 50 6
2CLH 100 R030 50 1.0 X R0O.3 2.5 50 6
2CLH 120 RO10 50 1.2 X RO.1 3 50 6
2CLH 120 R020 50 1.2 X RO.2 3 50 6
2CLH 150 RO10 50 1.5 X RO.1 4 50 6
2CLH 150 R020 50 1.5 X R0.2 4 50 6
2CLH 150 R030 50 1.5 X R0.3 4 50 6
2CLH 150 R050 50 1.5 X R0.5 4 50 6
2CLH 200 RO10 50 2.0 X RO.1 6 50 6
2CLH 200 R020 50 2.0 X RO.2 6 50 6
2CLH 200 RO30 50 2.0 X RO.3 6 50 6
2CLH 200 R050 50 2.0 X RO.5 6 50 6
2CLH 300 RO10 60 3.0 X RO.1 8 60 6
2CLH 300 R020 60 3.0 X RO.2 8 60 6
2CLH 300 R030 60 3.0 X RO.3 8 60 6
2CLH 300 R050 60 3.0 X RO.5 8 60 6
2CLH 300 R100 60 3.0 X R1.0 8 60 6
2CLH 400 RO10 60 4.0 X RO.1 11 60 6
2CLH 400 R020 60 4.0 X RO.2 11 60 6
2CLH 400 R030 60 4.0 X R0O.3 11 60 6

47 / STAR TOOL CO., LTD. For Super Hardened Steels 48



zc L H LZF Corner Radius Long for Super Hardened Steels 4N c L4F Necked Corner Radius for Super Hardened Steels

s =
=} =}
ow ow
< <
=3 =3
=3 =3
o o
=3 =3
(=% (=%
@D @D
= =
@ 2
Qo Qo
o2 o2
D bt
D D
5 &

2€ IR S-Z1ZF=E V4 A<t AR 2|E-2TAEE
(Unit: mm)
_— — Features
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. L
Product No. HAX IR Ery Fzt M3 Wl o ¢ Extended neck style for long reach applications
HE Hs - * Greater rigidity and reduced chattering through optimized
(dxCR) n L D geometry
2CLH 400 RO50 60 40 X RO5 I 0 6 Q\ a2 e ) — = . Cutt:ng geometry specifically engineered for super hardened
. . i 3 steels
2CLH 400 R100 60 40 X R1.0 11 60 6 N // E[ é& ® Only for Dry cutting
2CLH 500 R020 60 5.0 X RO.2 15 60 6 ul !
2CLH 600 RO10 60 6.0 X RO.1 15 60 6 L _nindea ange” _|[_
2CLH 600 R020 60 6.0 X RO.2 15 60 6 153
2CLH 600 R030 60 6.0 X R0.3 15 60 6 SMG S-HC <68 . 2 ul gAlo 2 712 710 A )
2CLH 600 R050 60 6.0 X R0.5 15 60 6 Carbide S Coated g " HHA GA= fﬂuﬂ &2l ;jl;‘ iR 2ol HE
« ZALO| 2 2= 224 7+50]| 2[4t
2CLH 600 R100 60 6.0 X R1.0 15 60 6 ;’;WE_.' I+ ges 20 17bs0l 21t
MRS I Kox <)
2CLH 600 R150 60 6.0 X R1.5 15 60 6 Side CUTTING
2CLH 800 RO10 60 8.0 X RO.1 19 60 8 | p211
2CLH 800 R020 60 8.0 X R0.2 19 60 8 : Tolerance
2CLH 800 R030 60 8.0 X R0.3 19 60 8 Cutting Dia. Radius
2CLH 800 R050 60 8.0 X R0.5 19 60 8
2CLH 800 R100 60 8.0 X R1.0 19 60 8 Jes oot 0,01
2CLH 800 R200 60 8.0 X R2.0 19 60 8
2CLH 1000 R020 70 10.0 X R0.2 22 70 10 Recommended workpiece Material : ©: 2/ (First choice), O B-E (Alternative choice), A: A3+ (Limited choice)
2CLH 1000 R0O30 70 10.0 X RO.3 22 70 10 Carbon Steel / Stainless Steel Cast Iron Prehardened T T ISuper Hardened
Alloy Steel / Tool Steel| S'8MESS SE€L1 - Lig ogn) Steel ardened steel Steel Nickel& ' ’ }
2CLH 1000 R0O50 70 10.0 X RO.5 22 70 10 (~HB 240) P (HRc 45~55) N Copper Alloy|Aluminum Alloy| Resin & Plastics | Graphite
(~HB 350) AEfolz|A B2 (~HRc 50) a7ggr | (HRc85-68) Titanum Aloy ™ e 5o fotmp|s 31 AX| g ZafAEl | =201
2CLH 1000 R100 70 10.0 X R1.0 22 70 10 BAZ/BEZ Sy (HB20  BXIEy (pErC. zadca LRHEHEE ©FR  STUEES THAS e
2CLH 1000 R150 70 10.0 X R1.5 7 70 10 (B850 g (RS0 — | HRoS5-85
2CLH 1000 R200 70 10.0 X R2.0 22 70 10 O A O O ©
2CLH 1000 R250 70 10.0 X R2.5 22 70 10 (Unit: )
2CLH 1200 R050 75 12.0 X R0.5 26 75 12 PP — .
. ‘ . _ ctual Effective Length depending
2CLH 1200 R100 75 12.0 X R1.0 26 75 12 Cutting Dia. | Length | Length | NeckDia| Taper | Overal Shank Dia. on inclined angle of workpiece
X Corner R ofCut | ofReach SZ Angle | Length = M3ZA HE2 JHjztol) 2 25 20|
2CLH 1200 R150 75 12.0 XR1.5 26 75 12 F’;ﬁt}_}ﬁ%ﬁ UZAXIR | YR oax ez xR ST TARMIRS
ey
2CLH 1200 R200 75 12.0 X R2.0 26 75 12 o
(dXCR) n 0?2 d2 0 L D 30° 1° 1°30° 2° 3°

4NCH 100 R005 400 1.0 X R0O.05 0.80 4.00 095 15 45
4NCH 100 R005 500 1.0 X R0.05 080 500 095 15 45
4NCH 100 R005 600 1.0 X R0O.05 080 6.00 0.95 15 45
4NCH 100 R005 800 1.0 X R0O.05 080 800 095 15 45
4NCH 100 R005 1000 1.0 X R0O.05 0.80 10.00 0.95 15 45
4NCH 100 R0O05 1200 1.0 XR0.05 080 12,00 0.95 15 45
4NCH 100 R005 1600 1.0 X R0O.05 0.80 16.00 0.95 15 50
4NCH 100 R0O10 400 1.0 X RO.1 0.80 4.00 0.95 15 45
4NCH 100 R010 500 1.0 X RO.1 080 500 095 15 45
4NCH 100 R010 600 1.0 X RO.1 080 600 095 15 45
4NCH 100 R0O10 800 1.0 X RO.1 0.80 800 0.95 15 45
4NCH 100 R0O10 1000 1.0 X RO.1 080 10.00 0.95 15 45
4NCH 100 RO10 1200 1.0 X RO.1 0.80 12.00 = 0.95 15 45
4NCH 100 RO10 1600 1.0 X RO.1 0.80 16.00 0.95 15 50
4NCH 100 R020 400 1.0 X RO.2 080 @ 400 @ 0.95 15 45
4NCH 100 R020 500 1.0 X RO.2 080 500 095 15 45
4NCH 100 R020 600 1.0 X RO.2 0.80 6.00 0.95 15 45
4NCH 100 R020 800 1.0 X RO.2 080 800 0.95 15 45
4NCH 100 R020 1000 1.0 X RO.2 0.80 10.00 = 0.95 15 45
4NCH 100 R020 1200 1.0 X RO.2 0.80 12.00 0.95 15 45
4NCH 100 R020 1600 1.0 X RO.2 0.80  16.00 0.95 15 50

422 437 453 4.69 5.07
5.26 5.44 5.63 584 6.31

6.29 6.51 6.74 6.99 7.56
8.36 8.65 8.96 €29 10.04
1043 = 1079 = 1118 | 1159 1253
1249 = 1293 = 1339 & 1389 15.02
16.63 = 17.21 1783 | 1849  19.99
422 437 452 4.69 5.06
5.26 5.44 5.63 5.84 6.30
6.29 6.51 6.74 6.99 7.55
8.36 8.65 8.95 9.29 10.03
1042 1078 = 1117 | 1159 1252
1249 | 1292 = 1339 @ 1389 15.00
1663 1720 1782 1848 @ 19.98
4.22 4.36 451 4.67 5.03

55 5.43 5.62 5.82 6.28
6.29 6.50 6.73 6.97 7.52

8.35 8.64 8.94 9.27 10.01
1042 1078 @ 1116 = 1157 1249
1249 = 1292 1338 @ 1387 14.98
16.62 1720  17.81 18.47 = 19.95

I S e T =R T T N S - S S S S = S S
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(Unit: mm) (Unit: mm)
Cutting Dia. Length | Length |NeckDia| Taper | Overall Shank Dia. Acot,l]l?;gf:éi\fngr;ngftugffsgg? & Cutting Dia. Length | Length | NeckDia| Taper | Overall Shank Dia. Aiﬁg?fgé‘ﬁ;ggg Cﬁff;gggg

(dXCR) 1Al 2 a2 0° L D 30 e 1°30" 29 32 (dXCR) al 2 d2 0° L D 30 e 1°30° o2 3P
4NCH 100 R030 400 1.0 X RO.3 0.80 4.00 0.95 15 45 4 4.22 4.35 4.50 4.66 5.01 4NCH 200 R020 800 2.0 X RO.2 1.70  8.00 1.92 15 45 4 8.41 8.70 9.01 9.34 10.08
4NCH 100 R030 500 1.0 X RO.3 0.80 5.00 0.95 15 45 4 5.25 5.42 5.61 5.81 6.25 4NCH 200 R020 1000 2.0 X RO.2 170  10.00 1.92 15 45 4 10.48 10.84 11.22 11.64 12.56
4NCH 100 R030 600 1.0 X RO.3 0.80 6.00 0.95 15 45 4 6.28 6.49 6.72 6.96 7.50 4NCH 200 R020 1200 2.0 X RO.2 1.70 12,00 1.92 15 45 4 12.55 12.98 13.44 13.93 15.05
4NCH 100 R0O30 800 1.0 X RO.3 0.80 8.00 0.95 15 45 4 8.35 8.63 8.93 9.26 9.98 4NCH 200 R020 1600 2.0 X RO.2 1.70  16.00 1.92 15 50 4 16.68 17.26 17.87 18.53 free
4NCH 100 RO30 1000 1.0 X RO.3 080 @ 10.00 0.95 15 45 4 10.42 10.77 11.15 11.56 12.47 4NCH 200 R020 2000 2.0 X RO.2 1.70  20.00 1.92 15 50 4 20.82 21.53 22.31 23.13 free
4NCH 100 R0O30 1200 1.0 X RO.3 0.80 12,00 0.95 15 45 4 12.49 12.91 13.37 13.86 14.96 4NCH 200 R020 2500 2.0 X RO.2 1.70 | 25.00 1.92 15 60 4 25.98 26.88 27.85 28.88 free
4NCH 100 R030 1600 1.0 X RO.3 080 16.00 0.95 15 50 4 16.62 17.19 17.80 18.46 19.93 4NCH 200 R030 600 2.0 X RO.3 1.70 6.00 1.92 15 45 4 6.34 6.55 6.78 7.02 7.57
4NCH 120 R010 400 1.2 X RO.1 1.00 4,00 1.14 15 45 4 4,24 4.39 454 4.71 5.08 4NCH 200 R030 800 2.0 X RO.3 1.70 8.00 1.92 15 45 4 8.41 8.69 8.99 9.32 10.05
4NCH 120 R010 600 1.2 X RO.1 1.00  6.00 1.14 15 45 4 6.31 6.53 6.76 7.01 7.57 4NCH 200 R030 1000 2.0 X RO.3 170 10.00 1.92 15 45 4 10.48 10.83 11.21 11.62 12.54
4NCH 120 R010 800 1.2 X RO.1 1.00 8.00 1.14 15 45 4 8.38 8.67 8.97 9.31 10.06 4NCH 200 R030 1200 2.0 X RO.3 1.70 1200 1.92 15 45 4 12.54 12.97 13.43 13.92 15.03
4NCH 120 RO10 1200 1.2 X RO.1 1.00 12,00 1.14 15 45 4 12.51 12.94 13.41 13.91 15.03 4NCH 200 RO30 1600 2.0 X RO.3 1.70 16.00 1.92 15 50 4 16.68 17.25 17.86 18.52 free
4NCH 120 R020 400 1.2 X RO.2 1.00  4.00 1.14 15 45 4 4.24 4.38 453 4.69 5.06 4NCH 200 R030 2000 2.0 X RO.3 1.70  20.00 1.92 15 50 4 20.81 21.53 22.29 23.12 free
4NCH 120 R020 600 1.2 X RO.2 1.00 6.00 1.14 15 45 4 6.31 6.52 6.75 6.99 7.54 4NCH 200 R0O30 2500 2.0 X RO.3 1.70  25.00 1.92 15 60 4 25.98 26.88 27.84 28.87 free
4NCH 120 R020 800 1.2 X RO.2 1.00 8.00 1.14 15 45 4 8.37 8.66 8.96 9.29 10.03 4NCH 200 R050 600 2.0 X RO.5 1.70 6.00 1.92 15 45 4 6.33 6.54 6.76 6.99 7.52
4NCH 120 R020 1200 1.2 X RO.2 1.00 12.00 1.14 15 45 4 12.51 12.94 13.40 13.89 15.00 4NCH 200 R050 800 2.0 X RO.5 1.70 8.00 1.92 15 45 4 8.40 8.68 8.97 9.29 10.00
4NCH 120 R0O30 400 1.2 X RO.3 1.00 4.00 1.14 15 45 4 4.24 4.37 4.52 4.68 5.03 4NCH 200 R050 1000 2.0 X RO.5 1.70  10.00 1.92 15 45 4 10.47 10.82 11.19 11.59 12.49
4NCH 120 R030 600 1.2 X R0O.3 1.00 6.00 1.14 15 45 4 6.30 6.51 6.74 6.98 7.52 4NCH 200 R050 1200 2.0 X RO.5 1.70 1200 1.92 15 45 4 12.54 12.96 13.41 13.89 14.98
4NCH 120 R030 800 1.2 X RO.3 1.00 8.00 1.14 15 45 4 8.37 8.65 8.95 9.28 10.01 4NCH 200 R050 1600 2.0 X RO.5 1.70  16.00 1.92 15 50 4 16.67 17.23 17.84 18.49 free
4NCH 120 R030 1200 1.2 X R0O.3 1.00 12,00 1.14 15 45 4 12.50 12.93 13.39 13.88 14.98 4NCH 200 R050 2000 2.0 X RO.5 1.70  20.00 1.92 15 50 4 20.81 21.51 22.27 23.09 free
4NCH 150 R010 600 1.5 X RO.1 1.35 6.00 1.44 15 45 4 6.31 6.53 6.76 7.01 7.57 4NCH 200 R050 2500 2.0 X RO.5 170 | 25.00 1.92 15 60 4 25197 26.86 27.81 28.84 free
4NCH 150 R010 800 1.5 X RO.1 1.35 8.00 1.44 15 45 4 8.38 8.67 8.97 9.31 10.06 4NCH 250 R010 1000 2.5 X RO.1 2.00  10.00 2.39 15 45 4 10.54 10.90 11.29 1.7 12.66
4NCH 150 R010 1200 1.5 X RO.1 1.356  12.00 1.44 15 45 4 12.51 12.94 13.41 13.91 15.03 4NCH 250 R010 1600 2.5 X RO.1 2.00 16.00 2.39 15 50 4 16.74 17.32 17.94 18.61 free
4NCH 150 RO10 1600 1.5 X RO.1 135 16,00 1.44 15 50 4 16.65 17.22 17.84 18.51 20.00 4NCH 250 R010 2500 2.5 X RO.1 2.00  25.00 2.39 15 60 4 26.05 26.95 27.92 free free
4NCH 150 R010 2000 1.5 X RO.1 135  20.00 1.44 15 50 4 20.78 21.50 22.27 23.11 free 4NCH 250 R020 1000 2.5 X R0.2 2.00 10.00 2.39 15 45 4 10.54 10.90 11.28 11.70 12.63
4NCH 150 R020 600 1.5 X RO.2 1.35 6.00 1.44 15 45 4 6.31 6.52 6.75 6.99 7.54 4NCH 250 R020 1600 2.5 X RO.2 200 16.00 2.39 15 50 4 16.74 17.32 17.93 18.60 free
4NCH 150 R020 800 1.5 X R0.2 1.35 8.00 1.44 15 45 4 8.37 8.66 8.96 9.29 10.03 4NCH 250 R020 2500 2.5 X R0.2 2.00 25.00 2.39 15 60 4 26.04 26.94 2791 free free
4NCH 150 R020 1200 1.5 X RO.2 1.35 1200 1.44 15 45 4 12.51 12.94 13.40 13.89 15.00 4NCH 250 R030 1000 2.5 X RO.3 200 10.00 239 15 45 4 10.53 10.89 11.27 11.68 12.61
4NCH 150 R020 1600 1.5 X R0O.2 1.35  16.00 1.44 15 50 4 16.64 17.22 17.83 18.49 19.98 4NCH 250 R030 1600 2.5 X R0.3 200 16.00 2.39 15 50 4 16.74 17.31 17.92 18.58 free
4NCH 150 R020 2000 1.5 X R0.2 135 20.00 1.44 15 50 4 20.78 21.49 22.26 23.09 free 4NCH 250 R030 2500 2.5 X RO.3 2.00  25.00 2.39 15 60 4 26.04 26.94 | 27.90 free free
4NCH 150 R030 600 1.5 X R0.3 1.35 6.00 1.44 15 45 4 6.30 6.51 6.74 6.98 7.52 4NCH 250 R050 1000 2.5 X RO.5 2,00 10.00 239 15 45 4 10.53 10.88 11.25 11.65 12.56
4NCH 150 R030 800 1.5 X RO.3 1.35  8.00 1.44 15 45 4 8.37 8.65 8.95 9.28 10.01 4NCH 250 R050 1600 2.5 X RO.5 2.00 16.00 2.39 15 50 4 16.73 17.29 17.90 18.55 free
4NCH 150 R030 1200 1.5 X R0.3 135 1200 1.44 15 45 4 12.50 12.93 13.39 13.88 14.98 4NCH 250 R050 2500 2.5 X RO.5 200 25.00 239 115 60 4 26.03 26.92 27.88 free free
4NCH 150 RO30 1600 1.5 X RO.3 135 16,00 1.44 15 50 4 16.64 17.21 17.82 18.48 1€.98 4NCH 300 RO10 1000 3.0 X RO.1 250  10.00 2.86 15 50 6 10.60 10.96 11.36 11.78 12.73
4NCH 150 R030 2000 1.5 X R0.3 135  20.00 1.44 15 50 4 20.77 21.49 22.25 23.08 free 4NCH 300 R010 1200 3.0 X RO.1 250 12,00 2.86 15 50 6 12.67 13.10 13.57 14.08 15.21
4NCH 150 R050 600 1.5 X RO.5 1.35  6.00 1.44 15 45 4 6.30 6.50 6.71 6.95 7.47 4NCH 300 RO10 1600 3.0 X RO.1 250 16.00 2.86 15 60 6 16.80 17.38 18.01 18.68 = 20.19
4NCH 150 R050 800 1.5 X R0.5 1.35 8.00 1.44 15 45 4 8.36 8.64 8.93 9.25 9.96 4NCH 300 R010 2000 3.0 X RO.1 2.50 20.00 2.86 15 60 6 20.93 21.66 22.44 23.28  25.16
4NCH 150 R050 1200 1.5 X R0.5 135 1200 1.44 115 45 4 12.50 12.92 13.36 13.85 14.93 4NCH 300 R010 2500 3.0 X RO.1 2.50  25.00 2.86 15 60 6 26.10  27.01 27.98 | 29.03 free
4NCH 150 R050 1600 1.5 X RO.5 1.35  16.00 1.44 15 50 4 16.63 17.19 17.80 18.45 19.90 4NCH 300 R010 3000 3.0 X RO.1 250 30.00 2.86 15 70 6 31.27 32.36 33.52 34.78 free
4NCH 150 R050 2000 1.5 X R0.5 135 20.00 1.44 15 50 4 20.77 21.47 22.23 23.05 free 4NCH 300 R010 3500 3.0 X RO.1 2.50 35.00 2.86 15 70 6 36.44 37.71 39.06 40.53 free
4NCH 200 R010 600 2.0 X RO.1 1.70 6.00 1.92 15 45 4 6.35 6.57 6.80 7.05 7.62 4NCH 300 R020 1000 3.0 X RO.2 250 10.00 2.86 15 50 6 10.59 10.96 11.35 11.76 12.70
4NCH 200 R010 800 2.0 X RO.1 1.70 = 8.00 1.92 15 45 4 8.42 8.71 9.02 9.35 10.10 4NCH 300 R020 1200 3.0 X RO.2 2,50 1200 2.86 15 50 6 12.66 13.10 13.56 14.06 15.19
4NCH 200 RO10 1000 2.0 X RO.1 1.70 | 10.00 = 1.92 15 45 4 10.48 10.84 11.23 11.65 12.59 4NCH 300 R020 1600 3.0 X RO.2 250 16.00 2.86 15 60 6 16.80 17.38 18.00 1866  20.16
4NCH 200 R010 1200 2.0 X RO.1 1.70 12,00 1.92 15 45 4 12.55 12.98 13.45 13.95 15.07 4NCH 300 R020 2000 3.0 X RO.2 250  20.00 2.86 15 60 6 20.93 21.65 22.43 2326 | 25.13
4NCH 200 R010 1600 2.0 X RO.1 1.70 | 16.00 1.92 15 50 4 16.68 17.26 17.88 18.55 free 4NCH 300 R020 2500 3.0 X RO.2 250  25.00 2.86 115 60 6 26.10 27.00 27.97 29.01 free
4NCH 200 R010 2000 2.0 X RO.1 1.70  20.00 1.92 15 50 4 20.82 21.54 22.32 23.15 free 4NCH 300 R020 3000 3.0 X RO.2 250  30.00 2.86 15 70 6 31.27 32.35 33.51 34.76 free
4NCH 200 R010 2500 2.0 X RO.1 1.70 25,00 1.92 15 60 4 25.99 26.89 27.86 free free 4NCH 300 R020 3500 3.0 X RO.2 2.50 35.00 2.86 15 70 6 36.44  37.70 | 39.05 40.51 free
4NCH 200 R020 600 2.0 X RO.2 1.70 6.00 1.92 15 45 4 6.34 6.56 6.79 7.04 758 4NCH 300 RO30 1000 3.0 X RO.3 250 10.00 2.86 15 50 6 10.59 10.95 11.34 11.75 12.68

51 /STAR TOOL CO., LTD. For Super Hardened Steels 52



4N c L4F Necked Corner Radius for Super Hardened Steels 4N c L4F Necked Corner Radius for Super Hardened Steels
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(Unit: mm) (Unit: mm)
Cutting Dia. Length | Length |NeckDia| Taper | Overall Shank Dia. AcotrL]J?;gf:éi\gengr;ngftr\:vg?fsggg & Cutting Dia. Length | Length | NeckDia| Taper | Overall Shank Dia. Aig?#g?:gé!i;ggfﬁ;\,gff;gggg
([dXCR) Al ? d2 0° L D 30° 10 1°30’ 20 3° (dXCR) Al 2 d2 0° L D 30° 10 1°30° o0 3°
4NCH 300 R0O30 1200 3.0 X RO.3 250 12.00 2.86 15 50 6 1266 | 13.09 1355 @ 1405 15.16 4NCH 400 R050 4000 | 4.0 X R0.5 400  40.00 3.80 15 80 6 41.71 43.15 free free free
4NCH 300 R030 1600 = 3.0 X RO.3 250 16.00 286 15 60 6 16.79 = 17.37 | 1799 1865 20.14 4NCH 400 R100 1200 4.0 X R1.0 400 1200 3.80 15 50 6 1275 1316 = 1360 @ 1407 15.13
4NCH 300 R030 2000 3.0 X R0.3 250 20.00 2.86 15 60 6 20,93 @ 2165 2242 2325 @ 25.11 4NCH 400 R100 1600 | 4.0 X R1.0 400 16.00 3.80 15 60 6 16.89 = 17.44 @ 18,03 @ 18.67 free
4NCH 300 R030 2500 = 3.0 X RO.3 250 25.00 286 15 60 6 26.10  27.00 @ 2796 @ 29.00 free 4NCH 400 R100 2000 4.0 X R1.0 400 20.00 3.80 15 60 6 21.02 2172 | 2247 @ 2327 free
4NCH 300 R030 3000 3.0 X R0.3 2.50 30.00 2.86 15 70 6 3126 3234 3350 3475 free 4NCH 400 R100 2500 | 4.0 X R1.0 400 2500 3.80 15 60 6 26.19 = 27.07 | 28.01 29.02 free
4NCH 300 R0O30 3500 = 3.0 X RO.3 250 3500 286 15 70 6 36.43  37.69 @ 39.04  40.50 free 4NCH 400 R100 3000 4.0 X R1.0 400 30.00 3.80 15 70 6 31.36 | 3242 | 3355 free free
4NCH 300 R050 1000 ~ 3.0 X RO.5 250 10.00 286 15 50 6 10.58 = 1094 = 11.31 1172 12.63 4NCH 400 R100 3500 | 4.0 X R1.0 4,00 3500 3.80 15 70 6 36.53 | 37.76 = 39.09 free free
4NCH 300 R050 1200 3.0 X RO.5 250 12,00 2.86 15 50 6 1265  13.08 & 1353 1402 15.12 4NCH 400 R100 4000 = 4.0 X R1.0 400 40.00 3.80 15 80 6 4169 @ 43.11 free free free
4NCH 300 R050 1600 3.0 X RO.5 250 16,00 286 15 60 6 16,79 = 1735 1796 = 1862 @ 20.09 4NCH 500 R010 2000 5.0 X RO.1 500 20.00 475 15 60 6 21.15 | 21.88 free free free
4NCH 300 R050 2000 = 3.0 X R0.5 250 20.00 286 15 60 6 20.92 | 2163 @ 2240 2322 @ 25.06 4NCH 500 R010 4000 = 5.0 X RO.1 500 40.00 475 15 80 6 41.82 free free free free
4NCH 300 R050 2500 ~ 3.0 X RO.5 250 25.00 286 15 60 6 2609 2698 2794 2897 free 4NCH 500 R020 2000 5.0 X RO.2 5.00 20.00 4.75 15 60 6 21.14 2187 free free free
4NCH 300 R050 3000 = 3.0 X R0.5 250 30.00 286 15 70 6 31.26 3233 | 3348 3472 free 4NCH 500 R020 4000 = 5.0 X R0.2 500  40.00 475 15 80 6 41.82 free free free free
4NCH 300 R050 3500 3.0 X R0.5 250 3500 286 15 70 6 3643 37.68 @ 39.02  40.47 free 4NCH 500 RO30 2000 5.0 X RO.3 5,00 20.00 475 15 60 6 21,14 2187 free free free
4NCH 300 R100 1000 = 3.0 X R1.0 250 10.00 2.86 15 50 6 10.57 = 1090 1126 1164 1251 4NCH 500 R0O30 4000 5.0 X RO.3 500 40.00 475 15 80 6 41.81 free free free free
4NCH 300 R100 1200 3.0 X R1.0 250 12,00 286 15 50 6 1264 = 13.04 1348 @ 1394 1499 4NCH 500 R050 2000 5.0 X RO.5 5.00 20.00 4.75 15 60 6 2113 2185 free free free
4NCH 300 R100 1600 =~ 3.0 X R1.0 250 16,00 286 15 60 6 16.77 | 17.32 = 17.91 1854 | 19.97 4NCH 500 R050 4000 5.0 X RO.5 500 40.00 475 15 80 6 41.81 free free free free
4NCH 300 R100 2000 =~ 3.0 X R1.0 250 20.00 286 15 60 6 20.90 @ 2160 2234 2314 @ 2494 4NCH 500 R100 2000 | 5.0 X R1.0 500 20.00 475 15 60 6 21,12 2182 free free free
4NCH 300 R100 2500 =~ 3.0 X R1.0 250 25.00 2.86 15 60 6 2607 2695 @ 27.83 2889 free 4NCH 500 R100 4000 5.0 X R1.0 500 40.00 475 15 80 6 41.79 free free free free
4NCH 300 R100 3000 =~ 3.0 X R1.0 250 30.00 286 15 70 6 31.24 3230 3343 3464 free 4NCH 600 R010 2000 | 6.0 X RO.1 6.00 20.00 570 - 60 6 free free free free free
4NCH 300 R100 3500 = 3.0 X R1.0 2,50 3500 286 15 70 6 36.41 37.64 3897 @ 4039 free 4NCH 600 R0O10 4000 = 6.0 X RO.1 6.00 40.00 570 = 80 6 free free free free free
4NCH 400 RO10 1200 4.0 X RO.1 400 12,00 3.80 15 50 6 1278 1822 1370 14.21 15.35 4NCH 600 R020 2000 = 6.0 X RO.2 6.00 20.00 570 - 60 6 free free free free free
4NCH 400 R010 1600 | 4.0 X RO.1 4,00 16.00 3.80 15 60 6 16.92 = 1750 & 1813 @ 1881 free 4NCH 600 R020 4000 = 6.0 X RO.2 6.00 40.00 570 = 80 6 free free free free free
4NCH 400 R010 2000 4.0 X RO.1 400 20.00 3.80 15 60 6 21.05 2178 2256  23.41 free 4NCH 600 R030 2000 6.0 X RO.3 6.00 20.00 570 - 60 6 free free free free free
4NCH 400 R010 2500 | 4.0 X RO.1 400 2500 3.80 15 60 6 2622 = 2713 | 28.11 free free 4NCH 600 R030 4000 = 6.0 X R0.3 6.00 40.00 5.70 = 80 6 free free free free free
4NCH 400 R0O10 3000 ~ 4.0 X RO.1 400 30.00 3.80 15 70 6 31.39 3248 @ 33.65 free free 4NCH 600 R050 2000 | 6.0 X R0.5 6.00 20.00 570 - 60 6 free free free free free
4NCH 400 R010 3500 4.0 X RO.1 400 3500 3.80 15 70 6 36.56 | 37.83 free free free 4NCH 600 R050 4000 6.0 X RO.5 6.00 40.00 5.70 - 80 6 free free free free free
4NCH 400 R010 4000 4.0 X RO.1 4,00 40.00 3.80 15 80 6 4172 4317 free free free 4NCH 600 R100 2000 | 6.0 X R1.0 6.00 20.00 570 - 60 6 free free free free free
4NCH 400 R020 1200 = 4.0 X R0O.2 400 12,00 3.80 15 50 6 1278 | 1322 1369 1419 1533 4NCH 600 R100 4000 6.0 X R1.0 6.00 40.00 570 = 80 6 free free free free free
4NCH 400 R020 1600 4.0 X RO.2 4.00 16.00 3.80 15 60 6 16.91 1750 1812 = 18.79 free 4NCH 800 R030 2500 | 8.0 X R0.3 9.00 25.00 7.60 - 65 8 free free free free free
4NCH 400 R020 2000 = 4.0 X R0O.2 400 20.00 3.80 15 60 6 2105 2177 | 2255 2339 free 4NCH 800 R050 2500 = 8.0 X R0.5 9.00 25.00 7.60 = 65 8 free free free free free
4NCH 400 R020 2500 4.0 X RO.2 400 2500 3.80 15 60 6 26,22 | 2712 @ 28.09 free free 4NCH 800 R100 2500 = 8.0 X R1.0 9.00 25.00 7.60 - 65 8 free free free free free
4NCH 400 R020 3000 = 4.0 X R0.2 400  30.00 3.80 15 70 6 31.38 | 3247 @ 3364 free free 4NCH 800 R150 2500 = 8.0 X R1.5 9.00 25.00 7.60 - 65 8 free free free free free
4NCH 400 R020 3500 4.0 X RO.2 400 3500 3.80 15 70 6 36.55 @ 37.82 free free free 4NCH 1000 R050 2500 10.0 X RO.5 11,00 25,00 9.50 - 70 10 free free free free free
4NCH 400 R020 4000 = 4.0 X RO.2 400 @ 40.00 3.80 15 80 6 4172 4317 free free free 4NCH 1000 R100 2500 10.0 X R1.0 11.00 25.00 9.50 = 70 10 free free free free free
4NCH 400 RO30 1200 = 4.0 X RO.3 400 12,00 3.80 15 50 6 1277 | 13.21 13.68 = 1418 @ 15.30 4NCH 1000 R150 2500 10.0 X R1.,5 11,00 25,00 9.50 - 70 10 free free free free free
4NCH 400 R030 1600 = 4.0 X R0.3 400 16.00 3.80 15 60 6 16.91 17.49 = 18.11 18.78 free 4NCH 1000 R200 2500 10.0 X R2.0 11.00 25.00 9.50 = 70 10 free free free free free
4NCH 400 R030 2000 4.0 X R0.3 400 20.00 3.80 15 60 6 2104 2177 @ 2254 2338 free 4NCH 1200 R0O50 3000 12.0 X R0.5 12,00 30.00 11.50 - 80 12 free free free free free
4NCH 400 R030 2500 = 4.0 X R0.3 400 2500 3.80 15 60 6 26.21 2712 28.08 free free 4NCH 1200 R100 3000 12.0 X R1.0 12,00 30.00 11.50 = 80 12 free free free free free
4NCH 400 R030 3000 4.0 X R0.3 400 30.00 3.80 15 70 6 31.38 | 3246 @ 33.63 free free 4NCH 1200 R150 3000 12.0 X R1.,5 | 12,00 = 30.00 11.50 - 80 12 free free free free free
4NCH 400 R0O30 3500 4.0 X RO.3 400 3500 3.80 15 70 6 36.55 = 37.81 free free free 4NCH 1200 R200 3000 12.0 X R2.0 12,00 30.00 11.50 = 80 12 free free free free free
4NCH 400 R030 4000 4.0 X R0.3 400 40.00 3.80 15 80 6 4172 43.16 free free free
4NCH 400 R050 1200 ~ 4.0 X RO.5 400 12,00 3.80 12 50 6 1277 | 1320 @ 1365 1415 @ 1526
4NCH 400 R050 1600 ~ 4.0 X RO.5 400 16.00 3.80 16 60 6 1690 1747 1809 1875 free
4NCH 400 R050 2000 = 4.0 X R0.5 400 20.00 3.80 20 60 6 21,04 | 2175 @ 2252 2335 free
4NCH 400 R050 2500 = 4.0 X RO.5 4,00 25.00 3.80 25 60 6 26.21 2710 = 28.06 @ 29.10 free
4NCH 400 R050 3000 = 4.0 X R0.5 400 30.00 3.80 15 70 6 31.37 | 3245 @ 33.60 free free
4NCH 400 R050 3500 4.0 X RO.5 400 3500 3.80 15 70 6 36.54  37.80 free free free
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4c L L4F Corner Radius Long for Super Hardened Steels 4CL L4F Corner Radius Long for Super Hardened Steels
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(Unit: mm)
~ - U Featuresl - - — W CuttinngJa. X Corner R Lenglt‘h of Cut Overall Length Shank Dia.
* Greater rigidity and reduced chattering through optimized Product No. = X 2R =r Tzt 433 H o
geometry 3 . HE S
< \ o ;t;tet;gg geometry specifically engineered for super hardened (dx CR) 4l L D
gﬁ[ // q « Only for Dry cutting 4CLH 800 RO50 60 8.0 X R0.5 19 60 8
8 4CLH 800 R050 80 8.0 X R0.5 19 80 8
% }L . N 4CLH 800 R050 100 8.0 X R0.5 19 100 8
‘ ‘ 4CLH 800 R100 60 8.0 X R1.0 19 60 8
5% 4CLH 800 R100 80 8.0 X R1.0 19 80 8
@ @ S-HC <68 « Z|2o| MA|Z Eo| ZH0| A0 ZHE{Z! WAilo] 2 W 4CLH 1000 R050 80 10.0 X R0.5 22 80 10
Carbide Coated HRC - HALLO| a|ot 42 2NZE A2 7150 2|12{5HE 4CLH 1000 R050 100 10.0 X R0.5 22 100 10
| UMREE 4CLH 1000 R100 80 10.0 X R1.0 22 80 10
Side CUTTING 4CLH 1000 R150 80 10.0 X R1.5 22 80 10
E 212 4CLH 1200 R050 80 12.0 X R0.5 26 80 12
i Tolerance : 4CLH 1200 R100 80 12.0 X R1.0 26 80 12
Cutting Dia. Eeclie 4CLH 1200 R200 80 12.0 X R2.0 26 80 12
ddjslog{oé&ﬁ; 0.01
Recommended workpiece Material : ©: 21 (First choice), O: E-E(Alternative choice), A: A[3H (Limited choice)
A\Io;?g;zg?/?g}ciléteel Stir:'?z‘%?el (?ajé 'lgzgg) Prer;réj;ned Hgginjg~%§el Supers';':er?ened  Nickel& Copper Alloy| Aluminum Alloy| Resin & Plastics | Graphite
e ey 2HpiEx (R LM aaea | GO R Eua osnissd srsmeiae B0
'__(tﬁB 50 (~HB 240) (8~HR°<: 5 | (HRc45-55) (l_-I‘_RJE§5~E%)
O A O O ©
(Unit: mm)
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia.
P;id%u% N§o U7 X AR B HE 433 Hl
(dxCR) il L D
4CLH 150 R020 45 1.5 X R0.2 4 45 4
4CLH 150 RO30 45 1.5 X R0.3 4 45 4
4CLH 200 R020 45 2.0 X R0O.2 6 45 4
4CLH 200 RO30 45 2.0 X RO.3 6 45 4
4CLH 200 R050 45 2.0 X RO.5 6 45 4
4CLH 300 R020 60 3.0 X R0.2 8 60 6
4CLH 300 R030 60 3.0 X R0O.3 8 60 6
4CLH 300 R050 60 3.0 X R0.5 8 60 6
4CLH 400 R020 60 4.0 X RO.2 11 60 6
4CLH 400 R030 60 4,0 X R0O.3 11 60 6
4CLH 400 R050 S4 60 4.0 X RO.5 11 60 4
4CLH 400 R050 60 4.0 X R0O.5 11 60 6
4CLH 400 R100 60 4.0 X R1.0 11 60 6
4CLH 500 R050 60 5.0 X R0.5 11 60 6
4CLH 600 R020 70 6.0 X R0O.2 15 70 6
4CLH 600 R030 70 6.0 X R0O.3 15 70 6
4CLH 600 R050 70 6.0 X R0.5 15 70 6
4CLH 600 R050 100 6.0 X R0.5 15 100 6
4CLH 600 R100 70 6.0 X R1.0 15 70 6
4CLH 600 R150 70 6.0 X R1.5 15 70 6
4CLH 800 R020 80 8.0 X R0.2 19 80 8
4CLH 800 R030 80 8.0 X R0.3 19 80 8
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2N s LZF Necked Square End for Super Hardened Steel

2 B B|u-ZAER

[ ——

od

i Features

geometry

¢ Extended neck style for long reach applications
e Greater rigidity and reduced chattering through optimized

¢ Cutting geometry specifically engineered for super hardened

steels
e Only for Dry cutting

2NSH

2F Necked Square End for Super Hardened Steel

Y 2

]
T

Actual Effective Length

Inclinded Angle® S
24 a0z 22 k30| Yt |
2|4jo] 472 o] 20| A0f HE Yilo| g
SMG -HC' | =68 - Atol 2|40t HAtS 2DHE A% 7ol 225t
Carbide Coated HRC cHAIRE
Side CUTTING
Tolerance :
= P213
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 214 (First choice), O: E& (Alternative choice), A: HI3H (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened
Rl Size )/ T8 Sz Stfiﬂ%sszfé)eel (FrEI2iE) Sz H(a'_:ginjgggel Steel Nickel& Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite
ainny  dmex  (FE LRH asa’ (00 DROUAN RS dRsnd samhd &
EbA- Sl % —HlC=l— - 2‘-:_J_ Z ga o HO [=X=] = =0
(HBasg | (MB240 Thcsg  HRE45-59 | R Ee
O A O O ©
(Unit: mm)
‘ ‘ ' ‘ Actual Effective Length depending
Cutting Dia. Length | Length |Neck Dia| Taper Overall |Shank Dia. on inclined angle of workpiece
oA of Cut f Cut =4 Angll Length M3 o 205
wme ¥ g ¥ oM W R wEReenEad
d o 7] d2 0° L D 30 1° 1°30° 20 3°
2NSH 010 030 0.1 0.10 0.30 0.085 15 45 4 0.33 0.35 0.36 0.37 0.40
2NSH 010 050 0.1 0.10 0.50 0.085 15 45 4 0.54 0.56 0.58 0.60 0.65
2NSH 010 100 0.1 0.10 1.00 | 0.085 15 45 4 1.06 1.09 1.13 1.18 1.27
2NSH 015 030 0.15 0.15 0.30 0.13 15 45 4 0.34 0.36 0.37 0.38 0.41
2NSH 015 050 0.15 0.15 0.50 0.13 15 45 4 0.55 0.57 0.59 0.61 0.66
2NSH 015 100 0.15 0.15 1.00 0.13 15 45 4 1.07 1.10 1.14 1.19 1.28
2NSH 020 050 0.2 0.20 0.50 0.18 15 45 4 0.55 0.57 0.59 0.61 0.66
2NSH 020 100 0.2 0.20 1.00 0.18 15 45 4 1.07 1.10 1.14 1.19 1.28
2NSH 020 150 0.2 0.20 1.50 0.18 15 45 4 1.58 1.64 1.70 1.76 1.91
2NSH 020 200 0.2 0.20 2.00 0.18 15 45 4 2.10 217 2.25 2.34 2.53
2NSH 020 300 0.2 0.20 3.00 0.18 15 45 4 3.13 3.24 3.36 3.49 3.77
2NSH 020 400 0.2 0.20 4.00 0.18 15 45 4 417 4.31 4.47 4.64 5.01
2NSH 030 100 0.3 0.30 1.00 0.28 15 45 4 1.07 1.10 1.14 1.19 1.28
2NSH 030 150 0.3 0.30 1.50 0.28 15 45 4 1.58 1.64 1.70 1.76 1.91
2NSH 030 200 0.3 0.30 2.00 0.28 15 45 4 2.10 217 2.25 2.34 2.53
2NSH 030 300 0.3 0.30 3.00 0.28 15 45 4 3.13 3.24 3.36 3.49 3.77
2NSH 030 400 0.3 0.30 4.00 0.28 15 45 4 417 4.31 4.47 4.64 5.01
2NSH 030 600 0.3 0.30 6.00 0.28 15 45 4 6.24 6.45 6.69 6.94 7.50
2NSH 030 800 0.3 0.30 8.00 0.28 15 45 4 8.30 8.59 8.90 9.24 9.99
2NSH 040 100 0.4 0.40 1.00 0.37 15 45 4 1.09 1.12 1.17 1.21 1.31

2 B al2-FuFE] .
(Unit: mm)
Cutting Dia. Length | Length | Neck Dia| Taper | Overall Shank Dia. Ac;t#?#gfgé\\;i;zngftcvgffgggéng
d Al 2 d2 0° L D 30° 1° 1°30° 2° 3°

2NSH 040 150 0.4 0.40 150 | 037 15 45 4 1.60 1.66 1.72 1.78 1.93
2NSH 040 200 0.4 040 200 037 15 45 4 212 219 2.27 2.36 2.55
2NSH 040 250 0.4 0.40 250 0.37 15 45 4 2.64 273 2.83 2.93 3.17
2NSH 040 300 0.4 0.40 300 037 15 45 4 3.15 3.26 3.38 3.51 3.79
2NSH 040 350 0.4 0.40 350 037 15 45 4 3.67 3.80 3.94 4.08 4,42
2NSH 040 400 0.4 0.40 400 037 15 45 4 419 433 4.49 4.66 5.04
2NSH 040 500 0.4 0.40 5.00 037 15 45 4 522 5.40 5.60 5.81 6.28
2NSH 040 600 0.4 0.40 600 037 15 45 4 6.25 6.47 6.71 6.96 7.52
2NSH 040 800 0.4 0.40 800 | 037 15 45 4 8.32 8.61 8.92 9.26 10.01
2NSH 040 1000 0.4 0.40 10.00 037 15 45 4 1039 1075 @ 1114 1156  12.50
2NSH 040 1200 0.4 0.40 | 12.00 0.37 15 45 4 12.46 1289 1336 1386  14.98
2NSH 050 100 0.5 050 1.00 047 15 45 4 1.09 1.12 1.17 1.21 1.31
2NSH 050 150 0.5 0.50 150 047 15 45 4 1.60 1.66 1.72 1.78 1.93
2NSH 050 200 0.5 050 200 047 15 45 4 212 219 2.27 2.36 2.55
2NSH 050 250 0.5 0.50 250 047 15 45 4 2.64 273 2.83 2.93 3.17
2NSH 050 300 0.5 050 300 047 15 45 4 3.15 3.26 3.38 3.51 3.79
2NSH 050 350 0.5 050 350 047 15 45 4 3.67 3.80 3.94 4.08 4,42
2NSH 050 400 0.5 050 400 047 15 45 4 419 433 4.49 4.66 5.04
2NSH 050 500 0.5 050 500 | 047 15 45 4 522 5.40 5.60 5.81 6.28
2NSH 050 600 0.5 050 600 047 15 45 4 6.25 6.47 6.71 6.96 7.52
2NSH 050 800 0.5 050 800 | 047 15 45 4 8.32 8.61 8.92 9.26 10.01
2NSH 050 1000 0.5 050 10.00 0.47 15 45 4 1039 1075 @ 1114 | 1156  12.50
2NSH 050 1200 0.5 050 12,00 0.47 15 45 4 12.46 1289 1336 1386  14.98
2NSH 060 150 0.6 0.60 150 057 15 45 4 1.60 1.66 1.72 1.78 1.93
2NSH 060 200 0.6 060 200 057 15 45 4 212 219 2.27 2.36 2.55
2NSH 060 300 0.6 0.60  3.00 0.57 15 45 4 3.15 3.26 3.38 3.51 3.79
2NSH 060 400 0.6 0.60 400 | 057 15 45 4 4.19 4.33 4.49 4.66 5.04
2NSH 060 500 0.6 0.60 5.00 0.57 15 45 4 5.22 5.40 5.60 5.81 6.28
2NSH 060 600 0.6 060 600 | 057 15 45 4 6.25 6.47 6.71 6.96 7.52
2NSH 060 800 0.6 060 800 057 15 45 4 8.32 8.61 8.92 9.26 10.01
2NSH 060 1000 0.6 0.60 10.00 @ 057 15 45 4 1039 1075 1114 1156 12,50
2NSH 060 1200 0.6 0.60 12,00 0.57 15 45 4 1246 1289 1336 1386 14.98
2NSH 060 1600 0.6 0.60  16.00 057 15 50 4 1659 1717 1779 1846 @ 19.95
2NSH 070 200 0.7 070 200 0.66 15 45 4 214 2.21 2.29 2.38 2.57
2NSH 070 300 0.7 070 300 | 066 15 45 4 3.17 3.28 3.40 3.53 3.82
2NSH 070 400 0.7 0.70 400 @066 15 45 4 4.21 4.35 4.51 4.68 5.06
2NSH 070 600 0.7 070 600 066 15 45 4 6.27 6.49 6.73 6.98 7.55
2NSH 070 800 0.7 0.70  8.00 0.66 15 45 4 8.34 8.63 8.94 9.28 10.03
2NSH 070 1000 0.7 0.70  10.00 0.66 15 45 4 10.41 10.77 1116 1158 1252
2NSH 080 200 0.8 080 200 077 15 45 4 2.12 2.19 227 2.36 2.55
2NSH 080 300 0.8 0.80 3.00 0.77 15 45 4 3.15 3.26 3.38 3.51 3.79
2NSH 080 400 0.8 080 400 077 15 45 4 419 4.33 4.49 4.66 5.04
2NSH 080 500 0.8 0.80  5.00 @ 0.77 15 45 4 522 5.40 5.60 5.81 6.28
2NSH 080 600 0.8 080 600 077 15 45 4 6.25 6.47 6.71 6.96 7.52
2NSH 080 800 0.8 080 800 | 077 15 45 4 8.32 8.61 8.92 9.26 10.01
2NSH 080 1000 0.8 0.80 10.00 0.77 15 45 4 1039 1075 = 1114 1156  12.50
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2N s 2F Necked Square End for Super Hardened Steel 2N S 2F Necked Square End for Super Hardened Steel
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o4t I glH-_XTHACE Y 2 ¥ 2= g S/
(Unit: mm) (Unit: mm)
Cut}i—r:ngia. LefrgtT L?antT NeékﬂDia Xap?r Ever’#]\ Srle:‘rﬁjDiia. A%ﬁ?;gfgéi\fngggft Cvgffggg? g Out}i—n'_ngia. L?ncgﬂ; L?rgﬂ; Neg;‘Dia Xap‘er Ever?lg Slﬂrg 7D‘ia. Ais?lngr:‘:é\\;;ggft Cvc;i?;gg\eng
of Cul of Cul ngle en o 205 of Cu of Cu ngle en =] 205
s - - T o AE A 7a 20 g Hs - - AT o S FROIE e 201
d 4l ? d2 0° L D 30° 1° 1°30° 2° 3° d Al 2 d2 0° L D 30° 10 1°30" 20 30
2NSH 080 1200 0.8 0.80 12,00 0.77 15 45 4 12.46 12.89 13.36 13.86 14.98 2NSH 160 1600 1.6 1.60 16.00 1.55 15 50 4 16.63 17.21 17.83 18,50 = 20.00
2NSH 080 1600 0.8 0.80 16.00 0.77 15 50 4 16.59  17.17 17.79 18.46 19.95 2NSH 160 1800 1.6 160 1800 1.55 15 50 4 18.70 19.35 20.05 20.80 @ 22.49
2NSH 080 2000 0.8 0.80 | 20.00 @ 0.77 15 50 4 20.73 21.45 22.22 23.06 24.93 2NSH 160 2000 1.6 1.60 20.00 1.55 15 50 4 20.76 21.49 22.26 23.10 free
2NSH 080 2500 0.8 0.80 25.00 0.77 15 60 4 25.89 26.80 27.76 28.81 free 2NSH 180 800 1.8 1.80 8.00 1.75 15 45 4 8.36 8.65 8.96 9.30 10.06
2NSH 090 200 0.9 0.90 2.00 0.85 15 45 4 2.16 2.23 2.32 2.40 2.60 2NSH 180 1000 1.8 180  10.00 1.75 15 45 4 10.43 10.79 11.18 11.60 12.54
2NSH 090 400 0.9 0.90 4.00 0.85 15 45 4 4.23 437 4.53 4.70 5.08 2NSH 180 1200 1.8 1.80 12,00 1.75 15 45 4 12.50 12.93 13.40 13.90 15.03
2NSH 090 600 0.9 0.90 6.00 0.85 15 45 4 6.29 6.51 6.75 7.00 7.57 2NSH 180 1400 1.8 1.80 14.00 1.75 15 45 4 14.56 15.07 16.61 16.20 17.52
2NSH 090 800 0.9 0.90 8.00 0.85 115 45 4 8.36 8.65 8.96 9.30 10.06 2NSH 180 1600 1.8 1.80 16.00 1.75 115 50 4 16.63 17.21 17.83 18,50 = 20.00
2NSH 090 1000 0.9 0.90 10.00 0.85 15 45 4 10.43 10.79 11.18 11.60 12.54 2NSH 180 1800 1.8 1.80 18.00 1.75 15 50 4 18.70 19.35 20.05 20.80 free
2NSH 100 200 1.0 1.00 2.00 0.95 15 45 4 2.16 2.23 2.32 2.40 2.60 2NSH 180 2000 1.8 180 20.00 1.75 15 50 4 20.76 21.49 22.26 23.10 free
2NSH 100 300 1.0 1.00 3.00 0.95 15 45 4 3.19 3.30 3.42 3.55 3.84 2NSH 200 400 2.0 2.00 4.00 1.92 15 45 4 4.28 4.43 4.59 4,77 5.15
2NSH 100 400 1.0 1.00 4.00 0.95 15 45 4 4.23 4.37 4.53 4.70 5.08 2NSH 200 600 2.0 2.00 6.00 1.92 15 45 4 6.35 6.57 6.81 7.07 7.64
2NSH 100 500 1.0 1.00 5.00 0.95 15 45 4 5.26 5.44 5.64 5.85 6.33 2NSH 200 800 2.0 2.00 8.00 1.92 15 45 4 8.42 8.71 9.03 9.37 10.13
2NSH 100 600 1.0 1.00 6.00 0.95 15 45 4 6.29 6.51 6.75 7.00 7.57 2NSH 200 1000 2.0 2.00 10.00 1.92 15 45 4 10.49 10.85 11.24 11.67 12.61
2NSH 100 800 1.0 1.00 8.00 0.95 15 45 4 8.36 8.65 8.96 9.30 10.06 2NSH 200 1200 2.0 200 1200 1.92 15 45 4 12.55 12.99 13.46 13.96 15.10
2NSH 100 1000 1.0 1.00 10.00 0.95 15 45 4 10.43 10.79 11.18 11.60 12.54 2NSH 200 1400 2.0 200 1400 1.92 15 45 4 14.62 15.13 15.68 16.26 17.58
2NSH 100 1200 1.0 1.00 12.00 0.95 15 45 4 12.50 12.93 13.40 13.90 15.03 2NSH 200 1600 2.0 200 16.00 1.92 15 50 4 16.69 17.27 17.89 18.56 free
2NSH 100 1400 1.0 1.00 1400 0.95 15 45 4 14.56 15.07 15.61 16.20 17.52 2NSH 200 1800 2.0 200 1800 1.92 15 50 4 18.76 19.41 20.11 20.86 free
2NSH 100 1600 1.0 1.00  16.00 0.95 15 50 4 16.63 17.21 17.83 18.50 20.00 2NSH 200 2000 2.0 2.00  20.00 1.92 15 50 4 20.82 21.55 22.33 23.16 free
2NSH 100 1800 1.0 1.00 18.00 0.95 115 50 4 18.70 19.35 20.05 20.80 22.49 2NSH 200 2500 2.0 2.00 25.00 1.92 115 60 4 25.99 26.90 27.87 free free
2NSH 100 2000 1.0 1.00  20.00 0.95 15 50 4 20.76 21.49 22.26 23.10 24.97 2NSH 200 3000 2.0 2.00  30.00 1.92 15 70 4 31.16 32.25 33.41 free free
2NSH 100 2500 1.0 1.00 25.00 0.95 15 60 4 25.93 26.84 27.81 28.85 free 2NSH 200 4000 2.0 2.00  40.00 1.92 15 80 4 41.50 42.94 free free free
2NSH 100 3000 1.0 1.00  30.00 0.95 15 70 4 31.10 32.19 33.35 34.60 free 2NSH 250 1000 2.5 250 10.00 239 15 45 4 10.54 10.91 11.31 11.73 12.68
2NSH 120 400 1.2 1.20 4.00 1.14 15 45 4 4.25 4.39 4.55 472 5.11 2NSH 250 1200 2.5 2.50 12.00 2.39 15 45 4 12.61 13.05 13.562 14.03 free
2NSH 120 600 1.2 1.20 6.00 1.14 15 45 4 6.31 6.53 6.77 7.02 7.59 2NSH 250 1600 2.5 250 16.00 2.39 15 50 4 16.75 17.33 17.96 18.63 free
2NSH 120 800 1.2 1.20 8.00 1.14 15 45 4 8.38 8.67 8.99 9.32 10.08 2NSH 250 2000 2.5 2.50 20.00 2.39 15 50 4 20.88 21.61 22.39 free free
2NSH 120 1000 1.2 120 10.00 1.14 15 45 4 10.45 10.81 11.20 11.62 12.57 2NSH 250 2500 2.5 250 | 25.00 2.39 15 60 4 26.05 26.96 27.93 free free
2NSH 120 1200 1.2 120 12,00 1.14 15 45 4 12.51 12.95 13.42 13.92 15.05 2NSH 250 3000 2.5 250 30.00 2.39 15 70 4 31.22 32.31 free free free
2NSH 120 1600 1.2 120 16.00 1.14 15 50 4 16.65 17.23 17.85 18.52 20.02 2NSH 300 800 3.0 3.00 8.00 2.86 15 50 6 8.53 8.83 9.15 9.49 10.26
2NSH 120 2000 1.2 1.20 20.00 1.14 15 50 4 20.78 21.51 22.29 23.12 25.00 2NSH 300 1000 3.0 300 10.00 286 15 50 6 10.60 10.97 11.37 11.79 12.75
2NSH 120 2500 1.2 120 2500 1.14 15 60 4 25.95 26.86 27.83 28.87 free 2NSH 300 1200 3.0 3.00 1200 286 15 50 6 12.67 13.11 13.58 14.09 15.24
2NSH 150 400 1.9 1.50 4.00 1.44 15 45 4 4.25 4.39 4.55 4,72 5.11 2NSH 300 1600 3.0 3.00 16.00 286 15 60 6 16.80 17.39 18.02 18.69  20.21
2NSH 150 600 1.5 1.50 6.00 1.44 15 45 4 6.31 6.53 6.77 7.02 7.59 2NSH 300 2000 3.0 3.00 20.00 286 15 60 6 20.94 21.67 22.45 2329 | 25.18
2NSH 150 800 1.5 1.50  8.00 1.44 15 45 4 8.38 8.67 8.99 9.32 10.08 2NSH 300 2500 3.0 3.00 2500 286 15 60 6 26.11 27.02 27.99 29.04 free
2NSH 150 1000 1.5 1.50 | 10.00 @ 1.44 15 45 4 10.45 10.81 11.20 11.62 12.57 2NSH 300 3000 3.0 3.00 30.00 286 15 70 6 31.28 32.36 33.53 34.79 free
2NSH 150 1200 1.5 150 12,00 1.44 15 45 4 12.51 12.95 13.42 13.92 15.05 2NSH 300 3500 3.0 3.00 3500 286 15 70 6 36.44 37.71 39.08 40.54 free
2NSH 150 1600 1.5 1.50 16.00 1.44 15 50 4 16.65 17.23 17.85 18.562 20.02 2NSH 300 4000 3.0 3.00  40.00 2.86 15 80 6 41.61 43.06 44.62 free free
2NSH 150 1800 1.5 150 18,00 1.44 15 50 4 18.72 19.37 20.07 20.82 22.51 2NSH 400 1000 4.0 400 10.00 3.80 15 50 6 10.72 11.09 11.49 11.92 12.89
2NSH 150 2000 1.5 1.50  20.00 1.44 15 50 4 20.78 21.51 22.29 23.12 free 2NSH 400 1200 4.0 400 1200 3.80 15 50 6 12.78 13.23 13.71 14.22 15.38
2NSH 150 2500 1.5 150 25,00 1.44 15 60 4 25.95 26.86 27.83 28.87 free 2NSH 400 1400 4.0 400 1400 3.80 15 50 6 14.85 15.37 15,93 16.52 17.86
2NSH 150 3000 1.5 150  30.00 1.44 15 70 4 31.12 32.21 33.37 34.62 free 2NSH 400 1600 4.0 4.00 16.00 3.80 15 60 6 16.92 17.51 18.14 18.82 free
2NSH 150 4000 15 1.50  40.00 1.44 15 80 4 41.46 42.90 44.45 free free 2NSH 400 2000 4.0 400 20.00 3.80 115 60 6 21.05 21.79 22.57 23.42 free
2NSH 160 800 1.6 1.60 8.00 1.55 15 45 4 8.36 8.65 8.96 9.30 10.06 2NSH 400 2500 4.0 4.00 25.00 3.80 15 60 6 26.22 27.14 28.12 free free
2NSH 160 1000 1.6 1.60 10.00 1.55 15 45 4 10.43 10.79 11.18 11.60 12.54 2NSH 400 3000 4.0 400 30.00 3.80 15 70 6 31.39 32.48 33.66 free free
2NSH 160 1200 1.6 1.60 1200 1.55 15 45 4 12.50 12.93 13.40 13.90 15.03 2NSH 400 3500 4.0 4.00 35.00 3.80 15 70 6 36.56 37.83 free free free
2NSH 160 1400 1.6 160 1400 1.55 15 45 4 14.56 15.07 15.61 16.20 17.52 2NSH 400 4000 4.0 400 @ 40.00 3.80 15 80 6 41.73 43.18 free free free
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2NSH

2F Necked Square End for Super Hardened Steel

o8 I 2le-2 TR /
(Unit: mm)
Cutting Dia. Length | Length |NeckDia| Taper | Overall Shank Dia. Aiﬁ?#gfgéi\;;zngft Cvgffsgg‘isng
d Al 2 d2 0° L D 30’ 10 1°30° 20 3°

2NSH 400 5000 4.0 400 50.00 3.80 15 100 6 52,06 | 53.88 free free free
2NSH 500 1600 5.0 500 16.00 4.75 15 60 6 17.02 = 17.61 18.25 free free
2NSH 500 2000 5.0 5,00 20.00 4.75 15 60 6 21,15 | 21.89 free free free
2NSH 500 2500 5.0 500 25.00 475 15 60 6 26.32 | 27.24 free free free
2NSH 500 3000 5.0 500 30.00 475 15 70 6 31.49 free free free free
2NSH 500 3500 5.0 5.00 35.00 4.75 15 70 6 36.66 free free free free
2NSH 500 4000 5.0 500 40.00 475 15 80 6 41.82 free free free free
2NSH 500 5000 5.0 500 50.00 475 15 100 6 52.16 free free free free
2NSH 600 1500 6.0 6.00 1500 5.70 - 60 6 free free free free free
2NSH 600 2000 6.0 6.00 20.00 5.70 - 60 6 free free free free free
2NSH 600 3000 6.0 6.00 30.00 5.70 - 70 6 free free free free free
2NSH 600 4000 6.0 6.00 40.00 5.70 = 80 6 free free free free free
2NSH 800 2000 8.0 800 20.00 7.60 - 80 8 free free free free free
2NSH 800 3000 8.0 8.00 30.00 7.60 - 80 8 free free free free free
2NSH 800 4000 8.0 800 40.00 7.60 - 100 8 free free free free free

2SH

2F Square End for Super Hardened Steels

24 P-ZNHES

/

C=S0 ES

 Features

o Greater rigidity and reduced chattering through optimized W

geometry

¢ Cutting geometry specifically engineered for super hardened

steels
3 // % ¢ Only for Dry cutting
I \
L
153
SMG W S-HC'| =68 - 2|20 M7j|2 o] ZH40] A0) AE( WAko| 2 |
Carbide W Coated HRC - HANO| 2|40 HANS 2 NAE A7) 74B0]| 2|45t
- A3 E
Side CUTTING
| 5] p215
Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015

Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: A[EH (Limited choice)

Carbon Steel / " Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel )

AlloyStesli/loolSteel (~HB 240) (~HE -2460) Steel (HRc 45~55) Steel _ Nickel& Copper Alloy| Aluminum Alloy| Resin & Plastics | Graphite
aghy  AmEx (EE LR Thwen o Do “EEQ” Yedked sleid R
EFA; 3| % 20e| | z7 2 e [SR=1=] == =0

HBSs0 | (HB240) ThrRcso | HRC45-55 | acEi™ey
O A O O ©
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
5 LF
P;flg% r;o o B, M 433 Hl o

d Al L D
2SH 020 040 s4 0.2 0.4 38 4
2SH 030 060 S4 0.3 0.6 38 4
2SH 040 080 S4 0.4 0.8 38 4
2SH 050 100 S4 0.5 1 38 4
2SH 060 120 S4 0.6 1.2 38 4
2SH 070 140 S4 0.7 1.4 38 4
2SH 080 160 S4 0.8 1.6 38 4
2SH 100 250 S4 1.0 2.5 40 4
2SH 100 250 S6 1.0 2.5 40 6
2SH 120 300 S4 1.2 3 40 4
2SH 150 400 S4 1.5 4 40 4
2SH 150 400 S6 1.5 4 40 6
2SH 200 600 S4 2.0 6 40 4
2SH 200 600 S6 2.0 6 40 6
2SH 250 800 S4 2.5 8 40 4
2SH 250 800 S6 2.5 8 40 6
2SH 300 800 sS4 3.0 8 45 4
2SH 300 800 S6 3.0 8 45 6
2SH 350 800 S4 3.5 8 45 4
2SH 400 1000 S4 4.0 10 45 4
2SH 400 1100 S6 4.0 11 45 6
2SH 450 1100 S6 4.5 11 45 6
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2F Square End for Super Hardened Steels 4F Square End for Super Hardened Steels
ZSHL 2 P 4,SI-|L qu up

s =
=} =}
ow ow
< <
=3 =3
=3 =3
o o
=3 =3
(=% (=%
@D @D
= =
@ 2
Qo Qo
o2 o2
D bt
D D
5 &

252 ¥-xngeg Y 4gt B-=nZ8eg Y
(Unit: mm)
Cuting Dia LongihofCut | Ovea Lergh Shank Dia n  Features
PrO(i_kuct No. oA Lixt Mz A3 H 3 ¢ Greater rigidity and reduced chattering through optimized W
HiZ Hs geometry
d a L b W\ ¢ Cutting geometry specifically engineered for super hardened
2SH 500 1300 S6 5.0 13 50 6 3 // Q o (S)tﬁﬁ,lsfor Dry cutting
2SH 550 1300 S6 5.5 13 50 6
2SH 600 1300 S6 6.0 13 50 6 -n L \
2SH 650 1500 S8 6.5 15 60 8
2SH 700 1600 S8 7.0 16 60 8 5%
28H 750 1600 S8 7.5 16 60 8 @ @ SMG W S-HCYl <68 - &|20| M7 2 Wtio| 40| 3] HE Wto| 4 ]
2SH 800 1900 S8 8.0 19 60 8 Carbide Coated HRC - Aol 2|pot WA 2NAT A2f 7130 2/5HE
2SH 850 1900 $10 8.5 19 70 10 (UNEE
2SH 900 1900 S10 9.0 19 70 10 Side CUTTING
2SH 950 1900 S10 95 19 70 10 E p217
2SH 1000 2200 S10 10.0 22 70 10 \ Tolerance :
2SH 1050 2200 S12 10.5 22 75 12 Gutting Dia.
2SH 1100 2200 S12 11.0 22 75 12 R —
2SH 1200 2600 S12 12.0 26 75 12 d=6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: A[EH (Limited choice)
Carbon Steel / . Cast Iron Prehardened Super Hardened
Alloy S(E%eé / Sng)l Steel St(;ar%s?jéiel (~H§ éGO) . :;ieé ) Hﬂ%%:% ~7S\?t;el (Hthseg‘N . TnaNniiﬁl;neliuo Copper Aloy /ﬁk‘ra”i?i@ Moy )FEe-xsin &Plestis | Graphite
E‘Jfﬁg %ﬁg CHB240) = (HB260) %ﬁ;%%g (HJF?co 45-55) (H{Fi%?s%;of:) LREEs3s o8B EThIEEE TAHAE =c
O A O O ©
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
P;?I%J% ’;O o o M 433 Hl o
d Al L D
4SH 100 250 S4 1.0 2.5 40 4
4SH 100 250 S6 1.0 2.5 40 6
4SH 150 400 S4 1.5 4 40 4
4SH 150 400 S6 1.5 4 40 6
4SH 200 600 S4 2.0 6 40 4
4SH 200 600 S6 2.0 6 40 6
4SH 250 800 S4 2.5 8 40 4
4SH 250 800 S6 2.5 8 40 6
4SH 300 800 S4 3.0 8 45 4
4SH 300 800 S6 3.0 8 45 6
4SH 350 800 S4 3.5 8 45 4
4SH 400 1100 S4 4.0 11 45 4
4SH 400 1100 S6 4.0 11 45 6
4SH 450 1100 S6 4.5 11 45 6
4SH 500 1300 S6 5.0 13 50 6
4SH 600 1500 S6 6.0 15 50 6
4SH 600 1500 S6 100 6.0 15 100 6
4SH 800 1900 S8 8.0 19 60 8
4SH 1000 2200 S10 10.0 22 70 10
4SH 1000 2200 S10 100 10.0 22 100 10
4SH 1200 2600 S12 12.0 26 75 12
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4 SH H L4F Square End for Super Hardened Steels
42 B-217=g
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e

SMG
Carbide

Recommended workpiece Material :

S-HC
Coated

HRC
CUTTING
P218

i Features

e Suitalbe for heay cutting with Helix 45°
* Flute design to prevent chipping

¢ Greater rigidity and reduced chattering through optimized

geometry

¢ Cutting geometry specifically designed for super hardened

steels
¢ Only for Dry cutting

* g%!ﬁ 4552 70"3—1 =27
T UAE I3t B 4

|
|42 4742 Lol 240

s

2440| 3
- 2T MRS 9ol S| AT HA HY

Tolerance :

Cutting Dia.

d<6: 0/-0.01
d>6: 0/-0.015

©: 21X (First choice), O: E-E(Alternative choice), A: AI3F4 (Limited choice)

Carbon Steel / Sisfilss Sl Cast Iron Prehardened Yol See Super Hardened ‘

Aloy Steel / Tool Steel) = ig g ~ | (-HB260) Sl HRe 45-55) S8l ) | Taickel, Copper Aloy Alminum Alloy  Resin & Pastics | Graphite
cap aay | AHgex  FRO LS amea | (RSN deksss So=  oROEEd sxagetis ao
(el 2= =1 il = B0

(-HB3s0) | (MB240) Throsy | HRc45-89) i B
O A O @) ©
(Unit: mm)
Cutting Dia. Lengtr: o: Cut Overall Length Shank Dia.
Product No. Lk Eps PP M3A
e =° =° S S it

d n L D
4SHH 100 250 S6 1.0 2.5 40 6
4SHH 100 500 S6 1.0 5 40 6
4SHH 150 400 S6 1.5 4 40 6
4SHH 150 600 S6 1.5 6 40 6
4SHH 200 500 S6 2.0 5 40 6
4SHH 200 800 S6 2.0 8 40 6
4SHH 200 1000 S6 2.0 10 50 6
4SHH 250 800 S6 2.5 8 45 6
4SHH 250 1000 S6 2.5 10 50 6
4SHH 300 800 S6 3.0 8 45 6
4SHH 300 1200 S3 3.0 12 50 3
4SHH 300 1200 S6 3.0 12 50 6
4SHH 300 1500 S6 3.0 15 55 6
4SHH 400 1000 S6 4.0 10 45 6
4SHH 400 1500 S6 4.0 15 55 6
4SHH 400 2000 S4 4.0 20 60 4
4SHH 400 2000 S6 4.0 20 60 6
4SHH 500 1500 S6 5.0 15 55 6
4SHH 500 2500 S6 5.0 25 60 6
4SHH 600 1500 S6 6.0 15 55 6
4SHH 600 1500 100 6.0 15 100 6
4SHH 600 2000 S6 6.0 20 60 6

4SHH

4F Square End for Super Hardened Steels

4 B-XTHER /
(Unit: mm)
e Cunni_r:quia' Lenglt‘t: ,S: Cut Over;a(li\pL:nglh Srﬂrg 7D1ia.
HE Hs = - - o A=

d n L D

4SHH 600 2500 S6 6.0 25 65 6

4SHH 600 3000 S6 6.0 30 70 6

4SHH 800 2000 S8 8.0 20 60 8

4SHH 800 2000 100 8.0 20 100 8

4SHH 800 2500 S8 8.0 25 65 8

4SHH 800 3000 S8 8.0 30 70 8

4SHH 800 4000 S8 8.0 40 80 8

4SHH 1000 2000 S10 10.0 20 60 10

4SHH 1000 2200 100 10.0 22 100 10

4SHH 1000 3000 S10 10.0 30 70 10

4SHH 1000 4000 S10 10.0 40 80 10

4SHH 1000 5000 S10 10.0 50 100 10

4SHH 1200 3000 S12 12.0 30 75 12

4SHH 1200 4000 S12 12.0 40 80 12

4SHH 1200 5000 S12 12.0 50 100 12

4SHH 1400 3500 S14 14.0 35 80 14

4SHH 1600 3500 S16 16.0 35 80 16

4SHH 1600 5000 S16 16.0 50 100 16

4SHH 1600 7000 S16 16.0 70 120 16

4SHH 2000 5000 S20 20.0 50 110 20

4SHH 2000 7000 S20 20.0 70 130 20
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6 SH l6F Square End for Super Hardened Steels

6 B-Zugcg Y

Y
<
w
=

=3
x
-
2
=R
@D
s
@
3
L
b
D
[

AEIE T (3)
| Features STARTOOL CO., LTD.

e Greater rigidity and reduced chattering through optimized W
geometry

¢ Cutting geometry specifically engineered for super hardened
steels

h\
// % e Only for Dry cutting
\

ad

4l

1 3 E x|
Ex
. 2|Mo| M2 LEo| ZHA0| 30 AfE{2 BHato] M W

- HAo| 240t YAE 2 02T A% 7430 2|2stE
SMG S-HC <68 HAIEE
Carbide Coated HRC
@ @ & CU#&
P. 19 Tolerance :

Cutting Dia.

d<6: 0/-0.01

d>6: 0/-0.015

Recommended workpiece Material : © 21 (Firstchoice), O: B (Alternative choice), A: A3 Limited choice) F O r
Nlo?g;ggr/ifgléteel St(a~ir|]'||‘|a382‘§(§‘)ae| (?S;SB:;:Z:%B) Prehsatredjned H(a;gin:gitf)e)el SuPerST:er?ened Nickeld er Alloy|Aluminum Alloy| Resin & Plastics | Graphite
e ey 2HpiEx (R LM aaea | GO R £32” usiig e 4% e BatAs 20
“HB350 | (HB240) Thiresoy, | HRc46-88) | FaEemes
o o o o o Hardened
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
Pﬁ%oé N§o Uz B HE 433 Hl

d n L D
6SH 600 1500 50 6.0 15 50 6
6SH 600 2000 60 6.0 20 60 6
6SH 600 2500 65 6.0 25 65 6
6SH 600 3000 70 6.0 30 70 6
6SH 800 2500 65 8.0 25 65 8
6SH 800 3000 70 8.0 30 70 8
6SH 800 3500 90 8.0 35 90 8
6SH 800 4000 90 8.0 40 90 8
6SH 1000 3500 80 10.0 35 80 10
6SH 1000 4500 100 10.0 45 100 10
6SH 1000 5500 110 10.0 55 110 10
6SH 1200 4000 90 12.0 40 90 12
6SH 1200 5000 100 12.0 50 100 12
6SH 1200 6000 110 12.0 60 110 12
6SH 1600 4500 100 16.0 45 100 16
6SH 1600 5000 110 16.0 50 110 16
6SH 1600 8000 150 16.0 80 150 16
6SH 2000 5000 110 20.0 50 110 20
6SH 2000 8000 150 20.0 80 150 20
6SH 2000 10000 160 20.0 100 160 20

ization 7
o or,
o

&

7y,
e
oozt

\wermatiy,

INNOBIZ

= J|eYugsLoY
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2N 2F Necked Ball End 2N 2F Necked Ball End
(Unit: mm)
& & L Features _ ) , Actual Effective Length depending &
- @ * Extended neck style for long reach applications (;ngg?ug‘gf- ';incg&:‘ ';i”cgl‘]? fecine Xip?; g/:rz&! Shenk Dia on incined angle of workpiece =
] * Greater rigidity and reduced chattering through optimized Product No. N uxt | esm O ° _,Hﬁﬂ oo | = HIEHE HIZH0] [ |2 Zo| ]
= geometry ‘ HE s gzyENn  —C T R g
3 42| o) o 5 ¢ For Dry cutting and Wet cutting dXR) 21 ” @ 0° L D 30 10 1030° 00 30 3
7 4 /] ¢
2 0 1‘*1 T ¥ 2NB 040 350 04XR02 030 350 037 15 | 45 4 366 378 391 405 @ 437 &
L - 2NB 040 400 0.4XR0.2 030 400 037 15 45 4 418 | 432 | 447 | 463 4.99
_insinseapoge” ||~ L ﬂ_ ; TP —— l 2NB 040 450 04XR02 | 030 450 037 15 | 45 4 470 | 485 502 520 561
. 51240| 72 10| 20| T0] AE{2] HrAN0] HS 2NB 040 500 0.4XR0.2 030 500 037 15 45 4 521 539 558 578 | 6.23
SMG LHA L AAR 2NB 040 600 04XR0.2 030 600 037 15 @ 45 4 625 646 @ 669 693 | 7.47
@ @ @ 2NB 040 800 0.4XR0.2 030 800 037 15 45 4 832 860 @ 890 923 | 996
2NB 050 100 05XR025 035 100 047 15 | 45 4 108 | 111 114 | 117 125
CUTTING 2NB 050 150 05XR025 035 150 047 15 | 45 4 159 164 | 169 175 | 187
2NB 050 200 05XR0.25 035 200 047 15 45 4 211 218 | 225 232 249
\EZJ Tolerance :
: 2NB 050 250 05X R0.25 035 250 047 15 45 4 263 271 | 280 290 @ 3.11
Cutting Dia. el 2NB 050 300 05XR0.25 035 300 047 15 45 4 315 325 335 347 373
526 0001 | Fe0.25: 0/0.005 2NB 050 400 0.5XR0.25 035 400 047 15 45 4 418 432 | 446 @ 462 @ 4.98
d>6: 0/-0.015 | R>0.25: 0/-0.01 2NB 050 500 0.5 X R0.25 0.35 5.00 0.47 15 45 4 5.21 5.39 5.57 5.77 6.22
2NB 050 600 05XR0.25 035 600 047 15 45 4 625 646 @ 668 692 | 7.46
Recommended workpiece Material : © 24 (Firstchoice), O: 5 (Altemative choice), A: 431 (Liited choice) 2NB 050 800 05XR025 035 800 047 15 | 45 4 831 |« 859 890 @ 922 995
A”chg;ggp/%ﬂjl éteel Sisfilss Sl (i'stt ggg) F’rehsatrs;ned Yl See Superskt':ef?ened Nk _ _ ‘ _ 2NB 050 1000 0.5XR0.25 035 10.00 047 15 45 4 1038 | 1073 | 1111 | 1152 | 12.44
(HBI) gg'l%f.jl‘l HE'EES%SO £HRes) (H?,_‘;é“é;js) 1HRo55-63) 'Il_'li;allgliahllgn IQQE— Cogg_jg'w /:;kggggi‘%v zis.%&gmc% G%F’E“e 2NB 060 100 06XR0O3 040 100 057 15 45 4 108 110 113 116  1.23
BAZ S creag (820 BNBSE | (Roussy ZoEEE ERHSES 2NB 060 200 06XR0.3 040 200 057 15 45 4 211 217 224 231 248
o N o o o o o A 2NB 060 250 0.6 XRO.3 | 040 250 057 15 | 45 4 263 271 280 289  3.10
2NB 060 300 0.6XRO.3 | 040 300 057 15 | 45 4 314 324 | 335 346 | 3.72
(Unit: mm) 2NB 060 350 06XR0.3 040 350 057 15 45 4 366 378 390 404 434
cuting D | Lot | tongtr |neckc | Toer | vt brerki poa Eectie gingfﬂ;v 2?5523?9 2NB 060 400 0.6 XR0.3 040 | 400 057 15 45 4 418 431 | 446 461 | 4.96
. XRadusoi | oiGut | ofOut | B2 | Anje | Lengh | M Kl il 2NB 060 450 0.6 XR0.3 040 450 057 15 @ 45 4 469 485 501 519 559
HE #s ;*Zf"x'g;?%.* 2% |2% -z mE 2NB 060 500 06XR03 040 500 057 15 45 4 521 538 557 576  6.21
dXR) " 7 @ 0° L D 30 1o 10307 00 g0 2NB 060 550 0.6 XR0.3 040 550 057 15 45 4 573 592 612 634 683
2NB 060 600 06XR0.3 040 | 600 057 15 45 4 624 645 @ 667 691 | 7.45
2NB 020 050 02XRO1 | 0.15 | 050 | 018 | 15 | 45 4 055 05 = 058 = 06 064 2NB 060 800 0.6 XR0.3 | 040 800 057 15 | 45 4 831 859 889 921 994
2NB 020 075 02XRO.1 015 075 018 15 | 45 4 o8t = 08 08 08 095 2NB 060 1000 0.6 XR0.3 040 | 1000 057 15 45 4 1038 | 1073 1111 1151 1242
2NB 020 100 0.2XxR01 015 | 100 018 = 15 45 4 1.06 11 T8 117 1 126 2NB 060 1200 0.6 XR0.3 040 1200 057 15 45 4 | 1245 1287 1332 @ 1381 1491
2NB 020 125 02XRO1 015 125 018 15 45 4 132 137 | 141 146 | 157 INB 070 200 07 XR035 045 200 066 15 | 45 4 213 219 | 226 233 249
2NB 020 150 02XRO1 | 015 150 018 15 | 45 4 158 | 163 169 & 175  1.88 INB 070 400 07 XR0.35 045 | 400 | 066 15 | 45 4 420 | 433 | 447 | 463 | 498
2NB 020 200 0.2XR01 015 200 018 15 45 4 2.1 217 | 224 | 232 25 2NB 070 600 0.7XR0.35 045 600 066 15 | 45 4 626 | 647 669 | 693  7.46
2NB 020 250 02XR01 015 250 018 15 45 4 2.61 27 28 29 | 312 B EITOI0 07 roEs | "oas e o e s s 4 833 | 861 | 8ot | 923 | oo
2NB 020 300 02XR01 015 300 018 15 45 4 313 324 335 347 375 INB 080 200 08XR0O4 050 200 077 15 45 4 211 | 217 | 223 230 245
2NB 030 050 0.3XR0.15 025 050 028 15 @ 45 4 055 056 @ 057 059 | 063 2NB 080 300 08XR0OA | 050 300 077 15 | 45 i 314 324 | 334 | 345 @ 370
2NB 030 075 03XR0.15 025 075 028 15 45 4 080 083 085 08 094 INB 080 400 08XR04 | 050 | 400 | 077 | 15 | 45 4 417 | 431 | 445 | 460 | 494
2NB 030 100 03XR0O.15 025 100 028 15 45 4 106 1.09 113 117 | 1.25 2NB 080 500 08XR04 | 050 | 500 | 077 | 15 | 45 B 521 | 538 | 556 | 575 | 618
2NB 030 125 0.3XR0.15 025 125 028 15 | 45 4 132 136 141 145 | 156 2NB 080 600 08XR04 | 050 | 600 | 077 | 15 | 45 4 624 | 645 666 690 | 743
2NB 030 150 0.3XR0O.15 025 150 028 15 | 45 4 158 | 163 168 174 187 2NB 080 800 08XR0.4 050 800 077 15 45 4 831 858 & 888 920 991
2NB 030 200 0.3XRO.15 025 200 028 15 | 45 4 210 | 216 | 224 | 232 249 2NB 080 1000 08XR0.4 050 1000 077 15 45 4 1038 | 1072 1110 1150 = 12.40
2NB 030 250 0.3XR0O.15 | 025 250 | 028 15 | 45 4 261 270 | 279 | 28 | 3.11 2NB 080 1200 08XR0.4 050 1200 077 15 | 45 4 1244 1286 1331 1380 @ 14.89
2NB 030 300 03XR0.15 025 300 028 15 45 4 313 = 823 335 347 373 2NB 090 200 0.9XR0.45 060 200 085 15 45 4 214 | 220 227 233 | 249
2NB 040 100 0.4 X RO.2 0.30 1.00 0.37 15 45 4 1.08 1.1 1.14 1.18 1.26 2NB 090 400 0.9X R0.45 0.60 4.00 0.85 15 45 4 4.21 4.34 4.48 4.63 4.97
2NB 040 150 0.4XR02 030 150 037 15 45 4 160 165 170 175 | 1.88 2NB 090 600 0.9XRO.45 060 600 085 15 | 45 4 628 | 648 670 | 693  7.46
2NB 040 200 04XR0.2 030 =200 037 15 45 4 211 218 | 225 233 250 2NB 090 800 09X RO.45 060 800 08 15 45 4 835 862 @ 892 923 995
2NB 040 250 04XR02 030 250 037 15 45 4 263 | 272 281 290 312 2NB 090 1000 0.9XR0.45 = 060 1000 085 15 | 45 4 1041 | 1076 | 1113 | 1153 | 12.43
2NB 040 300 04XR02 030 300 037 15 | 45 4 315 325 @ 336 348 | 375 2NB 100 200 1.0XR05 080 200 095 15 @ 45 4 214 220 226 @ 233 248
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(Unit: mm) (Unit: mm)
Cutting Dia. Length | Length |NeckDia| Taper | Overal Shank Dia, A%ﬁﬂgf:éi\;;;ng;r\l/gffsggien & Cutting Dia. Length | Length ' NeckDia Taper | Overall Shank Dia. Ai:?,!g?:gg;i;ggg Céff;gg‘gg
rte, | Aol | oGx | a0t | &g | dge | g | 433 i1 T4 T 22 20 rupare, | ol | ot | oGt |83 | e |Lwoh | 453 RAE T TE 38 20
Lok wExgwy TR e waxgwy TR

(dXR) ” 2 d2 0° L D 30° 1° 1°30" 20 3° dXR) n 2 d2 0° L D 30° 1° 1°30° 20 3°
2NB 100 300 1.0 X R0.5 080 300 | 095 15 45 4 3.18 3.27 3.37 3.48 3.72 2NB 160 1600 1.6 X R0.8 1.60 16.00 1.55 15 50 4 1660 1715 1774 1838 19.81
2NB 100 400 1.0 X RO.5 0.80 4.00 0.95 15 45 4 4.21 4.34 4.48 4.63 4.96 2NB 160 2000 1.6 X R0O.8 1.60  20.00 @ 1.55 15 50 4 20.74 2143 | 2218 @ 22.98 free
2NB 100 400 S6 1.0 X RO.5 080 400 | 095 15 50 6 4.21 4.34 4.48 4.63 4.96 2NB 200 400 2.0 XR1.0 1.80 400 192 15 45 4 4.25 4.36 4.49 4.62 4.91
2NB 100 500 1.0 X R0.5 0.80 5.00 0.9 15 45 4 524 5.41 5.59 5.78 6.21 2NB 200 500 2.0 X R1.0 1.80  5.00 1.92 15 45 4 5.28 5.43 5.59 5.77 6.15
2NB 100 600 1.0 X RO.5 080 600 095 15 45 4 6.28 6.48 6.69 6.93 7.45 2NB 200 600 2.0 X R1.0 1.80 6.00 192 15 45 4 6.32 6.50 6.70 6.92 7.40
2NB 100 600 S6 1.0 X R0.5 0.80 6.00 0.95 15 50 6 6.28 6.48 6.69 6.93 7.45 2NB 200 600 S6 = 2.0 X R1.0 1.80  6.00 192 15 50 6 6.32 6.50 6.70 6.92 7.40
2NB 100 800 1.0 X R0.5 080 800 | 095 15 45 4 8.34 8.62 8.91 9.23 9.93 2NB 200 800 2.0 X R1.0 1.80 800 192 15 45 4 8.38 8.64 8.92 9.22 9.88
2NB 100 800 S6 1.0 X RO.5 080 800 | 095 15 50 6 8.34 8.62 8.91 9.23 9.93 2NB 200 800 S6 = 2.0 X R1.0 1.80 800 192 15 50 6 8.38 8.64 8.92 9.22 9.88
2NB 100 1000 1.0 X R0.5 0.80 10.00 | 0.95 15 45 4 10.41 1076 =~ 1113 = 1163 1242 2NB 200 1000 2.0 X R1.0 1.80 10.00 1.92 15 45 4 10.45 1078 = 1114 | 1152 1237
2NB 100 1000 S6 1.0 X RO.5 0.80 10.00 0.95 15 50 6 10.41 10.76 1113 1153 | 12.42 2NB 200 1000 S6 2.0 X R1.0 1.80  10.00 = 1.92 15 50 6 1045 1078 |« 1114 1152 1237
2NB 100 1200 1.0 X R0.5 0.80 12,00 | 0.95 15 45 4 12.48 1290 1334 1383 1491 2NB 200 1200 2.0 X R1.0 1.80 12.00 1.92 15 45 4 1262 1292 = 1335 1382 14.86
2NB 100 1200 S6 1.0 X RO.5 0.80 12,00 @ 0.95 15 50 6 1248 1290 1334 1383 @ 1491 2NB 200 1200 S6 = 2.0 X R1.0 1.80  12.00 = 1.92 15 50 6 1262 1292 1335 1382 14.86
2NB 100 1400 1.0 X R0.5 0.80 1400 @ 095 15 45 4 1455 1504 1556 @ 1613  17.39 2NB 200 1400 2.0 XR1.0 1.80 14.00 1.92 15 45 4 1459 1506 1557  16.11 17.34
2NB 100 1600 1.0 X R0.5 0.80 16.00 @ 0.95 15 50 4 16.61 1717 1778 = 1843  19.88 2NB 200 1600 2.0 X R1.0 1.80  16.00 = 1.92 15 50 4 1665 1720 | 1779 = 18.41 19.83
2NB 100 1600 S6 = 1.0 X RO.5 0.80 16.00 0.95 15 60 6 16.61 1717 | 17.78 1843  19.88 2NB 200 1600 S6 2.0 X R1.0 1.80 16.00 1.92 15 60 6 1665 1720  17.79 = 18.41 19.83
2NB 100 1800 1.0 X R0.5 0.80 18.00 = 0.95 15 50 4 18.68 = 19.31 1999 2072 | 22.37 2NB 200 1800 2.0 X R1.0 1.80 18.00 = 1.92 15 50 4 1872 = 19.34 | 20.00 = 20.71 free
2NB 100 2000 1.0 X RO.5 0.80  20.00 | 0.95 15 50 4 20.75 = 2145 | 22.21 23.02 2485 2NB 200 1800 S6 2.0 X R1.0 1.80 18.00 1.92 15 60 6 18.72  19.34  20.00 @ 20.71 free
2NB 100 2000 S6 1.0 X RO.5 0.80 20.00 095 15 60 6 20.75 = 21.45 @ 22.21 23.02  24.85 2NB 200 2000 2.0 XR1.0 1.80  20.00 = 1.92 15 50 4 20.79 2148 | 2222 | 23.01 free
2NB 120 400 1.2 X RO.6 1.20 4.00 1.14 15 45 4 4.23 4.35 4.49 4.63 4.96 2NB 200 2000 S6 2.0 X R1.0 1.80 20.00 1.92 15 60 6 20.79 | 2148 2222 2301 24.80
2NB 120 600 1.2 X R0.6 120 600 1.14 15 45 4 6.29 6.49 6.70 6.93 7.45 2NB 200 2200 2.0 XR1.0 1.80 2200 1.92 15 60 4 20.79 | 2148 2222 2301 free
2NB 120 800 1.2 X RO.6 1.20 800 1.14 15 45 4 8.36 8.63 8.92 9.23 9.93 2NB 200 2500 2.0 X R1.0 1.80 25.00 1.92 15 60 4 2596 2683 @ 27.76  28.76 free
2NB 120 1000 1.2 X RO.6 1.20  10.00 1.14 15 45 4 1043 1077 = 1114 1153 1242 2NB 200 2500 S6 2.0 X R1.0 1.80  25.00 1.92 15 60 6 2596 | 2683 27.76 2876 @ 31.02
2NB 120 1200 1.2 X R0.6 1.20 1200 1.14 15 45 4 1249 1291 1335 13.83 @ 14.91 2NB 200 3000 2.0 XR1.0 1.80  30.00 1.92 15 70 4 31.13 | 3218 | 33.30 free free
2NB 120 1600 1.2 X RO.6 120 16.00 1.14 15 50 4 1663 1719 1779 1843 19.88 2NB 200 3500 2.0 X R1.0 1.80  35.00 @ 1.92 15 70 4 36.29 | 37.52 = 38.84 free free
2NB 120 2000 1.2 X R0.6 1.20  20.00 1.14 15 50 4 20.76 | 2147 2222 | 2303 2485 2NB 200 4000 2.0 XR1.0 1.80  40.00 1.92 15 80 4 41.46 | 42.87 free free free
2NB 150 300 1.5 XR0.75 135 300 144 15 45 4 3.19 3.27 3.36 3.46 3.68 2NB 250 800 25 XR125 250 800 239 15 45 4 8.43 8.68 8.95 9.24 9.89
2NB 150 400 1.5 XR0.75 135 400 144 15 45 4 422 4.34 4.47 4.61 4,92 2NB 250 1000 25XR1.25 250 1000 239 15 45 4 1050 1082 = 1117 = 1154 1238
2NB 150 400 S6 1.5 XR0.75 135 400 144 15 50 6 422 4.34 4.47 4.61 4.92 2NB 250 1200 25 XR125 250 1200 239 15 45 4 12567 1296 1339 1384 14.86
2NB 150 600 1.5XR0.75 135 600 144 15 45 4 6.29 6.48 6.69 6.91 7.41 2NB 250 1600 25 XR125 250 1600 239 15 50 4 16.70 1724 1782 1844 free
2NB 150 600 S6 1.5 XR0.75 135 600 144 15 50 6 6.29 6.48 6.69 6.91 7.41 2NB 250 2000 25 XR1.25 250 2000 239 15 50 4 20.84 | 2152 @ 2225 free free
2NB 150 800 1.5 XR0O.75 135 800 144 15 45 4 8.35 8.62 8.90 9.21 9.90 2NB 250 2500 25 XR125 250 2500 239 15 60 4 26.01 26.87  27.79 free free
2NB 150 800 S6 1.5 XR0.75 135 800 1.44 15 50 6 8.35 8.62 8.90 9.21 9.90 2NB 300 600 3.0 XR1.5 300 600 @286 15 50 6 6.42 6.59 6.77 6.97 7.41
2NB 150 1000 1.5 X R0O.75 = 135 10.00 1.44 15 45 4 1042 | 1076 | 1112 1151 12.38 2NB 300 800 3.0 X R1.5 300 800 286 15 50 6 8.48 873 8.99 9.27 9.90
2NB 150 1000 86 1.5 X R0.75 = 1.35 10.00 1.44 15 50 6 1042 1076 = 1112 1151 12.38 2NB 300 1000 3.0 XR1.5 300 10.00 286 15 50 6 10.55 1087  11.21 1157 12.39
2NB 150 1200 1.5 XR0.75 = 135 1200 144 15 45 4 1249 1290 1334 1381 14.87 2NB 300 1200 3.0 X R1.5 3.00 12.00 286 15 50 6 1262  13.01 1342 1387 | 14.87
2NB 150 1200 86 1.5 X R0.75 = 1.35 1200 1.44 15 50 6 1249 | 1290 & 1334 1381 14.87 2NB 300 1400 3.0 X R1.5 3.00 1400 286 15 50 6 1469 1515 1564 1617 = 17.36
2NB 150 1400 1.5 XR0.75 135 1400 1.44 15 45 4 1456 1504 = 1555  16.11 17.36 2NB 300 1600 3.0 X R1.5 3.00 16.00 2.86 15 60 6 1676 1728 = 1786  18.47 @ 19.85
2NB 150 1600 1.5 X R0.75 135 16.00 1.44 15 50 4 1662 1718 |« 1777 = 18.41 19.84 2NB 300 1800 3.0 X R1.5 3.00 18.00 286 15 60 6 1882  19.42  20.07  20.77 @ 2233
2NB 150 1600 S6 = 1.5 X R0.75 | 135 1600 1.44 15 60 6 1662 1718 | 1777 1841 19.84 2NB 300 2000 3.0 X R1.5 3.00 20.00 2.86 15 60 6 20.89 2156 2229 23.07 24.82
2NB 150 2000 1.5 X R0O.75 135 20.00 1.44 15 50 4 2076 = 21.46 @ 2220 @ 23.01 free 2NB 300 2500 3.0 X R1.5 3.00 25.00 286 15 60 6 26.06 = 26.91 27.83 = 2882 free
2NB 150 2000 86 = 1.5 X R0.75 | 1.35 2000 1.44 15 60 6 2076 = 2146 2220 | 23.01 @ 24.81 2NB 300 3000 3.0 X R1.5 3.00 30.00 286 15 70 6 31.22 | 3226 @ 3337 @ 3457 free
2NB 150 2500 1.5 X R0.75 135 25,00 1.44 15 60 4 2593 2680 27.75 @ 2876 free 2NB 300 3500 3.0 X R1.5 3.00 3500 286 15 70 6 36.39  37.61 38.91 40.32 free
2NB 150 3000 1.5 X R0O.75 = 135 30.00 1.44 15 70 4 31.10 3215 | 3329 @ 3451 free 2NB 300 4000 3.0 X R1.5 3.00 40.00 2.86 15 80 6 4156 = 4296 @ 44.45 free free
2NB 160 600 1.6 X RO.8 160 600 155 15 45 4 6.27 6.46 6.66 6.88 7.38 2NB 300 5000 3.0 XR1.5 3.00 50.00 @ 2.86 15 100 6 5190 5365 5554 free free
2NB 160 800 1.6 X R0.8 160 800 | 155 15 45 4 8.33 8.60 8.88 9.18 9.86 2NB 350 1500 35XR1.75 | 350 15,00 335 15 60 6 1573 1622  16.74 1730 @ 18.56
2NB 160 1000 1.6 X RO.8 1.60  10.00 = 1.55 15 45 4 1040 1074 = 11.09 1148 1235 2NB 350 2000 3.5XR1.75 350 20.00 335 15 60 6 2090 = 2157 | 2228 @ 23.05 24.78
2NB 160 1200 1.6 X R0.8 1.60 | 12.00 1.55 15 45 4 12.47 1288  13.31 1378 | 14.83 2NB 350 2500 35XR1.75 | 350 @ 25.00 | 335 15 60 6 26.07  26.91 27.82 | 28.80 free
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2F Necked Ball End 2F Ball End-Short
2N EEEEE! Y ZB |22 2 AE %

(Unit: mm)
g Cutting Dia Length | Length | Neck Di Te Overall 'Shank Di Actual Efective Length depending L S W g
= uttil a. eng eC la aper an| ia. incli aidi i imi =
T T won | ot = fngle | Longth | a7 J(o;l :rg:h:eud 3pgleﬁofgwcc)’r@§clg ¢ Greater rigidity and reduced chattering through optimized T
=] Product No. T Uy eam T oz mm S = 2o ThE /& Zo| geometry =)
= HE s Werpemes =8 w28 s 3 « Suitable for heat shrink fit chucks @
@ = : . >
c% AXR) [1 P @ 0° L D 0 1o 1030 o0 3 o C // @ e For Dry cutting and Wet cutting c%
g 4 g
2 2NB 350 3000 35XR1.75 350 3000 335 15 70 6 3124 3226 | 3337 3455 | free % \ @
i L
2NB 350 4000 35XR1.75 350 4000 335 15 80 6 4157 4296 @ 4445 @ free free : =%
= o
2NB 400 1000 40XR20 = 400 1000 380 15 50 6 1065 = 1095 = 1128 1162 | 12.40 + 2|9 A2 Lsio| 2b40] 20| A2 WAt0| S W
2NB 400 1200 40XR20 = 400 1200 380 15 50 6 1272 1309 1349 1392 14.89 . Ci8kS 0j| Al S| 23HaH
2NB 400 1600 40XR20 = 400 16.00 380 15 60 6 1685  17.37 | 17.93 1852  19.86 SMG AITiC LAY 2Mg
2NB 400 2000 4.0 X R2.0 400 2000 3.80 15 60 6 2099 2165 2236 2312  free Carbide Coated
2NB 400 2500 40XR20 400 2500 380 15 60 6 26.16 | 27.00 27.90 2887 | free
2NB 400 3000 40X R20 = 400 3000 380 15 70 6 3132 3235 3344  free free CUTTING
2NB 400 3500 40XR20 = 400 3500 380 15 70 6 36.49 3769 3898 free free 224
2NB 400 4000 40XR20 400 4000 380 15 80 6 4166 4304  free free free B Tolerance :
2NB 400 5000 40XR20 = 400 5000 380 15 100 6 52.00 5374 @ free free free Cutting Dia. Radius
2NB 600 1500 6.0XR30 = 700 1500 570 - 60 6 free free free free free <6 0001 | Fe0.25: 0/-0.008
2NB 600 2000 6.0XR3.0 | 700 2000 570 - 60 6 free free free free free 456: 0/-0.015 | R>0.25: 0/-0.01
2NB 600 3000 6.0 X R3.0 7.00 30.00 5.70 = 110 6 free free free free free
2NB 800 2000 80XR40 1000 2000 7.60 - 60 8 free free free  free | free Recommended workpiece Material : © 2} (Firstchoice), O+ HE (Alterative choice), A: HE Limited choice)
2NB 800 3000 8.0 X R40 | 1000 30.00 7.60 = 100 8 free free free free free A||oyog;2(e)|n/ST§;| é oy Stainless Steel (?SSBt ggg) Pfefgredjned Hardened Steel SUDGVS';':SEHGU Nl ‘ ‘ . ‘
2NB 1000 2500  10.0 X R5.0 1200 2500 950 - 70 10 free  free | free | free | free (~HB 350) jggl%lza“& =5 (-HRc 50) (Hf*,c,;‘;ﬁf” (HRe55~68)  Titanium Al Coghg, oy Ak ey ey CE©
2NB 10003500  10.0XR50 1200 3500 950 — 100 10  free  fee  fee | free | free He/HSZ  Uhgwn (B0 BWIEY pogh AMgey WMAEEsEs SRR BTRES TR OE
12.0 X R 14 11 - 12 f fi fi f f
2NB 1200 3000 .0 6.0 .00 = 30.00 .50 80 ree ree ree ree ree o A o o ° o 0 A
2NB 1200 4000 12.0 X R6.0  14.00 40.00 11.50 = 110 12 free free free free free
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
Product No. X Radius of Ball Nose ey FEH M3A
HE Hs L7 X 2 = )=t
dXR) Al L D
2BS 050 050 S4 0.5 X R0.25 0.5 45 4
2BS 100 100 S4 1.0 X RO.5 1 45 4
2BS 150 150 S4 1.5 X R0O.75 1.5 45 4
2BS 200 200 S4 2.0 X R1.0 2 45 4
2BS 300 300 S4 3.0 XR1.5 3 45 4
2BS 400 400 S4 4.0 X R2.0 4 45 4
2BS 600 600 S6 6.0 X R3.0 6 50 6
2BS 800 1000 S8 8.0 X R4.0 10 60 8
2BS 1000 1000 S10 10.0 X R5.0 10 70 10
2BS 1200 1200 S12 12.0 X R6.0 12 75 12
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2BR Zse e

2BR Z se e

/ /
(Unit: mm)
Features
& ¢ L Cutting Dia. Length of Cut Overall Length Shank Dia. &
- ¢ Greater rigidity and reduced chattering through optimized W Product No. X Radius of Ball Nose ey Fzt M3ZA bl -
3 geometry WELES w2l x g |2 g
] e For Dry cutting and Wet cutting [dXR) n L D @
g A\ g
2 U[C // q 2BR 600 1200 60 6.0X R3.0 12 60 6 2
IS Q)|
D i iy 2BR 600 1200 70 6.0 XR3.0 12 70 6 2
‘ L 5 . 2BR 600 1200 80 6.0 XR3.0 12 80 6
= o
2|240| M| Ltio] 2440| 20| AEY HA0] HS W 2BR 600 1200 90 6.0 X R3.0 12 90 6
7 2 a8 2BR 600 1200 100 6.0XR3.0 12 100 6
SMG AT 2BR 700 1400 80 7.0XR3.5 14 80 8
Carbide Coated
2BR 800 1400 60 8.0XR4.0 14 60 8
2BR 800 1400 80 8.0 XR4.0 14 80 8
@ RUTYING 2BR 800 1400 90 8.0 XR4.0 14 90 8
p225 Tolerance 2BR 800 1400 100 8.0XR4.0 14 100 8
Cutting DI Radi 2BR 800 1400 110 8.0XR4.0 14 110 8
utting Dia. adius
2BR 900 1600 100 9.0 XR4.5 16 100 10
ds6: 0/-0.01 | R<0.25: 0/-0.005
56 0/-0.015 | B>0.25: 0/-0.01 2BR 1000 1800 70 10.0 XR5.0 18 70 10
2BR 1000 1800 90 10.0 XR5.0 18 90 10
Recommended workpiece Material : ©: 203 (First choice), O 25 (Alternative choice), A: X314 (Limited choice) 2BR 1000 1800 100 10.0 X R5.0 18 100 10
Al o;?g;ggp/%cilét = Stair'1_l|eBss Steel (ijg lzrgg) Prehsatr:;ned Hiligened Steel Supersl;!:er?ened Nokea, N P S . 2BR 1200 2200 75 12.0 X R6.0 22 75 12
N SHoia ke | A ey bR S0y | et Aoy g 2 o E e Klasapg “E5° 2BR 1200 2200 100 12.0 X R6.0 22 100 12
EFA 52 fal= | el (=] Ead o = al a2 S O =i=] = =0
(-HB3s0) | (MB240) Throsy |~ (HRo46-88)  AeiErrS ; 2BR 1200 2200 110 12.0 X R6.0 22 110 12
@) A @) @) © @) 0 A 2BR 1200 2200 130 12.0 XR6.0 22 130 12
2BR 1400 2400 105 14.0 XR7.0 24 105 14
2BR 1600 3000 105 16.0 X R8.0 30 105 16
Cutting Dia. Length of Cut Overall Length Shank Dia.
Product No. L L. o a7 Jria o 2BR 1600 3000 160 16.0 X R8.0 30 160 16
HE s SAx s 2BR 2000 3800 160 20.0 XR10.0 38 160 20
dXR) o L D
2BR 020 040 S4 0.2 X RO.1 0.4 45 4
2BR 030 060 S4 0.3 X RO.15 0.6 45 4
2BR 040 080 S4 0.4 X RO.2 0.8 45 4
2BR 050 100 S4 0.5 X R0.25 1 45 4
2BR 060 120 S4 0.6 X R0.3 1.2 45 4
2BR 070 150 S4 0.7 X RO.35 1.5 45 4
2BR 080 200 S4 0.8 X R0.4 2 45 4
2BR 100 250 S4 1.0 X R0.5 2.5 45 4
2BR 100 250 S6 1.0 X RO.5 25 50 6
2BR 120 300 S4 1.2 X R0.6 3 45 4
2BR 150 300 S4 1.5 X R0.75 3 45 4
2BR 150 300 S6 1.5 X R0.75 8 50 6
2BR 200 500 S4 2.0 XR1.0 5 45 4
2BR 200 500 S6 2.0 XR1.0 5 50 6
2BR 250 600 S4 2.5 X R1.25 6 45 4
2BR 250 600 S6 2.5 X R1.25 6 50 6
2BR 300 800 S4 3.0 XR1.5 8 50 4
2BR 300 800 S6 3.0 XR1.5 8 60 6
2BR 350 800 S4 3.5 X R1.75 8 50 4
2BR 400 800 S4 4.0 X R2.0 8 60 4
2BR 400 800 S6 4.0 X R2.0 8 60 6
2BR 500 1000 S6 5.0 X R2.5 10 70 6
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2F Ball Tapered End Mill 2F Ball Tapered End Mill
2 T B EE FloiT 1= s 2T B 22 = Aol =g S

(Unit: mm)
 Features - i
& ~ Cutting Dia. Angle Length of Cut Overall Length Shank Dia. &
- ¢ Reduce vibration and improve workpiece surface quality by W Product No. X Radius of Ball Nose pd = ey HEH M3A bl o -
) tapered neck HE s LA x 2etd + 2
(] pemmme e » A e Greater rigidity and reduced chattering through optimized (dXR) AQ) Al L D (]
T ; \ A} geometry >
L '°E'/< a * For Dry cutting and Wet cutting 2TB 100 500 S4 1.0 XRO.5 5 6 45 4 L
g = s 2TB 100 700 S4 1.0 X RO.5 7 6 45 4 g
a__[ W 2TB 100 1000 S4 1.0 X RO.5 10 6 45 4
53 2TB 150 100 S4 1.5 X R0.75 1 6 45 4
-Elo|m Yoz 2SS F0|0, HAIHO| Re FHy W 2TB 150 200 S4 1.5 X R0.75 2 6 45 4
« Z2|Z2do| M L= o] ZFAM Z 2| HFAR e
smc AT ZP% 2= aRelgdol AnEE G0l %S 2TB 150 300 S4 1.5 X RO.75 3 6 45 4
Carbide [ Coated TR 2TB 150 400 S4 1.5 X RO.75 4 6 45 4
2TB 150 500 S4 1.5 X R0O.75 5 6 45 4
cuThnG 2TB 150 700 S4 1.5 X R0.75 7 6 45 4
2TB 150 1000 S4 1.5 XR0.75 10 6 45 4
P.226 Tolerance 2TB 200 100 54 2.0 X R1.0 1 8 45 4
— - 2TB 200 200 S4 2.0 X R1.0 2 8 45 4
Cutting Dia. Radius
2TB 200 300 S4 2.0 X R1.0 3 8 45 4
ds6:0/-0.01 | R<0.25: 0/-0.005 2TB 200 400 S4 2.0 X R1.0 4 8 45 4
d>6: 0/-0.015 | R>0.25: 0/-0.01
2TB 200 500 S4 20X R1.0 5 8 45 4
Recommended workpiece Material : ©: 212 (Firstchoice), O: 25 (Altemative choice), A: 4212 (Liited choice) LR 20X R ! & 2 4
Carbon Steel / Sisfilss Sl Cast Iron Prehardened Yl See Super Hardened 2TB 200 1000 S6 2.0 X R1.0 10 8 50 6
o S(ie‘s/sng)l Sl " rsadn (~H’E:7"246O) (ﬁéiels@ (GRCH558) (HthggLGS) Tita'\nhiﬁlﬁﬁliuo o Aoy P ARy FEMAEESS | CRgE 2TB 300100 56 SOXR1S ! 12 60 6
rl st ] g =, =3
B42 ) 832 THESIS  eHB200 3xge i sigey eksts SH3 AROEES A& S22 &Y 2TB 300 200 S6 30XR15 2 12 60 6
(-HB 350) (-HRc 50) (HRc 55-68) 2TB 300 300 S6 3.0 X R1.5 3 12 60 6
o A o o © o 0 A 2TB 300 400 S6 3.0 XR1.5 4 12 60 6
Unit: mm) 2TB 300 500 6 3.0 XR1.5 5 12 60 6
2TB 300 700 S6 3.0 XR1.5 7 12 60 6
Cutting Dia. Angle Length of Cut Overall Length Shank Dia.
Product No. X Radius of Ball Nose 2 Lzt FE M3 s 2TB 300 1000 S6 3.0 X R1.5 10 12 60 8
HE s FpeT: I
[dXR) AQ) n L D
2TB 050 200 S4 0.5 X R0.25 2 3 45 4
2TB 050 300 S4 0.5 X R0.25 3 3 45 4
2TB 050 400 sS4 0.5 X R0.25 4 3.5 45 4
2TB 050 500 S4 0.5 X R0O.25 5 &85 45 4
2TB 050 700 S4 0.5 X R0.25 7 3.5 45 4
2TB 050 1000 S4 0.5 X R0.25 10 85 45 4
2TB 060 200 S4 0.6 X R0O.3 2 3 45 4
2TB 060 300 S4 0.6 X R0.3 3 3 45 4
2TB 060 400 S4 0.6 X R0O.3 4 3.5 45 4
2TB 060 500 S4 0.6 X R0O.3 5 85 45 4
2TB 060 700 S4 0.6 X R0.3 7 3.5 45 4
2TB 060 1000 S4 0.6 X R0O.3 10 85 45 4
2TB 080 200 S4 0.8 X R0.4 2 3 45 4
2TB 080 300 S4 0.8 X R0O.4 3 8 45 4
2TB 080 400 S4 0.8 X R0O.4 4 4 45 4
2TB 080 500 S4 0.8 X R0.4 5 4 45 4
2TB 080 700 S4 0.8 X R0O.4 7 4 45 4
2TB 080 1000 S4 0.8 X R0.4 10 4 45 4
2TB 100 100 S4 1.0 X RO.5 1 3 45 4
2TB 100 200 S4 1.0 X RO.5 2 4 45 4
2TB 100 300 S4 1.0 X RO.5 3 4 45 4
2TB 100 400 S4 1.0 X R0O.5 4 6 45 4
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2F Necked Corner Radius 2F Necked Corner Radius
2 N | 2 N L

24 A REE Vs 2t I REE %
(Unit: mm)
& L Features ) ) , Actual Effective Length depending &
== * Extended neck style for long reach applications W Cutting Dia. Lencgth Length Ne_g;?la Taper | Overall Sfﬁrgg'a- on inclined angle of workpiece =
g * Greater rigidity and reduced chattering through optimized Product No. Iﬁgomf,rf Oi,xl:t "L,F‘Eiih o ﬁgﬁﬁ Li?g:h o=c HZE Tzl mhe @& Zo| =)
= geometry b S X IR 4% /8% 2zt wE S
@ ; ; @
g N R . ¢ For Dry cutting and Wet cutting (@XCR) " ” @ 0° L D 30 10 1030° 00 30 g
& [ ' 3 &
2 | // 8 2 2NC 040 R005 300 0.4 XR0.05 0.30 3.00 0.37 15 45 3.15 3.26 3.38 3.50 3.78 =
v ! i 5= 2NC 040 R005400 0.4 X R0.05 0.30 = 400 037 15 45 419 433 | 448 465 | 503
3 == o
L < = u sAro 2 712 J}2o| et W 2NC 040 R010 100 0.4 X RO.1 0.30  1.00 0.37 15 45 1.08 1.12 1.15 1.19 1.28
e ] T /o S
Inclinded Angle® L . 2|20 M| LElo] ZFAMO| 30 AHE{ EH0| HE 2NC 040 R010 200 0.4 X RO.1 0.30 = 2.00 0.37 15 45 2.12 2.19 2.26 2.34 2.53
CAM L AR 2NC 040 R010 300 0.4 X RO.1 0.30  3.00 0.37 15 45 3.15 3.26 3.37 3.49 3.77
SMG 2NC 040 R010 400 0.4 X RO.1 0.30 = 4.00 0.37 15 45 4.18 4.33 4.48 4.64 5.01
Carbide 2NC 050 R002 100 0.5 X R0.02 0.40 1.00 0.47 15 45 1.09 1.12 1.16 1.21 1.30
2NC 050 R002 200 0.5 X R0.02 040 2.00 | 0.47 15 45 2.12 2.19 2.27 2.36 2.55

3.15 3.26 3.38 3.51 3.79
4.19 4.33 4.49 4.66 5.03
5.22 5.40 5.60 5.81 6.28
1.08 1.12 1.16 1.20 1.30
2,12 2.19 2.27 2.35 2.54
3.15 3.26 3.38 3.50 3.78
4.19 4.33 4.48 4.65 5.03

9 CUTTING 2NC 050 R002 300 0.5 X R0.02 0.40 3.00 0.47 15 45
% Tolerance : 2NC 050 R002 400 0.5 X R0.02 0.40 4.00 0.47 15 45
P227 Cutting Dia. Radius 2NC 050 R002 500 0.5 X R0.02 0.40 5.00 0.47 15 45

426 0001 2NC 050 R005 100 0.5XR0.05 040 1.00 047 15 45
d>6: 0/-0.015 +0.01 2NC 050 R005 200 0.5 XR0.05 040 2,00 0.47 15 45
2NC 050 R005 300 0.5XR0.05 040 300 047 15 45
2NC 050 R005 400 0.5 X R0.05 040 4,00 0.47 15 45

Recommended workpiece Material : 21 (F : e ; : S (Limi .
©: 2 (st chalce), O 28 (Aemative hoce). A7 A (Limited cholce) ONC 050 RO05 500 0.5 X R0.05 = 0.40 500 047 15 45 522 540 559 580 627
Carbon Steel / S S Cast Iron Prehardened T Super Hardened
Alloy Steel / Tool Steel| 22""%% (~HB 260) Steel " Steel Nickel&: ' ' ‘ ' 2NC 050 RO10 100 0.5 X RO.1 0.40 1.00 0.47 15 45 1.08 1.12 1.15 1.19 1.28
(~HB 350) (~HB 240) =z (~HRc 50) (HRc 45~55) (HRe 55-68) | Titanium Alloy Coggr Alloy| Aluminum Alloy| Resin & Plastios | Graphite
etazt/ a3z 2HREIA ISy zmasz  DEEZ xiaca UEEsEE S gz 2LROsE= A& E2tAE 59 2NC 050 R010 200 0.5 X RO.1 0.40 | 2.00 0.47 15 45 212 219 | 226 @ 234 253
oas / ¥Hes ~HB 240 STCS | (HRc 45~565 TRe SF e =
(-HB 350) ( ) CHRcs0) | (MRC49-99)  irc s e ONC050R010300 | 05X RO.1 | 040 300 047 15 | 45 315 | 326 | 337 | 349 | 377
o) A o) o) © o) 0 A 2NC 050 R010 400 05XRO1 040 400 047 15 45 418 = 433 | 448 @ 464 501
2NC 050 RO10 500 05XR0.1 | 040 500 047 15 45 522 540 | 559 579  6.26
Unit:
onit mm 2NC 0BOR002200 0.6 X RO.02 050 200 057 15 | 45 212 219 | 227 236 | 255
OutingDia. | Length | Length |NeckDia Taper | Overall Shank Dia. Actual Fectve ;E”ggagffggggg 2NC 060 RO02 400 0.6 X R0.02 050 4.00 057 15 45 419 | 433 449 466 503
Product No. Mewpld | el el Ci | fs | L | B HIEHS HZH) M2 95 20| 2NC 060 R002 600 0.6 XR0.02 050 600 057 15 45 6.25 6.47 | 670 696 | 7.52
HE w5 gZXAdR | WE  RE i
= 2NC 060 R005 200 0.6 XRO.05 050 200 057 15 45 212 219 227 235 254
(dXGR) o 2 L2 0 L D 30 1° 1°30° 2 8° 2NC 060 R005 400 0.6 XR0O.05 050 400 057 15 45 419 | 433 448 @ 465 503

2NC 060 R005 600 0.6 XR0.05 0.50 6.00 0.57 15 45
2NC 060 RO10 200 0.6 X RO.1 0.50 2.00 0.57 15 45
2NC 060 RO10 400 0.6 X RO.1 0.50 4.00 0.57 115 45
2NC 060 RO10 600 0.6 X RO.1 0.50 6.00 0.57 15 45
2NC 070 R0O05 400 0.7 XR0.05 0.55 4.00 0.66 15 45
2NC 070 R0O05 600 0.7 XR0.05 055 6.00 @ 0.66 15 45
2NC 070 RO10 400 0.7 X RO.1 0.55 4.00 0.66 15 45
2NC 070 RO10 600 0.7 X RO.1 0.55 6.00 0.66 15 45
2NC 080 R002 200 0.8 XR0.02 0.65 2.00 0.77 15 45
2NC 080 R002 400 0.8 XR0.02 0.65 4.00 0.77 15 45
2NC 080 R002 600 0.8 XR0.02 0.65 6.00 0.77 15 45
2NC 080 R002 800 0.8 XR0.02 0.65 800 0.77 15 45
2NC 080 R005 200 0.8 XR0.05 0.65 2.00 0.77 115 45
2NC 080 R005 400 0.8 XR0.05 0.65 4.00 0.77 15 45
2NC 080 R005 600 0.8 XR0.05 0.65 6.00 0.77 15 45
2NC 080 R005 800 0.8 XRO.05 0.65 800 0.77 15 45
2NC 080 R010 200 0.8 X RO.1 0.65 2,00 0.77 15 45
2NC 080 R0O10 400 0.8 X RO.1 0.65 4.00 0.77 15 45
2NC 080 R010 600 0.8 X RO.1 0.65 6.00 0.77 15 45
2NC 080 R0O10 800 0.8 X RO.1 0.65 800 0.77 15 45
2NC 080 R020 200 0.8 X RO.2 0.65 2,00 0.77 15 45

6.25 6.47 6.70 6195 7.51
212 2.19 2.26 2.34 2.53
4.18 4.33 4.48 4.64 5.01
6.25 6.47 6.70 6.94 7.50
4.21 4.35 4.51 4.67 5.05
6.27 6.49 6.72 6.97 7.53
4.20 4.35 4.50 4.67 5.04
6.27 6.49 6.72 6.96 7.52
2,12 2.19 2.27 2.36 2.55
4.19 4.33 4.49 4.66 5.03
6.25 6.47 6.70 6.96 7.52
8.32 8.61 8.92 9.26 10.00
2,12 2.19 2.27 2.35 2.54
4.19 4.33 4.48 4.65 5.03
6.25 6.47 6.70 6595) 7.51
8.32 8.61 8.92 9.25 10.00
2.12 2,19 2.26 2.34 2.53
4,18 4.33 4.48 4.64 5.01
6.25 6.47 6.70 6.94 7.50
8.32 8.61 8.91 9.24 9.99
2.1 2.18 2.25 2.33 2.50

2NC 020 R002 050 0.2 X R0.02 0.15 050 0.18 15 45
2NC 020 R002 100 0.2 X R0.02  0.15 1.00 0.18 15 45
2NC 020 R002 200 0.2 X R0.02 0.15 2,00 0.18 15 45
2NC 020 R005 050 0.2 XR0.05 0.15 050 0.18 15 45
2NC 020 R005 100 0.2 X R0.05 0.15 1.00 0.18 15 45
2NC 020 RO05 150 0.2 XR0.05 0.15 150 0.18 15 45
2NC 020 RO05 200 0.2 XR0.05 0.15 200 | 0.18 15 45
2NC 030 R002 100 0.3 XR0.02 0.25 1.00 0.28 15 45
2NC 030 R002 200 0.3 XR0.02 0.25 2.00 0.28 15 45
2NC 030 R002 300 0.3 XR0.02 = 0.25 3.00 0.28 15 45
2NC 030 RO05 100 0.3 XR0.05 0.25 1.00 0.28 15 45
2NC 030 R005 150 0.3 XR0.05 0.25 150 0.28 15 45
2NC 030 RO05 200 0.3 XR0.05 0.25 2.00 0.28 15 45
2NC 030 R005 250 0.3 XR0.05 025 250 0.28 15 45
2NC 030 R005 300 0.3 XR0O.05 0.25 3.00 0.28 15 45
2NC 040 R002 100 0.4 XR0.02 030 1.00 0.37 15 45
2NC 040 R002 200 0.4 XR0.02 0.30 2.00 0.37 15 45
2NC 040 R002 300 0.4 XR0.02 0.30 3.00 0.37 15 45
2NC 040 R002 400 0.4 XR0O.02 0.30 4.00 0.37 15 45
2NC 040 R005 100 0.4 XR0.05 0.30 1.00 0.37 15 45
2NC 040 R005 200 0.4 XRO.05 0.30 2.00 0.37 15 45

0.55 0.57 0.59 0.61 0.66
1.07 1.10 1.14 1.18 1.28
2.10 217 2.25 2.33 2.52
0.55 0.57 0.59 0.61 0.65
1.07 1.10 1.14 1.18 1.27
1.58 1.64 1.69 1.76 1.89
2.10 217 2.25 2.33 2.52
1.07 1.10 1.14 1.18 1.28
2.10 217 2.25 2.33 2.52
3.13 3.24 3.36 3.48 3.77
1.07 1.10 1.14 1.18 1.27
1.58 1.64 1.69 1.76 1.89
2.10 217 2.25 2.33 2.52
2.62 2.71 2.80 2.91 3.14
3.13 3.24 3.36 3.48 3.76
1.09 1.12 1.16 1.21 1.30
2.12 2.19 2.27 2.36 2.55
3.15 3.26 3.38 3.51 3.79
4.19 4.33 4.49 4.66 5.03
1.08 1.12 1.16 1.20 1.30
212 2.19 2.27 2.35 2.54
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(2 ZHR2E / (22 2R 2E o

(Unit: mm) (Unit: mm)
Cutting Dia. Length | Length | NeckDia Taper | Overall Shank Dia. Acc};j?#5?:522;?3&?5;222 ’ Cutting Dia. Length | Length 'NeckDia| Taper = Overall Shank Dia. Ag:allngrnegé‘fn;ggft Cvgffrigg‘eng

(dXCR) o 2 d2 0° L D 30 ik 1°30° 02 3 (dXCR) n 2 d2 0° L D 30 i 1°30" 7 3°
2NC 080 R020 400 0.8 X RO.2 0.65 4,00 0.77 15 45 4 418 4.32 4.47 4.63 4.99 2NC 120 R020 1000 1.2 X RO.2 1.00 10.00 1.14 15 45 4 10.44 | 10.80 11.18 11.59 12.52
2NC 080 R020 600 0.8 X RO.2 065 6.00 0.77 15 45 4 6.25 6.46 6.69 6.93 7.47 2NC 120 R020 1200 1.2 X RO.2 1.00 12.00 1.14 15 45 4 12.51 12.94 | 13.40 13.89 15.00
2NC 080 R020 800 0.8 X RO.2 0.65 8.00 0.77 15 45 4 8.32 8.60 8.90 9.23 9.96 2NC 120 R020 1600 1.2 X RO.2 1.00 16.00 1.14 15 50 4 16.64 17.22 17.83 18.49 19.97
2NC 090 R010 400 0.9 X RO.1 0.70 4.00 0.85 15 45 4 4.22 4.37 4,52 4.69 5.06 2NC 120 R020 2000 1.2 X RO.2 1.00 20.00 1.14 15 50 4 20.77 2150 2227 | 23.09 @ 24.95
2NC 090 R010 800 0.9 X RO.1 0.70 800 0.85 15 45 4 8.36 8.65 8.95 9.29 10.03 2NC 120 R030 400 1.2 X R0.3 1.00 400 1.14 15 45 4 4.24 4.37 4.52 4.68 5.03
2NC 100 R002 200 1.0 X R0.02 0.80 2.00 0.95 15 45 4 2.16 2.23 2.31 2.40 2.59 2NC 120 R030 600 1.2 X R0O.3 1.00  6.00 1.14 15 45 4 6.30 6.51 6.74 6.98 7.52
2NC 100 R002 400 1.0 X R0O.02 = 0.80 4.00 0.95 15 45 4 4.23 4.37 4.53 4.70 5.08 2NC 120 R0O30 1000 1.2 X R0.3 1.00 10.00 1.14 15 45 4 10.44  10.79 | 1117 1158 | 12.49
2NC 100 R002 600 1.0 X RO.02 0.80 6.00 0.95 15 45 4 6.29 6.51 6.75 7.00 7.56 2NC 120 R030 1200 1.2 X RO.3 1.00 12,00 1.14 15 45 4 12.51 12.94 | 13.40 13.89 15.00
2NC 100 R002 800 1.0 X R0O.02 0.80 8.00 0.95 15 45 4 8.36 8.65 8.96 9.30 10.05 2NC 120 R030 1600 1.2 X R0O.3 1.00 16.00 1.14 15 50 4 16.64 1722 | 1783 18.49 | 19.97
2NC 100 R002 1000 1.0 X R0.02 0.80 10.00 0.95 15 45 4 10.43 10.79 11.18 11.60 12.54 2NC 120 R030 2000 1.2 X R0.3 1.00  20.00 1.14 15 50 4 20.77 2150 2227 | 23.09 @ 24.95
2NC 100 R005 200 1.0 X R0O.05 0.80 2.00 0.95 15 45 4 2.16 2.23 2.31 2.39 2.59 2NC 150 R005 300 1.6 X R0.05 1,50 3.00 1.44 15 45 4 3.21 3.32 3.44 3.57 3.85
2NC 100 R005 400 1.0 X RO.05 0.80 4.00 0.95 15 45 4 4.22 4.37 4.53 4.69 5.07 2NC 150 RO05 400 1.5 X R0.05 1.50 @ 4.00 1.44 15 45 4 4.24 4.39 4.55 4,72 5.09
2NC 100 R005 600 1.0 X R0O.05 0.80 6.00 0.95 15 45 4 6.29 6.51 6.74 6.99 7.56 2NC 150 R005 600 1.5 X R0.05 150 6.00 1.44 15 45 4 6.31 6.53 6.76 7.02 7.58
2NC 100 R005 800 1.0 X RO.05 0.80 8.00 0.95 15 45 4 8.36 8.65 8.96 9.29 10.04 2NC 150 R005 800 1.5 X R0.05 1.50 @ 8.00 1.44 15 45 4 8.38 8.67 8.98 9.32 10.07
2NC 100 R0O05 1000 1.0 X RO.05 0.80 10.00 0.95 15 45 4 10.43 10.79 11.18 11.59 12.53 2NC 150 R005 1000 1.5 X R0.05 150 10.00 1.44 15 45 4 10.45 10.81 11.20 11.61 12.55
2NC 100 R005 1200 1.0 X RO.05 0.80 12.00 0.95 15 45 4 1249 1293 13.39 13.89 1502 2NC 150 R005 1200 1.5 X R0.05 150 12.00 1.44 15 45 4 12.51 12.95 | 13.41 13.91 15.04
2NC 100 R005 1600 1.0 X R0O.05 0.80 16.00 0.95 15 50 4 16.63  17.21 17.83 | 18.49  19.99 2NC 150 R005 1600 1.5 X R0.05 150 16.00 1.44 15 50 4 16.65 17.23 17.85 18.51 20.01
2NC 100 R005 2000 1.0 X R0O.05 0.80 20.00 0.95 15 50 4 20.76  21.48 2226 23.09 2496 2NC 150 R005 2000 1.5 X R0.05 150 20.00 1.44 15 50 4 20.78 2150 22,28 | 23.11 free
2NC 100 RO10 200 1.0 X RO.1 0.80 2.00 0.95 15 45 4 2.16 2.23 2.30 2.39 2.57 2NC 150 R0O10 300 1.5 X RO.1 1.50  3.00 1.44 15 45 4 3.21 3.32 3.43 3.56 3.84
2NC 100 R0O10 400 1.0 X RO.1 0.80 4.00 0.95 15 45 4 4.22 4.37 452 4.69 5.06 2NC 150 R010 400 1.5 X RO.1 1.50 4.00 1.44 15 45 4 4.24 4.39 4.54 4.71 5.08
2NC 100 R0O10 600 1.0 X RO.1 0.80 6.00 0.95 15 45 4 6.29 6.51 6.74 6.99 7.55 2NC 150 R010 600 1.5 X RO.1 1.560  6.00 1.44 15 45 4 6.31 6.53 6.76 7.01 7.57
2NC 100 R0O10 800 1.0 X RO.1 0.80 800 0.95 15 45 4 8.36 8.65 8.95 9.29 10.03 2NC 150 R0O10 800 1.5 X RO.1 1.50 8.00 1.44 15 45 4 8.38 8.67 8.97 9.31 10.06
2NC 100 RO10 1000 1.0 X RO.1 0.80 10.00 0.95 15 45 4 10.42 10.78 11.17 11.59 12.52 2NC 150 R010 1000 1.5 X RO.1 1.50  10.00 1.44 15 45 4 10.44 | 10.80 11.19 11.61 12.54
2NC 100 RO10 1200 1.0 X RO.1 0.80 12.00 0.95 15 45 4 1249 1292 1339 13.89 15.00 2NC 150 R010 1200 1.5 X RO.1 1.50 12.00 1.44 15 45 4 12.51 1294 | 13.41 13.91 15.03
2NC 100 RO10 1600 1.0 X RO.1 0.80 16.00 0.95 15 50 4 16.63 17.20 17.82 18.48 19.98 2NC 150 R0O10 1600 1.5 X RO.1 1.50 16.00 1.44 15 50 4 16.65 17.22 17.84 18.51 20.00
2NC 100 R010 2000 1.0 X RO.1 0.80 20.00 0.95 15 50 4 20.76 | 21.48 2225 23.08 2495 2NC 150 R0O10 2000 1.5 X RO.1 1.50 20.00 1.44 15 50 4 20.78 2150 2227 | 23.11 free
2NC 100 R020 200 1.0 X RO.2 0.80 2.00 0.95 15 45 4 2.15 2.22 2.29 2.37 2.55 2NC 150 R020 300 1.5 X R0.2 1.50 3.00 1.44 15 45 4 3.20 3.31 3.42 3.54 3.81
2NC 100 R020 400 1.0 X RO.2 0.80 4.00 0.95 15 45 4 4.22 4.36 4.51 4.67 5.03 2NC 150 R020 400 1.5 X RO.2 1.50  4.00 1.44 15 45 4 4.24 4.38 4.53 4.69 5.06
2NC 100 R020 600 1.0 X RO.2 0.80 6.00 0.95 15 45 4 6.29 6.50 6.73 6.97 7.52 2NC 150 R020 600 1.5 X R0.2 1.50 6.00 1.44 15 45 4 6.31 6.52 6.75 6.99 7.54
2NC 100 R020 800 1.0 X RO.2 0.80 8.00 0.95 15 45 4 8.35 8.64 8.94 9.27 10.01 2NC 150 R020 800 1.5 X RO.2 1.50  8.00 1.44 15 45 4 8.37 8.66 8.96 9.29 10.03
2NC 100 R020 1000 1.0 X RO.2 0.80 10.00 0.95 15 45 4 10.42 | 10.78  11.16 | 11,57 @ 1249 2NC 150 R020 1000 1.5 X RO.2 1.50 10.00 1.44 15 45 4 10.44 = 10.80 11.18 1159 1252
2NC 100 R020 1200 1.0 X RO.2 0.80 12,00 0.95 15 45 4 12.49 12.92 13.38 13.87 14.98 2NC 150 R020 1200 1.5 X R0.2 1.50 12.00 1.44 15 45 4 12.51 12.94 | 13.40 13.89 15.00
2NC 100 R020 1600 1.0 X RO.2 0.80 16.00 0.95 15 50 4 16.62 @ 17.20 17.81 18.47 | 19.95 2NC 150 R020 1600 1.5 X RO.2 1.50 16.00 1.44 15 50 4 16.64 1722 | 1783 18.49 | 19.98
2NC 100 R020 2000 1.0 X RO.2 0.80 20.00 0.95 15 50 4 20.76 = 21.47 | 22.24 23.07 | 24.93 2NC 150 R020 2000 1.5 X RO.2 1.50 20.00 1.44 15 50 4 20.78 = 21.49 2226 @ 23.09 free
2NC 100 R0O30 200 1.0 X RO.3 0.80 2.00 0.95 15 45 4 2.15 2.21 2.28 2.36 2.52 2NC 150 R030 300 1.5 X RO.3 1560 @ 3.00 1.44 15 45 4 3.20 3.30 3.41 3.53 3.79
2NC 100 R0O30 400 1.0 X R0O.3 0.80 4.00 0.95 15 45 4 4.22 4.35 4.50 4.66 5.01 2NC 150 RO30 400 1.5 X R0.3 1.50  4.00 1.44 15 45 4 4.24 4.37 4.52 4.68 5.03
2NC 100 R0O30 600 1.0 X R0O.3 0.80 6.00 0.95 15 45 4 6.28 6.49 6.72 6.96 7.50 2NC 150 R030 600 1.5 X RO.3 1.50 6.00 1.44 15 45 4 6.30 6.51 6.74 6.98 7.52
2NC 100 R0O30 800 1.0 X R0.3 0.80 8.00 0.95 15 45 4 8.35 8.63 8.93 9.26 9.98 2NC 150 R030 800 1.5 X R0.3 1.50  8.00 1.44 15 45 4 8.37 8.65 8.95 9.28 10.01
2NC 100 R0O30 1000 1.0 X R0O.3 0.80 10.00 0.95 15 45 4 10.42 10.77 11.15 11.56 12.47 2NC 150 R030 1000 1.5 X R0.3 1.50 10.00 1.44 15 45 4 10.44 = 10.79 11.17 11.58 12.49
2NC 100 R0O30 1200 1.0 X RO.3 0.80 12.00 0.95 15 45 4 12.49 12,91 13.37  13.86 @ 14.96 2NC 150 R030 1200 1.5 X R0O.3 1.50 12.00 1.44 15 45 4 12,60 # 1293 | 13.39 13.88 | 14.98
2NC 100 RO30 1600 1.0 X R0O.3 0.80 16.00 0.95 15 50 4 16.62 | 17.19  17.80 @ 1846  19.93 2NC 150 R030 1600 1.5 X R0.3 1.50 16.00 1.44 15 50 4 16.64 17.21 17.82 1848  19.95
2NC 100 R0O30 2000 1.0 X R0.3 0.80 20.00 0.95 15 50 4 20.75 2147 2223 23.05 24.90 2NC 150 R030 2000 1.5 X R0.3 1.50 20.00 1.44 15 50 4 20.77 2149 2225 | 23.08 free
2NC 120 R0O10 400 1.2 X RO.1 1.00 400 1.14 15 45 4 4.24 4.39 4.54 4.71 5.08 2NC 150 R050 300 1.5 X R0.5 1.50  3.00 1.44 15 45 4 3.19 3.29 3.39 3.50 3.74
2NC 120 R010 600 1.2 X RO.1 1.00 6.00 1.14 15 45 4 6.31 6.53 6.76 7.01 7.57 2NC 150 R050 400 1.5 X R0.5 1.50 4.00 1.44 15 45 4 4.23 4.36 4.50 4.65 4.99
2NC 120 RO10 1000 1.2 X RO.1 1.00  10.00 1.14 15 45 4 10.44 10.80 11.19 11.61 12.54 2NC 150 R050 600 1.5 X R0.5 1.50 6.00 1.44 15 45 4 6.30 6.50 6.71 6.95 7.47
2NC 120 R020 400 1.2 X RO.2 1.00 4.00 1.14 15 45 4 4.24 4.38 4.53 4.69 5.06 2NC 150 R050 800 1.5 X R0.5 1.50  8.00 1.44 15 45 4 8.36 8.64 8.93 9.25 9.96
2NC 120 R020 600 1.2 X RO.2 1.00  6.00 1.14 15 45 4 6.31 6.52 6.75 6.99 7.54 2NC 150 R050 1000 1.5 X R0.5 1.50 10.00 1.44 15 45 4 10.43 10.78 11.15 11.55 12.44
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2NC 150 R050 1200 1.5 X RO.5 1.50 12,00 1.44 15 45 4 1250 12,92 @ 13.36 @ 13.85 14.93 2NC 250 R050 1000 2.5 X RO.5 2.00 10.00 2.39 15 45 4 10.63 10.88 1125 11.65 12.56
2NC 150 R050 1600 1.5 X RO.5 1.50 16.00 1.44 15 50 4 16.63 17.19 17.80 18.45 19.90 2NC 250 R050 2000 2.5 X R0.5 2.00 20.00 2.39 15 50 4 20.86 | 21.57 22.33 free free
2NC 150 R050 2000 1.5 X R0.5 1.50  20.00 1.44 15 50 4 20,77 2147 | 2223 23.05 free 2NC 250 R050 3000 2.5 X RO.5 2.00 30.00 2.39 15 70 4 31.20 32.27 free free free
2NC 200 RO05 400 20X R0.05 1.70 4.00 1.92 15 45 4 4.28 4.43 4.59 4.76 5.14 2NC 300 R0O05 400 3.0 X R0.05 4.00 4.00 286 15 50 6 4.40 4.55 4.71 4.89 5.28
2NC 200 R005 600 20X R0.05 170  6.00 192 15 45 4 6.35 6.57 6.80 7.06 7.63 2NC 300 R005 600 3.0 X R0O.05 4.00 6.00 2.86 15 50 6 6.47 6.69 6.93 7.19 7.77
2NC 200 R005 800 2.0 X R0.05 1.70 8.00 1.92 15 45 4 8.42 8.71 9.02 9.36 10.11 2NC 300 R005 800 3.0 X R0O.05 4.00 8.00 2.86 15 50 6 8.53 8.83 9.15 9.49 10.25
2NC 200 R005 1000 2.0 XR0.05 1.70 10.00 1.92 15 45 4 10.48 1085 | 11.24 1166 | 12.60 2NC 300 R005 1000 3.0 XR0O.05 4.00 10.00 2.86 15 50 6 10.60 10.97 1136 11.79 1274
2NC 200 R005 1200 2.0 X R0.05 1.70 1200 1.92 15 45 4 12,65 | 12.99 | 13.45 | 13.96 | 15.09 2NC 300 R005 1200 3.0 X R0O.05 4.00 12.00 2.86 15 50 6 12.67  13.11 13.58 14.09 15.23
2NC 200 RO05 1600 2.0 XR0.05 1.70 16.00 1.92 15 50 4 16.69 17.27 | 17.89 | 18.56 free 2NC 300 R005 1600 3.0 XR0.05 4.00 16.00 2.86 15 60 6 16.80 @ 17.39  18.01 18.69 = 20.20
2NC 200 R005 2000 2.0 XR0.05 1.70 20.00 1.92 115 50 4 20.82 = 2154 | 2232 @ 23.16 free 2NC 300 R005 2000 3.0 X R0O.05 4.00 20.00 2.86 15 60 6 2094 2166 2245 2329 @ 25.17
2NC 200 RO10 400 2.0 X RO.1 1.70 400 1.92 15 45 4 4.28 4.43 4.58 4.75 5.13 2NC 300 RO10 400 3.0 X RO.1 400 400 286 15 50 6 4.40 4.55 4.71 4.88 5.27
2NC 200 R010 600 2.0 X RO.1 1.70 6.00 1.92 15 45 4 6.35 6.57 6.80 7.05 7.62 2NC 300 RO10 600 3.0 X RO.1 400 6.00 286 15 50 6 6.46 6.69 6.92 7.18 7.75
2NC 200 RO10 800 2.0 X RO.1 1.70 800 1.92 15 45 4 8.42 8.71 9.02 9.35 10.10 2NC 300 RO10 800 3.0 X RO.1 400 8.00 286 15 50 6 8.53 8.82 9.14 9.48 10.24
2NC 200 R010 1000 2.0 X RO.1 1.70 10.00 1.92 15 45 4 10.48 1084 | 11.23 11.65 | 12.59 2NC 300 RO10 1000 3.0 X RO.1 4.00 10.00 2.86 15 50 6 10.60 1096 | 1136 11.78 12,73
2NC 200 RO10 1200 2.0 X RO.1 1.70 12,00 1.92 15 45 4 1265 1298  13.45 13.95 @ 15.07 2NC 300 RO10 1200 3.0 X RO.1 400 1200 2.86 15 50 6 12.67 = 13.10 | 13,57 | 14.08 15.21
2NC 200 R010 1600 2.0 X RO.1 1.70 16.00 1.92 15 50 4 16.68 17.26 17.88 18.55 free 2NC 300 RO10 1600 3.0 X RO.1 400 16.00 2.86 15 60 6 16.80 17.38 = 18.01 18.68 = 20.19
2NC 200 R010 2000 2.0 X RO.1 1.70  20.00 1.92 15 50 4 20.82 |« 2154 | 22.32 | 23.15 free 2NC 300 R0O10 2000 3.0 X RO.1 400 20.00 2.86 15 60 6 20.93 21.66 2244 2328 25.16
2NC 200 R020 400 2.0 X RO.2 1.70 400 1.92 15 45 4 4.28 4.42 4,57 4.74 5.10 2NC 300 RO10 2500 3.0 X RO.1 400 2500 2.86 15 60 6 26.10 = 27.01 | 27.98 29.03 free
2NC 200 R020 600 2.0 X RO.2 1.70  6.00 1.92 15 45 4 6.34 6.56 6.79 7.04 7.59 2NC 300 RO10 3000 3.0 X RO.1 4.00 30.00 2.86 15 70 6 31.27 3236 | 33.52 34.78 free
2NC 200 R020 800 2.0 X RO.2 1.70 8.00 1.92 15 45 4 8.41 8.70 9.01 9.34 10.08 2NC 300 RO10 3500 3.0 X RO.1 4.00 35.00 286 15 70 6 36.44  37.71 39.06 = 40.53 free
2NC 200 R020 1000 2.0 X RO.2 1.70  10.00 1.92 15 45 4 10.48 = 10.84 | 11.22 11.64 | 12.56 2NC 300 R020 400 3.0 X RO.2 400 400 286 15 50 6 4.39 4.54 4.70 4.86 5.24
2NC 200 R020 1200 2.0 X RO.2 1.70 | 12.00 1.92 15 45 4 12,55 | 1298 | 13.44 | 1393 | 15.05 2NC 300 R020 600 3.0 X RO.2 400 6.00 286 15 50 6 6.46 6.68 6.91 7.16 7.73
2NC 200 R020 1600 2.0 X RO.2 1.70 16.00 1.92 15 50 4 16.68 17.26  17.87 18.53 free 2NC 300 R020 800 3.0 X RO.2 400 8.00 286 15 50 6 8.53 8.82 9.13 9.46 10.22
2NC 200 R020 2000 2.0 X RO.2 1.70 20.00 1.92 15 50 4 20.82 2153 2231 23.13 free 2NC 300 R020 1000 3.0 X RO.2 4,00 10.00 2.86 15 50 6 10.59 1096 | 1135 1176 12,70
2NC 200 RO30 400 2.0 X RO.3 1.70 400 1.92 15 45 4 4.27 4.41 4.56 4,72 5.08 2NC 300 R020 1200 3.0 X RO.2 4.00 12.00 2.86 15 50 6 12.66 = 13.10 @ 13,56 @ 14.06 15.19
2NC 200 R030 600 2.0 X RO.3 1.70 6.00 1.92 15 45 4 6.34 6.55 6.78 7.02 7.57 2NC 300 R020 1600 3.0 X RO.2 400 16.00 2.86 15 60 6 16.80 = 17.38 | 18.00 18.66 20.16
2NC 200 RO30 800 2.0 X RO.3 1.70 = 8,00 1.92 15 45 4 8.41 8.69 8.99 9.32 10.05 2NC 300 R020 2000 3.0 X RO.2 4.00 20.00 2.86 15 60 6 20.93 | 21.65 | 22.43 | 23.26 | 25.13
2NC 200 R030 1000 2.0 X RO.3 1.70 10.00 1.92 15 45 4 10.48 10.83 11.21 11.62 1254 2NC 300 R020 2500 3.0 X RO.2 4.00 2500 2.86 15 60 6 26.10 27.00 = 27.97  29.01 free
2NC 200 R030 1200 2.0 X RO.3 1.70 12,00 1.92 15 45 4 12,54 | 1297 13.43 1392 @ 15.03 2NC 300 R020 3000 3.0 X RO.2 4,00 30.00 2.86 15 70 6 31.27 3235 33,51 34.76 free
2NC 200 R030 1600 2.0 X RO.3 1.70 16.00 1.92 15 50 4 16.68 17.25 17.86 18.52 free 2NC 300 R020 3500 3.0 X RO.2 400 3500 2.86 15 70 6 36.44 3770 | 39.05 40.51 free
2NC 200 R030 2000 2.0 X RO.3 1.70  20.00 1.92 15 50 4 20.81 2158 | 22.29 | 23.12 free 2NC 300 R030 400 3.0 X RO.3 400 4.00 286 15 50 6 4.39 4.53 4.69 4.85 5.22
2NC 200 R050 400 2.0 X RO.5 1.70 | 4.00 1.92 15 45 4 4.27 4.40 4.54 4.69 5.03 2NC 300 R030 600 3.0 X RO.3 400 6.00 286 15 50 6 6.46 6.67 6.90 7.15 7.71
2NC 200 R050 600 2.0 X RO.5 1.70 6.00 1.92 15 45 4 6.33 6.54 6.76 6.99 7.52 2NC 300 R030 800 3.0 X RO.3 400 8.00 2.86 15 50 6 8.52 8.81 9.12 9.45 10.19
2NC 200 R050 800 2.0 X RO.5 1.70 8.00 1.92 15 45 4 8.40 8.68 8.97 9:29 10.00 2NC 300 R030 1000 3.0 X RO.3 4,00 10.00 2.86 15 50 6 1059 | 10.95 1134 1175 1268
2NC 200 R050 1000 2.0 X RO.5 1.70  10.00 1.92 15 45 4 1047  10.82 11,19 1159 12.49 2NC 300 R030 1200 3.0 X RO.3 400 12.00 2.86 15 50 6 12.66 = 13.09 @ 13,55 14.05 15.16
2NC 200 R050 1200 2.0 X RO.5 1.70 12,00 1.92 15 45 4 1254 1296 @ 13.41 13.89  14.98 2NC 300 R030 1600 3.0 X RO.3 400 16.00 2.86 15 60 6 16.79  17.37 | 17.99 18,65 20.14
2NC 200 R050 1600 2.0 X RO.5 1.70 16.00 1.92 15 50 4 16.67 17.23  17.84 18.49 free 2NC 300 R030 2000 3.0 X RO.3 4.00 20.00 2.86 15 60 6 20.93 21.65 2242 2325 @ 25.11
2NC 200 R050 2000 2.0 X RO.5 1.70  20.00 1.92 15 50 4 20.81 = 2151 | 22.27 | 23.09 free 2NC 300 R030 2500 3.0 X RO.3 4.00 2500 2.86 15 60 6 26.10 = 27.00 27.96 29.00 free
2NC 250 R010 1000 2.5 X RO.1 2.00 10.00 2.39 15 45 4 10.54 | 10.90 @ 11.29 11.71 12.66 2NC 300 R0O30 3000 3.0 X RO.3 4.00 30.00 2.86 15 70 6 31.26 | 32.34 | 33.50 | 34.75 free
2NC 250 R010 2000 2.5 X RO.1 2.00 20.00 2.39 15 50 4 20.88 21.60 22.38 free free 2NC 300 R030 3500 3.0 X RO.3 400 35.00 2.86 15 70 6 36.43 37.69 | 39.04 40.50 free
2NC 250 R010 3000 2.5 X RO.1 2.00 30.00 2.39 15 70 4 31.21  32.30 free free free 2NC 300 R050 400 3.0 X RO.5 400 400 286 15 50 6 4.38 4,52 4.66 4.82 5.17
2NC 250 R020 1000 2.5 X RO.2 2.00 10.00 2.39 15 45 4 10.54 1090 1128 11,70 @ 12.63 2NC 300 R050 600 3.0 X RO.5 400 6.00 286 15 50 6 6.45 6.66 6.88 7.12 7.66
2NC 250 R020 2000 2.5 X R0O.2 2.00 20.00 2.39 15 50 4 20.87 2159 2237 free free 2NC 300 R050 800 3.0 X RO.5 400 8.00 2.86 15 50 6 8.52 8.80 9.10 9.42 10.14
2NC 250 R020 3000 2.5 X R0.2 2.00  30.00 2.39 15 70 4 31.21 32.29 free free free 2NC 300 R050 1000 3.0 X RO.5 4.00 10.00 2.86 15 50 6 10.58 = 10.94 | 11.31 11.72 | 12.63
2NC 250 R030 1000 2.5 X R0.3 2.00 10.00 = 2.39 15 45 4 10.53  10.89 11.27 | 11.68 12.61 2NC 300 R050 1200 3.0 X RO.5 400 12.00 2.86 15 50 6 12.65 13.08 | 13,53 @ 14.02 15.12
2NC 250 R030 2000 2.5 X R0.3 2.00 20.00 2.39 15 50 4 20.87 2159 @ 22.36 free free 2NC 300 R050 1600 3.0 X RO.5 400 16.00 2.86 15 60 6 16.79 1735 | 17.96 = 18.62 20.09
2NC 250 R030 3000 2.5 X RO.3 2.00 30.00 2.39 15 70 4 31,21  32.28 free free free 2NC 300 R050 2000 3.0 X RO.5 400 20.00 2.86 15 60 6 20.92 21.63 2240 2322 25.06
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2NC 300 R050 2500 3.0 X RO.5 4,00 25.00 2.86 15 60 6 26.09 @ 26.98 | 27.94 | 2897 free 2NC 400 R100 1600 4.0 X R1.0 5.00 16.00 3.80 15 60 6 16.89 17.44 @ 18.03 18.67 free
2NC 300 R050 3000 3.0 X RO.5 4,00 30.00 2.86 15 70 6 31.26 = 32.33 | 33.48 34.72 free 2NC 400 R100 2000 4.0 X R1.0 5.00 20.00 3.80 15 60 6 21.02 | 21,72 | 22.47 23.27 free
2NC 300 R050 3500 3.0 X RO.5 4,00 3500 2.86 15 70 6 36.43 37.68 | 39.02  40.47 free 2NC 400 R100 2500 4,0 X R1.0 5.00 25.00 3.80 15 60 6 26.19 27.07 28.01 | 29.02 free
2NC 300 R100 800 3.0 X R1.0 4,00 8.00 2.86 15 50 6 8.50 8.76 9.04 9.34 10.02 2NC 400 R100 3000 4.0 X R1.0 5.00 30.00 3.80 15 70 6 31.36 = 32.42 | 33.55 free free
2NC 300 R100 1000 3.0 X R1.0 4,00 10.00 2.86 15 50 6 10.57  10.90 1126 11.64 1251 2NC 400 R100 3500 4.0 X R1.0 5.00 35.00 3.80 15 75 6 36.58 = 37.77 | 39.09 free free
2NC 300 R100 1200 3.0 X R1.0 400 12.00 2.86 15 50 6 1264 13.04 13.48 13.94 14.99 2NC 400 R100 4000 4.0 X R1.0 5.00 40.00 3.80 15 80 6 41.69  43.11 free free free
2NC 300 R100 1600 3.0 X R1.0 4,00 16.00 2.86 15 60 6 16.77 | 17.32 | 17.91 18.54  19.97 2NC 500 RO10 2000 5.0 X RO.1 4,00 20.00 4.75 15 60 6 21.15 21.88 free free free
2NC 300 R100 2000 3.0 X R1.0 4,00 20.00 2.86 15 60 6 20.90 21.60 2234 2314 2494 2NC 500 RO10 4000 5.0 X RO.1 4.00 40.00 4.75 15 80 6 41.82 free free free free
2NC 300 R100 2500 3.0 X R1.0 4,00 25.00 2.86 15 60 6 26.07 26.95 @ 27.88 28.89 free 2NC 500 R020 2000 5.0 X RO.2 4,00 20.00 4.75 15 60 6 21.14 | 21.87 free free free
2NC 300 R100 3000 3.0 X R1.0 4,00 30.00 2.86 15 70 6 31.24 3230 @ 33.43 | 34.64 free 2NC 500 R020 4000 5.0 X RO.2 4.00  40.00 4.75 15 80 6 41.82 free free free free
2NC 300 R100 3500 3.0 X R1.0 4,00 35.00 2.86 15 70 6 36.41  37.64 | 38.97 | 40.39 free 2NC 500 R030 2000 5.0 X R0O.3 4,00 20.00 4.75 15 60 6 21,14 21.87 free free free
2NC 400 RO10 800 4.0 X RO.1 500 8.00 3.80 15 50 6 8.65 8.94 9.26 9.61 10.38 2NC 500 R030 4000 5.0 X RO.3 4,00 40.00 @ 4.75 15 80 6 41.81 free free free free
2NC 400 RO10 1000 4.0 X RO.1 5.00 10.00 3.80 15 50 6 10.71 11.08 = 11.48 | 11.91 12.87 2NC 500 R050 2000 5.0 X RO.5 4.00 20.00 4.75 15 60 6 21.13  21.85 free free free
2NC 400 RO10 1200 4.0 X RO.1 5,00 12.00 3.80 15 50 6 12.78 13.22 | 13.70 @ 14.21 15,38 2NC 500 R050 4000 5.0 X RO.5 4,00 40.00 @ 4.75 15 80 6 41.81 free free free free
2NC 400 RO10 1600 4.0 X RO.1 5.00 16.00 3.80 15 60 6 16,92 1750 @ 18.13 = 18.81 free 2NC 500 R100 2000 5.0 X R1.0 4.00 20.00 4.75 15 60 6 2112 21.82 free free free
2NC 400 R010 2000 4.0 X RO.1 5,00 20.00 3.80 15 60 6 21.05 2178 | 2256 @ 23.41 free 2NC 500 R100 4000 5.0 X R1.0 4,00 40.00 @ 4.75 15 80 6 41.79 free free free free
2NC 400 RO10 2500 4.0 X RO.1 5,00 25.00 3.80 15 60 6 26.22 | 27.13 | 28.11 free free 2NC 600 RO10 1200 6.0 X RO.1 8.00 12.00 5.70 = 50 6 free free free free free
2NC 400 R010 3000 4.0 X RO.1 5.00 30.00 3.80 15 70 6 31.39 3248 33.65 free free 2NC 600 R0O10 1600 6.0 X RO.1 8.00 16.00 5.70 - 60 6 free free free free free
2NC 400 R010 4000 4.0 X RO.1 5.00 40.00 3.80 15 80 6 41,72 | 4317 free free free 2NC 600 R0O10 2000 6.0 X RO.1 8.00 20.00 5.70 - 60 6 free free free free free
2NC 400 R020 800 4.0 X RO.2 500 8.00 3.80 15 50 6 8.64 8.94 9.25 9.59 10.36 2NC 600 R0O10 3000 6.0 X RO.1 8.00 30.00 5.70 - 70 6 free free free free free
2NC 400 R020 1000 4.0 X RO.2 5,00 10.00 3.80 15 50 6 10.71 11.08  11.47 | 1189 1284 2NC 600 R020 1200 6.0 X RO.2 8.00 12.00 5.70 = 50 6 free free free free free
2NC 400 R020 1200 4.0 X RO.2 5.00 12.00 3.80 15 50 6 12,78 | 1322  13.69 1419 & 15383 2NC 600 R020 1600 6.0 X RO.2 8.00 16.00 5.70 - 60 6 free free free free free
2NC 400 R020 1600 4.0 X RO.2 5.00 16.00 3.80 15 60 6 16.91 1750 @ 18.12 18.79 free 2NC 600 R020 2000 6.0 X RO.2 8.00 20.00 5.70 = 60 6 free free free free free
2NC 400 R020 2000 4.0 X RO.2 5.00 20.00 3.80 15 60 6 21.05 @ 21.77 | 2255 | 23.39 free 2NC 600 R020 3000 6.0 X RO.2 8.00 30.00 5.70 - 70 6 free free free free free
2NC 400 R020 2500 4.0 X RO.2 5.00 25.00 3.80 15 60 6 26,22  27.12  28.09 free free 2NC 600 R030 1200 6.0 X RO.3 8.00 12.00 5.70 = 50 6 free free free free free
2NC 400 R020 3000 4.0 X RO.2 5.00 30.00 3.80 15 70 6 31.38 = 32.47 | 33.64 free free 2NC 600 R030 1600 6.0 X RO.3 8.00 16.00 5.70 - 60 6 free free free free free
2NC 400 R020 4000 4.0 X RO.2 5.00 40.00 3.80 15 80 6 41,72 | 43.17 free free free 2NC 600 R030 2000 6.0 X RO.3 8.00 20.00 5.70 = 60 6 free free free free free
2NC 400 R030 800 4.0 X RO.3 5.00 8.00 3.80 15 50 6 8.64 8.93 9.24 9.58 10.33 2NC 600 R030 3000 6.0 X R0O.3 8.00 30.00 5.70 - 70 6 free free free free free
2NC 400 R030 1000 4.0 X RO.3 5,00 10.00 3.80 15 50 6 10.71 11.07  11.46 | 1188 1282 2NC 600 R050 1200 6.0 X RO.5 8.00 12.00 5.70 = 50 6 free free free free free
2NC 400 R0O30 1200 4.0 X RO.3 5.00 12.00 3.80 15 50 6 12,77 = 13.21 13.68 14.18 @ 15.30 2NC 600 R050 1600 6.0 X RO.5 8.00 16.00 5.70 - 60 6 free free free free free
2NC 400 R030 1600 4.0 X RO.3 5,00 16.00 3.80 15 60 6 16.91 17.49  18.11 18.78 free 2NC 600 R050 2000 6.0 X R0O.5 8.00 20.00 5.70 = 60 6 free free free free free
2NC 400 R030 2000 4.0 X RO.3 5.00 20.00 3.80 15 60 6 21.04 2177 2254 23.38 free 2NC 600 R050 3000 6.0 X RO.5 8.00 30.00 5.70 - 70 6 free free free free free
2NC 400 R030 2500 4.0 X R0O.3 5.00 2500 3.80 15 60 6 26.21 2712  28.08 free free 2NC 600 R100 1200 6.0 X R1.0 8.00 12.00 5.70 - 50 6 free free free free free
2NC 400 R030 3000 4.0 X RO.3 5.00  30.00 3.80 15 70 6 31.38 3246 33.63 free free 2NC 600 R100 1600 6.0 X R1.0 8.00 16.00 5.70 - 60 6 free free free free free
2NC 400 R0O30 4000 4.0 X RO.3 5.00 40.00 3.80 15 80 6 41,72 | 43.16 free free free 2NC 600 R100 2000 6.0 X R1.0 8.00 20.00 5.70 - 60 6 free free free free free
2NC 400 R050 800 4.0 X RO.5 500 8.00 3.80 15 50 6 8.63 8.92 9.22 9.55 10.28 2NC 600 R100 3000 6.0 X R1.0 8.00 30.00 5.70 - 70 6 free free free free free
2NC 400 R050 1000 4.0 X RO.5 5.00 10.00 3.80 15 50 6 10.70  11.06 @ 1144 1185 1277 2NC 600 R150 2000 6.0 X R1.5 8.00 20.00 5.70 = 60 6 free free free free free
2NC 400 R050 1200 4.0 X RO.5 5,00 12.00 3.80 15 50 6 12,77 = 13.20 13.65 14.15 15.26 2NC 600 R150 3000 6.0 X R1.5 8.00 30.00 5.70 - 70 6 free free free free free
2NC 400 R050 1600 4.0 X RO.5 500 16.00 3.80 15 60 6 16.90 @ 17.47 | 18.09 18.75 free 2NC 800 R020 2400 8.0 X RO.2 12.00 24.00 7.60 = 65 8 free free free free free
2NC 400 R050 2000 4.0 X RO.5 5.00 20.00 3.80 15 60 6 21.04 2175 2252 23.35 free 2NC 800 R030 2400 8.0 X RO.3 12.00 24.00 7.60 - 65 8 free free free free free
2NC 400 RO50 2500 4.0 X RO.5 5,00 25.00 3.80 15 60 6 26.21 2710 | 28.06 | 29.10 free 2NC 800 R050 2400 8.0 X R0O.5 12.00 24.00 7.60 = 65 8 free free free free free
2NC 400 R050 3000 4.0 X RO.5 5.00 30.00 3.80 15 70 6 31.37 3245 33.60 free free 2NC 800 R100 2400 8.0 XR1.0 12.00 24.00 7.60 - 65 8 free free free free free
2NC 400 R050 3500 4.0 X RO.5 5.00 35.00 3.80 15 75 6 36.52 | 37.80 @ 39.14 free free 2NC 800 R150 2400 8.0 XR1.5 12.00 24.00 7.60 - 65 8 free free free free free
2NC 400 R050 4000 4.0 X RO.5 5.00 40.00 3.80 15 80 6 4171 43.15 free free free 2NC 1000 R050 2500 = 10.0XR0.5 = 15.00 25.00 9.50 - 70 10 free free free free free
2NC 400 R100 800 4.0 X R1.0 500 8.00 @ 3.80 15 50 6 8.62 8.88 9.17 9.47 10.16 2NC 1000 R100 2500 10.0XR1.0 = 15.00 25.00 9.50 - 70 10 free free free free free
2NC 400 R100 1000 4.0 X R1.0 5,00 10.00 3.80 15 50 6 10.68  11.02 1138 11,77 @ 12.65 2NC 1200 R050 2500 = 12.0 X R0.5 | 15.00 | 25.00 = 11.50 - 80 12 free free free free free
2NC 400 R100 1200 4.0 X R1.0 500 12,00 3.80 15 50 6 12756 | 13.16 13,60 = 14.07 15.13 2NC 1200 R100 2500 12.0XR1.0 = 15.00 25.00 11.50 - 80 12 free free free free free
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2 c L Li’ garge%r Radius-Long y 2 c L Li’ g&rge%r Radius-Long )

(Unit: mm)
Y = \ Features Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. 3
=1 * Greater rigidity and reduced chattering through optimized W Product No. LA X AR EE A 433 H B
& geometry HE s &l
% N e For Dry cutting and Wet cutting (dXCR) Jal L D %
% E 2CL 400 R100 70 4.0 X R1.0 11 70 6 %
- g L // E 2CL 500 R020 75 5.0 X RO.2 13 75 6 i
k# . \ . 2CL 600 R0O10 90 6.0 X RO.1 13 90 6
= 2CL 600 R020 90 6.0 X RO.2 13 90 6
2|29| YA = L0 20| 20 AEfY LYo S | 2CL 600 RO30 90 6.0 X RO.3 13 90 6
AMESAE 2CL 600 R050 90 6.0 X R0.5 13 90 6
SMG AT 2CL 600 R100 60 6.0 X R1.0 13 60 6
Carbide "Iy Coated 2CL 600 R100 90 6.0 X R1.0 13 9 6
2CL 600 R150 90 6.0 X R1.5 13 90 6
Side @ % a CUTTING 2CL 800 RO10 90 8.0 X RO.1 19 90 8
B 228 . 2CL 800 R020 90 8.0 X RO.2 19 90 8
Tolerance : 2CL 800 RO30 90 8.0 X R0.3 19 90 8
Cutting Dia. Radius 2CL 800 RO50 90 8.0 X RO.5 19 90 8
4<6: 0/-0.01 oo 2CL 800 R050 100 8.0 X R0.5 19 100 8
d>6: 0/-0.015 2CL 800 R100 90 8.0 X R1.0 19 9 8
Recommended workpiece Material : ©: 2 (First choice), O: 5 (Alternative choice), A: HISH (Limited choice) 2CL 800 R100 100 8.0 XR1.0 19 100 8
Carbon Steel / Sisfilss Sl Cast Iron Prehardened Yl See Super Hardened 2CL 800 R200 90 8.0 X R2.0 19 90 8
alevicoligioclSice] (~HB 240) (I 250) oteel (HRc 45~55) Stedl  Nickel& |00 Alloy | Aluminum Alloy| Resin & Plastics | Graphite 2CL 1000 R020 100 10.0 X RO.2 22 100 10
e Rz AHRER (~H2l§7§60) ixmog  ZaEg Ao Udeeita 2 CEERCEL R P LG 2CL 1000 R030 100 10.0 X RO.3 22 100 10
N (~HB 240) SHUSTS | (HRc45-85) =L OTO : :
i) sy ltoeenis 2CL 1000 RO50 100 10.0 X RO.5 22 100 10
o A o o © o © A 2CL 1000 R050 130 10.0 X RO.5 22 130 10
Unit: mm) 2CL 1000 R100 100 10.0 X R1.0 22 100 10
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. 2CL 1000 R100 130 10.0 X'R1.0 22 130 10
Product No. L2t x AR ux e EP o 2CL 1000 R150 100 10.0 X R1.5 22 100 10
HiE W= . p ) . 2CL 1000 R200 100 10.0 X R2.0 22 100 10
2CL 1000 R250 100 10.0 X R2.5 22 100 10
2CL 080 R020 45 0.8 XR0.2 1.6 45 4 2CL 1200 R050 100 12.0 X RO.5 26 100 12
2CL 100 RO10 45 1.0 X RO.1 2.5 45 4 2CL 1200 R050 130 12.0 X R0.5 26 130 12
2CL 100 R020 45 1.0XRO.2 2.5 45 4 2CL 1200 R100 100 12.0 X R1.0 26 100 12
2CL 100 R030 45 1.0 X RO.3 2.5 45 4 2CL 1200 R100 130 12.0 X R1.0 26 130 12
2CL 120 RO10 45 1.2 X RO.1 3 45 4 2CL 1200 R150 100 12,0 X R1.5 26 100 12
2CL 120 R020 45 1.2 XR0.2 3 45 4 2CL 1200 R200 100 12.0 X R2.0 26 100 12
2CL 150 RO10 45 1.5 X RO.1 4 45 4
2CL 150 R020 45 1.5 X R0.2 4 45 4
2CL 150 R030 45 1.5 X R0.3 4 45 4
2CL 150 R050 45 1.5 X R0.5 4 45 4
2CL 200 RO10 45 2.0 X RO.1 6 45 4
2CL 200 R020 45 2.0 X RO.2 6 45 4
2CL 200 R030 45 2.0 X RO.3 6 45 4
2CL 200 R050 45 2.0 X RO.5 6 45 4
2CL 300 R010 60 3.0 X RO.1 8 60 6
2CL 300 R020 60 3.0 X RO.2 8 60 6
2CL 300 R030 60 3.0 X RO.3 8 60 6
2CL 300 R050 60 3.0 X RO.5 8 60 6
2CL 400 R010 70 4.0 X RO.1 11 70 6
2CL 400 R020 70 4.0 X RO.2 11 70 6
2CL 400 R030 70 4.0 X RO.3 11 70 6
2CL 400 R050 70 4.0 X RO.5 11 70 6
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2F Corner R Tapered End Mill 2F Corner R Tapered End Mill
2 CT EEEELL ey s ZCT (2 21 R Eol i S

(Unit: mm)
Features
_Q"' L - - - - - W Cutting Dia. X Corner R Angle Length of Cut Overall Length Shank Dia. _Q“
- ® Reduce vibration and improve workpiece surface quality by Product No. Lz x AR 2tz Lbxt FHE EE: o 2 =
= tapered neck HE s =
] f eSS 3 A ¢ Greater rigidity and reduced chattering through optimized (dXCR) AC) 1l L D ]
2 & A+ geometry =
cég U]E ,,,,,,, // q * For Dry cutting and Wet cutting 2CT 100 700 S4 1.0 X R0.25 7 4 45 4 cég
A3
= | b 2CT 100 1000 S4 1.0 X R0.25 10 4 45 4 =
u L 2CT 100 1500 600 S4 1.0 X R0.25 15 6 45 4
E x|
(5% 2CT 100 1500 S4 1.0 X R0.25 15 4 50 4
-EIO|H YO R 2SS SO|1, HAHY 22 Y | 2CT 150 050 S4 1.5 X RO.4 05 5 45 4
- Z|Ho| HAZ Y| Z/do| 30 AE(Y LMo HZ
7AW BAR © °=° 2CT 150 100 S4 1.5 X R0.4 1 5 45 4
SMG WAl 2CT 150 150 S4 1.5 X R0.4 15 6 45 4
Carbide” i Coated 2CT 150 200 S4 1.5 X RO.4 2 7 45 4
2CT 150 200 S4 1.5 X R0.4 5 10 50 4
Side CUTTING 2CT 150 700 S4 1.5 X R0.4 7 10 50 4
| p229 Tolerance : 2CT 150 1000 S6 1.5 X R0.4 10 10 50 6
Cutting Dia. Radius 2CT 150 1500 S6 1.5 X R0.4 15 6 50 6
2CT 200 050 S4 2.0 X R0O.5 0.5 6 45 4
d<6: 0/-0.01
o6: 0/-0.015 +0.01 2CT 200 100 S4 2.0 X RO.5 1 6 45 4
2CT 200 150 S4 2.0 X R0.5 1.5 6 45 4
Recommended workpiece Material : ©: 2{3(First choice), O: B (Ahernative choice), A 2212 (Liited choice) 2CT 200 200 S4 20 XRO5 2 8 45 4
Carbon Steel / ’ Cast Iron Prehardened Super Hardened 2CT 200 500 S4 2.0 X RO.5 5 10 50 4
Alloy Stesl / Tool Steel| Stainless Steel | g vary Gl | e S Nickel&
Y (~HB 240) P (HRc 45~55) o CRE | Copper Alloy | Aluminum Alloy| Resin & Plastics | Graphite 2CT 200 700 S6 2.0 X R0.5 7 10 50 6
(~HB 350) AHola|A ] (~HRc 50) azczt | (HRe55-68) T';fll”'uml_Aﬂ? (Sa) o2 3T AX| & ZafAEl =
BAZ/BEZ | Sy (HB20  BMEEy (pEre.  zadca UMEHEHEEE ©°° == i 2CT 200 1000 S6 2.0XR05 10 11 50 6
e adie) gy 2CT 200 1500 S6 2.0XR05 15 7 50 6
o A o o © o O A 2CT 300 050 S6 3.0 X RO.75 05 12 50 6
Unit: mm) 2CT 300 100 S6 3.0 X R0O.75 1 12 50 6
2CT 300 150 S6 3.0 X R0O.75 1.5 12 50 6
Cutting Dia. X Corner R Angle Length of Cut Overall Length Shank Dia.
Product No. 74 Y AR 2z ux w3 EE e 2CT 300 200 S6 3.0 X RO.75 2 12 50 6
HE Ha . 2CT 300 500 S6 3.0 X R0.75 5 12 50 6
([dXCR) AC%) 4l L D
2CT 300 700 S6 3.0 X RO.75 7 12 50 6
2CT 030 050 54 0.3 X R0.05 0.5 1.2 45 4 2CT 300 1000 S6 3.0 X R0.75 10 8 50 6
2CT 030 100 S4 0.3 X R0.05 1 1.2 45 4 2CT 300 1500 S8 3.0 X RO.75 15 9 60 8
2CT 030 150 S4 0.3 X R0.05 1.5 1.2 45 4
2CT 030 200 s4 0.3 X R0.05 2 1.2 45 4
2CT 030 500 S4 0.3 X R0.05 5 1.2 45 4
2CT 030 700 S4 0.3 X R0.05 7 1.5 45 4
2CT 030 1000 sS4 0.3 X R0.05 10 1.5 45 4
2CT 030 1500 S4 0.3 X R0.05 15 1.5 45 4
2CT 050 050 S4 0.5 X RO.1 0.5 2 45 4
2CT 050 100 S4 0.5 X RO.1 1 2 45 4
2CT 050 150 S4 0.5 X RO.1 1.5 2 45 4
2CT 050 200 S4 0.5 X RO.1 2 2 45 4
2CT 050 500 s4 0.5 X RO.1 5 2 45 4
2CT 050 700 S4 0.5 X RO.1 7 2.5 45 4
2CT 050 1000 S4 0.5 X RO.1 10 2.5 45 4
2CT 050 1500 sS4 0.5 X RO.1 15 2.5 45 4
2CT 100 050 sS4 1.0 X R0.25 0.5 4 45 4
2CT 100 100 S4 1.0 X R0.25 1 4 45 4
2CT 100 150 S4 1.0 X R0O.25 1.5 4 45 4
2CT 100 200 S4 1.0 X R0.25 2 4 45 4
2CT 100 500 s4 1.0 X R0.25 5 4 45 4
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4F Necked Corner Radius 4F Necked Corner Radius
4 N [ 4 N |

ag A4 R 2= v 4g 4R 2|E v
(Unit: mm)
 Features ‘ i

3 . N ’ Overall , Actual Effective Length depending &
- ¢ Extended neck style for long reach applications W Cutting Dia. X oirg ! Length Neg; P|a Taper veral srﬁrggla- oninclined angle of workpiece -
g « Greater rigidity and reduced chattering through optimized Product No. Lg‘;mzﬁ = Ogﬂﬁiﬁh =3 ﬁlgﬁﬁ Length | 43 HzE Tefztol o2 & Zo| g
= geometry b X IR ¢ (3% B EARN (P g
3 - e For Dry cutting and Wet cutting (@XCR) " ” @ 0° 1 D 30 10 1030° 00 30 3
& &
w w

4NC 100 RO30 400 1.0 X RO.3 0.80 4.00 0.95 15 45
4NC 100 RO30 500 1.0 X RO.3 0.80 5.00 0.95 15 45

4.22 4.35 4.50 4.66 5.01
5.25 5.42 5.61 5.81 6.25

ctual Effective Lengt!

B (51T
Qa
Carbide

5%
Inclinded Angle® = uaMoz 7S J)To| H3tE W 4NC 100 R030 600 1.0 X R0.3 0.80 6.00 0.95 15 45 6.28 6.49 6.72 6.96 7.50
2|20| M7= Lo Z+A0| 20| AE{ YAl He 4NC 100 R030 800 1.0 X RO.3 0.80 | 800 095 15 45 835 863 893 926 998
LMD 2R 4NC 100 RO30 1000 1.0 X R0.3 0.80 | 10.00 095 15 45 10.42 1077 @ 1115 1156 @ 12.47

4NC 100 RO30 1200 1.0 X R0O.3 0.80 12.00 0.95 15 45
4NC 100 RO30 1600 1.0 X RO.3 0.80 16.00 0.95 15 50
4NC 120 R0O10 400 .2X RO.1 1.00 400 1.14 15 45

Side CUTTING 4NC 120 R010 600 2 X RO.1 1.00 600 1.14 15 45
| £229 Tolerance : 4NC 120 RO10 800
& Cutting Dia. Radius 4NC 120 RO10 1200

.2 X RO.1 1.00 8.00 14 15 45
4NC 120 R020 400

12.49 1291 | 1337  13.86 14.96
16.62 1719 17.80 18.46  19.93
4.24 4.39 4.54 4.71 5.08
6.31 6.53 6.76 7.01 7.57
8.38 8.67 8.97 9.31 10.06
12.51 1294  13.41 13.91 15.03
4.24 4.38 4.53 4.69 5.06

.2 X RO.1 1.00 12.00 14 15 45
.2X R0O.2 1.00 4.00 14 15 45

4

4

4

4

4

4

4

1 4

1 1 4

1 1 4

1 1. 4

d<6: 0/-0.01 ! ! 4
d>6: 0/-0.015 +0.01 4ANC 120 R020 600 1.2 X RO.2 1.00 600 114 15 45 4 6.31 652 675 699  7.54
UNC 120R020800 12X RO2 100 800 1.4 15 | 45 4 | 837 866 896 929 10.03
Recommended workpiece Material : © 21 (Firstchoice), O: B (Atternative choice), A: A3 Limited choice) UNC 120R0201200 | 1.2 XR0.2 | 1.00 1200 1.14 15 45 4 1251 1294 13.40 1389 1500
A”chg;gg‘”/?jj'éteel St(air:;—:éssz fg)eel (?ﬁg ggg) Frefierdenca H(ili'genjg %tse)a B - 4NC 120 RO30 400  1.2X RO.3 1.00 400 114 15 45 4 424 437 | 452 468 | 5.03
o 1”253%3% 4 AEplBlc (~H2l'3:-3’-§60) ’(:;ngg = et U Therh Aoy Bea” oEnn s Ax| SaAE| S0 4NC 120R030600 | 1.2XR0O.3 | 1.00 600 114 156 45 4 6.30 651 674 698 | 752
L= (-HB 240) SHSES | HReas-Bg | el UNC 120R030800 12X RO3 100 800 1.4 15 | 45 4 837 865 895 928 1001
o N o o o o 5 N ANC 120 R030 1200 12X RO.3  1.00 12.00 1.14 15 | 45 4 | 1250 1293 1339 1388 14.98
UNC 150RO10600 1.5 XRO.1 | 1.35 600 | 1.44 15 | 45 4 631 653 676 701 757
(Unit: mm) 4NC 150 RO10800 15X RO.1 135 800 1.44 15 | 45 4 | 838 867 897 931 1006
cutg0ex | Longth | Longt |nock | e | vl Ererki peaiExecto g cperdg UNC 150 RO10 1200 1.5 X RO.1 | 1.35 1200 | 1.44 15 | 45 4 | 1251 1294 1341 1391 1503
e Cane'h oCu ofeech FZ | Ae  Legh 433 L 4NC 150 RO10 1600 15X RO.1  1.35 1600 1.44 15 50 4 1665 1722 17.84 1851 20.00
= Hs X3 28 |sE T2t ANC 150 RO10 2000 1.5 X RO.1  1.35 20.00 1.44 15 50 4 2078 2150 2227 | 2311 free
(dXCR) " @ @ 0° " D 30 1o 1030° 90 3 ANC 150 RO20600 15X RO.2  1.35 6.00 1.44 15 | 45 4 631 652 675 699 7.54
ANC 150 RO20800 15X RO2 135 800 1.44 15 | 45 4 | 837 866 896 929 10.03
4NC 100R005400  1.0XR0.05 080 400 085 15 = 45 4 422 | 437 453 469 | 507 UNC 150 R020 1200 1.5 XRO.2 | 1.35 1200 1.44 15 45 4 1251 1294 13.40 13.89 @ 15.00
4NC 100 RO05500 | 1.0 X RO.05 080 500 | 095 15 = 45 4 526 544 563 584 631 UNC 150 R020 1600 | 1.5 X RO.2 | 1.35 16.00 1.44 15 50 4 1664 1722  17.83 1849 | 19.98
4NC 100R005600 | 1.0XR0.05 080 6.00 085 15 = 45 4 629 = 651 674 | 699  7.56 4NC 150 R020 2000 | 1.5 X RO.2  1.35 2000 144 15 | 50 4 | 2078 2149 2226 2309  free
4NC 100R005800 1.0 XR0.05 080 800 095 15 45 4 836 865 89 929 1004 UNC 150R030600  1.5XRO.3 | 1.35 600 | 1.44 15 | 45 4 | 630 651 674 698 752
4NC 100 RO05 1000 | 1.0 X RO.05 = 0.80 10.00 0.95 15 45 4 1043 1079 1118 1159 1253 aNC 150 R030800 | 15 xR0 | 135 | 800 | 144 | 15 | 45 A | mam | ams | BSs | @25 | (o
4NC 100 R005 1200 1.0 X R0.05  0.80 12.00 095 15 45 4 1249 1293 1339 1389  15.02 ANC 150 R030 1200 1.5 X RO.3  1.35 12,00 1.44 15 | 45 4 | 1250 1293 1339 @ 1388 14.98
4NC 100 RO05 1600 | 1.0 X RO.0O5 = 0.80 16.00 095 15 50 4 1663  17.21  17.83 1849 | 19.99 e T Reso s e Re I s Hesa e s s 4 esa el T es | eas | ises
4NC 100RO010400  1.0XRO.T 080 400 085 15 = 45 4 422 437 452 469 506 ANC 150 RO30 2000 1.5 X RO.3  1.35 20.00 1.44 15 50 4 2077 2149 2225 2308 free
4NC 100RO10500  1.0XRO.T 080 500 095 15 = 45 4 526 | 544 563 | 584 630 UNC 150R050 600 1.5 XRO5 | 1.35 600 144 15 45 4 630 650 671 695  7.47
ANC 100RO10600  1.0XRO.1  0.80 6.00 095 15 45 4 629 | 651 674 699 755 ANC 150 RO50800 | 1.5 XRO5 | 1.35 | 800 | 144 | 15 | 45 4 | 836 | 864 | 893 | 925 | 996
4NC 100RO10800  1.0XRO.T 080 800 095 15 = 45 4 836 865 89 | 929 1003 ANC 150 RO50 1200 1.5 X RO.5  1.35 12,00 1.44 15 | 45 4 1250 12,92  13.36 13.85 @ 14.93
ANC 100 RO101000 1.0 XRO.1  0.80 10.00 095 15 45 4 1042 1078 1117 @ 1159 12,52 ANC 150 R050 1600 | 1.5 X RO5 | 1.35 | 16.00 | 144 | 15 | 50 4 | 1663 | 1719 | 17.80 | 18.45 | 19.90
4NC 100R010 1200 | 1.0XRO.T 080 1200 085 15 = 45 4 1249 1292 | 1339 1389 | 15.00 ANC 150 RO50 2000 1.5 X RO.5  1.35 20.00 1.44 15 50 4 2077 2147 2223 2305 free
4NC 100 RO10 1600 1.0 XRO.1  0.80 1600 095 15 50 4 1663 1720 17.82 1848 19.98 ANC 200 RO10 600 | 20 XRO1 | 170 | 600 | 192 | 15 | 45 4 | 635 | 657 | 680 | 705 | 762
ANC 100R020400 | 1.0XRO2 080 400 095 15 45 4 422 | 436 451 467 503 ANC 200 R010800 | 20xRod | 170 | 800 | 102 | 15 | 45 4 | 842 | 871 | 902 | 935 | 1040
4NC 100R020500 ~ 1.0XRO.2 080 500 095 15 45 4 525 543 562 582 | 628 4NC 200 RO10 1000 2.0 X RO.1 1.70 | 10,00 192 15 45 4 1048 1084 1123 | 11.65 1259
4NC 100 R020 600 1.0 X R0.2 0.80 6.00 0.95 15 45 4 6.29 6.50 6.73 6.97 7.52 4NC 200 R010 1200 | 2.0 X RO.1 170 1200 1.92 15 45 4 12,55 1298 13.45 1395 @ 1507
ANC 100R020800  1.0XRO2 080 800 095 15 45 4 835 864 894 927 1001 4NC 200R010 1600 | 2.0 XRO.1 | 1.70 1600 192 15 50 4 1668  17.26 17.88 @ 1855 free
ANC 100 R020 1000 | 1.0 XRO.2  0.80 1000 0.95 15 45 4 1042 1078 1116 1157 1249 4NC 200 RO102000 20X RO.1 170 2000 192 15 50 4 2082 2154 2232 2315 free
ANC 100R020 1200 1.0 XRO.2  0.80 12.00 095 15 45 4 1249 1292 1338 1387 1498 ANC 200 RO10 2500 20X RO.1 170 2500 1.92 15 60 4 2599 2689 27.86 free  free
ANC 100 RO20 1600 | 1.0 XRO.2  0.80 16.00 0.95 15 50 4 1662  17.20  17.81 1847  19.95 ANC 200R020600 20XRO2 170 600 1.92 15 | 45 4 634 656 679 7.04 759
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L4'é’ AR 2E Y L4‘g AYREE /

(Unit: mm) (Unit: mm)

Actual Effective Length depending Actual Effective Length depending

e Al ool T e e e CGm o0h e EE Aoe lmgn uE X1 SHP100 T2 2.5 20
s ggaap €% sE® it omy A TRl e 2 e egxach 28 s it @y AL 2200 1 2.5 2ol
(@XCR) o 2 o 0° L D 30° 1 1030 20 3° (@XCR) 2 2 ] o° L D 30° 1 1030 20 3°
4NC 200 R020 800 2.0 X RO.2 1.70 800 1.92 15 45 4 8.41 8.70 9.01 9.34 10.08 4NC 300 R030 1200 | 3.0 X R0.3 250 12.00 2.86 15 50 6 12.66 = 13.09 | 13,55 14.05 15.16
4NC 200 R020 1000 2.0 X RO.2 1.70 10.00 1.92 15 45 4 10.48 | 10.84 1122 11.64 1256 4NC 300 R030 1600 | 3.0 X R0.3 250 16.00 2.86 15 60 6 16.79  17.37 | 17.99 18,65 20.14
4NC 200 R020 1200 2.0 X R0O.2 1.70 12,00 1.92 15 45 4 1265 1298 13.44 1393 @ 15.05 4NC 300 RO30 2000 3.0 X RO.3 250 20.00 2.86 15 60 6 20.93 21.65 2242 2325 | 25.11
4NC 200 R020 1600 2.0 X R0.2 1.70 16.00 1.92 15 50 4 16.68 = 17.26 = 17.87 18.53 free 4NC 300 R030 2500 | 3.0 X R0.3 250 25.00  2.86 15 60 6 26.10 27.00 = 27.96 | 29.00 free
4NC 200 R020 2000 2.0 X R0O.2 1.70  20.00 1.92 15 50 4 20.82 | 21583 | 22.31 23.13 free 4NC 300 RO30 3000 3.0 X RO.3 2.50 30.00 2.86 115 70 6 31.26 | 32.34 | 33.50 | 34.75 free
4NC 200 R020 2500 2.0 X RO.2 1.70 25.00 1.92 15 60 4 2598 26.88 27.85 28.88 free 4NC 300 R030 3500 | 3.0 X R0.3 250 35.00 2.86 15 70 6 36.43 37.69 | 39.04 40.50 free
4NC 200 R030 600 2.0 X RO.3 1.70  6.00 1.92 15 45 4 6.34 6.55 6.78 7.02 7.57 4NC 300 R050 1000 | 3.0 X R0.5 250 10.00 2.86 15 50 6 10.58 10.94 @ 11.31 11.72 | 12.68
4NC 200 RO30 800 2.0 X RO.3 1.70 8,00 1.92 15 45 4 8.41 8.69 8.99 9.32 10.05 4NC 300 RO50 1200 3.0 X RO.5 250 12.00 2.86 15 50 6 12.65 13.08 | 13,53 @ 14.02 15.12
4NC 200 R030 1000 2.0 X RO.3 1.70  10.00 1.92 15 45 4 10.48 = 10.83  11.21 11.62 @ 12,54 4NC 300 R050 1600 | 3.0 X R0.5 250 16.00 2.86 15 60 6 16.79  17.35 | 17.96 @ 18.62 20.09
4NC 200 R030 1200 2.0 X RO.3 1.70 | 12.00 1.92 115 45 4 12,54 | 1297 | 1343 | 13.92 | 15.03 4NC 300 R050 2000 3.0 X RO.5 2.50 20.00 2.86 15 60 6 20.92 2163 2240 2322 25.06
4NC 200 RO30 1600 2.0 X RO.3 1.70 16.00 1.92 15 50 4 16.68 17.25 17.86 18.52 free 4NC 300 R050 2500 | 3.0 X R0.5 250 2500 2.86 15 60 6 26.09 26.98 27.94 @ 28.97 free
4NC 200 R030 2000 2.0 X RO.3 1.70 20.00 1.92 15 50 4 20.81 | 2158 | 22.29 | 23.12 free 4NC 300 R050 3000 | 3.0 X R0.5 250 30.00 2.86 15 70 6 31.26  32.33 | 33.48 34.72 free
4NC 200 RO30 2500 2.0 X RO.3 1.70 25.00 1.92 15 60 4 2598 26.88 | 27.84 28.87 free 4NC 300 R050 3500 | 3.0 X R0.5 250 35.00 2.86 15 70 6 36.43 37.68 @ 39.02 40.47 free
4NC 200 R050 600 2.0 X RO.5 1.70 6.00 1.92 15 45 4 6.33 6.54 6.76 6.99 7.52 4NC 300 R100 1000 | 3.0 X R1.0 250 10.00 2.86 15 50 6 10.57 © 10.90 | 11.26 = 11.64 | 12.51
4NC 200 R050 800 2.0 X RO.5 1.70 800 1.92 15 45 4 8.40 8.68 8.97 9.29 10.00 4NC 300 R100 1200 3.0 X R1.0 250 12.00 2.86 15 50 6 12.64 13.04 13.48 13.94 14.99
4NC 200 R050 1000 2.0 X R0.5 1.70 10.00 1.92 15 45 4 10.47 | 10.82 11,19 1159 @ 12.49 4NC 300 R100 1600 | 3.0 X R1.0 250 16.00 2.86 15 60 6 16.77  17.32  17.91 18.54 | 19.97
4NC 200 R050 1200 2.0 X RO.5 1.70 12,00 1.92 15 45 4 1254 | 1296  13.41 13.89 1498 4NC 300 R100 2000 3.0 X R1.0 250 20.00 2.86 15 60 6 20.90 21.60 2234 2314 2494
4NC 200 R050 1600 2.0 X RO.5 1.70 16.00 1.92 15 50 4 16.67 17.23 17.84 18.49 free 4NC 300 R100 2500 | 3.0 X R1.0 250 25.00  2.86 15 60 6 26.07 26.95 27.88 | 28.89 free
4NC 200 R050 2000 2.0 X RO.5 1.70  20.00 1.92 15 50 4 20.81 | 2151 | 22.27 | 23.09 free 4NC 300 R100 3000 | 3.0 X R1.0 250 30.00 2.86 15 70 6 31.24 3230 @ 33.43 34.64 free
4NC 200 R050 2500 2.0 X RO.5 1.70 25.00 1.92 15 60 4 25,97 26.86  27.81 28.84 free 4NC 300 R100 3500 3.0 X R1.0 250 35.00 286 15 70 6 36.41 37.64 38,97 @ 40.39 free
4NC 250 R010 1000 2.5 X RO.1 2.00 10.00 = 2.39 15 45 4 10.54 1090 | 11.29 | 11.71 12.66 4NC 400 RO10 1000 4.0 X RO.1 4.00 10.00 3.80 15 50 6 10.71 11.08 11.48 11.91 12.87
4NC 250 R0O10 1600 2.5 X RO.1 2.00 16.00 2.39 15 50 4 16.74 | 1732  17.94 18.61 free 4NC 400 RO10 1200 4.0 X RO.1 4.00 12.00 3.80 15 50 6 1278 1322 | 13.70 14.21 15.35
4NC 250 R010 2500 2.5 X RO.1 2.00 25.00 2.39 15 60 4 26.05 2695 27.92 free free 4NC 400 RO10 1600 4.0 X RO.1 400 16.00 3.80 15 60 6 16.92 = 17.50 | 18.13  18.81 free
4NC 250 R020 1000 2.5 X R0.2 2.00 10.00 2.39 15 45 4 10.54 | 10.90 1128 11.70 @ 12.63 4NC 400 RO10 2000 = 4.0 X RO.1 4,00 20.00 3.80 15 60 6 21.05 21,78 | 2256  23.41 free
4NC 250 R020 1600 2.5 X R0.2 2.00 16.00 2.39 15 50 4 16.74  17.32 1793 18.60 free 4NC 400 R0O10 2500 4.0 X RO.1 4.00 25.00 3.80 15 60 6 26.22 | 27.13 @ 28.11 free free
4NC 250 R020 2500 | 2.5 X R0.2 2,00 25.00 2.39 15 60 4 26.04  26.94 | 27.91 free free 4NC 400 RO10 3000 = 4.0 X RO.1 4.00 30.00 3.80 15 70 6 31.39 3248 33.65 free free
4NC 250 R030 1000 2.5 X R0O.3 2.00 10.00 2.39 15 45 4 10.53 | 10.89 11.27 1168 1261 4NC 400 RO10 3500 4.0 X RO.1 4.00 35.00 3.80 15 70 6 36.56  37.83 free free free
4NC 250 R030 1600 2.5 X RO.3 2.00 16.00 2.39 15 50 4 16.74  17.31 17.92 = 18.58 free 4NC 400 RO10 4000 = 4.0 X RO.1 4.00 40.00 = 3.80 15 80 6 41.72 | 43.17 free free free
4NC 250 R030 2500 2.5 X RO.3 2.00 2500 239 15 60 4 26.04 | 26.94 | 27.90 free free 4NC 400 R020 1000 4.0 X RO.2 4,00 10.00 3.80 15 50 6 10.71 11.08 11.47 | 11.89 12.84
4NC 250 R050 1000 2.5 X R0.5 2.00 10.00 2.39 15 45 4 10.53 10.88 11.25 11.65 12.56 4NC 400 R020 1200 | 4.0 X R0.2 400 12.00 3.80 15 50 6 12.78 = 13.22 | 13.69 1419 1533
4NC 250 R050 1600 2.5 X RO.5 2.00 16.00 2.39 15 50 4 16.73 1729 | 17.90 | 18.55 free 4NC 400 R020 1600 | 4.0 X R0.2 4.00 16.00 3.80 15 60 6 16.91 17.50 18.12 18.79 free
4NC 250 R050 2500 2.5 X RO.5 2.00 25,00 2.39 15 60 4 26.03 2692 27.88 free free 4NC 400 R020 2000 4.0 X RO.2 4,00 20.00 3.80 15 60 6 21.05 2177 22,55 | 23.39 free
4NC 300 RO10 1000 3.0 X RO.1 250 10.00 2.86 15 50 6 10.60 | 10.96 1136 11.78 @ 1273 4NC 400 R020 2500 | 4.0 X R0.2 400 25.00 3.80 15 60 6 26.22 27.12 | 28.09 free free
4NC 300 RO10 1200 3.0 X RO.1 250 12.00 2.86 15 50 6 12.67 | 13.10 13.57 @ 14.08 15.21 4NC 400 R020 3000 | 4.0 X RO.2 4,00 30.00 3.80 15 70 6 31.38 3247 @ 33.64 free free
4NC 300 RO10 1600 3.0 X RO.1 250 16.00 2.86 15 60 6 16.80 17.38 = 18.01 18.68 = 20.19 4NC 400 R020 3500 | 4.0 X R0.2 4,00 35.00 3.80 15 70 6 36.55 37.82 free free free
4NC 300 R010 2000 3.0 X RO.1 250 20.00 2.86 15 60 6 20.93 | 21.66 | 22.44 23.28 | 25.16 4NC 400 R020 4000 | 4.0 X R0.2 4.00 40.00 @ 3.80 15 80 6 4172 | 43.17 free free free
4NC 300 RO10 2500 3.0 X RO.1 250 25.00 2.86 15 60 6 26,10  27.01 27.98  29.03 free 4NC 400 R030 1000 4.0 X RO.3 4.00 10.00 3.80 15 50 6 10.71 11.07 1146 11.88 12.82
4NC 300 R010 3000 3.0 X RO.1 250 30.00 2.86 15 70 6 31.27 | 32.36 | 33.52 34.78 free 4NC 400 R030 1200 | 4.0 X R0.3 4.00 12.00 3.80 15 50 6 12.77  13.21 13.68 | 14.18 @ 15.30
4NC 300 R0O10 3500 3.0 X RO.1 2.50 3500 2.86 15 70 6 36.44  37.71 39.06 | 40.53 free 4NC 400 R030 1600 4.0 X R0.3 4.00 16.00 3.80 115 60 6 16.91 17.49  18.11 18.78 free
4NC 300 R020 1000 3.0 X RO.2 250 10.00 2.86 15 50 6 10.59 1096 1135 1176 12.70 4NC 400 R030 2000 | 4.0 X R0.3 4.00 20.00 3.80 15 60 6 21.04 2177 2254 | 23.38 free
4NC 300 R020 1200 | 3.0 X R0.2 250 12,00 2.86 15 50 6 12.66 = 13.10 | 13.56 14.06 | 15.19 4NC 400 R030 2500 | 4.0 X R0.3 4.00 2500 3.80 15 60 6 26.21  27.12 @ 28.08 free free
4NC 300 R020 1600 3.0 X RO.2 250 16.00 2.86 15 60 6 16.80 17.38 18.00 18.66 @ 20.16 4NC 400 R030 3000 4.0 X RO.3 4.00 30.00 3.80 15 70 6 31.38 3246 33.63 free free
4NC 300 R020 2000 | 3.0 X R0.2 250 20.00 2.86 15 60 6 20.93 | 2165 | 2243 2326 | 25.13 4NC 400 R030 3500 | 4.0 X R0.3 4.00 35.00 3.80 15 70 6 36.55  37.81 free free free
4NC 300 R020 2500 3.0 X RO.2 2.50 2500 2.86 115 60 6 26.10 = 27.00 | 27.97 @ 29.01 free 4NC 400 RO30 4000 4.0 X RO.3 4.00 40.00 3.80 15 80 6 41.72 | 43.16 free free free
4NC 300 R020 3000 | 3.0 X R0.2 250 30.00 2.86 15 70 6 31.27 3235 | 33.51 34.76 free 4NC 400 R050 1000 | 4.0 X R0.5 400 10.00 3.80 12 50 6 10.70  11.06 11.44 1185 1277
4NC 300 R020 3500 | 3.0 X RO.2 250 35.00 2.86 15 70 6 36.44  37.70 | 39.05 @ 40.51 free 4NC 400 R050 1200 | 4.0 X RO.5 4,00 12.00 3.80 12 50 6 12,77 13.20 | 13.65 1415 15.26
4NC 300 R030 1000 | 3.0 X R0.3 250 10.00 @ 2.86 15 50 6 10.59 1095 1134 1175 12.68 4NC 400 R050 1600 | 4.0 X R0.5 400 16.00 3.80 16 60 6 16.90 17.47 = 18.09 18.75 free
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4 N 4F Necked Corner Radius
|42 Y REE Y
(Unit: mm)
Cutting Dia. X | Length | Length ' NeckDia| Taper = Overall Shank Dia. Ac;ze?[!sgfecéi\;iggngft r\:vcéffggg‘i: 2
P o daan | G ey R | 4k e 832 Hztg efzio] 0 95 Lol
([dXCR) 4 (2 d2 0° L D 30 1° 1°30° 2° 3°
4NC 400 R050 2000 | 4.0 X R0.5 4,00 20.00 3.80 20 60 6 21.04 2175 | 2252 23.35 free
4NC 400 R050 2500 4.0 X R0.5 4.00 25.00 3.80 25 60 6 26.21  27.10 | 28.06 @ 29.10 free
4NC 400 R050 3000 | 4.0 X R0.5 4,00 30.00 3.80 15 70 6 31.37 3245 33.60 free free
4NC 400 R050 3500 = 4.0 X R0.5 4,00 35.00 3.80 15 70 6 36.54  37.80 free free free
4NC 400 R050 4000 | 4.0 X R0.5 4,00 40.00 3.80 15 80 6 41,71 43.15 free free free
4NC 400 R100 1000 = 4.0 X R1.0 4,00 10.00 3.80 15 50 6 10.68 11.02 1138 1177 12.65
4NC 400 R100 1200 = 4.0 X R1.0 4,00 12,00 3.80 15 50 6 12,75 = 13.16 | 13.60 = 14.07 15.13
4NC 400 R100 1600 4.0 X R1.0 4,00 16.00 3.80 15 60 6 16.89 17.44 18.03 18.67 free
4NC 400 R100 2000 | 4.0 X R1.0 4.00 20.00 3.80 15 60 6 21.02 2172 | 2247 23.27 free
4NC 400 R100 2500 = 4.0 X R1.0 4,00 25.00 3.80 15 60 6 26,19 27.07 28.01 29.02 free
4NC 400 R100 3000 = 4.0 X R1.0 4,00 30.00 3.80 15 70 6 31.36 3242 33.55 free free
4NC 400 R100 3500 = 4.0 X R1.0 4,00 35.00 3.80 15 70 6 36.53 | 37.76 | 39.09 free free
4NC 400 R100 4000 = 4.0 X R1.0 4,00 40.00 3.80 15 80 6 41.69  43.11 free free free
4NC 500 R0O10 2000 5.0 X RO.1 5.00 20.00 4.75 15 60 6 21.15 | 21.88 free free free
4NC 500 RO10 4000 5.0 X RO.1 5.00 40.00 4.75 15 80 6 41.82 free free free free
4NC 500 R020 1200 | 5.0 X R0.2 5,00 12.00 4.75 15 50 6 1287 13.32  13.79 14.30 free
4NC 500 R020 1600 | 5.0 X RO.2 500 16.00 4.75 15 60 6 17.01 17.59 | 18.22 free free
4NC 500 R020 2000 5.0 X RO.2 5.00 20.00 4.75 15 60 6 2114 | 21.87 free free free
4NC 500 R020 4000 5.0 X RO.2 5.00 40.00 4.75 15 80 6 41.82 free free free free
4NC 500 R030 2000 5.0 X R0.3 5,00 20.00 4.75 15 60 6 2114 21.87 free free free
4NC 500 R0O30 4000 5.0 X R0O.3 5.00 40.00 4.75 15 80 6 41.81 free free free free
4NC 500 R050 1200 5.0 X R0.5 500 12.00 4.75 15 50 6 1286 13.30  13.76 14.25 free
4NC 500 R050 1600 | 5.0 X R0.5 500 16.00 4.75 15 60 6 17.00 @ 17.57 18.19 free free
4NC 500 R050 2000 5.0 X R0.5 5,00 20.00 4.75 15 60 6 2113 | 21.85 free free free
4NC 500 R050 4000 | 5.0 X R0.5 5.00 40.00 4.75 15 80 6 41.81 free free free free
4NC 500 R100 2000 | 5.0 X R1.0 5.00 20.00 4.75 15 60 6 2112 21.82 free free free
4NC 500 R100 4000 5.0 X R1.0 5.00 40.00 4.75 15 80 6 41.79 free free free free
4NC 600 R010 2000 6.0 X RO.1 6.00 20.00 5.70 - 60 6 free free free free free
4NC 600 RO10 4000 6.0 X RO.1 6.00 40.00 5.70 - 80 6 free free free free free
4NC 600 R020 1600 6.0 X RO.2 6.00 16.00 5.70 = 60 6 free free free free free
4NC 600 R020 2000 = 6.0 X R0.2 6.00 20.00 5.70 - 60 6 free free free free free
4NC 600 R020 4000 6.0 X RO.2 6.00 40.00 5.70 = 80 6 free free free free free
4NC 600 R030 1600 6.0 X RO.3 6.00 16.00 5.70 - 60 6 free free free free free
4NC 600 R030 2000 6.0 X R0.3 6.00 20.00 5.70 = 60 6 free free free free free
4NC 600 R0O30 4000 6.0 X RO.3 6.00 40.00 5.70 - 80 6 free free free free free
4NC 600 R0O50 1600 6.0 X R0.5 6.00 16.00 5.70 = 60 6 free free free free free
4NC 600 R050 2000 6.0 X RO.5 6.00 20.00 5.70 - 60 6 free free free free free
4NC 600 R050 3000 6.0 X RO.5 6.00 30.00 5.70 - 70 6 free free free free free
4NC 600 R050 3500 | 6.0 X R0.5 6.00 35.00 5.70 - 80 6 free free free free free
4NC 600 R0O50 4000 6.0 X RO.5 6.00 40.00 5.70 - 80 6 free free free free free
4NC 600 R100 1600 | 6.0 X R1.0 6.00 16.00 5.70 - 60 6 free free free free free
4NC 600 R100 2000 6.0 X R1.0 6.00 20.00 5.70 = 60 6 free free free free free
4NC 600 R100 3000 6.0 X R1.0 6.00 30.00 5.70 - 70 6 free free free free free
4NC 600 R100 4000 6.0 X R1.0 6.00 40.00 5.70 = 80 6 free free free free free
4NC 800 R030 2500 8.0 X R0.3 9.00 2500 7.60 - 65 8 free free free free free
4NC 800 R050 2500 8.0 X RO.5 9.00 25.00 7.60 - 65 8 free free free free free
4NC 800 R0O50 4000 8.0 X RO.5 9.00 40.00 7.60 - 80 8 free free free free free

4 N 4F Necked Corner Radius
42 ZHR2E /
(Unit: mm)

X . . Actual Effective Length depending

Cutting Dia. X | Length | Length ' NeckDia| Taper | Overall Shank Dia. on inclined angle of workpiece

Corner R of Cut | of Reach| 2% Angle | Length = M3A HIZHE JHHZHol| [H2 o5 210

P;ji%}(;tjf\lio 'éwé X EI_L‘IR lé"g -?,-.?..Q © Szt At == 412 efztofl 2 & 20|
(dXCR) 1Al 2 d2 0° L D 30° 1° 1°30° 20 3°
4NC 800 R100 2500 8.0 X R1.0 9.00 25.00 7.60 - 65 8 free free free free free
4NC 800 R100 4000 8.0 X R1.0 9.00 | 40.00 7.60 - 80 8 free free free free free
4NC 800 R150 2500 8.0 X R1.5 9.00 25.00 7.60 - 65 8 free free free free free
4NC 1000 R050 2500 = 10.0 X RO.5  11.00 25.00 9.50 - 70 10 free free free free free
4NC 1000 R100 2500 10.0 X R1.0  11.00 25.00 9.50 = 70 10 free free free free free
4NC 1000 R100 4500 = 10.0 X R1.0 | 11.00 | 45.00  9.50 - 90 10 free free free free free
4NC 1000 R150 2500 10.0 X R1.,5  11.00 25.00 9.50 = 70 10 free free free free free
4NC 1000 R200 2500 = 10.0 X R2.0 | 11.00 | 25.00 @ 9.50 - 70 10 free free free free free
4NC 1200 R050 3000 12.0 X R0.5 12.00 30.00 11.50 - 80 12 free free free free free
4NC 1200 R100 3000 = 12.0 X R1.0 | 12.00  30.00  11.50 - 80 12 free free free free free
4NC 1200 R100 5000 12.0 X R1.0  12.00 50.00 11.50 - 110 12 free free free free free
4NC 1200 R150 3000 # 12.0 X R1.,5  12.00 30.00 11.50 - 80 12 free free free free free
4NC 1200 R200 3000 = 12.0 X R2.0 12.00 30.00 11.50 - 80 12 free free free free free
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4CL Lﬂe:* Comer Radius-Long

e

—  Features

geometry
e For Dry cutting and Wet cutting

oo |

B E

—

Carbide

Recommended workpiece Material :

A I -
Coated

/ﬁ
Jm

¢ Greater rigidity and reduced chattering through optimized W

CUTTING

p.230

B D

- 2{2j0] 4712 Lio] 2040] A0) HEFY LA0| 1S
Al
Al

Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01
d>6: 0/-0.015 001

©: 21 (First choice), O: 2-E(Alternative choice), A: AI3F4 (Limited choice)

Carbon Steel / Sisfilss Sl Cast Iron Prehardened Yl See Super Hardened
£ S(ieg/;gg Steel (~HB 240) (~HE 7':2460) (~S;iego) (HRc 45~55) (Hthseg|~68) Tita’;‘]iiﬁl;ﬁliu . Co&pgr éllloy Aluminuin Al\gly Resin &rflastics Graphite
eazt/gn TORER (B0 Bnzzz: (A3EZ zumcy Umeksgz SHS URUEES sHEEAS A
(~HIB 350) (HAE 24 CHRos0) | MRC45-55) | 2 5 68
O A O O © O O A
(Unit: mm)
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia.
P;;al?_filtiria U7 X AR oy M 432 H 2
= s

(dX CR) “ L D
4CL 150 R020 45 1.5 X R0.2 4 45 4
4CL 150 R0O30 45 1.5 X R0.3 4 45 4
4CL 200 R020 45 2.0 X RO.2 6 45 4
4CL 200 RO30 45 2.0 X RO.3 6 45 4
4CL 200 R0O50 45 2.0 X RO.5 6 45 4
4CL 300 R020 60 3.0 X RO.2 8 60 6
4CL 300 R030 60 3.0 X RO.3 8 60 6
4CL 300 R050 60 3.0 X RO.5 8 60 6
4CL 400 R020 70 4.0 X RO.2 11 70 6
4CL 400 R030 S4 60 4.0 X RO.3 11 60 4
4CL 400 R030 70 4.0 X RO.3 11 70 6
4CL 400 R050 S4 60 4.0 X RO.5 11 60 4
4CL 400 R050 70 4.0 X RO.5 11 70 6
4CL 400 R100 70 4.0 X R1.0 11 70 6
4CL 500 R050 70 5.0 X RO.5 11 70 6
4CL 600 R020 80 6.0 X RO.2 18 80 6
4CL 600 R0O30 60 6.0 X RO.3 13 60 6
4CL 600 RO30 80 6.0 X RO.3 13 80 6
4CL 600 R0O50 60 6.0 X RO.5 13 60 6
4CL 600 RO50 80 6.0 X RO.5 13 80 6
4CL 600 R100 60 6.0 X R1.0 13 60 6
4CL 600 R100 80 6.0 X R1.0 13 80 6

4CL Li:* Comer Radius-Long

S
(Unit: mm)
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia.
P;;ici%u%tj r;; L X AR hx HE 433 H

(dXCR) 4l L D
4CL 600 R150 80 6.0 X R1.5 13 80 6
4CL 800 R020 90 8.0 X R0.2 19 90 8
4CL 800 RO30 90 8.0 X R0.3 19 90 8
4CL 800 R050 70 8.0 X R0.5 19 70 8
4CL 800 R050 90 8.0 X R0.5 19 90 8
4CL 800 R050 100 8.0 X R0.5 19 100 8
4CL 800 R100 70 8.0 X R1.0 19 70 8
4CL 800 R100 90 8.0 X R1.0 19 90 8
4CL 1000 RO50 75 10.0 X RO.5 22 75 10
4CL 1000 R0O50 100 10.0 X RO.5 22 100 10
4CL 1000 R100 75 10.0 X R1.0 22 75 10
4CL 1000 R100 100 10.0 X R1.0 22 100 10
4CL 1000 R100 120 10.0 X R1.0 22 120 10
4CL 1000 R150 100 10.0 X R1.5 22 100 10
4CL 1200 RO50 80 12.0 X RO.5 26 80 12
4CL 1200 R050 110 12.0 X R0O.5 26 110 12
4CL 1200 R100 80 12.0 X R1.0 26 80 12
4CL 1200 R100 110 12.0 X R1.0 26 110 12
4CL 1200 R200 110 12.0 X R2.0 26 110 12
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4F Corner Radius for High Feed Rate 4F Corner Radius for High Feed Rate
4CF l g 4CHF[4§*£L‘I R 10|48 H/X12° g

42 3 R 10|58 % %
-  Features i Features
= ST Y
- | ¢ Reduced roughing work time by high-speed cutting W e Strong back taper suppresses chattering vibration and W -
= » Suitable for high-feed roughing and semi-roughing reduces cutting resistance =
] & e For Dry cutting and Wet cutting R . < |  Suitable for high-feed roughing and semi-roughing ]
= E ; T e Greater rigidity and reduced chattering through optimized 3
L o a o C\ o geometry L
% ° E ;I ° S e For Dry cutting and Wet cutting %
41 L4
{2 J 2
L 152 L 153
D& HALOR B AQIAIZHChE ] - 743t WHEHIO|TH 2 AHE2 ZIS oA Y AL A3 A ]
01 BAL U SAtol| 23 - 10| BHAH U S0l 243
smG WATS AN Y BN smG WA - 2|42| M7 2 Wiio| Z40| 3] HEY Wio| 42
. 7{Al QI AA1
Carbide Coated Carbide Coated UM LS8
Side CUTTING Side CUTTING
[ P.231 Tolerance : [ r.231 Tolerance :
Cutting Dia. Radius Cutting Dia. Radius
d<6: 0/-0.01 d<6: 0/-0.01
d>6: 0/-0.015 001 d>6: 0/-0.015 001
Recommended workpiece Material : © 24 (Firstchoice), O: 5 (Altemative choice), A: 431 (Liited choice) Recommended workpiece Material : © 2(Fistchoice), O: 8 (Alternative choice), A: H3F (Lirted choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened Carbon Steel / . Cast Iron Prehardened Super Hardened
alevicoligioclSice] St(alr:!%SZf(;?el (~HB-2 60) oteel Hﬂginjggtg)el Stedl _ Nickel& Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite AlloyStesli/looliSteel Stirlili%s;f(;?el () -2 60) oredl Hfl—:ginfg?sgel Steel _ Nickel& Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite
(~HB 350) AE[olz|A Z3 (~HRc 50) azggr | (HRc85-68)  Titanium Alo 225 ofEn[s et AX| & ZAlAE| = (~HB 350) Agfola]A Z3 (~HRc 50) Tzco | (HRc55~68) | Titanium Al (o) o2 5T AX| g ZAAE| B0
BAZ/BEZ | Sy  (HB260 | BMEz (pErS. xudca UMEHsEs ©FS  STIEREE THASEER L AE BAZ/BEZ Sy (HB20 M=y pEFe.  zxazca UMHEHEEm ©FS  STUEES THASEES AE
(~HB 350) (~HRc 50) (HRc 55~68) (~HB 350) (~HRc 50) (HRc 55~68)
O A O O © O O A O A O O © O O A
(Unit: mm) (Unit: mm)
Cutting Dia. X Corner R Length of Cut Length of Reach Overall Length Shank Dia. Cutting Dia. X Corner R Length of Cut Length of Reach Overall Length Shank Dia.
Product No. EEPET B8 %a% zt 437 1= Product No. EEPETED EE qa% Ha 437 1=
HE S - HE s -
([dX CR) n 2 L D (dXCR) al 2 L D
4CF 400 R100 60 4.0 X R1.0 4 12 60 6 4CHF 500 R100 75 5.0 X R1.0 2.5 40 75 6
4CF 600 R100 60 6.0 X R1.0 9 16 60 6 4CHF 600 R100 60 6.0 X R1.0 3 18 60 6
ACF 800 R100 65 8.0 X R1.0 12 25 65 8 4CHF 600 R100 75 6.0 X R1.0 3 40 75 6
4CF 1000 R200 70 10.0 X R2.0 15 25 70 10 4CHF 800 R100 75 8.0 X R1.0 4 24 75 8
4CF 1000 R200 100 10.0 X R2.0 15 30 100 10 4CHF 800 R100 4500 75 8.0 X R1.0 4 45 75 8
4CF 1200 R200 70 12.0 X R2.0 18 30 70 12 4CHF 1000 R200 70 10.0 X R2.0 5 25 70 10
4CF 1200 R200 100 12.0 X R2.0 18 35 100 12 4CHF 1000 R200 100 10.0 XR2.0 5 30 100 10
4CHF 1200 R200 70 12.0 XR2.0 6 25 70 12
4CHF 1200 R200 100 12.0XR2.0 6 30 100 12
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2F Necked Square End 2F Necked Square End
2N 2N

L2LE.P o 2|5 / LZLéF = /
(Unit: mm)

0 ] L Features Actual Effective Length dependin pryl
g m « Extended neck style for long reach applications W Cuiting Dia. Length | Length | NeckDia| Taper | Overall Shank Dia; on inclined angle gf Worfplece ’ =
§ * Greater rigidity and reduced chattering through optimized Product No. 23 O.i,%:t DilRsacH =8 figs | Lengi 433 Hzh2 ufziol e 2= Zo| 5]
s geometry HEHs =25 7a¥ 2efZt EE §
ca;: . . ﬁ s e For Dry cutting and Wet cutting dXR) " ” ) 0° L D 30 10 1030 00 30 ca;:
% m 3 2 E[ 2NS 040 200 0.4 060 200 037 15 45 4 212 | 219 227 236 255 g

\v Ll E 5% 2NS 040 250 0.4 060 250 037 15 | 45 4 | 264 273 283 293 317

I | resurs | a: |om|mlow| | s 4| ue|seim |

- 2j240] A= Wiel 40| 20| HEf 20| 142 : 60 350 0. : : : : :

A L B 2NS 040 400 0.4 060 400 037 15 45 4 419 433 449 466 504

SMG 2NS 040 500 0.4 0.60 @ 5.00 037 15 45 4 522 540 @ 560 @ 5.81 6.28

Carbide Coated 2NS 040 600 0.4 060 600 037 15 45 4 6.25 6.47 | 671 696 @ 7.52

2NS 040 800 0.4 060 800 037 15 | 45 4 832 861 892 926 1001

Side CUTTING 2NS 040 1000 0.4 060 1000 037 15 45 4 1039 1075 1114 1156 1250

| = 232 Tolerance : 2NS 040 1200 0.4 0.60 1200 037 15 | 45 4 1246 1289 13.36 1386 14.98

Cutting Dia. 2NS 050 100 05 070 100 047 15 | 45 4 109 | 112 117 | 121 131

oo 2NS 050 150 05 070 150 047 15 | 45 4 160 | 166 172 178 | 1.93

456: 0/-0.015 2NS 050 200 05 070 200 047 15 45 4 212 | 219 227 236 255

— 2NS 050 250 05 070 250 047 15 | 45 4 | 264 273 283 293 317

Recommended workpiece Material : ©: 2 (First choice), O: ££ (Alternative choice), A: HIEH (Limited choice) 2NS 050 300 0.5 0.70 3.00 0.47 15 45 4 &.15 3.26 3.38 851 3.79

A”chgggg‘”/ifj'éteel St(air:'eBssz fét)ael (?ﬁg ggg) Frefierdenca H(ili'genjg %tse)el Supertardened) i 90 SR P S A" 2NS 050 350 0.5 070 | 350 047 15 45 4 367 380 394 408 442

e Y LRM B om MES mfa naii CERAS Yonody IR o NSG0M0 05 070 400 047 M5 45 4 418 43 44 4s6 504

S TaeGC | (HB2A0) SHSES | HReas-Bg | el 2NS 050 500 05 070 500 047 15 | 45 4 522 540 560 581 628

o N o o o o o A 2NS 050 600 05 070 600 047 15 45 4 | 625 647 671 696 752

2NS 050 800 05 070 800 047 15 | 45 4 832 861 892 926 1001

(Unit: mm) 2NS 050 1000 05 070 1000 047 15 | 45 4 1039 1075 1114 1156 1250

cuope. | Longh | Lot |nokoe| e | ovra Ererco sesaiEreto Lo 2?&’;23;”9 2NS 050 1200 0.5 070 1200 047 15 | 45 4 1246 1289 13.36 1386 14.98

ot e 00 o S| e | Lown 32 L 2NS 060 150 0.6 070 150 057 15 | 45 4 160 166 172 178 | 1.93

HEus =5  R2E¥ -HiZ 2NS 060 200 0.6 0.70 200 057 15 45 4 212 | 219 | 227 236 255

([dXR) " ? a2 0° L D 30° 1o 1230 20 3 2NS 060 300 0.6 0.70  3.00 0.57 15 45 4 3.15 3.26 3.38 3.51 3.79

2NS 060 400 0.6 070 400 057 15 | 45 4 | 419 | 433 | 449 466 504

2NS 010 030 0.1 015 030 0085 15 45 4 033 | 035 036 037 040 SNSTORGIE00 06 TR AR s EsnEs s

2NS 010 050 0.1 015 050 0085 15 = 45 4 054 05 058 060 = 065 2NS 060 600 0.6 070 600 057 15 | 45 4 625 647 671 696  7.52

2NS 010 100 0.1 0.15 ' 1.00 | 0.085 15 | 45 4 106 | 109 113 118 | 127 2NS 060 800 0.6 070 800 057 15 45 4 832 861 892 926 1001

2NS 015 030 0.2 020 030 013 15 45 4 034 036 037 038 041 2NS 060 1000 0.6 070 10.00 057 15 | 45 4 1039 1075  11.14 1156 | 12.50

2NS 015 050 0.2 020 1 050 013 15 | 45 4 055 057 059 | 061 066 2NS 060 1200 0.6 070 1200 057 15 45 4 1246 1289  13.36 13.86 @ 14.98

2NS 015 100 0.2 0.20 | 1.00 | 0.13 | 15 | 45 4 107 | 110 114 119 1.28 2NS 060 1600 0.6 070 16.00 057 @15 50 4 | 1659 1747 1779 | 1846 19.95

2NS 020 050 0.2 030 05 o018 15 45 4 08 | 057 059 061 066 2NS 070 200 0.7 080 200 066 15 45 4 | 214 | 221 229 238 257

2NS 020 100 0.2 030 1.00 018 15 45 4 107 | 110 114 119 | 1.28 2NS 070 300 0.7 0.80 | 300 | 066 | 15 | 45 4 | 317 | 328 | 340 | 353 | 382

2NS 020 150 0.2 030 150 018 15 45 4 158 | 164 170 176 1.91 2NS 070 400 0.7 0.80 400 066 15 @ 45 4 421 435 451 468 506

2NS 020 200 0.2 030 | 2.00 018 | 15 | 45 4 210 247 225 234 253 2NS 070 600 0.7 080  6.00 066 15 | 45 4 | 627 649 673 698 755

2NS 020 300 0.2 030 | 3.00 018 | 15 | 45 4 313 | 324 336 349 377 2NS 070 800 07 080 800 066 15 45 4 834 863 894 928 1003

2NS 020 400 0.2 0.30 | 400 | 0.18 | 15 | 45 4 | 417 | 431 | 447 | 464 | 501 2NS 070 1000 0.7 0.80 10.00 066 15 | 45 4 1041 1077 | 1116 1158 | 1252

2NS 030 100 0.3 040 1.00 028 15 45 4 107 | 110 114 119 | 1.28 T T o8 00| 200 | a7 | B | 45 IR e s s EE s

2NS 030 150 0.3 0.40 150 028 15 45 4 158 | 164 170 176 1.91 2NS 080 300 0.8 1.00 300 077 15 | 45 4 315 | 326 338 | 351 379

2NS 030 200 0.3 0.40 200 028 15 45 4 210 | 2147 225 234 253 I [0 AT e 00 | A0 | 977 | 5 | A5 A | ade | ams || e | AR | Gl

2NS 030 300 0.3 040 300 028 15 45 4 | 313 | 324 336 349 377 NS 080 500 08 100 | 500 | 077 | 15 | 4s 4 | 520 | 540 | 560 581 628

2NS 030 400 0.3 0.40 | 400 028 15 45 4 417 43 4.47 464 501 2NS 080 600 0.8 1.00 6.00 077 15 45 4 6.25  6.47 | 6.71 6.96  7.52

2NS 030 600 0.3 040 600 028 15 45 4 624 645 669 694 750 2NS 080 800 0.8 1.00 800 077 15 | 45 4 832 861 892 926 1001

2NS 030 800 0.3 040 800 028 15 45 4 830 859 890 924 999 2NS 080 1000 0.8 1.00 1000 077 15 | 45 4 1039 1075 1114 1156 1250

2NS 040 100 0.4 060 100 037 15 45 4 109 | 112 147 121 131 2NS 080 1200 0.8 1.00 1200 077 15 | 45 4 | 1246 1289 13.36  13.86 14.98

2NS 040 150 0.4 060 150 037 15 @ 45 4 160 | 166 172 178 | 1.93 2NS 080 1600 0.8 1.00 1600 077 15 50 4 1659 1747 1779 1846 19.95
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22 geae Y 22 geae Y

(Unit: mm) (Unit: mm)
Actual Effective Length depending Actual Effective Length depending
VT GOr ot B3 Mg Leon 423 WA S e 5 o VR ook anae §E e Leon dd g ool e 55 2o
HEHs - 9% gay i @m SETETES g s - u¥  gsm | AR mm SETETES

dXR) n 2 d2 0° L D 30 E 1°30° 2° 3° (dXR) A €2 d2 0° L D 30 e 1°30° 20 3
2NS 080 2000 0.8 1.00 2000 077 @ 15 50 4 2073 | 21.45 | 2222 2306 | 2493 2NS 180 800 1.8 220 800 175 15 45 4 836 865 896 930 1006
2NS 080 2500 0.8 1.00 2500 077 @15 60 4 2589 2680 27.76 2881 free 2NS 180 1000 1.8 220 10.00 175 15 45 4 10.43 1079 1118 11.60 1254
2NS 090 200 0.9 110 2,00 085 15 45 4 216 223 232 240 260 2NS 180 1200 1.8 220 1200 175 15 45 4 1250 12,93 = 1340 13.90 1503
2NS 090 400 0.9 110 400 085 15 45 4 423 437 453 470 508 2NS 180 1400 1.8 220  14.00 | 175 15 45 4 1456 1507 @ 1561 1620 @ 17.52
2NS 090 600 0.9 110 | 600 0.85 15 45 4 6.29 | 6.51 6.75 = 7.00 757 2NS 180 1600 1.8 220 16.00 175 15 50 4 16.63 17.21 | 17.83 1850 @ 20.00
2NS 090 800 0.9 110 800 085 15 45 4 836 865 896 @ 930 1006 2NS 180 1800 1.8 220 1800 175 15 50 4 1870 1935  20.05 20.80 free
2NS 090 1000 0.9 1.10 1000 085 15 45 4 10.43 | 1079 1118 11.60 @ 12.54 2NS 180 2000 1.8 220 2000 1.75 15 50 4 20.76  21.49 2226 2310 free
2NS 100 200 1.0 120 2,00 095 15 45 4 216 223 232 240 260 2NS 200 400 2.0 250 400 | 192 15 45 a4 428 | 443 459 477 515
2NS 100 300 1.0 120  3.00 095 15 45 4 319 | 330 342 355 384 2NS 200 600 2.0 250  6.00 192 15 45 4 6.35 657 681 7.07 764
2NS 100 400 1.0 120 400 095 15 45 4 423 | 437 453 470 @ 508 2NS 200 800 2.0 250 800 192 15 45 4 8.42 | 871 9.03 = 937 | 10.13
2NS 100 500 1.0 120 500 095 15 45 4 526 | 544 564 585 633 2NS 200 1000 2.0 250 1000 192 15 45 4 1049 1085 1124 1167 @ 12.61
2NS 100 600 1.0 120 6.00 095 15 45 4 6.29  6.51 6.75 = 7.00 757 2NS 200 1200 2.0 250 | 12.00 | 1.92 15 45 4 1255 12,99 @ 1346  13.96 @ 15.10
2NS 100 800 1.0 120 800 095 15 45 4 8.36 865 896 | 930 | 10.06 2NS 200 1400 2.0 250 14.00 192 15 45 4 1462 1513 1568 1626 @ 17.58
2NS 100 1000 1.0 120 1000 095 15 45 4 10.43 1079 11.18 11.60 1254 2NS 200 1600 2.0 250 16.00  1.92 15 50 4 16.69 1727  17.89 1856  free
2NS 100 1200 1.0 1.20 | 1200 095 15 45 4 1250  12.93 1340 1390 15.08 2NS 200 1800 2.0 250 1800 1.92 15 50 4 1876 1941 2011 20.86 free
2NS 100 1400 1.0 120 1400 095 15 45 4 1456 1507 1561 1620 17.52 2NS 200 2000 2.0 250  20.00 1.92 15 50 4 20.82 2155 2233 23.16 free
2NS 100 1600 1.0 120 16.00 095 @ 15 50 4 16.63 17.21  17.83 1850 | 20.00 2NS 200 2500 2.0 250 2500 1.92 15 60 4 2599 26.90 27.87 free free
2NS 100 1800 1.0 120 1800 095 15 50 4 18.70 1935 20.05 20.80 22.49 2NS 200 3000 2.0 250  30.00 192 15 70 4 31.16 | 32.25 | 33.41  free free
2NS 100 2000 1.0 120 2000 095 15 50 4 20,76 = 21.49 2226 | 23.10 @ 24.97 2NS 200 4000 2.0 250  40.00  1.92 15 80 4 4150 | 4294  free free free
2NS 100 2500 1.0 1.20 | 2500 095 15 60 4 2593 2684 27.81 2885 free 2NS 250 1000 2.5 3.00 1000 239 15 45 a4 10.54 1091 1131 | 1173 | 1268
2NS 100 3000 1.0 120 3000 095 15 70 4 3110 | 32.19 | 3335 | 3460 free 2NS 250 1200 25 3.00 12.00 239 15 45 4 12.61 | 13.05 1352 14.03 free
2NS 120 400 1.2 1.50 | 400 1.14 15 45 4 425 439 455 @ 472 511 2NS 250 1600 2.5 3.00 16.00 239 15 50 4 16.75 17.33  17.96 18.63  free
2NS 120 600 1.2 150  6.00 114 15 45 4 6.31 653 677 7.02 759 2NS 250 2000 25 3.00 2000 239 15 50 4 20.88 21.61 2239 free free
2NS 120 800 1.2 150 800 1.14 15 45 4 838 867 899 @ 932 1008 2NS 250 2500 25 3.00 2500 239 15 60 4 26.05 26.96 27.93 free free
2NS 120 1000 1.2 1.50 | 10.00 1.14 15 45 4 10.45 10.81  11.20 1162 1257 2NS 250 3000 25 3.00 3000 239 15 70 4 3122 3231 free free free
2NS 120 1200 1.2 150 12.00 1.14 15 45 4 1251 1295 1342 1392 1505 2NS 300 800 3.0 400 800 286 15 50 6 853 883  9.15 949 | 10.26
2NS 120 1600 1.2 150 | 16.00 1.14 15 50 4 16.65 17.23 17.85 1852 20.02 2NS 300 1000 3.0 400 10.00 286 15 50 6 1060 1097 1137 1179 @ 1275
2NS 120 2000 1.2 150 2000 1.14 15 50 4 20,78 2151 2229 2312 | 25.00 2NS 300 1200 3.0 400 12.00 286 15 50 6 12.67 | 1311 1358 14.09 1524
2NS 120 2500 1.2 150 25.00 1.14 15 60 4 2595  26.86 | 27.83 @ 2887 free 2NS 300 1600 3.0 400 16.00 286 15 60 6 16.80 17.39 = 1802 18,69 @ 20.21
2NS 150 400 1.5 1.80 400 144 15 45 4 425 439 455 @ 472 511 2NS 300 2000 3.0 400  20.00 286 15 60 6 20.94 2167 2245 2329 2518
2NS 150 600 1.5 1.80  6.00 144 15 45 4 6.31 653 677 7.02  7.59 2NS 300 2500 3.0 400 2500 286 15 60 6 2611  27.02 27.99 29.04 free
2NS 150 800 1.5 1.80 800 144 15 45 4 838 867 899 932 | 10.08 2NS 300 3000 3.0 400 3000 286 15 70 6 3128  32.36 | 3353 3479 free
2NS 150 1000 1.5 1.80 10.00 1.44 15 45 4 10.45 10.81 1120 1162 1257 2NS 300 3500 3.0 400 3500 286 15 70 6 36.44 37.71 | 39.08 40.54 free
2NS 150 1200 1.5 1.80 | 1200 1.44 15 45 4 1251 12,95 13.42 1392 1505 2NS 300 4000 3.0 400 | 40.00 286 15 80 6 41.61 | 43.06 4462  free free
2NS 150 1600 1.5 1.80 16.00 1.44 15 50 4 16.65 17.23 17.85 1852  20.02 2NS 400 1200 4.0 500 12,00 380 15 50 6 1278 1323 1371 1422 @ 1538
2NS 150 1800 1.5 1.80 1800 1.44 15 50 4 18.72 19.37 20.07 20.82 22.51 2NS 400 1400 4.0 500 1400 380 15 50 6 1485 1537 | 1593 1652 @ 17.86
2NS 150 2000 1.5 1.80 | 20.00 1.44 15 50 4 2078 | 2151 | 2229 @ 2312  free 2NS 400 1600 4.0 500 16.00 3.80 15 60 6 16.92 17,51 1814 1882  free
2NS 150 2500 1.5 1.80 25.00 1.44 15 60 4 2595 26.86 27.83 2887 free 2NS 400 2000 4.0 500 2000 380 15 60 6 21.05 2179 2257 2342 @ free
2NS 150 3000 1.5 1.80 | 30.00 1.44 15 70 4 3112 | 3221 | 3337 | 3462 free 2NS 400 2500 4.0 500 2500 380 15 60 6 2622 2714 2812  free free
2NS 150 4000 1.5 1.80 4000 1.44 15 80 4 4146 4290 4445  free free 2NS 400 3000 4.0 5.00  30.00 380 15 70 6 31.39 | 32.48 | 3366 free free
2NS 160 800 1.6 2.00 800 155 15 45 4 836 865 896 & 930 | 10.06 2NS 400 3500 4.0 500 3500 380 15 70 6 36.56 37.83 free free free
2NS 160 1000 1.6 2.00 1000 155 15 45 4 10.43 1079  11.18 1160 1254 2NS 400 4000 4.0 500 4000 3.80 15 80 6 4173 | 43.18 | free free free
2NS 160 1200 1.6 2.00 12,00 155 15 45 4 1250 | 12.93 13.40 13.90 @ 15.03 2NS 400 5000 4.0 5.00 50.00 380 15 100 6 52.06 53.88 free free free
2NS 160 1400 1.6 2.00 1400 155 15 45 4 1456 1507 1561 1620 17.52 2NS 500 1600 5.0 750 16.00 475 15 60 6 17.02 | 17.61 1825  free free
2NS 160 1600 1.6 2.00 16,00 155 15 50 4 16.63 17.21  17.83 1850  20.00 2NS 500 2000 5.0 750 2000 475 15 60 6 2115 2189  free free free
2NS 160 1800 1.6 2.00 1800 155 15 50 4 18.70 19.35 20.05 20.80 22.49 2NS 500 2500 5.0 750 | 25.00 475 15 60 6 26.32  27.24  free free free
2NS 160 2000 1.6 2.00 2000 155 15 50 4 20,76 | 21.49 | 2226 @ 2310 free 2NS 500 3000 5.0 750 30.00 475 15 70 6 31,49  free free free free
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2 N s lg; Ee.-f.ﬁed Square End . 2 s R lgL:* %qﬁugre End-Regular )

(Unit: mm)
) i i Features
& ; . , : Actual Effective Length depending &
- CUang‘Dua. L?rgt? Length Neék”Dla Taper | Overall Srlankjﬂgla- on inclined angle of workpiece m o Greater rigidity and reduced chattering through optimized W -
=] Product No. = Ue |oexh =8 -A-Eﬁlfr L;e:?:g:t}h 432 HEHE PHziol o2 R Zo| geometry =)
() HE Hs SSAN T U | e For Dry cutting and Wet cutting (=)
@D ® @D
% (dXR) o 2 d2 0 L ) 30 10 1°30 2 3 ] %
g E g
2 2NS 500 3500 5.0 7.50 35.00 475 15 70 6 36.66 free free free free “ T e
2NS 500 4000 5.0 7.50 40.00 4.75 15 80 6 41.82 free free free free L (=3
= o
2NS 500 5000 5.0 7.50 50.00 475 15 100 6 52.16 free free free free . 51240| M7 2 Wio| ZH40| T0 HE EHAl0] HS W
2NS 600 1500 6.0 9.00 15.00 5.70 - 60 6 free free free free free LA ag
2NS 600 2000 6.0 9.00 20.00 5.70 - 60 6 free free free free free
2NS 600 3000 6.0 9.00 3000 570 - 70 6 free  free | free  free  free SMG WAITI
2NS 600 4000 6.0 9.00 | 4000 570 & - 80 6 free free free free free Carbes Coated
2NS 800 2000 8.0 12.00 20.00 7.60 - 80 8 free free free free free :
2NS 800 3000 8.0 12.00 30.00 7.60 = 80 8 free free free free free Side CUTTING
_ Tolerance :
2NS 800 4000 8.0 12.00 40.00 @ 7.60 100 8 free free free free free E p235
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: A[EH (Limited choice)
Carbon Steel / . Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel )
Mo | Bz R |y | PRI 0y ooy CopPR oy Abmiem Aoy Pt Pictes | Gzt
BbAZ/ g2zt TOECS ((HB260) | ENMEEZ b x77cz  UREEEEZ SEE  SToEEm TAASEER S0
(~HBgs0 | (HB240) Thiveso, | HRc45-88) | Fp em)
O A O O © O O A
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
P;%?Lrg. oA o pabs; 433 H T
d al L D
2SR 020 030 S4 0.2 0.3 45 4
2SR 030 050 sS4 0.3 0.5 45 4
2SR 040 080 sS4 0.4 0.8 45 4
2SR 050 100 S4 0.5 1 45 4
2SR 060 120 S4 0.6 1.2 45 4
2SR 070 140 S4 0.7 1.4 45 4
2SR 080 160 S4 0.8 1.6 45 4
2SR 100 250 sS4 1.0 2.5 45 4
2SR 100 250 S6 1.0 2.5 45 6
2SR 120 300 S4 1.2 8 45 4
2SR 150 400 sS4 1.5 4 45 4
2SR 150 400 S6 1.5 4 45 6
2SR 200 600 S4 2.0 6 45 4
2SR 200 600 S6 2.0 6 45 6
2SR 250 800 S4 2.5 8 45 4
2SR 250 800 S6 2.5 8 45 6
2SR 300 800 S4 3.0 8 45 4
2SR 300 800 S6 3.0 8 45 6
2SR 350 800 sS4 3.5 8 45 4
2SR 400 1000 sS4 4.0 10 45 4
2SR 400 1000 S6 4.0 10 45 6
2SR 450 1000 S6 4.5 10 45 6
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25 R LELEE %QEU_%FG End-Regular

e
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
it i w 3 WEF e

d 4l L D
2SR 500 1300 S6 5.0 13 50 6
2SR 550 1300 S6 5.5 13 50 6
2SR 600 1500 S6 6.0 15 50 6
2SR 650 1500 S8 6.5 1% 60 8
2SR 700 1600 S8 7.0 16 60 8
2SR 750 1600 S8 7.5 16 60 8
2SR 800 1900 S8 8.0 19 60 8
2SR 850 1900 S10 8.5 19 70 10
2SR 900 1900 S10 9.0 19 70 10
2SR 950 1900 S10 9.5 19 70 10
2SR 1000 2200 S10 10.0 22 70 10
2SR 1050 2200 S12 10.5 22 75 12
2SR 1100 2200 S12 11.0 22 75 12
2SR 1200 2600 S12 12.0 26 75 12
2SR 1400 2600 S14 14.0 26 80 14
2SR 1600 3500 S16 16.0 35 100 16
2SR 2000 4000 S20 20.0 40 100 20

2SL

2F Square End-Long

22388 /
i Features -
o Greater rigidity and reduced chattering through optimized W i
geometry =
W\ ¢ For Dry cutting and Wet cutting ]
@D
o
s
I \
. 5%
- 2|20 M7|2 Wo| Z40| A0 AE(Y Wlo| 4 ]
AN Y BAg
SMG WA
Carbide Coated
Side CUTTING
| =] P236
Tolerance :
Cutting Dia.
ds<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: A[EH (Limited choice)
Carbon Steel / . Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel
Alloy Steel / Tool Steel (~HB 260) Steel Steel Nickel& . o . .
Psa mppa  FH e "R e i RS QN0 SVERS R
BAZ/B= g (HB260)  BMBRZ o OrC,  zudny HE 8 °°=° =8 =5l S
(~HB 350) (~HRc 50) (HRc 55~68)
O A O O © O O A
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
P;ﬁ?_f%l%). oA o pabs; 433 H T
=
d Al L D
2SL 100 500 60 1.0 5 60 6
2SL 150 1000 60 1.5 10 60 6
2SL 200 1000 60 2.0 10 60 6
2SL 300 1500 70 3.0 15 70 6
2SL 400 2000 70 4.0 20 70 6
2SL 500 2000 70 5.0 20 70 6
2SL 600 2000 70 6.0 20 70 6
2SL 600 2500 75 6.0 25 75 6
2SL 600 3000 80 6.0 30 80 6
2SL 800 2500 75 8.0 25 75 8
2SL 800 3000 80 8.0 30 80 8
2SL 800 4000 90 8.0 40 90 8
2SL 1000 3000 80 10.0 30 80 10
2SL 1000 3500 80 10.0 35 80 10
2SL 1000 4000 90 10.0 40 90 10
2SL 1000 5000 100 10.0 50 100 10
2SL 1200 3000 80 12.0 30 80 12
2SL 1200 4000 100 12.0 40 100 12
2SL 1200 5000 110 12.0 50 110 12
2SL 1600 8000 150 16.0 80 150 16
2SL 2000 8000 160 20.0 80 160 20
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4F Necked Square End 4F Necked Square End
4 N | 4 N t

42 g as / 42das /
(Unit: mm)
& T o ) Actual Effective Length depending &
5 * Extended neck style for long reach applications W Cut}l_r;qula- Lincg;? %i;\gihh Neg;?la ED?(; g’:ﬁt"r‘: Shank Dia. on inclined angle ofE wg@iece =
& * Greater rigidity and reduced chattering through optimized Product No. =23 0 of Reech =7 9 9 57 HEFE izl w2 25 Zo| &
3 ﬁ geometry HE #E 5 R=¥ T omg = &
ca;) W E 3\ . ¢ For Dry cutting and Wet cutting d " » . 0° L D 30 1o 19307 00 3 ca;z
£ 7 aE \JZZQ £
& le \ g 4NS 250 1600 2.5 2 16 2.39 15° 60 4 16.75 1733 | 17.96 @ 18.63 free =
L 77% (53 4NS 250 2000 2.5 2 20 2.39 15° 60 4 20.88  21.61 22.39 free free
i . 2 U MO R 712 7120 Matat ) 4NS 250 2500 25 2 25 239 15° 70 4 2605 2696 27.93 free | free
. 2|240| M7||2 Lh=o| ZHM0| 20 AE{Y HHalo| S 4NS 300 800 3.0 45 8 286 15 50 6 853 883 | 915 949  10.26
< UMY SHE 4NS 300 1200 3.0 45 12 286 15° 50 6 15.67 |« 13.11 1358 14.09 1524
@ @ CsaMig;e @ 4NS 300 1600 3.0 4.5 16 2.86 15° 60 6 16.80 17.39 @ 18.02 18.69 | 20.21
4NS 300 2000 3.0 4.5 20 2.86 15° 60 6 20.94 21.67 2245 | 2329 @ 25.18
4NS 300 2500 3.0 4.5 25 2.86 15° 70 6 26.11 27.02  27.99 | 29.04 free
Side CUTTING .
Tolerance 4NS 300 3000 3.0 4.5 30 2.86 15 70 6 31.28 | 32.36 @ 33.53 @ 34.79 free
E @ % a P237 e 4NS 400 1200 4.0 3.8 12 3.80 15° 50 6 15,78 | 13.23 | 13.71 14,22 | 15.38
w 4NS 400 1600 4.0 3.8 16 3.80 15° 60 6 16.92 | 17.51 18.14 | 18.82 free
ddjgg_'gb% 4NS 400 2000 4.0 38 20 380 15° 60 6 | 2105 2179 2257 2342 | free
4NS 400 2500 4.0 3.8 25 3.80 15° 70 6 26.22 2714  28.15 free free
Recommended workpiece Material : ©: 2/ (First choice), O B (Alternative choice), A X324 (Limited choice) 4NS 400 3000 4.0 3.8 30 3.80 15° 70 6 31.39 3248 | 33.66 free free
A‘los?ggg‘n/igzjl éteel St(ai ﬂe‘BSSZ fé?el (i’stt ggg) Prehsatr:;ned H(?—I; genj 5d S5t59) ol Supersl;!:er?ened _— o o e g e e 4NS 400 3500 4.0 3.8 35 3.80 15: 80 6 36.56 = 37.83 free free free
Er—gj:ﬁgﬁjgg Ajolzd (NH_JEJ%JBO) (é;fi}:;;;ég)" I'_%E%* (;_Fi—l(iquig? [@gﬁfﬂ;&% o%p%goy éﬂ%‘ﬁrgﬂg _);xs":& %F_‘a}sﬁl%_sl r%p._l € 4NS 400 4000 4.0 3.8 40 3.80 15 D 90 6 41,73  43.18 free free free
“-HB 356:)' (~HB 240) (~HF§: 50‘; (HRc 45~55) (HRc g’5~§3) 4NS 600 2000 6.0 5.8 20 5.70 15 80 6 free free free free free
o A o o © o o A 4NS 600 3000 6.0 5.8 30 5.70 15° 90 6 free free free free free
4NS 600 4000 6.0 5.8 40 5.70 15° 100 6 free free free free free
(Unit: mm) 4NS 600 5000 6.0 5.8 50 5.70 15° 110 6 free free free free free
Cutting Dia. Length | Length |Neck Dia| Taper Overall Shank Dia Acgﬁ?;g:?:éivaen;ggft Cvgff;ggr g
Al =2 Ty ey T 4w | el eaz HIE 2H20] 2 83 Zo|
d [1 e | e | o° L P 30 ] e | 2 3
4NS 100 400 1.0 1 4 0.95 15° 50 4 4.23 4.37 4.53 4.70 5.08
4NS 100 600 1.0 1 6 0.95 15° 50 4 6.29 6.51 6.75 7.00 7.57
4NS 100 800 1.0 1 8 0.95 15° 50 4 8.36 8.65 8.96 9.30 10.06
4NS 100 1000 1.0 1 10 0.95 15° 50 4 10.43 | 10.79 11,18 11.60 @ 1554
4ANS 150 600 1.5 1.2 6 1.44 15° 50 4 6.31 6.53 6.77 7.02 7.59
4NS 150 800 1.5 1.2 8 1.44 15° 50 4 8.38 8.67 8.99 9.32 10.08
4NS 150 1000 1.5 1.2 10 1.44 15° 50 4 10.45 10.81 11.20 11.62 15.57
4NS 150 1200 1125 1.2 12 1.44 15° 50 4 15.51 1595 13.42 13,92 15.05
4NS 150 1400 1.5 1.2 14 1.44 15° 60 4 1458  15.09 1564 16.22 1754
4ANS 150 1600 1.5 1.2 16 1.44 15° 60 4 16.65 17.23 17.85 1852 20.02
4NS 200 600 2.0 1.6 6 1.92 15° 50 4 6.35 6.57 6.81 7.07 7.64
4NS 200 800 2.0 1.6 8 1.92 15° 50 4 8.42 8.71 9.03 9.37 10.13
4NS 200 1000 2.0 1.6 10 1.92 15° 50 4 10.49 10.85 11.24 | 11,67 15.61
4NS 200 1200 2.0 1.6 12 1.92 15° 50 4 15655 1599 1346 1396 15.10
4NS 200 1400 2.0 1.6 14 1.92 15° 60 4 1462 1513 1568 16.26 17.58
4NS 200 1600 2.0 1.6 16 1.92 15° 60 4 16.69 @ 17.27  17.89 18.56 free
4NS 200 1800 2.0 1.6 18 1.92 15° 60 4 18.76 = 19.41 20.11 20.86 free
4NS 200 2000 2.0 1.6 20 1.92 15° 60 4 8.48 8.77 9.09 9.43 10.20
4NS 250 800 2.5 2 8 2.39 15° 50 4 20.82 | 2155 2233  23.16 free
4ANS 250 1200 2.5 2 12 2.39 15° 50 4 15.61 183.05 @ 13.52 14.03 free
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4 S R l;‘f; %qﬁu%re End-Regular . 4 s R li:* %qﬁugre End-Regular )

(Unit: mm)
=z - \Features i Overall Length Shank Di &
i A S 1 L e Greater rigidity and reduced chattering through optimized W Product No. Cmg%Dla' Lengnt.arhg ot Ver%éf ¢ Ainﬂyéla' o T i
= geometry _ HEHE = =
) ¢ For Dry cutting and Wet cutting d Al L D @
T \ 8
(9] - a 4SR 900 1900 S10 9.0 19 70 10 [97]
% S // 4SR 1000 2200 S10 10.0 22 70 10 %
u L ! 4SR 1000 2200 S10 100 10.0 22 100 10
‘ (53 4SR 1050 2200 S12 10.5 22 75 12
: ;)’f‘;ﬂﬁ’fi 2721 2801 A0 AP LU0l HS | 4SR 1200 2600 S12 12.0 26 75 12
@ @ SMG @ TemEETe 4SR 1400 2600 S14 14.0 26 80 14
Carbide Coated 4SR 1600 3500 S16 16.0 35 100 16
4SR 2000 4000 S20 20.0 40 100 20
Side % % & CUTTING 4SR 2000 4000 20 20.0 40 100 20
[ =] P239
' Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 2 (First choice), O: E:E (Alternative choice), A: AI3H (Limited choice)
A‘lofgizgr/%gléteel St(aNir:'eBSng)ael (i’stt-lzr gg) Prerg:;ned H(ar-:g?:njggt;e' SuDerST:er?e”ed  Nickel& Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite
NPV VG« S N e it e 232”7 dsiigad 47 eBatAs B0
'__(tﬁB 350 c (~HB 240) (3~HF?c 5, | (HRc45-55) (l_-ILRJc_g&GCZ’B)
O A O O © O O A
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
P;idgu% NEO =44 Ee HE M3A b o
d n L D
4SR 100 250 S4 1.0 2.5 45 4
4SR 100 250 S6 1.0 2.5 45 6
4SR 150 400 sS4 1.5 4 45 4
4SR 150 400 S6 1.5 4 45 6
4SR 200 600 S4 2.0 6 45 4
4SR 200 600 S6 2.0 6 45 6
4SR 250 800 S4 25 8 45 4
4SR 250 800 S6 2.5 8 45 6
4SR 300 800 S4 3.0 8 45 4
4SR 300 800 S6 3.0 8 45 6
4SR 350 800 S4 3.5 8 45 4
4SR 400 1000 S4 4.0 10 45 4
4SR 400 1000 S6 4.0 10 45 6
4SR 450 1000 S6 4.5 10 45 6
4SR 500 1300 S6 5.0 13 50 6
4SR 550 1300 S6 5.8 13 50 6
4SR 600 1500 S6 6.0 15 50 6
4SR 650 1500 S8 6.5 15 50 8
4SR 700 1600 S8 7.0 16 60 8
4SR 750 1600 S8 7.5 16 60 8
4SR 800 1900 S8 8.0 19 60 8
4SR 850 1900 S10 8.5 19 70 10
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4F Square End-Lon 4F Tapered End Mill
45 L EE; @q% 9 v 4T |4t E1|OI?E1 A=yl /

 Features  Features
e Greater rigidity and reduced chattering through optimized W m e Greater rigidity and reduced chattering through optimized W
geometry geometry

¢ For Dry cutting and Wet cutting ¢ For Dry cutting and Wet cutting

pual pyl
o o
P! P!
c c
& &
o o
@D @D
= =
@D @D
o o
g g
[y [z

E

L4l

ad
-
e~
2D
QDd
=

LE x| E x|
53 53
- 2{2j0] 4712 Lio] 2040] A0) HEFY LA0| 1S ] - 2|2{0] 4712 Lizo] 2H40] A0} HEFY L0| 2 ]
Al o Al Ol 2A1R2
= [t I3 = R K=

Side
[

AN Y BME
Carbide Coated Carbide Coated
CUTTING Side CUTTING
P236 | 5] P238
Tolerance : Tolerance :

Cutting Dia. Cutting Dia.
d<6: 0/-0.01 ds6: 0/-0.01
d>6: 0/-0.015 d>6: 0/-0.015
Recommended workpiece Material : © 24 (Firstchoice), O: 5 (Altemative choice), A: 431 (Liited choice) Recommended workpiece Material : © 2(Fistchoice), O: 8 (Alternative choice), A: H3F (Lirted choice)
A\Io;?gzzg\n/?f;léteel St(aiﬂgszé?é?el (?SE -lzzgg) Prehsatr:;ned Hﬂginjg~35§el SuperST:erldened Nekel, ' | er Aloy| Aluminum Alloy Resin & Plastics | Graphite A"Oyog;zgr/ifjléteel Stiﬂ?;fg)gel (?ﬁfé_lg:gg) Prergg;nw Hﬁ%iﬂfggt;el SuDerST:é‘dened _ Nikeld |, er Alloy Aluminum Alloy| Resin & Plastics | Graphite
i ey 2HpiEx (R LN aaea | GO Rt Btz gsiistid 4xlsEetrs  Sol Yt B VTV S S e N |-+ e ove e S8z deiistid 4xlsEArE S0
S hB3so | (HB240) Thiresy, | HRc48-88) | FaEeme S HB3sg) . | (HB240) Thiveso, | HRc45-88) | Fp em)
O A O O © O O A O AN O O © O O A
(Unit: mm) (Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia. Angle Cutting Dia. Length of Cut Overall Length Shank Dia.
P;ﬁfj;fﬁ'iﬁ 24 e A 43 b o P;ﬁ?—ﬂ No. ZE E e E 43y H o
= O =aCh
d Al L D Al) d Al L D
4SL 200 1000 60 2.0 10 60 6 4TE 050 070 400 0.5 0.7 4 45 4
4SL 300 1500 70 3.0 15 70 6 4TE 050 070 600 0.5 0.7 6 45 4
4SL 300 2000 70 3.0 20 70 6 4TE 050 070 800 0.5 0.7 8 45 4
4SL 400 1500 70 4.0 15 70 6 4TE 050 080 400 0.5 0.8 4 45 4
4SL 400 2000 70 4.0 20 70 6 4TE 050 080 600 0.5 0.8 6 45 4
4SL 500 2500 70 5.0 25 70 6 4TE 050 080 800 0.5 0.8 8 45 4
4SL 600 2000 70 6.0 20 70 6 4TE 050 080 1000 0.5 0.8 10 45 4
4SL 600 3000 80 6.0 30 80 6 4TE 050 100 600 0.5 1.0 6 45 4
4SL 800 3000 80 8.0 30 80 8 4TE 050 100 800 0.5 1.0 8 45 4
4SL 800 3500 90 8.0 35 90 8 4TE 050 100 1000 0.5 1.0 10 45 4
4SL 800 4000 90 8.0 40 90 8 4TE 050 100 1200 0.5 1.0 12 45 4
4SL 1000 3500 90 10.0 35 90 10 4TE 100 070 400 1 0.7 4 45 4
4SL 1000 4000 90 10.0 40 90 10 4TE 100 070 600 1 0.7 6 45 4
4SL 1000 5000 100 10.0 50 100 10 4TE 100 070 800 1 0.7 8 45 4
4SL 1000 6000 110 10.0 60 110 10 4TE 100 080 400 1 0.8 4 45 4
4SL 1200 3000 90 12.0 30 90 12 4TE 100 080 600 1 0.8 6 45 4
4SL 1200 4000 100 12.0 40 100 12 4TE 100 080 800 1 0.8 8 45 4
4SL 1200 6000 105 12.0 60 105 12 4TE 100 080 1000 1 0.8 10 45 4
4SL 1600 5500 105 16.0 55 105 16 4TE 100 100 600 1 1.0 6 45 4
4SL 2000 8000 160 20.0 80 160 20 4TE 100 100 800 1 1.0 8 45 4
4TE 100 100 1000 1 1.0 10 45 4
4TE 100 100 1200 1 1.0 12 45 4
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6 s R ng’ %qﬂugre-Regular y

AEFES T (F)

- ( Features STARTOOL CO., LTD.
i o Greater rigidity and reduced chattering through optimized W
& geometry
§ N ¢ Imporved workpiece surface quality
I3 ¢ For Dry cutting and Wet cutting
& g
= t v
L
=
- 2120| M7 2 WHio| 240| 3] HEY Wiko] g ]

NN
I

N

Side
[

- 715 He| ZET0t 405
SMG ATIS N APNN-TIPINE-1
Carbide Coated
CUTTING
p.241
Tolerance :

Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 33 (Firstchoice), O: 5 (Atermative choice), A: A3 (Limited choice) F o r
Carbon Steel / ’ Cast Iron Prehardened Super Hardened
alevicoligioclSice] St(alr:'eBszfét)eel (~HB-2 60) oteel Hﬂginjggtg)el Stedl _ Nickel& Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite
EF’(:7H*E>3‘3@"* 2ERl2IS | H-;E':-;%GO) i;;@:;% oz 545;;? [i;?gﬁfgg 5 2327 denis od axaseaE =
EFA =t 2nie[= | Eant 2 s [SR=1=] =1=] = =0
(HBaso | (B2 Thrcs | HRc45-59) | FRcesmey =
o e o o e o o ultipurpose
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
5
P;;)lcéucé N§o uA By M 432 H 2
d n L D
B6SR 600 1500 50 6.0 15 50 6
6SR 600 2000 60 6.0 20 60 6
6SR 600 2500 65 6.0 25 65 6
B6SR 600 3000 70 6.0 30 70 6
6SR 800 2500 65 8.0 25 65 8
6SR 800 3000 70 8.0 30 70 8
6SR 800 3500 90 8.0 35 90 8
6SR 800 4000 90 8.0 40 90 8
6SR 1000 3500 80 10.0 35 80 10
6SR 1000 4500 100 10.0 45 100 10
6SR 1000 5500 110 10.0 55 110 10
6SR 1200 4000 90 12.0 40 90 12
6SR 1200 5000 100 12.0 50 100 12
B6SR 1200 6000 105 12.0 60 105 12
6SR 1600 4500 100 16.0 45 100 16
6SR 1600 5000 105 16.0 50 105 16
B6SR 1600 8000 150 16.0 80 150 16
6SR 2000 5000 105 20.0 50 105 20
6SR 2000 8000 150 20.0 80 150 20
6SR 2000 10000 160 20.0 100 160 20
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2 B R H R LEL:’ galillggc_j gf%@gf%ﬁ Purpose y 4 B R H R Li:* ga(!ilé;g %f%fﬂ%ﬁ Purpose )

-  Features  Features
R N ISTLJ
¢ High-efficiency machining is realized by suppressing W : -  High-efficiency machining is realized by suppressing W
chattering with a unique flute design chattering with a unique flute design
N ¢ Greater rigidity and reduced chattering through optimized \ ¢ Greater rigidity and reduced chattering through optimized
geometry geometry
S[C // 4%] ¢ HR coating enables cutting low-speed/low-hardness 3 % ¢ HR coating enables cutting low-speed/low-hardness
materials~high-speed/high-hardness materials and materials~high-speed/high-hardness materials and
FL \ heat resistant materials in various cutting condition and [ \ heat resistant materials in various cutting condition and
: L environments | L | environments
¢ HR coating has high toughness, improving chipping ¢ HR coating has high toughness, improving chipping
resistance at interrupted and low speeds resistance at interrupted and low speeds
e For Dry cutting and Wet cutting e For Dry cutting and Wet cutting
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aacaa

E x| M . E Z
- e Carbide 59
FL s CARISE AE(FS A5 158 713 A8 W - FLIAsH Y ClRRRIS R AHE-Y S AASto] &S 71E ¥ W
- 2l22| |2 Yio| 20| A0 AEIY W0 2 - 2|2j2] |2 Yio| 240| 20 AEIY Yo S
CUTTING - HR &2 Clost A 817 2 Foojlk AHA/AFE A-D4/ CUTTING - HR &2 Clotst A 817 O Feollu H&/AHE A4~D4/
DNZAE A2, EL2 HAS THsSH & DZE A2, HEAH HAS ThssHA &
P225 * HR ZY2 QIEE S7IAIAH T L A{Z0) M LHX[EM 74 P225 « HR 22 QLS S7HAIAH T L AZ0)A L[ EM 7
AN Y BME AN Y BME
Tolerance : Tolerance :
Cutting Dia. Radius Cutting Dia. Radius
d<6: 0/-0.01 | R<0.25: 0/-0.005 d<6: 0/-0.01 | R<0.25: 0/-0.005
d>6: 0/-0.015 | R>0.25: 0/-0.01 d>6: 0/-0.015 | R>0.25: 0/-0.01
Recommended workpiece Material : ©: 2 First choice) O: & Alterative choice), A A8 Limited choice) Recommended workpiece Material : ©: 24 First choice) O: 2% Aterative choice), A A8 Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened Carbon Steel / ) Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel ) Stainless Steel Hardened Steel .
AlloySteel/Tool Steel (R o0 SR (RHE 260) Steel iR 45-55) Stecl  Nickel 5000 Aoy Aluminum Alloy Resin & Plastics | Graphite AlloySteelj/iToolSteel iz o7 SR GHE 260) Steel 1R 45-55) Steel  Nickel&|50000 Aoy Aluminum Alloy| Resin & Plastics | Graphite
(B350 ipomx | FE - LHRS) Ty wRosces mamnAly HRS egniged sxagaias  sd (HBI0  lgoiaa  FE - LHRes)  Touoy’ HRosson b TRES aonigsd sra e S
BAZ/BEZ Sy (HB20  BMEEy (pEre.  zadca  LREHHEHD BAZ/BEZ Sy (HB20 SR (pEre,  xudca  LAEHHsdE
(~HB 350) (~HRc 50) (HRc 55~68) (~HB 350) (~HRc 50) (HRc 55~68)
O © O © © O © O O © O © © O © O
(Unit: mm) (Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia. Cutting Dia. Length of Cut Overall Length Shank Dia.
Product No. X Radius of Ball Nose Lbxt popag A3 A Product No. X Radius of Ball Nose Lix PP M3IA
HE He 9220 == = = bl 2 HE Hs. SR = = ==e ol 2
[dXR) n L D ([dXR) ” L D
2BRHR 100 150 S4 1.0 X RO.5 1.5 50 4 4BRHR 200 400 S6 20X R1.0 4 50 6
2BRHR 150 230 S4 1.5 X R0O.75 2.3 50 4 4BRHR 300 400 S6 3.0 X R1.5 4 70 6
2BRHR 200 300 S4 2.0 X R1.0 3 60 4 4BRHR 400 600 S6 4.0 X R2.0 6 70 6
2BRHR 250 380 S6 2.5 X R1.25 3.8 60 6 4BRHR 600 900 S6 6.0 X R3.0 9 90 6
2BRHR 300 800 S3 3.0 X R1.5 8 50 3 4BRHR 800 1200 S8 8.0 X R4.0 12 100 8
2BRHR 400 800 S4 4.0XR2.0 8 60 4 4BRHR 1000 1500 S10 10.0 X R5.0 15 100 10
2BRHR 500 800 S6 5.0 X R2.5 8 70 6 4BRHR 1200 1800 S12 12.0 X R6.0 18 110 12
2BRHR 600 1000 80 6.0 X R3.0 10 80 6
2BRHR 800 1200 90 8.0 X R4.0 12 90 8
2BRHR 1000 1500 100 10.0 X R5.0 15 100 10
2BRHR 1000 1800 150 10.0 X R5.0 18 150 10
2BRHR 1200 2000 110 12.0 X R6.0 20 110 12
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4 c LHR Ljf; %rgeg&;cjg;ﬂ% for Multi Purpose

W

% gﬁﬁ B

Qaca

CUTTING

p230

Recommended workpiece Material :

 Features

e Easy for high-speed machining with 45 degree helix
e Suppresses vibration and increases tools life by unequal
divided flute

e Greater rigidity and reduced chattering through optimized
geometry

———
2D

¢ HR coating enables cutting low-speed/low-hardness
materials~high-speed/high-hardness materials and

(73
o
D

NI I b

i heat resistant materials in various cutting condition and
environments

¢ HR coating has high toughness, improving chipping
resistance at interrupted and low speeds

e For Dry cutting and Wet cutting

ﬂ
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Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01
d>6: 0/-0.015 +0.01

©: 21X (First choice), O: E-E(Alternative choice), A: A[3H4 (Limited choice)

oo —JHE--

4 c H F H R 4F Corner Radius for High Feed Rate for Multi Purpose
|4 T R T0|A2-SEAKIS

.  Features
T — 1

ST
Qaca
aaa

e Greater rigidity and reduced chattering through optimized W
geometry

¢ HR coating enables cutting low-speed/low-hardness
materials~high-speed/high-hardness materials and
heat resistant materials in various cutting condition and
environments

¢ HR coating has high toughness, improving chipping
resistance at inerrupted and low speeds

¢ Excellent tensile strength, suitable for high-feed roughing and
medium cutting

e For Dry cutting and Wet cutting

DO -
5 D

- 2|30] 4|2 o] 240] 201 HEIY Yol A |
Side CUTTING - HR 2SI ChoF3H A 3123 O Jl0IA HA/HZE 224~
i 0231 D2/aFE 43, YL 2HE TS g
: - HR 22 Q143 Z7IAIZ £ U MBI LIAITA

- 874210] SO{LET, T01S B4 2 SA0f 3t
a

X o

Carbon Steel / Sisfilse Sl Cast Iron Prehardened e Super Hardened
Aoy ol o 0 crBasy | CREO SkA Tppouscy  Se L ok Cogps Bl oy B By Aede
Pl AE[ol2|A s . NAZZt - - (i S &= E &3 EotAE | 29
Ba2/837 T I—iilBl_Q Ja (~HB260) = ENAEZ (H;C°4§~°55) 1Az LAEEEHES =SlE R SelEs
(~HB 350) (~HRc 50) (HRc 55~68)
O ©) O © ©) O © O
(Unit: mm)
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia.
L7 LE
P;ii%;cé Nio. Lt X AR Lh Ha 433 Hl 2

(dXCR) 4l L D
ACLHR 600 R050 90 6.0 X 0.5R 15 90 6
4CLHR 600 R0O50 100 6.0 X 0.5R 15 100 6
ACLHR 600 R100 90 6.0 X 1.0R 15 90 6
4CLHR 800 R050 100 8.0 X 0.5R 20 100 8
4ACLHR 800 R100 100 8.0 X 1.0R 20 100 8
ACLHR 1000 R050 100 10.0 X 0.5R 25 100 10
ACLHR 1000 R0O50 110 10.0 X 0.5R 25 110 10
4CLHR 1000 R100 100 10.0 X 1.0R 25 100 10
ACLHR 1200 R050 110 12.0 X 0.5R 30 110 12
4CLHR 1200 R100 110 12.0 X 1.0R 30 110 12

RPIPE)
Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01
d>6: 0/-0.015 =0.01
Recommended workpiece Material : © 24(First choice), O EE(Alternative choice), A: 31 Limited choice)
Carbon Steel / . Cast Iron Prehardened Super Hardened
Alloy Steel/ Tool Steel S'ANESS Steel g 5gp Steel  Hardened Steel T g1 Nickela AtovlAtrminom Atov] Resin & Plast .
(-HB 350) (HB 240/ =z (Hrosy | RIS Ross-68)  Tianum Aloy CORPRLAIY g Aoy Jesi 8 Paslen Grabhte
eaz/gzz CHUES  (hB%0  EMAzz (28T zpzca UeEsdz SES STsEs vA&EERS S0
(~FIB 350) (A 240) CHRos0 | (RC45-89) iR 55 cp)
@] © O © © O © O
(Unit: mm)
Cutting Dia. X Corner R Length of Cut Length of Reach Overall Length Shank Dia.
Pt U7X LR uz ey Hy 437 e
(dXCR) " 2 L D
4CHFHR 600 R100 60 6.0 X R1.0 3 18 60 6
ACHFHR 600 R150 60 6.0 X R1.5 8 18 60 6
4CHFHR 800 R100 75 8.0 X R1.0 4 24 75 8
ACHFHR 800 R200 75 8.0 X R2.0 4 24 75 8
4ACHFHR 1000 R200 80 10.0 X R2.0 5 30 80 10
ACHFHR 1200 R200 100 12.0 X R2.0 6 36 100 12
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6 c L H R ng’ g&rgeoigggliggsfg% for Multi Purpose 4 S R H R Li:* %qojgz_E%ng if;)ﬂrg Multi Purpose )

 Features S — i Features
e Easy for high-speed machining with 45 degree helix W : ¢ High-efficiency machining is realized by suppressing
e Greater rigidity and reduced chattering through optimized ' N chattering and increasing tool life with variable helix (35~38)
& t and unequal division
\ geometry qual ) .
[ // ¢ HR coating enables cutting low-speed/low-hardness o a e Greater rigidity and reduced chattering through optimized
3 Q materials~high-speed/high-hardness materials and 8 E geometry
heat resistant materials in various cutting condition and * HR coating enables cutting low-speed/low-hardness
9 \
’.L \ environments u L materials~high-speed/high-hardness materials and
3 ; L i ¢ HR coating has high toughness, improving chipping ' heat resistant materials in various cutting condition and Y
= resistance at interrupted and low speeds environments =
§ e For Dry cutting and Wet cutting ¢ HR coating has high toughness, improving chipping §
= resistance at interrupted and low speeds ==
© M ©
S M (53 Carbide ¢ For Dry cutting and Wet cutting c
gl N = o il
o Carbide o
& . WelA 4552 24 7430] 20| | (53 g
- 2| Ao A= YHo| 20| 30 AEY L] HZ . JHHEIZIA (35~ HEDSHR FE{2S XS 2L A
Side CUTTING * HR FEIS Crorst HAr 8171 9 Holoj|Af 2&/AHE £21-1 neus AL B e R 1
8 AP i b e =z - 2j49] A2 o] 20| 20| AEFR wiko) g
P242 - HR 2ES o142 Z7HAIH T U HA0IM LIAIEA JH . HR REI Corst 24t 31 U A0l HA/AZE AR~
AN Y BNE 2/ A2, SN BALS TR B
- HR 22 Q142 S7HAIA T L ZL0A LHXIE M 7H4d
L)
Tolerance :
Tolerance :
Cutting Dia. Radius
Cutting Dia.
d<6: 0/-0.01 £0.01 I —
d>6: 0/-0.015 d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 24 (First choice), O: 5 (Alternative choice), A: HISF (Limited choice) . .
Carbon Steel / 7 Castlron | Prehardened Super Hardened Recommended workpiece Material : ©: 2|2 (First choice), O: 25 (Alternative choice), A: A8 (Limited choice)
Alloy Steel /Tool Steel St(alr:'%szfét)eel (HEI205) Sz H(a}_:gin:g 85t5e)el Stz Nickel& |50 06r Alloy Aluminum Alloy. Resin & Plastics | Graphite Carbon Steel / . Castlron | Prehardened Super Hardened
(~HB 350) ;Ei ol2|x X (~HRc 50) azcgt | (HRc55-68)  Titanium Aloy [rE ey %‘Ehl S *x|| Prve E2d) Aloy Stesl / Tool Steel Stainess Steel — “Fip on) Steol | Hardened Steel Steol Nickel& ; ; ; ;
EbAZE / 3H22F ABfRl2|A (~HB260) EMALZ LSTS x07AC7E  LEREEEEE S ED THEEE T =-== =C " (~HB 240) == X (HRc 45~55) . N Coggr Alloy Aluminum Alloy | Resin & Plastics | Graphite
e =) (~HB 240) SMSIS  (RG45-55) oTo (~HB 350) AE[olz|A 2 (~HRc 50) AT (HRc 55~68) Tltanluml_AI_Io 31 of2Ojs s AX| g ZajAEl =
(~HB 350) (~HRc 50) (HRc 55~68) EtAZt/ 3122 (_4_"3._24a (~HB 260) EXACZ (HE(?45~%5) A2NAEZY LAgEEIs 82 S &S =THE EE T SCi= S0
(~HB 350) (~HRc 50) (HRc 55~68)
O © O © © O © O
O © O © © O © O
(Unit: mm)
(Unit: mm)
_ Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia.
HE #Hs A X IR e HE M3 H o Cutting Dia. Length of Cut Overall Length Shank Dia.
Product No. oxon P ) 5 Pﬁ@ﬂﬂa =24 EEs A AR H| 1
% I_§
d 4l L D
6CLHR 600 R0O50 60 6.0 X 0.5R 12 60 6
6CLHR 600 R100 60 6.0 X 1.0R 12 60 6 4SRHR 300 800 S6 3.0 8 50 6
B6CLHR 800 RO50 65 8.0 X 0.5R 16 65 8 4SRHR 400 1000 S6 4.0 10 50 6
B6CLHR 800 R100 65 8.0 X 1.0R 16 65 8 4SRHR 500 1500 S6 5.0 15 60 6
BCLHR 1000 RO50 75 10.0 X 0.5R 20 75 10 4SRHR 600 1500 56 6.0 15 60 6
6CLHR 1000 R100 75 10.0 X 1.0R 20 75 10 4SRHR 700 2000 S8 7.0 20 60 8
6CLHR 1200 R050 80 12.0 X 0.5R 24 80 12 4SRHR 800 2000 S8 8.0 20 70 8
6CLHR 1200 R100 80 12,0 X 1.0R 24 80 12 4SRHR 900 2200 $10 9.0 22 70 10
4SRHR 1000 2500 S10 10.0 25 75 10
4SRHR 1200 3000 S12 12.0 30 80 12
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2F Ball End-Economic

2BRE Z:5:

/
 Features
o Greater rigidity and reduced chattering through optimized W
geometry
\ ¢ For Dry cutting and Wet cutting
UEC // [a]
IS Q|
u \
L
53
2|2{0] M2 Lito] Zt40| 20f AEIY WAO| 24 ]
A 2 BAg
ch.d AITICrSiN
arpiae
m Coated
Q
o
=3
o
%- CUTTING
w Tolerance :
) P243
D Cutting Dia. Radius
d<6: 0/-0.01 R<0.25: 0/-0.005
d>6: 0/-0.015 R>0.25: 0/-0.01
Recommended workpiece Material : ©: 21X (First choice), O: E-E(Alternative choice), A: A[3H (Limited choice)
Carbon Steel / ' Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel )
Aloy Steel /Tool Steel) =g g~ | (-HB260) Sz (HRc 45-55) Stz _ Nickel& |0 06r Alloy Aluminum Alloy| Resin & Plastics | Graphite
(~HB 350) Agfoiz|A = (~HRc 50) azcgr | (HRe55-68)  Titanium Alo 252 ofzq|i; 3t AX| g ZplAEl =
SHAR/HIY | i | HB20) | EMAsz | pErS. zudna LAEEEYE S5 =TlEEs TAGEA=S S
(~HB 350) (~HRc 50) (HRc 55~68)
©) A © )] O O A
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
Product No. X Radius of Ball Nose ey A M3IA bl o
HE s 2 x gk -
([dXR) n L D
2BRE 020 040 S4 0.2 X RO.1 0.4 40 4
2BRE 030 060 S4 0.3 X RO.15 0.6 40 4
2BRE 040 080 S4 0.4 X RO.2 0.8 40 4
2BRE 050 100 S4 0.5 X R0.25 1 45 4
2BRE 060 120 S4 0.6 X R0.3 1.2 45 4
2BRE 070 140 S4 0.7 X R0.35 1.4 45 4
2BRE 080 160 S4 0.8 X RO.4 1.6 45 4
2BRE 100 150 S4 1.0 X RO.5 1.5 45 4
2BRE 100 250 S4 1.0 X RO.5 2.5 45 4
2BRE 150 200 S4 1.5 X R0.75 2 45 4
2BRE 150 300 S4 1.5 X R0O.75 3 45 4
2BRE 200 400 S4 2.0 X R1.0 4 45 4
2BRE 250 500 S6 2.5 X R1.25 5 45 6
2BRE 300 500 S4 3.0 XR1.5 5 45 4
2BRE 300 500 S6 3.0XR1.5 5 50 6
2BRE 400 600 S4 4.0 X R2.0 6 45 4
2BRE 400 600 S6 4.0 X R2.0 6 50 6
2BRE 600 900 50 6.0 X R3.0 9 50 6
2BRE 600 1200 60 6.0 X R3.0 12 60 6
2BRE 600 1200 90 6.0 X R3.0 12 90 6
2BRE 800 1400 90 8.0 X R4.0 14 90 8
2BRE 1000 1800 90 10.0 X R5.0 18 90 10
2BRE 1200 2200 100 12.0 X R6.0 22 100 12
2BRE 1600 3000 110 16.0 X R8.0 30 110 16
2BRE 1600 3000 160 16.0 X R8.0 30 160 16
2BRE 2000 4000 150 20.0 X R10.0 40 150 20

2 BT E 2F Ball Endmill-Tapered Neck-Economic
|22 E-Hlo|m Y-0|F Y Y

 Features

o Excellent stability with a R-shaped neck

* Reduces vibration and improves workpiece surface quality
by tapered neck

¢ Extended neck style for long reach applications

¢ Greater rigidity and reduced chattering through optimized
geometry

e For Dry cutting and Wet cutting
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CUTTING %
Tolerance : w
P244 e
Cutting Dia. Radius a
d<6: 0/-0.01 R<0.25: 0/-0.005
d>6: 0/-0.015 R>0.25: 0/-0.01
Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: A[EH (Limited choice)
Carbon Steel / . Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel )
Aoy Stea/ oo Stedl " g | TRINO S8l Roas-sg Sl Nckel Coppgr Aloy Aluminum Aloy Resin & Plastes | Graphte
o mds  AHRiEA R LHES) gmeg (RCSSC0 [RREGRY  SH3  2RlisEa 4XasZefrg sdf
EAZ /B3R Tiggag  CHB260  BNEEz aSEe. xazcy R ¥
(~HB 350) (~HRc 50) (HRc 55~68)
© A © © o (@] A
(Unit: mm)
Cutting Dia. Length of Cut Angle Length of Reach | Overall Length Shank Dia.
Product No. X Radius of Ball Nose ey Pl SEE iz M3 ol 5
HE 3 FpET: I
(dXR) 1Al A) 2 L D
2BTE 100 300 4000 80 1.0 X RO.5 3 3 40 80 6
2BTE 100 500 2000 60 1.0 X R0.5 3 5 20 60 6
2BTE 200 300 4000 80 2.0 X R1.0 5 3 40 80 6
2BTE 200 500 2000 60 2.0 X R1.0 5 5 20 60 6
2BTE 400 150 4820 90 4.0 X R2.0 8 1.5 48.2 90 6
2BTE 400 300 2910 70 4.0 X R2.0 8 3 29.1 70 6
2BTE 600 150 5220 110 6.0 X R3.0 12 1.5 52.2 110 8
2BTE 600 300 3310 90 6.0 X R3.0 12 3 33.1 90 8
2BTE 800 150 5420 120 8.0 X R4.0 14 1.5 54.2 120 10
2BTE 800 300 3510 100 8.0 X R4.0 14 3 35.1 100 10
2BTE 1000 150 5820 130 10.0 X R5.0 18 1.5 58.2 130 12
2BTE 1000 300 3910 110 10.0 X R5.0 18 3 39.1 110 12
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2F Corner Radius-Long-Economic 2F Corner Radius-Long-Economic
2 c L E LZ'é* AR %—Olihl;l'jl.' g | / 2 c L E L2Lé|' IR %—Oli_HIr_L'!_'.' g | /

(Unit: mm)
-  Features
Cutting Dia. X Ci R Length of Cut Overall Length Shank Dia.
e Greater rigidity and reduced chattering through optimized W Product No. ! \né%;ax _=.|_|_-C|>F;ner enguérx:r . ver;xfng @nﬂgla
geometry e =o Hl 2
< N ¢ For Dry cutting and Wet cutting (dXCR) 1l L D
o [ // 4%] 2CLE 1000 R050 100 10.0 X RO.5 18 100 10
" T 2CLE 1000 R050 130 10.0 X RO.5 18 130 10
‘ L 2CLE 1000 R100 100 10.0 X R1.0 18 100 10
E xl
52 2CLE 1000 R100 130 10.0 X R1.0 18 130 10
/20| QA= 2o 2490l M MY B0l HF | 2CLE 1200 R050 100 12.0 X RO.5 22 100 12
Z{Al QI AALR
hEeTe 2CLE 1200 R050 130 12.0 X RO.5 22 130 12
: ATTICrSiN 2CLE 1200 R100 100 12.0 X R1.0 22 100 12
Carbide Coated
2CLE 1200 R100 130 12.0 X R1.0 22 130 12
a' a'
g ~ g
§_ Side CUTTING §_
% | = p.245 Tolerance : %
Q. Cutting Dia. Radius Q
d<6: 0/-0.01
d>6: 0/-0.015 =001
Recommended workpiece Material : ©: 21X (First choice), O: E-E(Alternative choice), A: A[3H (Limited choice)
Carbon Steel / ' Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel .
Aloy Steel /Tool Steel) =g g~ | (-HB260) Sz (HRc 45-55) Stz _ Nickel& | 5on0er Aloy Aluminum Alloy| Resin & Plastics | Graphite
(~HB 350) AEolz|A ) (~HRc 50) AT (HRc 55~68) Tlgﬁlnluml_Aﬂo Epsbz or2f|s s | AX| & Z2tAEl =
BAZ/BEZ | Sy  (HB20 | MRz (pEFS. xudca UMEHsEs ©FS  STIERSS THASEER AE
(~HB 350) (~HRc 50) (HRc 55~68)
©) A © @) O O A
(Unit: mm)
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia.
Product No. A X AR Lkxt iz M3AH bl o
HE #3 -
([dXCR) " L D
2CLE 100 R020 45 1.0 X R0.2 2.5 45 4
2CLE 150 R020 45 1.5 X R0.2 4 45 4
2CLE 200 R020 45 2.0 X RO.2 4 45 4
2CLE 200 RO30 45 2.0 X RO.3 4 45 4
2CLE 300 R020 50 3.0 X RO.2 6 50 4
2CLE 300 R030 50 3.0 X RO.3 6 50 4
2CLE 300 R050 50 3.0 X RO.5 6 50 4
2CLE 400 R020 70 4.0 X RO.2 8 70 6
2CLE 400 R030 70 4.0 X RO.3 8 70 6
2CLE 400 R050 70 4.0 X RO.5 8 70 6
2CLE 400 R100 70 4.0 X R1.0 8 70 6
2CLE 600 R020 90 6.0 X RO.2 12 90 6
2CLE 600 R030 90 6.0 X RO.3 12 90 6
2CLE 600 R050 90 6.0 X RO.5 12 90 6
2CLE 600 R100 90 6.0 X R1.0 12 90 6
2CLE 800 R020 90 8.0 X R0.2 16 90 8
2CLE 800 R030 90 8.0 X R0.3 16 90 8
2CLE 800 R050 90 8.0 X R0.5 16 90 8
2CLE 800 R050 100 8.0 X RO.5 16 100 8
2CLE 800 R100 90 8.0 X R1.0 16 90 8
2CLE 800 R100 100 8.0 X R1.0 16 100 8
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4F Corner Radius-Long-Economic 4F Corner Radius-Long-Economic
4c L E |42 Z4R %—Oli_HI:L'!'—.' 9 | Y 4c L E |42 F4R %—OIiE:I:L'!'—I 9 | Y

(Unit: mm)
 Features
Cutting Dia. X C R Length of Cut Overall Length Shank Dia.
e Greater rigidity and reduced chattering through optimized W Product No. ! mnzréax _=.|_|_-C|>F;ner enguérxoor . ver;xfng Qnﬂgla
geometry e =o Hl 2
S N ¢ For Dry cutting and Wet cutting (dXCR) 1l L D
- a 4CLE 800 R050 90 8.0 X R0.5 16 90 8
9 4CLE 800 R100 60 8.0 X R1.0 16 60 8
#L L W 4CLE 800 R100 90 8.0 X R1.0 16 90 8
E x|
‘ ‘ (58 4CLE 1000 R0O50 75 10.0 X R0.5 20 75 10
2|22 97|12 272 Z90] 20| HEY LU0l 1S | 4CLE 1000 RO50 100 10.0 X RO.5 20 100 10
AlQl AAL
= = =]

-
: s 4CLE 1000 R100 75 10.0 X R1.0 20 75 10
M- AITICrSN 4CLE 1000 R100 100 10.0 X R1.0 20 100 10
Carbide Coated : :
4CLE 1200 R0O50 80 12.0 X R0.5 24 80 12

r§n 4CLE 1200 R050 100 12.0 X R0.5 24 100 12 r§n
g Side Qe ACLE 1200 R100 80 12.0 X R1.0 24 80 12 g
g | = P.245 Tolerance : 4CLE 1200 R100 100 12.0 X R1.0 24 100 12 %
5- Cutting Dia. Radius 4CLE 1200 R200 100 12.0 X R2.0 24 100 12 5-
4CLE 1600 R0O50 110 16.0 X RO.5 28 110 16
e +0.01 4CLE 1600 R100 110 16.0 X R1.0 28 110 16
Recommended workpiece Material : ©: 21X (First choice), O: E-E(Alternative choice), A: A[3H (Limited choice)
Carbon Steel / ' Cast Iron Prehardened Super Hardened
Alloy s(EeHe\B / {sog)l Steel S?a-la%s? a%.iel (~H2?_ éBO) . H‘Q’éiel; ) H(ﬂ%g:éd ;S{;el (H-thsege& Titelmiitcji;r?liﬂo Copper Aloy %JQEFE Ay Eexslin& & EPﬁsicEsl Cpalie
BAZ/BEZ | Sy (HB20  BMgEz (pEFe. zudca UMHHEE ©FS  STUEES THAS ot
(~HB 350) (~HRc 50) (HRc 55-68)
©) A © )] O O A
(Unit: mm)
Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia.
F’;ﬁ%ﬁé N§o 2 X3LR By Hzt 4337 e
(dXCR) o L D
ACLE 150 R020 45 1.5 X R0.2 3 45 4
4CLE 150 RO30 45 1.5 X R0.3 3 45 4
4ACLE 200 R020 45 2.0 X R0.2 4 45 4
4CLE 300 R020 60 3.0 X RO.2 6 60 6
4CLE 300 R0O30 60 3.0 X R0O.3 6 60 6
4CLE 300 RO50 45 3.0 X RO.5 6 45 4
4CLE 300 R0O50 60 3.0 X RO.5 6 60 6
4CLE 400 R020 70 4.0 X RO.2 8 70 6
4CLE 400 R030 70 4.0 X RO.3 8 70 6
4CLE 400 RO50 45 4.0 X R0O.5 8 45 4
4CLE 400 R050 70 4.0 X R0O.5 8 70 6
4CLE 600 R020 80 6.0 X RO.2 12 80 6
4CLE 600 R030 60 6.0 X R0O.3 12 60 6
4CLE 600 R0O30 80 6.0 X RO.3 12 80 6
4CLE 600 R0O50 60 6.0 X RO.5 12 60 6
4CLE 600 R0O50 80 6.0 X RO.5 12 80 6
4CLE 600 R100 60 6.0 X R1.0 12 60 6
4CLE 600 R150 80 6.0 X R1.5 12 80 6
4CLE 800 R020 90 8.0 X R0.2 16 90 8
4CLE 800 R0O30 90 8.0 X R0.3 16 90 8
4CLE 800 R0O50 60 8.0 X RO.5 16 60 8
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2 S R ng* %clggei 5nd-Economic y 2 s L E é‘:’ %q%u%?iﬁg-Long-Economic y

 Features  Features
(L] e Greater rigidity and reduced chattering through optimized  Greater rigidity and reduced chattering through optimized
geometry geometry
¢ For Dry cutting and Wet cutting A — ¢ For Dry cutting and Wet cutting
E ° o
// 8 S
3
¢ i
1] \ L
L =% 53
- 2|20 M7|2 Wo| 20| A0) AE(Y Whto] 4 ] - 2|2{0] M2 Wiio| ZH40| A AEY W0l S ]
Ay Y gug AN Y Mg

A= a
Carbide Coated

e
afC=a
Carbide Coated

m m
o o
S S
g Side CUTTING o Side CUTTING g
= olerance : =
& E P246 _ E P246 Tolerance : %
« Cutting Dia. N «
a - Cutting Dia. a
d<6: 0/-0.01 |
d>6: 0/-0.015 d<6: 0/-0.01
— d>6: 0/-0.015
Recommended workpiece Material : ©: 212 (First choice), O: E-E (Alternative choice), A: H[3H (Limited choice)
Recommended workpiece Material : 2 (F . ) . . [ ’
A\on?gizg\n/%fll éteel Stainless Steel ((ji%t Izrgg) Preh;(g;ned Hardened Steel SuperST:é?ened Moo p ©: 23 (First choice), O: 2 (Alternative choice), A: A[3H (Limited choice)
(~HB 240) . (HRc 45~55) o Copper Alloy Aluminum Alloy Resin & Plastics | Graphite Carbon Steel / ’ Cast Iron Prehardened Super Hardened
(~HB 350) eS| (~HRc 50) (HRc 55~68) Tltanluml_Aﬂoy E‘p: or2f|s -F:}’ A ZalAEl = Stainless Steel Hardened Steel )
EtAZt/ Bzt ﬁg—'ﬂ(ﬁ (-HB260) EMZHEZ (Hf;'-fgégs) s77cy Umeesgs SEE  EROSES sxeSAxd &9 AloyStea/ oo Steel " gy | CHRE0O 1 S8l HRods-se) | Sl Nkl Copper Aloy Aluminum Aloy Resin & Piastics | Graphte
(-HB 350 : (-HRo 50 ™Y (HRo55-68) (P, Adgialx  FE 0 LHEOSO gapn (e RSN TSR3 oRis i AxlaZeiE  s9
EtAZE/ 32zt C (-HB260) EMAZZ SIS xnAcz  UHEEEHS
° ~ o o o o ~ (~HB 350) HAEIZ40) CHRos0) | (MRC45-55)  (ip 5r 68)
€] A ©) © @) O A
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia (Unit: mm)
P;ﬁ%‘ﬂi'\‘io' 24 28 Y 433 H T Cutting Dia. Length of Cut Overall Length Shank Da.
- d " ] b NS Ee o wa WER: e
2SRE 020 040 S4 0.2 0.4 40 4 g al L D
2SRE 030 060 S4 0.3 0.6 40 4 2SLE 100 500 60 1.0 5 60 4
2SRE 040 080 S4 0.4 0.8 40 4 2SLE 150 800 60 15 8 60 4
2SRE 050 100 S4 0.5 1 45 4 2SLE 200 800 60 20 8 60 4
2SRE 060 120 S4 0.6 1.2 45 4
2SRE 070 140 S4 0.7 1.4 45 4 N0 S0 15 70 6
2SRE 080 160 S4 0.8 1.6 45 4 2SLE 400 2000 70 4.0 20 70 6
2SRE 100 150 S4 1.0 1.5 45 4 2SLE 600 2000 70 6.0 20 70 6
2SRE 100 250 S4 1.0 2.5 45 4 2SLE 600 3000 80 6.0 30 80 6
2SRE 150 200 S4 1.9 2 45 4 2SLE 800 2500 75 8.0 25 75 8
2SRE 150 400 S4 1.5 4 45 4 2SLE 800 4000 90 8.0 40 90 8
2 ZLY 50 &l 2 22 - 2SLE 1000 3000 80 10.0 30 80 10
2SRE 200 600 S4 2.0 6 45 4 2SLE 1000 5000 100 10.0 50 100 10
2SRE 250 800 S4 25 8 45 4 .
2SRE 300 800 S4 30 8 45 4 2SLE 1200 3000 90 12.0 30 90 12
2SRE 400 1000 S4 4.0 10 45 4 2SLE 1200 5000 100 12.0 50 100 12
2SRE 500 1000 S6 5.0 10 50 6 2SLE 1600 4000 150 16.0 40 150 16
2SRE 500 1300 S6 5.0 13 50 6 2SLE 2000 5000 150 20.0 50 150 20
2SRE 600 1300 S6 6.0 13 50 6
2SRE 600 1500 S6 6.0 15 50 6
2SRE 800 1600 S8 8.0 16 60 8
2SRE 800 1900 S8 8.0 19 60 8
2SRE 1000 1800 S10 10.0 18 70 10
2SRE 1000 2200 S10 10.0 22 70 10
2SRE 1200 2200 S12 12.0 22 75 12
2SRE 1200 2600 S12 12.0 26 75 12
2SRE 1600 4000 S16 16.0 40 100 16
2SRE 2000 5000 S20 20.0 50 110 20
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4 S R Li:’ %clggei End-Economic y 4s L E Li:* %qéﬁg?i@gLong-Economic P

 Features  Features

e S <T] e Greater rigidity and reduced chattering through optimized W e —— e Greater rigidity and reduced chattering through optimized W
geometry geometry
¢ For Dry cutting and Wet cutting N ¢ For Dry cutting and Wet cutting
) : L
s // & 5
% 1 \ % “ L !
L =% 5%
- 2122| M72 Wtio| 240| 3] HEY Wito] g ] - &|20| M7 2 Whio| Z40| 3] HE Wo| 4 ]
AN Y BME AN Y Mg
QAQ=a Qae=a
Carbide Coated Carbide
g g
§ Side CUTTING Side CUTTING §
% | 5] p.247 Tolerance : L P247 Tolerance : %
5- Cutting Dia. Cutting Dia. §
d<6: 0/-0.01 d<6: 0/-0.01
d>6: 0/-0.015 d>6: 0/-0.015
Recommended workpiece Material : ©1 23} (First choice), O: =S (Altermative choice), A 5t (Liited choice) Recommended workpiece Material : ©1 22} (First choice), O: 25 (Atermative choice), A {53 (imited choice)
A”ofgizgngrgﬁléteel St(amgszfg)ael (?}?E’_%:gg) Prehsatrsjned H(a'jgin:ggtse)el SuperST:é?ened _ Nickel& Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite A"oyog;zgln/if;léteel Stiﬂ?;i;?el (?ig.ggg) Prergrg;nm Hﬁginjéssgel S“pers';':é?ened _ Nickel. Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite
iy 2HpiEx (R LN aaea GO R S¥z ¥suisud sMlazelrs o et aay | 2HpEx  (FE O LS awen  HOOS) eEess Stz deiistid 4NsEArE  So
C(hessy | (HB240 Thicso | HRO45-99)  (ipc'seeg) C(feasg . HB240 Throso | HRo45-59 e B5Tee)
©) A © © O O A © A © (€] o (@] A
(Unit: mm) (Unit: mm)
e N Cuttli_r&Dia Lenglt_hb ,ﬁf Cut Overﬂﬁngth Sfﬁﬂzl;gia- et N Cut}i_T%Dia. Lenglt_f: :}f Cut Overa,l: ;Ength srﬁn; 7D1ia.
ELES = = =e - Hl 2 HEHS = = =c o Elle
d al L D d al L D
4SRE 100 250 S4 1.0 2.5 45 4 4SLE 200 800 60 2.0 8 60 6
4SRE 150 400 S4 1.5 4 45 4 4SLE 300 1200 70 3.0 12 70 6
4SRE 200 350 S4 2.0 3.5 45 4 4SLE 400 1500 70 4.0 15 70 6
4SRE 200 600 S4 2.0 6 45 4 4SLE 400 2000 70 4.0 20 70 6
4SRE 250 800 S4 2.5 8 45 4 4SLE 600 2000 70 6.0 20 70 6
4SRE 300 500 S4 3.0 5) 45 4 4SLE 600 3000 80 6.0 30 80 6
4SRE 300 800 S4 3.0 8 45 4 4SLE 800 2500 75 8.0 25 75 8
4SRE 300 1200 S4 3.0 12 45 4 4SLE 800 4000 90 8.0 40 90 8
4SRE 400 600 S4 4.0 6 45 4 4SLE 1000 3000 80 10.0 30 80 10
4SRE 400 1100 S4 4.0 11 45 4 4SLE 1000 5000 100 10.0 50 100 10
4SRE 400 1300 S6 4.0 13 50 6 4SLE 1200 3000 90 12.0 30 90 12
4SRE 500 1300 S6 5.0 13 50 6 4SLE 1200 5000 100 12.0 50 100 12
4SRE 500 2000 S6 5.0 20 60 6 4SLE 1600 4000 160 16.0 40 160 16
4SRE 600 1300 S6 6.0 13 45 6 4SLE 2000 5000 160 20.0 50 160 20
4SRE 600 1500 S6 6.0 15 45 6
4SRE 800 1600 S8 8.0 16 60 8
4SRE 800 1900 S8 8.0 19 60 8
4SRE 1000 1800 S10 10.0 18 70 10
4SRE 1000 2200 S10 10.0 22 70 10
4SRE 1200 2200 S12 12.0 22 75 12
4SRE 1200 2600 S12 12.0 26 75 12
4SRE 1600 4000 S16 16.0 40 100 16
4SRE 2000 4000 S20 20.0 40 100 20
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9,6F Trochoidal for miltipurpose
L5’6L£ EZFoIt o1||:n|_EonxH9.

4F Square Semi-finishing End-Economic

4L.r u.1 st ’é*.é.*%—OI_ﬂiﬂ'

4SRR

 Features 3

¢ High-efficiency machining is realized by suppressing
chattering and increasing tools life with variable helix(37°~38’)
and unequal divided flute.

5,6TROCHOIDAL

S/

 Features

o Chip break and unequal divided flute increase tool life and W
enable stable cutting
¢ Greater rigidity and reduced chattering through optimized

- o Greater rigidity and reduced chattering through optimized A\ geometry
A\ geometry o \ a e For roughing and semi-roughing
o a ¢ HR coating enables cutting low-speed/low-hardness S ¢ For Dry cutting and Wet cutting
\\ materials~high-speed/high-hardness materials and Iz )
- I i} heat resistant materials in various cutting condition and L
k— L environments ‘ =
' ¢ HR coating has high toughness, improving chipping (5o
resistance at interrupted and low speeds . 20|39t HERSE Z4HO0| ZTt5ED QHIAQI W
M o Sidelock applied to 14dia or more AN
Carbide ¢ For Dry cutting and Wet cutting M. AITIiCrSiN . 2| o] M| o] ZHA0| I AYE{ BHl0| M
Carbide .5 ZAR
ad M Plunge e - (U AENE
] 58 RAYRIA(7-38)0) SRR HERE D BT 4 | _
62 Z7pAH 188 71E Ul Side
- 222] M2 Yio| 20| 20 AEIY Wilo] 2 [
CUTPNG - HR 2EI2 Clofst 24} 817 2 HlollM 2A/AFE A24-2
p.248 L/0ZE 22, EaaH HAS ThssHl &
: - HR RS2 QIS S7HAIAH T U A&l LiRIEA J44
= - 14T10] OJAF Ato|=2t Mg =
< - AN Y gAg =
el el
] ]
Q. Tolerance : Tolerance : Q
=3 =3
= Cutting Dia. Radius Cutting Dia. Radius =
d<6: 0/-0.01 d<6: 0/-0.01
d>6: 0/-0.015 +0.01 d>6: 0/-0.015 001
Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: A[8H4 (Limited choice) Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: H[EF (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened Carbon Steel / . Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel Stainless Steel Hardened Steel
Alloy Steel / Tool Steel (~HB 260) Steel Steel Nickel& . Alloy Steel / Tool Steel (~HB 260) Steel Steel Nickel& .
(~HB 350) J(C;I% |2E4|C1 ESY) (~HRc 50) (HJE"_%E;E;S) (HRo55-68) | Tianm Aloy C‘gg@“ %;}‘mﬁf‘;” Alsy Eisl"}&&f-ﬁs“cé. e (~HB 350) j[;l% lza“lcjl =z (~HRc 50) (H;gjé;ff) (HRo55-68) | Tianm Aoy Cogﬂg@ov ‘&‘QE“QQ loy Eexsl":&&f 'Eaf“cs CEde
St = |l = el L = [=1=] [=1=] =L St et = (g [ = Fd N = 3l [=1=] [=1=] =
fiz/d=d (~HB 240) (-HB260) | SAF- (HRc° 455’55) zogey  HRHHEES Brg/ =g (~HB 240) (-HB260)  SXP=Z (Hcmo 45555) 0y HAEEHEES
(~HB 350) (~HRc 50) (HRc 55~68) (~HB 350) (~HRc 50) (HRc 55~68)
O A O O © O O A © A €] (¢} O @) A
(Unit: mm) (Unit: mm)
Cutting Dia. X | Lengthof Cut | Length | Overall Length | Shank Dia. Fiute No e Ey k) EF]
Product No. Corner R Ep of Reach FE M3 EES o HE S Cutting Dia. Length of Cut Overall Length Shank Dia. ul o
HE $E. 42 X 2dp ea% 12 Product No. 12
([dXCR) n 2 L D d n L D
5TROHR 600 R020 65 6.0 X 0.2R 24 - 65 6 5 4SRR 600 2000 S6 6.0 20 60 6
5TROHR 600 R050 2600 6.0 X 0.5R 18 26 65 6 & 4SRR 800 2400 S8 8.0 24 65 8
5TROHR 800 R020 68 8.0 X 0.2R 24 - 68 8 5 4SRR 1000 3000 S10 10.0 30 80 10
5TROHR 800 R050 3100 8.0 X 0.5R 24 31 80 8 5 4SRR 1200 3600 S12 12.0 36 82 12
5TROHR 1000 R020 80 10.0 X 0.2R 30 - 80 10 5
5TROHR 1000 R0O50 3800 10.0 X 0.5R 30 38 80 10 5
5TROHR 1200 R050 90 12.0 X 0.5R 36 - 90 12 5
5TROHR 1200 R100 4600 12.0 X 1.0R 36 46 90 12 5
5TROHR 1600 R100 5800 16.0 X 1.0R 48 58 110 16 5
5TROHR 2000 R200 120 20.0 X 2.0R 60 = 120 20 &
6TROHR 1000 R0O50 80 10.0 X 0.5R 30 - 80 10 6
6TROHR 1200 RO50 90 12.0 X 0.5R 36 = 90 12 6
6TROHR 1600 R100 120 16.0 X 1.0R 36 - 120 16 6
6TROHR 2000 R100 130 20.0 X 1.0R 60 = 130 20 6
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3F Corner Radius End for Aluminum 2F Square End for Aluminum
SCA £ e s o Aurin 2SA Z

] -

S - HCH Y2 ARAO2 J1Z Y 245 S N 43
M // \\‘ - 2|20 MA|Z YHo| ZH4do| A0 AE{RY Lako| S \‘ - 2|20 MA|2 YEo| ZHo| Am AE{Y Walo| A
. | ) |
(i (Uncoated \‘ (i (Uncoated w“
|

3 AU R-YR0lE 7128 / 24 3-dR0l= IS8 -~
 Features i~  Features
e For use on aluminum alloy and non-ferrous materials W m ® For use on aluminum alloy and non-ferrous materials W
* Provides higher metal removal rate  Provides higher metal removal rate
¢ Greater rigidity and reduced chattering through optimized 3 ¢ Greater rigidity and reduced chattering through optimized
& N geometry T geometry
| [m]
o [ // o g 5
\

Side Side
E Tolerance : E

DO -

Tolerance :
Cutting Dia. Radius Cutting Dia.
d<6: 0/-0.01 +0.01 d<6: 0/-0.01
d>6: 0/-0.015 d>6: 0/-0.015
Recommended workpiece Material : ©: 2[4 (First choice), O: & (Alternative choice), A: A8t (Limited choice) Recommended workpiece Material : ©: 2/ (First choice), O: 25 (Alternative choice), A: A8 (Limited choice)
A‘lo’?gizgp/%egléteel St(amesszfg)ael (?a;%t,-lf:gg) Prehsat?;”ed H(al—:ginfgfstse)el S“pe’ST:é?e”ed Nickel& | copoer Alloy Aluminum Alloy| Resin & Plastics | Graphite A"OYCS;EZF/ST?SZEG' Stm?;sz%)ael (?ffé_'z:gg) Prerggeand Hflﬁrgecnjgigel S“Pers';':é?e”ed tockelR | Copper Alloy Aluminum Aloy Resin & Plastics | Graphite
Sy dpele  FE O L0 gmen  (Roey Tgnmde “LEc” wsnisad Anegeias a9 Sy Amemx (FH L aaey’ (et IgmAe s’ wftsud srsgeird S
T(fgaso HB240) THRoso | HRo45-59)  RR 576 T(rgs | (HB24O) Thrcsn | HRe40-59) | (RISe6y g
A ) A A ) A =
El
(Unit: mm) (Unit: mm) :C,
3
Cutting Dia. Lengtl: of Cut Overall Length Shank Dia. Cutting Dia. Lengtf: of Cut Overall Length Shank Dia.
s e h w g 433 @ e Ex B e 433 e
(dXCR) n L D d 4l L D
3CA 300 R020 50 3.0 X RO.2 8 50 6 2SA 100 250 1.0 2.5 45 6
3CA 300 R030 50 3.0 X R0.3 8 50 6 2SA 150 400 1.5 4 45 6
3CA 300 R050 50 3.0 X RO.5 8 50 6 2SA 200 600 2.0 6 50 6
3CA 400 R030 50 4.0 X RO.3 11 50 6 2SA 200 1000 2.0 10 50 6
3CA 400 R050 50 4.0 X RO.5 11 50 6 2SA 300 800 3.0 8 50 6
3CA 400 R100 50 4.0 X R1.0 11 50 6 2SA 300 1500 3.0 15 50 6
3CA 600 R030 60 6.0 X RO.3 16 60 6 2SA 400 1100 4.0 11 50 6
3CA 600 R050 60 6.0 X RO.5 16 60 6 2SA 400 1600 4.0 16 60 6
3CA 600 R100 60 6.0 X R1.0 16 60 6 2SA 600 1600 6.0 16 50 6
3CA 800 R050 65 8.0 X R0.5 20 65 8 2SA 600 2000 6.0 20 60 6
3CA 800 R100 65 8.0 X R1.0 20 65 8 2SA 600 2500 6.0 25 65 6
3CA 1000 R050 70 10.0 X RO.5 25 70 10 2SA 800 2000 8.0 20 60 8
3CA 1000 R100 70 10.0 X R1.0 25 70 10 2SA 800 3000 8.0 30 70 8
3CA 1000 R200 70 10.0 X R2.0 25 70 10 2SA 1000 2500 10.0 25 75 10
3CA 1200 R050 75 12.0 X RO.5 26 75 12 2SA 1000 3500 10.0 35 80 10
3CA 1200 R100 75 12.0 X R1.0 26 75 12 2SA 1200 3000 12.0 30 80 12
3CA 1200 R200 75 12.0 X R2.0 26 75 12 2SA 1200 3500 12.0 35 80 12
3CA 1200 R300 75 12.0 X R3.0 26 75 12
3CA 1600 R100 90 16.0 X R1.0 35 90 16
3CA 1600 R200 90 16.0 X R2.0 35 90 16
3CA 1600 R300 90 16.0 X R3.0 35 90 16
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3 s A 3F Square End for Aluminum
|3 B-¢=0E 7kEg

Side
[ 13

 Features
e For use on aluminum alloy and non-ferrous materials W
* Provides higher metal removal rate
¢ Greater rigidity and reduced chattering through optimized
A\ geometry
| // Q
ISl S|
1 \
L ! 53
ALY B|¥BoR g ]
. HCH e WO R I1BA 243
M VR - 22o] M2 Gio| 240| 20} AEIY Wto] g
(ol \Uncoated|
|
|
@ % Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015

Recommended workpiece Material :

©: 2| (First choice), O: 2-£ (Alternative choice), A: A5+ (Limited choice)

Carbon Steel / Cast Iron Prehardened

Super Hardened

Stainless Steel Hardened Steel
Alloy Steel / Tool Steel (~HB 260) Steel Steel Nickel& . " " -
(~HB 350) o | x| hRosy  MROISE T Ross-c)  Tianium Aloy CORPGAIY GUITHT Ay ReAnATESIE G
eazt/giaz | THZER  (hB2e0  EMAcz  (AEEE. zuaca UmeHsdz SEE SIS ES THASESS &E
(~HIB 350) (HAE24) CHRos0) | MRC45-55) | 2 5 68
A © A
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
P;ﬁ%x;: L e Lt ] 433 Hl o

d n L D
3SA 100 200 1.0 2 45 6
3SA 100 300 1.0 8 45 6
3SA 100 500 1.0 5 45 6
3SA 150 300 1.5 8 45 6
3SA 150 500 1.5 5 45 6
3SA 150 800 1.5 8 45 6
3SA 200 300 2.0 3 45 6
3SA 200 700 2.0 7 45 6
3SA 200 1000 2.0 10 50 6
3SA 200 1200 2.0 12 50 6
3SA 300 400 3.0 4 45 6
3SA 300 800 3.0 8 50 6
3SA 300 1300 3.0 13 50 6
3SA 300 1500 3.0 15 50 6
3SA 300 2000 3.0 20 55 6
3SA 300 2500 3.0 25 60 6
3SA 400 600 4.0 6 45 6
3SA 400 1100 4.0 11 50 6
3SA 400 1600 4.0 16 50 6
3SA 400 2000 4.0 20 55 6
3SA 400 2500 4.0 25 60 6
3SA 400 3000 4.0 30 70 6
3SA 500 700 5.0 7 50 6

3 s 3F Square End for Aluminum
|3 B-U20ls 7188 %
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
JrTS o2 o HE EE 5

d n L D
3SA 500 2000 5.0 20 55 6
3SA 500 3000 5.0 30 65 6
3SA 600 900 6.0 9 50 6
3SA 600 1600 6.0 16 50 6
3SA 600 2000 6.0 20 60 6
3SA 600 2500 6.0 25 60 6
3SA 600 3000 6.0 30 70 6
3SA 800 1200 8.0 12 60 8
3SA 800 2000 8.0 20 60 8
3SA 800 3000 8.0 30 70 8
3SA 800 4000 8.0 40 80 8
3SA 800 5500 8.0 55 100 8
3SA 1000 1500 10.0 15 70 10
3SA 1000 2500 10.0 25 70 10
3SA 1000 3500 10.0 35 80 10
3SA 1000 5500 10.0 55 100 10
3SA 1200 2600 12.0 26 75 12
3SA 1200 3000 12.0 30 80 12
3SA 1200 3500 12.0 35 80 12 =
3SA 1400 4500 14.0 45 100 14 2}
3SA 1600 6000 16.0 60 110 16 5
3SA 2000 7500 20.0 75 130 20 %
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4F Square for Stainless Steel 4F Square for Stainless Steel
4SSN i y 4SST i y
 Features  Features

T ¢ Minimize frictional resistance, improve workpiece surface, W 5 ¢ Minimize friction resistance, improve workpiece surface, andw
and maximize tool life by Premium coating (ALNOVA) maximize tool life by applying AITiN coating
¢ Reduce chattering and chipping by small chamfer at corner

¢ Reduce chattering and chipping by small chamfer at corner

 Designed with variable helix angle(35°~38°) and unequal o Designed with variable helix angle(35°~38°) and unequal
N divided flutes for only stainless steel. N divided flutes for only stainless steel.
o // fa| e Faster cutting action and easy chip evacuation EJ}l // n ¢ Faster cutting action and easy chip evacuation
N
t \ 1] \
L 53 L 53
. Z2|0|od TE(ANOVA)S S D1 Mz 2145), B ZE |  ATIN 2E 4802 DRIA 2243) BUZEHY, 374 |

J

Chat
S22 W 2712 U Y T2 WX

|
Y, 37 8 303t
M -2 WM 2712 AW Y B 93| M iN
Carbide - 71 f2lA B=(35°~38°) L SR Ust 37T 2~3 Carbide % - 718 H2lA H3(35°~38°) L REEYR AUS S74Y 2-3
B S7t B S7t
<A HhE PAATIME ALY - 2 HhE AT ME YAy
Side CUTTING Side CUTTING
= p.248 Tolerance : [ p.248 Tolerance :
Cutting Dia. Cutting Dia.
d<6: 0/-0.01 d<6: 0/-0.01
d>6: 0/-0.015 d>6: 0/-0.015
Recommended workpiece Material : (©: 2 (Firstchoice), O: 5 (Alternative choice), A: 312 Limited choice) Recommended workpiece Material : @ 2(Firstchoice), O: 5 (Afternative choice), A7 13t (Limited choice)
Carbon Steel / ' Cast Iron Prehardened Super Hardened Carbon Steel / . Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel ) Stainless Steel Hardened Steel )
Allay Steel /Tool Steel (~HB 240) (~HE -2460) Steel (HRc 45~55) Steel Ti N[ckeliu CoEer Alloy | Aluminum Alloy| Resin & Plastics | Graphite AlloyStesli/looliSteel (~HB 240) (~HE -2460) Steel (HRc 45~55) Steel _ Nickel. Copper Alloy Aluminum Alloy| Resin & Plastics | Graphite
o pay | aHEx (FRO LR maea (RSO Edesy Sos wRUEES Aaged s Sy AdeEx E LS gpey’ (o) G Tew3” wsostd xsgeisd Sd
EFA E% 2nie[= | Eant 2 s ER=1=] =1=] —= = EFA; %g 2hle| | _’:(_ 2 e ER=1=] [=1=] —= =
(HBasg | (M1B240 Thrcs | HRc45-59) | (R esmey HBgse | (HB240) Thoso, | HRo45-59) | (R T
O © O © O O A O © O © O O A
(Unit: mm) (Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia. Cutting Dia. Length of Cut Overall Length Shank Dia.
é"' Product No. oA By xE M3A oo Product No. U Lzt A PUEP:] b o é'-'
b HE s HE s D
& d n L D d n L D &
=3 =3
% 4SSN 100 250 50 1.0 2.5 50 4 4SST 100 250 50 1.0 2.5 50 4 %
% 4SSN 150 400 50 1.5 4 50 4 4SST 150 400 50 1.5 4 50 4 %
@D @D
4SSN 200 600 50 2.0 6 50 4 4SST 200 600 50 2.0 6 50 4 =
4SSN 250 700 50 2.5 7 50 4 4SST 250 700 50 2.5 7 50 4
4SSN 300 1000 60 3.0 10 60 6 4SST 300 1000 60 3.0 10 60 6
4SSN 400 1200 60 4.0 12 60 6 4SST 400 1200 60 4.0 12 60 6
4SSN 500 1500 60 5.0 15 60 6 4SST 500 1500 60 5.0 15 60 6
4SSN 600 1500 50 6.0 15 50 6 4SST 600 1500 50 6.0 15 50 6
4SSN 600 2000 70 6.0 20 70 6 4SST 600 2000 70 6.0 20 70 6
4SSN 800 1900 60 8.0 19 60 8 4SST 800 1900 60 8.0 19 60 8
4SSN 1000 2200 70 10.0 22 70 10 4SST 1000 2200 70 10.0 22 70 10
4SSN 1200 2600 75 12.0 26 75 12 4SST 1200 2600 75 12.0 26 75 12
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4 c s 4F Corner Radius for Stainless Steel 4 c s 4F Corner Radius for Stainless Steel

= _ 44 3 —
14 R-SUS 2 34 R-SUS /
(Unit: mm)
 Features
. L i . . Cutting Dia. Length of Cut Overall Length Shank Dia.
¢ Minimize frictional resistance, improve workpiece surface, W Product No. X Corner R Lixt Xzt NEE]
and maximize tool life by Premium coating (ALNOVA) HE S LA X FR =° Hl 2
¢ Reduce chattering and chipping by small chamfer at corner (d X CR) al L D
 Designed with variable helix angle(35°~38°) and unequal
divided flutes for only stainless steel. 4CSN 1000 R150 S10 10.0 X R1.5 25 80 10
% e Faster cutting action and easy chip evacuation ACSN 1000 R200 S10 10.0 X R2.0 25 80 10
4CSN 1200 R050 S12 12.0 X RO.5 30 80 12
53 4CSN 1200 R100 S12 12.0 X R1.0 30 80 12
o2|0|Y FE(ALNOVA)S S5l OF2F {3t 2|45 BEH X W 4CSN 1200 R150 S12 12.0 X R1.5 30 80 12
= %“_é" *‘? =3 3oist 4CSN 1200 R200 12 12.0 X R2.0 30 80 12
MG A . Zk2 S 2712 21T 9l E2) 8|
Carbide - 7t AEA HZ(35°~38°) U BSEE Qs 3ArE
2~3H 37
- U 24T WE HALY
Side CUTTING
| = p.249 Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01
d>6: 0/-0.015 =0.01
Recommended workpiece Material : ©: 22 (First choice), O: 2 (Alternative choice), A: A3t (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel
Alloy Steel / Tool Steel (~HB 260) Steel Steel Nickel& .
(~HB 350) ﬂiﬁféﬂ 8 | (Hrosy | MROAS9 ) possece) [l oy CRLE SERC Y SR aeas CEN©
EtiZh /822 —AEES 1 CHB260) | EXZALEZ oo ESnbLlerly E e == -7 T
(HB3sy | (HB240) Thrcso | HRe45-55)  Brces™ey
O © O © O O A
(Unit: mm)
Cutting Dia. Length of Cut Overall Length Shank Dia.
& Product No. X Corner R Lixt A 437 Hl 2 g
P HE #Hs 22X AR a4 =
& (dXCR) al L D &
= =
& 4CSN 100 RO10 S4 1.0 X RO.1 2.5 50 4 &
= 4CSN 100 R020 S4 1.0 X RO.2 2.5 50 4 =
@D @D
4CSN 150 R010 S4 1.5 X RO.1 4 50 4 _—
4CSN 150 R020 S4 1.5 X R0.2 4 50 4
4CSN 200 RO10 S4 2.0 X RO.1 6 50 4
4CSN 200 R020 S4 2.0 X RO.2 6 50 4
4CSN 250 R020 S4 2.5 X R0.2 7 50 4
4CSN 300 R020 S6 3.0 X RO.2 10 60 6
4CSN 300 R050 S6 3.0 X RO.5 10 60 6
4CSN 400 R020 S6 4.0 X RO.2 12 60 6
4CSN 400 R050 S6 4.0 X RO.5 12 60 6
4CSN 500 R020 S6 5.0 X RO.2 15 60 6
4CSN 500 R050 S6 5.0 X RO.5 15 60 6
4CSN 600 R030 S6 6.0 X RO.3 15 60 6
4CSN 600 R050 S6 6.0 X R0.5 15 60 6
4CSN 600 R100 S6 6.0 X R1.0 15 60 6
4CSN 800 R030 S8 8.0 X R0.3 20 80 8
4CSN 800 R050 S8 8.0 X R0.5 20 80 8
4CSN 800 R100 S8 8.0 X R1.0 20 80 8
4CSN 1000 RO30 S10 10.0 X R0.3 25 80 10
4CSN 1000 RO50 S10 10.0 X R0.5 25 80 10
4CSN 1000 R100 S10 10.0 X R1.0 25 80 10
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4F Corner Radius for Stainless Steel 4F Corner Radius for Stainless Steel

4CS y 4CS

45 F14 R-SUS 4 314 R-SUS Vs
(Unit: mm)
 Features
. . ) . . Cutting Dia. Length of Cut Overall Length Shank Dia.
€T * Minimize friction resistance, improve workpiece surface, andw Product No. X Corner R Lixt x{xt NER:
maximize tool life by applying AITiN coating W EC LA X FR =° Hl 2
¢ Reduce chattering and chipping by small chamfer at corner (d X CR) " L D
& \  Designed with variable helix angle(35°~38°) and unequal
divided flutes for only stainless steel. 4CST 1000 R150 S10 10.0 X R1.5 25 80 10
3 [ // % e Faster cutting action and easy chip evacuation 4CST 1000 R200 S10 10.0 X R2.0 05 80 10
o1 \ 4CST 1200 R050 S12 12.0 X RO.5 30 80 12
| L | 53 4CST 1200 R100 S12 12.0 X R1.0 30 80 12
- AITIN 2 & 20 2 O}2Agh 2|45 BHI TS 314+ W 4CST 1200 R150 S12 12.0 X R1.5 30 80 12
4CST 1200 R200 S12 12.0 X R2.0 30 80 12

Srie
MG iN -2 M 2712 A U B YR
Carbide % -7l Pala A2 (35~38) U HEHEE QI8 ZPE 2-3
27}

- A HIE R0t iE HAMY

Side CUTTING
E P249 Tolerance :

Cutting Dia. Radius
ddjslog/»oq(% =001
Recommended workpiece Material : ©: 2[A (First choice), O: & (Alternative choice), A: HIZH (Limited choice)
Carbon Steel / Sislilss Sl Cast Iron Prehardened Yl See Super Hardened
SRR o0 (~HB 240) (8~HROC 5 | (HRc45-55) (gRtg&G%)
@) © @) ©) ) ) A
(Unit: mm)

o Cutting Dia. Length of Cut Overall Length Shank Dia. -
» RS S »
I~ (dXCR) A L D &
= =
% 4CST 100 RO10 S4 1.0 X RO.1 2.5 50 4 %
% 4CST 100 R020 S4 1.0 X R0.2 2.5 50 4 %
= 4CST 150 RO10 S4 1.5 X RO.1 4 50 4 =

4CST 150 R020 S4 1.5 X R0.2 4 50 4

4CST 200 RO10 S4 2.0 X RO.1 6 50 4

4CST 200 R020 S4 2.0 X RO.2 6 50 4

4CST 250 R020 S4 2.5 X RO.2 7 50 4

4CST 300 R020 S6 3.0 X RO.2 10 60 6

4CST 300 R0O50 S6 3.0 X RO.5 10 60 6

4CST 400 R020 S6 4.0 X RO.2 12 60 6

4CST 400 R0O50 S6 4.0 X RO.5 12 60 6

4CST 500 R020 S6 5.0 X RO.2 15 60 6

4CST 500 R0O50 S6 5.0 X RO.5 15 60 6

4CST 600 R0O30 S6 6.0 X RO.3 15 60 6

4CST 600 R050 S6 6.0 X RO.5 15 60 6

4CST 600 R100 S6 6.0 X R1.0 15 60 6

4CST 800 R030 S8 8.0 X R0.3 20 80 8

4CST 800 R050 S8 8.0 X R0.5 20 80 8

4CST 800 R100 S8 8.0 X R1.0 20 80 8

4CST 1000 R0O30 S10 10.0 X RO.3 25 80 10

4CST 1000 R0O50 S10 10.0 X RO.5 25 80 10

4CST 1000 R100 S10 10.0 X R1.0 25 80 10
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2 B G LEL:’ gignjd E:(S:%r Graphite y 2 B G é; gglléoEdnﬂ jlogr Graphite y

(Unit: mm)
i Features
e ] v . - — W Cutting Dia. Length of Cut Length Overall Length ~ Shank Dia.

o Greater rigidity and reduced chattering through optimized Product No. X Radius of Ball Nose ey of Reach Pob M3A =
geometry EL o B 988 =< il 2

— e AITiN coating for improved wear resistance dXR) Al 2 L D

( la!

8 &‘ 2BG 500 2500 100 5.0 X R2.5 25 - 100 6

2 2BG 600 3000 80 6.0 X R3.0 30 - 80 6

2 C 2BG 600 3000 100 6.0 X R3.0 30 - 100 6

E x|
' =3 2BG 600 4000 150 6.0 X R3.0 40 = 150 6
2|219| YA = LR0| 20| 20 AefY LYo S | 2BG 800 4500 120 8.0 X R4.0 45 - 120 8

AITiN 28 2|2 Lotz o] {3

2BG 800 4500 150 8.0 X R4.0 45 - 150 8
A"-I':d 2BG 1000 5000 120 10.0 X R5.0 50 - 120 10
2BG 1000 5000 150 10.0 X R5.0 50 = 150 10

2BG 1200 5000 130 12.0 X R6.0 50 - 130 12
QUTYING 2BG 1200 5000 150 12.0 X R6.0 50 = 150 12
P.249 Tolerance :

Cutting Dia. Radius

d<6: 0/-0.01 R<0.25: 0/-0.005
d>6: 0/-0.015 R>0.25: 0/-0.01

Recommended workpiece Material : ©: 2 (First choice), O: 5 (Alternative choice), A: HISH (Limited choice)
AHO?;ZZD%;IQ%' Stiﬂgszfg)ael (i’stt-lzr gg) Prerg:;ned H(ar-:ginjggt;d > T:er?e”ed  Nickel& Copper Alloy Aluminum Alloy  Resin & Plastics = Graphite
ot ay  2HpEx (FE O L amen OO R EHERET S VT -
T(fgaso HB240) CHroso | HRC45-59) PR 5576
A A A A A ©)
(Unit: mm)
Cutting Dia. Length of Cut Length Overall Length Shank Dia.
P;;)lgi_fg No. X Ralt_c:i;s ;fﬂB::lyl:lose LEXE OI, Rgicrh FEt AR H 3
T 02 ECR1EEC 25
(dXR) 1l 2 L D
2BG 050 200 50 0.5 X R0.25 2 - 50 4
2BG 050 500 50 0.5 X R0.25 2 5 50 4
2BG 100 500 60 1.0 X RO.5 5 - 60 4
- 2BG 100 1000 60 1.0 X RO.5 5 10 60 4 -
?, 2BG 100 1500 60 1.0 X R0.5 5 15 60 4 ?,
g 2BG 100 2000 80 1.0 X R0.5 5 20 80 4 g
@ 2BG 100 2500 80 1.0 X RO.5 5 25 80 4 @
2BG 150 1000 60 1.5 X R0.75 10 = 60 4
2BG 150 1500 60 1.5 X R0.75 10 15 60 4
2BG 150 2000 60 1.5 X R0.75 10 20 60 4
2BG 200 1000 60 2.0 X R1.0 10 - 60 4
2BG 200 2000 60 2.0 X R1.0 10 20 60 4
2BG 200 3000 80 2.0 X R1.0 10 30 80 4
2BG 200 3000 100 2.0 X R1.0 10 30 100 4
2BG 200 4000 80 2.0 X R1.0 10 40 80 4
2BG 200 4000 100 2.0 X R1.0 10 40 100 4
2BG 250 2000 70 2.5 X R1.25 10 20 70 4
2BG 300 2000 70 3.0 X R1.5 10 20 70 4
2BG 300 3000 80 3.0 X R1.5 10 30 80 4
2BG 400 2000 80 4.0 X R2.0 20 = 80 4
2BG 400 2000 100 4.0 X R2.0 20 - 100 4
2BG 400 2000 130 4.0 X R2.0 20 = 130 4
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2 SG 2F Square End for Graphite 2 B 2F Ball End-Diamond Coated
(2¢ B-291 7138 S/ L

24 g-riojoj=E T o

i Features = | Features
m it | o Greater rigidity and reduced chattering through optimized W » Diamond coated for improved abrasion resistance and higheJ

geometry feed rates

¢ AITiN coating for improved wear resistance ¢ Greater rigidity and reduced chattering through optimized
- a geometry
'g [a N Ll )
i \
W 1] ©2
{2 L
L | 52 53
- Z|Ho| A2 YR 20| 30 AE{Y Lo HZ W DHEo| ClojopRE FEIo 2 LjojR Mo| H DL74Z0] W
« AITIN & 2{2|2 Wjop2Ao] 72! 7ts&
- 29| |2 Liio| 240| A0 AEIY YA0| S

Diamond
Coated

O L LA Qaa
aaa

Side CUTTING CUTTING
= p.250 Tolerance : p.250 Tolerance :
Cutting Dia. Cutting Dia. Radius
d<6: 0/-0.01 d<6:0/-0.01 | R<0.25: 0/-0.005
d>6: 0/-0.015 d>6:0/-0.015 | R>0.25: 0/-0.01
Recommended workpiece Material : ©: 2/ (First choice), O BE (Aftermative choice), A: A8 (Limited choice) Recommended workpiece Material : © 2/ (First choice), O: 2 (Alternative choice), A: A3 (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened Carbon Steel / . Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel . Stainless Steel Hardened Steel .
Moy Stee ) oaiSteel " gaag RIS Sel Roas-ss) S Noked Copper Aloy Auminum Aloy Resin &Plastes | Graphte AoyStea/ oo Stedl " gy | HRIO SOl Rosssg Sl Mokl Coppgr Aloy Auminum Aloy Resin & Plastes | Graphte
cant san  2EgEX (T Cbes paez  GUSO) dmEsgs Sis eflisdd sResiiy s cap pay  AHgelx (BB O aaea  (ESY dhsns Sds gRUssd axaseie au
EEE EITE) (~HB 240) SASTS | (HRc45-55) | ~oLeTrS (TS =2 EEREl SIeTE (~HB 240) SHNSES | (HRc45-55) - oXo T ==
(~HB 350) (~HRc 50) (HRc 55~68) (~HB 350) (~HRc 50) (HRc 55~68)
A A A A A €} A ©)
(Unit: mm) (Unit: mm)
Cutting Dia. Length of Cut Length Overall Length Shank Dia. Cutting Dia. Length of Cut Length Overall Length Shank Dia.
Product No. LA ey of Reach Fzt M3A Hl o Product No. X Radius of Ball Nose e of Reach FE M3A b o
HE #s &% - HE Hs. 2 x st &% -
d n 2 L D dXR) " 2 L D
2SG 050 100 50 0.5 1 - 50 4 2BD 050 200 45 0.5 X R0.25 2 - 45 4
25G 050 200 50 0.5 2 - 50 4 2BD 050 300 45 0.5 X R0.25 2 3 45 4
25G 050 600 50 0.5 0.7 6 50 4 2BD 050 400 45 0.5 X R0.25 2 4 45 4
2SG 100 500 60 1.0 5 - 60 4
- 2BD 050 500 45 0.5 X R0.25 2 5 45 4 -
o 25G 100 1000 60 1.0 5 10 60 4 [)
@ 25G 100 1500 60 10 5 15 60 4 2BD 050 600 45 0.5 X R0.25 2 6 45 4 o)
-§ 2SG 100 2000 60 1.0 5 20 60 4 2BD 050 800 45 0.5 X R0.25 2 8 45 4 —§
=3 25G 150 1000 60 1.5 10 = 60 4 2BD 060 200 45 0.6 X R0O.3 2 - 45 4 =
25G 150 1500 60 1.5 10 15 60 4 2BD 060 300 45 0.6 X R0.3 2 3 45 4
AR UALL UL 12 10 2 0 4 2BD 060 400 45 0.6 X R0.3 2 4 45 4
2SG 200 1000 60 2.0 10 - 60 4 28D 06 n 6 X RO.3 5 P 4
25G 200 1500 60 2.0 10 15 60 4 &Y SU 69 OLE 2 IR0 J 2
25G 200 2000 60 2.0 10 20 60 4 2BD 060 600 45 0.6 X RO.3 2 6 45 4
2SG 200 2500 70 2.0 10 25 70 4 2BD 060 800 45 0.6 X R0O.3 2 8 45 4
25G 200 3000 80 2.0 10 30 80 4 2BD 060 1000 45 0.6 X R0.3 2 10 45 4
;gg ggg ;ggg ;g 2-8 15 - o j 2BD 060 1200 45 0.6 X R0.3 2 12 45 4
. 5 5 75
2SG 300 3000 80 3.0 15 30 80 4 2BD 080 300 45 0.8 X RO.4 3 - 45 4
25G 400 2000 80 40 20 _ 80 4 2BD 080 400 45 0.8 X RO.4 3 4 45 4
2SG 400 2000 100 4.0 20 - 100 4 2BD 080 500 45 0.8 X R0O.4 3 5 45 4
2SG 500 3000 100 5.0 30 - 100 6 2BD 080 600 45 0.8 X R0.4 3 6 45 4
25G 600 3000 100 6.0 30 - 100 6 2BD 080 800 45 0.8 X R0.4 3 8 45 4
25G 600 4000 150 6.0 40 - 150 6 2BD 080 1000 45 0.8 X R0.4 3 10 45 4
2SG 800 4500 150 8.0 45 = 150 8
25G 1000 5000 150 10.0 50 _ 150 10 2BD 080 1500 45 0.8 X R0O.4 3 15 45 4
2SG 1200 6000 150 12.0 60 _ 150 12 2BD 080 2000 45 0.8 X R0.4 3 20 50 4
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alydeis Jo4

2 B 2F Ball End-Diamond Coated 2 B 2F Ball End-Diamond Coated
| |

2t 2-riojo=c Tg Y, 24t =-riojot2cE Tg %
(Unit: mm) (Unit: mm)
Cutting Dia. Length of Cut Length Overall Length Shank Dia. Cutting Dia. Length of Cut Length Overall Length Shank Dia.
Proguct Eo. X Radius of Ball Nose Lhxk of R;each A M3A b o Proijjuct ﬂoA X R?_dius of Ball Nose Erd OZ, Rﬁach A M3IA H o
HE H=. HEx =g 723 HE Hs. ERERSES ®ay
dXR) n 2 L D dXR) Al 2 L D
2BD 100 300 60 1.0 X R0.5 3 - 60 4 2BD 400 4000 130 4.0 X R2.0 16 40 130 4
2BD 100 400 60 1.0 X RO.5 3 4 60 4 2BD 400 1600 150 4.0 X R2.0 16 - 150 4
2BD 100 500 60 1.0 X R0.5 3 5 60 4 2BD 400 5000 150 4.0 X R2.0 16 50 150 4
2BD 100 600 60 1.0 X R0.5 3 6 60 4 2BD 500 2000 105 5.0 X R2.5 16 20 105 6
2BD 100 800 60 1.0 X R0O.5 3 8 60 4 2BD 600 2500 75 6.0 X R3.0 25 - 75 6
2BD 100 1000 60 1.0 X R0.5 3 10 60 4 2BD 600 2500 105 6.0 X R3.0 25 - 105 6
2BD 100 1200 60 1.0 X R0.5 3 12 60 4 2BD 600 4000 105 6.0 X R3.0 25 40 105 6
2BD 100 1500 60 1.0 X R0.5 3 115 60 4 2BD 600 2500 150 6.0 X R3.0 25 - 150 6
2BD 100 2000 60 1.0 X R0.5 3 20 60 4 2BD 600 5000 150 6.0 X R3.0 25 50 150 6
2BD 100 2500 80 1.0 X RO.5 3 25 80 4 2BD 800 3000 105 8.0 X R4.0 30 - 105 8
2BD 100 3000 80 1.0 X R0.5 3 30 80 4 2BD 800 3500 150 8.0 X R4.0 35 - 150 8
2BD 100 3500 80 1.0 X RO.5 3 35 80 4 2BD 1000 3500 105 10.0 X R5.0 35 - 105 10
2BD 100 4000 80 1.0 X R0.5 3 40 80 4 2BD 1000 4000 150 10.0 X R5.0 40 - 150 10
2BD 150 600 60 1.5 X R0.75 6 - 60 4 2BD 1200 5000 150 12.0 X R6.0 50 - 150 12
2BD 150 800 60 1.5 X R0.75 6 8 60 4
2BD 150 1000 60 1.5 X R0.75 6 10 60 4
2BD 150 1200 60 1.5 X RO.75 6 12 60 4
2BD 150 1500 60 1.5 X R0.75 6 15 60 4
2BD 150 2000 60 1.5 X R0.75 6 20 60 4
2BD 150 2500 80 1.5 X R0.75 6 25 80 4
2BD 150 3000 80 1.5 X R0.75 6 30 80 4
2BD 150 3500 80 1.5 X R0.75 6 35 80 4
2BD 150 4000 80 1.5 X R0.75 6 40 80 4
2BD 200 800 60 2.0 X R1.0 8 - 60 4
2BD 200 1000 80 2.0 X R1.0 8 10 80 4
2BD 200 1500 80 2.0 X R1.0 8 15 80 4
2BD 200 2000 80 2.0 X R1.0 8 20 80 4
2BD 200 2500 80 2.0 X R1.0 8 25 80 4
2BD 200 3000 80 2.0 X R1.0 8 30 80 4
2BD 200 3500 80 2.0 X R1.0 8 85 80 4 3
2BD 200 4000 80 2.0 X R1.0 8 40 80 4 E)
2BD 200 4500 100 2.0 X R1.0 8 45 100 4 %
2BD 200 5000 100 2.0 X R1.0 8 50 100 4 @
2BD 200 6000 100 2.0 X R1.0 8 60 100 4
2BD 300 2000 100 3.0 X R1.5 12 20 100 4
2BD 300 2500 100 3.0 X R1.5 12 25 100 4
2BD 300 3000 100 3.0 X R1.5 12 30 100 4
2BD 300 3500 100 3.0 XR1.5 12 35 100 4
2BD 300 4000 100 3.0 X R1.5 12 40 100 4
2BD 300 5000 100 3.0 XR1.5 12 50 100 4
2BD 300 6000 100 3.0 X R1.5 12 60 100 4
2BD 400 1600 60 4.0 X R2.0 16 - 60 4
2BD 400 1600 80 4.0 X R2.0 16 - 80 4
2BD 400 3000 80 4.0 X R2.0 16 30 80 4
2BD 400 1600 100 4.0 X R2.0 16 - 100 4
2BD 400 4000 100 4.0 X R2.0 16 40 100 4
2BD 400 1600 130 4.0 X R2.0 16 - 130 4
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4 B L4F Ball End-Diamond Coated

4 g-riojol2c 38 v

pra— i Features
¢ Diamond coated for improved abrasion resistance and higher
feed rates
¢ Greater rigidity and reduced chattering through optimized
r=I % geometry
b4
2
L =%
- DZF=o| Cto|okZE FE 2 LHOHR 0| 7 2471S50| W
53
] - 2|Z0| MA|= Lol ZHdo| 30 AffE{2 gHlo| e
Diamond [He| dA|= Yol Z/d0] A0 AEZ o]
Carbide Coated
CUTTING
p.250 Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01 R<0.25: 0/-0.005
d>6: 0/-0.015 R>0.25: 0/-0.01

Recommended workpiece Material : ©: 21 (First choice), O: 2-E(Alternative choice), A: AI3F4 (Limited choice)

Carbon Steel / ’ Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel )

Moy Stee ) oaiSteel " gaag | (RIS Sel - Roas-ss) o Siedl L Noked Copper Aloy Auminum Aloy Resin &Plastes | Graphte
o by AHQEA FE S LHRS) gampa  (COS0Y [ rResd SH2  2RNEES AAaErE B9
EtAZE/ 3122 (HB2dp ~(MB260)  BRFEZ  pSEe. Anzey LR e

(~HB 350) (~HRc 50) (HRc 55~68)
A €}
(Unit: mm)
Cutting Dia. Length of Cut Length Overall Length Shank Dia.
Product No. X Radius of Ball Nose ey of Reach Fzt M3A Hl T
RNEHE L7 (B g% |2

dXR) n 2 L D
4BD 150 450 60 1.5 X R0.75 4.5 - 60 4
4BD 150 1000 60 1.5 X R0.75 4.5 10 60 4
4BD 150 1500 60 1.5 X R0.75 4.5 15 60 4
4BD 150 2000 60 1.5 X R0.75 4.5 20 60 4
4BD 150 2500 60 1.5 X R0.75 4.5 25 60 4
4BD 200 600 60 2.0 X R1.0 6 = 60 4
4BD 200 1000 80 2.0 X R1.0 6 10 80 4
4BD 200 2000 80 2.0 X R1.0 6 20 80 4
4BD 200 3000 80 2.0 X R1.0 6 30 80 4
4BD 200 4000 80 2.0 X R1.0 6 40 80 4
4BD 300 800 60 3.0XR1.5 8 - 60 4
4BD 300 1500 100 3.0 X R1.5 8 15 100 4
4BD 300 2000 100 3.0 XR1.5 8 20 100 4
4BD 300 3000 100 3.0 X R1.5 8 30 100 4
4BD 300 4000 100 3.0XR1.5 8 40 100 4
4BD 300 5000 100 3.0 X R1.5 8 50 100 4
4BD 400 1600 60 4.0 X R2.0 16 - 60 4
4BD 400 1600 80 4.0 X R2.0 16 = 80 4
4BD 400 1600 100 4.0 X R2.0 16 - 100 4
4BD 400 1600 130 4.0 X R2.0 16 = 130 4
4BD 600 2500 75 6.0 X R3.0 16 25 75 6
4BD 600 2500 105 6.0 X R3.0 16 25 105 6

4BD

4F Ball End-Diamond Coated

4g E-CIo[o2E 58

S/

(Unit: mm)

Product No.
HE s,

4BD 600 3000 150
4BD 800 3000 75
4BD 800 3000 105
4BD 800 3500 150
4BD 800 4000 200
4BD 1000 3500 75
4BD 1000 3500 105
4BD 1000 4000 160
4BD 1000 5000 200
4BD 1200 5000 105
4BD 1200 5000 150
4BD 1200 6000 200

Cutting Dia.
X Radius of Ball Nose
7 29
dXR)

6.0 X R3.0
8.0 X R4.0
8.0 X R4.0
8.0 X R4.0
8.0 X R4.0
10.0 X R5.0
10.0 X R5.0
10.0 X R5.0
10.0 X R5.0
12.0 X R6.0
12.0 X R6.0
12.0 X R6.0

Length of Cut
u

al

16
20
20
20
20
22
22
22
22
25
25
25

Length
of Reach
&%
2
30
30
30
35
40
35
35
40
50
50
50
60

Overall Length
Y

L

150
75
105
150
200
75
105
160
200
105
150
200

Shank Dia.
WEE:

o

® 0 00 O

10
10
10
12
12
12

b o
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2FC Radius-Di d Coati 4FC Radius-Di d Coati
ZCDL orner Radius-Diamond Coating 4CDL orner Radius-Diamond Coating

24 FR-Clolol=2E T v 4 FLR-CIO[OI2E ] v

; = i Features  Features
¢ Diamond coated for improved abrasion resistance and higher} ¢ Diamond coated for improved abrasion resistance and higheJ

feed rates feed rates

< \ ¢ Greater rigidity and reduced chattering through optimized < 3\ ¢ Greater rigidity and reduced chattering through optimized
geometry geometry
8 E b // 2
1 \ 2 \
2 2
£ ‘ =% L 153
- DZF=o| Cto|okZE FE 2 LHOHR 0| 7 2471S50| W - ZF=o| CtojorZE 2R 2 LHOtR 0| 7 147HS0| W
753 753

: . Z|Mo| MA|Z Lh=o| ZHA0| 30 A||E{2 0| M2
Diamond |2o] M= L5to| Z/do] 20 AHE|T Wilo|
Coated

; | « Z|Ho| MA|Z Lo ZH/do| A0 AE{Y Lilo| M ;
Carbide Coated Carbide
Side Side
= Tolerance : [ =] Tolerance :

Cutting Dia. Radius Cutting Dia. Radius
dd)s;.oo//_og.;; 0,01 ddjeefcg/fcgboss =001
Recommended workpiece Material : ©: 212 Firstchoice), O: 2 Alterative choice), A A8 Limited choice) Recommended workpiece Material : ©: 214 Firstchoice), O: 2 Atemative choice), A AR (Limited choice)
Nlo;?giggr/?g};léteel Stiﬂgszfgel (?S;Sé -lzzgg) Prer;rs;ned H(al-:ginjgggel SUperST:é?ened Ti Ni-Ckelxe.z\(ll COEQY Alloy Aluminum Alloy Resin & Plastics | Graphite Auoycg;zgln/if;léteel StgrﬂieBSZf(;?el (?EiBt-lz:gg) Prergf;nm Hﬂginjgggel SuperST:;?ened T Nid(eli‘” Co&pgrAlloy Aluminum Alloy Resin & Plastics | Graphite
cap aay | AHgeix FRO O amea (RSSO dksss Sd= oROEdd sxageis aw cap pay  AHgelx (BB O aaea  (ESY dhsns Sds gRUssd axaseie au
= (-HB 350) (HAE24) CHRos0) | (TRC45-55) 2 5 68 “HB3sg) . (HB240) CHRos0)  (MRC45-598) 12 55 6g)
A ©) A ©)
(Unit: mm) (Unit: mm)
Cutting Dia. X Corner R Length of Cut Length Overall Length Shank Dia. Cutting Dia. X Corner R Length of Cut Length Overall Length Shank Dia.
il 22X 3R o of Reach HE RER o Product o 22X 3R at of Reach HE ER 1l
= 02 T2 42 Hs. T2
(dXCR) " ” L D (dXCR) n 2 L D
2CD 050 RO05 500 60 0.5 X R0.05 1 5 60 4 4CD 200 RO05 350 60 2.0 X R0.05 3.5 - 60 4
2CD 060 R005 900 60 0.6 X R0.05 1.2 9 60 4 4CD 200 R0O05 600 60 2.0 X R0.05 3.5 6 60 4
2CD 080 R005 1000 60 0.8 X R0.05 1.6 10 60 4 4CD 200 R0O05 1200 60 2.0 X R0.05 3.5 12 60 4
- 2CD 100 RO10 1000 60 1.0 X RO.1 2 10 60 4 4CD 200 R0O05 1800 60 2.0 X R0.05 B15) 18 60 4 -
?, 2CD 100 RO10 1500 60 1.0 X RO.1 2 15 60 4 4CD 200 R0O05 2500 80 2.0 X R0.05 3.5 25 80 4 ?,
-g 2CD 100 R0O10 2000 60 1.0 X RO.1 2 20 60 4 4CD 200 R0O05 3000 80 2.0 X R0.05 3.5 30 80 4 -g
@ 2CD 100 RO10 2500 60 1.0 X RO.1 2 25 60 4 4CD 200 R020 350 60 2.0 X RO.2 3.5 - 60 4 @
2CD 150 RO10 1500 60 1.5 X RO.1 3 15 60 4 4CD 200 R020 600 60 2.0 X RO.2 3.5 6 60 4
2CD 200 R020 1500 60 2.0 X RO.2 3.5 15 60 4 4CD 200 R020 1200 60 2.0 X RO.2 3.5 12 60 4
2CD 300 R020 3000 65 3.0 X RO.2 4 30 65 6 4CD 200 R020 1800 60 2.0 X RO.2 B85 18 60 4
2CD 300 R0O30 3000 80 3.0 X R0O.3 4 30 80 6 4CD 200 R020 2500 80 2.0 X RO.2 3.5 25 80 4
2CD 300 R030 6000 80 3.0 X R0O.3 4 60 80 6 4CD 200 R020 3000 80 2.0 X RO.2 3.5 30 80 4
2CD 400 R050 2500 60 4.0 X R0O.5 5 25 60 4 4CD 200 R030 350 60 2.0 X RO.3 3.5 - 60 4
2CD 400 R050 2500 80 4.0 X R0.5 5 25 80 4 4CD 200 R0O30 600 60 2.0 X R0O.3 B15) 6 60 4
2CD 400 R050 3500 60 4.0 X R0O.5 5 35 60 4 4CD 200 R0O30 1200 60 2.0 X RO.3 3.5 12 60 4
2CD 400 R050 3500 80 4.0 X R0O.5 5 35 80 4 4CD 200 R0O30 1800 60 2.0 X R0O.3 3.5 18 60 4
4CD 200 R0O30 2500 80 2.0 X RO.3 3.5 25 80 4
4CD 200 R0O30 3000 80 2.0 X R0O.3 3.5 30 80 4
4CD 200 R050 350 60 2.0 X RO.5 3.5 - 60 4
4CD 200 RO50 600 60 2.0 X RO.5 315 6 60 4
4CD 200 R0O50 1200 60 2.0 X RO.5 3.5 12 60 4
4CD 200 R0O50 1800 60 2.0 X RO.5 3.5 18 60 4
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4 c D L4F Corner Radius-Diamond Coating

4 FL{R-Clo|o=2E FE /
(Unit: mm) ﬁ EI- % 4 (_%)
Cutting Dia. X Corner R Length of Cut Length Overall Length ~ Shank Dia. STARTOOL CO,, LTD.
s EPELT L gy i) 433 o 2
= T2, ey

([dXCR) " 2 L D
4CD 200 R050 2500 80 2.0 X R0O.5 3.5 25 80 4
4CD 200 R050 3000 80 2.0 X RO.5 3.5 30 80 4
4CD 300 RO05 400 80 3.0 X R0.05 4 - 80 4
4CD 300 R0O05 1000 80 3.0 X R0.05 4 10 80 4
4CD 300 R005 2000 80 3.0 X R0.05 4 20 80 4
4CD 300 R0O05 3000 80 3.0 X R0.05 4 30 80 4
4CD 300 R005 4000 80 3.0 X R0.05 4 40 80 4
4CD 300 R020 400 80 3.0 X RO.2 4 = 80 4
4CD 300 R020 1000 80 3.0 X RO.2 4 10 80 4
4CD 300 R020 2000 80 3.0 X RO.2 4 20 80 4
4CD 300 R020 3000 80 3.0 X RO.2 4 30 80 4
4CD 300 R020 4000 80 3.0 X RO.2 4 40 80 4
4CD 300 R030 400 80 3.0 X R0O.3 4 - 80 4
4CD 300 R030 1000 80 3.0 X RO.3 4 10 80 4
4CD 300 R0O30 2000 80 3.0 X R0O.3 4 20 80 4
4CD 300 R0O30 3000 80 3.0 X R0.3 4 30 80 4
4CD 300 R030 4000 80 3.0 X R0O.3 4 40 80 4
4CD 300 R050 400 80 3.0 X R0O.5 4 = 80 4
4CD 300 R050 1000 80 3.0 X RO.5 4 10 80 4
4CD 300 R050 2000 80 3.0 X RO.5 4 20 80 4
4CD 300 R050 3000 80 3.0 X RO.5 4 30 80 4
4CD 300 R050 4000 80 3.0 X R0O.5 4 40 80 4
4CD 300 R100 400 80 3.0 X R1.0 4 - 80 4
4CD 300 R100 1000 80 3.0 X R1.0 4 10 80 4
4CD 300 R100 2000 80 3.0 X R1.0 4 20 80 4
4CD 300 R100 3000 80 3.0 X R1.0 4 30 80 4
4CD 300 R100 4000 80 3.0 X R1.0 4 40 80 4
4CD 400 R030 2000 100 4.0 X R0O.3 6 20 100 4
4CD 400 R050 2000 100 4.0 X RO.5 6 20 100 4
I 4CD 400 R100 2000 100 40 X R1.0 6 20 100 4
© 4CD 600 R030 2500 110 6.0 X R0O.3 9 25 110 6
‘ng)_ 4CD 600 R050 2500 110 6.0 X R0O.5 9 25 110 6
@ 4CD 600 R050 3000 150 6.0 X R0.5 9 30 150 6
4CD 600 R100 2500 110 6.0 X R1.0 9 25 110 6
4CD 600 R100 3000 150 6.0 X R1.0 9 30 150 6
4CD 800 R030 3000 110 8.0 X R0.3 12 30 110 8
4CD 800 R050 3000 110 8.0 X R0.5 12 30 110 8
4CD 800 R050 5000 150 8.0 X R0.5 12 50 150 8
4CD 800 R100 3000 110 8.0 X R1.0 12 30 110 8
4CD 800 R100 5000 150 8.0 X R1.0 12 50 150 8
4CD 1000 R050 3500 110 10.0 X RO.5 15 35 110 10
4CD 1000 R050 4500 160 10.0 X R0.5 15 45 160 10
4CD 1000 R100 3500 110 10.0 X R1.0 15 35 110 10
4CD 1000 R100 4500 160 10.0 X R1.0 15 45 160 10
4CD 1200 RO50 4000 110 12.0 X R0.5 18 40 110 12
4CD 1200 R050 6000 160 12.0 X RO.5 18 60 160 12

4CD 1200 R100 4000 110 12.0 X R1.0 18 40 110 12 ”\NOB'Z

4CD 1200 R100 6000 160 12.0 X R1.0 18 60 160 12 Jl%ﬂﬂg%ﬁjlg
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2F Necked Ball End for Copper

22 2 ale-5 7128
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Actual Effective Length

i

 Features

o Greater rigidity and reduced chattering through optimized W

geometry
¢ AITiN coating for improved wear resistance

e

=%
Incinded Angle” - Z|Ho| A2 YR 20| 30 AE{Y Lo HZ W
« AITIN 2& 22| 2 Liop=/do] 3
MG
Carbide
CUTTING
P.251 Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01 R<0.25: 0/-0.005
d>6: 0/-0.015 R>0.25: 0/-0.01
Recommended Workpiece Material : ©: 2[4 (First choice), O: 2E(Alternative choice), A: A[3F (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel
Alloy Steel / Tool Steel (~HB 260) Steel Steel Nickel& " " .
(~HB 350) J(C Sﬁ |2 -:|(3)L Z3 (~HRc 50) (Hﬁ,;4;;fi5) (HRc 55~68) | Titanium A||0¥ Co&per sy AOEQEF.T QJ'_Y E‘;Sl'ré&;.ﬁsﬂ‘a Gr%phlte
BAZ/¥IZ g © HB260)  EMZAEZ (Rois s A=Y LAEREYE © == =C=S) =e
(~HB 350) (~HRc 50) (HRc 55~68)
A A A © A
(Unit: mm)
Cutting Dia. Length of Cut Length Neck Dia Taper angle | Overall Length  Shank Dia.
Product No. X Radius of Ball N LEXF f Reach =27 TIHHZ XXt A3 74
HE Hs. Vw0 paw o TWMom 8% R
dXR) n 2 d2 0° L D
2NBC 020 100 0.2 X RO.1 0.15 1 0.18 12 45 4
2NBC 030 100 0.3 X RO.15 0.2 1 0.28 12 45 4
2NBC 040 200 0.4 X RO.2 0.3 2 0.37 12 45 4
2NBC 050 200 0.5 X R0.25 0.35 2 0.46 12 45 4
2NBC 050 400 0.5 X R0.25 0.35 4 0.46 12 45 4
2NBC 060 200 0.6 X R0O.3 0.45 2 0.56 12 45 4
2NBC 060 400 0.6 X R0O.3 0.45 4 0.56 12 45 4
2NBC 080 300 0.8 X R0.4 0.6 3 0.76 12 45 4
2NBC 080 600 0.8 X R0.4 0.6 6 0.76 12 45 4
2NBC 100 600 1.0 X RO.5 0.75 6 0.95 12 45 4
2NBC 100 1000 1.0 X RO.5 0.75 10 0.95 12 45 4
2NBC 100 1200 1.0 X RO.5 0.75 12 0.95 12 45 4
2NBC 150 600 1.5 X R0O.75 1.1 6 1.45 12 45 4
2NBC 150 1200 1.5 X RO.75 1.1 12 1.45 12 45 4
2NBC 150 1800 1.5 X RO.75 1.1 18 1.45 12 45 4
2NBC 200 1000 2.0 XR1.0 1.5 10 1.94 12 45 4
2NBC 200 1200 2.0 X R1.0 1.5 12 1.94 12 45 4
2NBC 200 1600 2.0 X R1.0 1.5 16 1.94 12 50 4
2NBC 200 2000 2.0 X R1.0 1.5 20 1.94 12 50 4
2NBC 200 2500 2.0 X R1.0 1.5 25 1.94 12 60 4
2NBC 300 1000 3.0 X R1.5 2.5 10 2.85 12 50 6
2NBC 300 1500 3.0 X R1.5 2.5 115 2.85 12 60 6
2NBC 300 2000 3.0 X R1.5 2.5 20 2.85 12 60 6
2NBC 300 2500 3.0 X R1.5 2.5 25 2.85 12 60 6
2NBC 400 1500 4.0 X R2.0 3 15 3.80 12 60 6
2NBC 400 2000 4.0 X R2.0 3 20 3.80 12 60 6
2NBC 400 2500 4.0 XR2.0 3 25 3.80 12 60 6
2NBC 400 3000 4.0 XR2.0 3 30 3.80 12 70 6
2NBC 600 2000 6.0 X R3.0 6 20 5.70 - 80 6

2NC

¢d

@ c
a

2F Necked Corner Radius for Copper

(22 4R al=-5 7t28 v
 Features

o Greater rigidity and reduced chattering through optimized W
geometry

Al

JCSINIE

_Inclinded Angle® __|

&
Q

¢ AITiN coating for improved wear resistance

Clual Effective Lengtl

ﬂ
am
0

|2jo] 472 ol 2440| 20} HEfY L0 24 |
N ZEl 2{2| 2 Ljotz2 Ao {3

> b
5

Side CUTTING

E p.251 Tolerance :

Cutting Dia. Radius

d<6: 0/-0.01

d>6: 0/-0.015 0.01

Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: H[EH (Limited choice)
Carbon Steel / Sl S Cast Iron Prehardened e Sl Super Hardened
All teel / Tool Steel HBZ teel teel . . .
=i = | gl =) sl P3 =5t |:||:| = =0
'--(‘:ﬁB/ 3%50 -HB2d0) © -HB 260 fﬂ@%ﬁ (HRG 45-35) (ﬁﬁé?s%ecé)
A A A © A
(Unit: mm)
Cutting Dia. Lengtt: of Cut Length Neck Dia | Taper angle | Overall Length Sha“nk E:ia‘
L| I | Al
([dXCR) Pl 2 a2 @° L D

2NCC 020 R005 100 0.2 X R0.05 0.4 1 0.18 15 45 4
2NCC 030 R005 150 0.3 X R0.05 0.6 1.5 0.28 15 45 4
2NCC 040 RO05 200 0.4 X R0.05 0.8 2 0.37 15 45 4
2NCC 050 RO05 200 0.5 X R0.05 1 2 0.46 15 45 4
2NCC 100 R005 300 1.0 X RO.05 2 3 0.95 15 45 4
2NCC 100 RO10 300 1.0 X RO.1 2 3 0.95 15 45 4
2NCC 100 R020 500 1.0 X RO.2 2 5 0.95 15 45 4
2NCC 100 R020 1000 1.0 X RO.2 2 10 0.95 15 45 4
2NCC 150 RO10 1000 1.5 X RO.1 3 10 1.45 15 45 4
2NCC 150 R020 1000 1.5 X RO.2 & 10 1.45 15 45 4
2NCC 150 R0O30 2000 1.5 X R0.3 3 20 1.45 15 45 4
2NCC 150 R0O50 2000 1.5 X R0.5 3 20 1.45 15 45 4 iy
2NCC 200 RO10 1500 2.0 X RO.1 4 15 1.94 15 50 4 ?)
2NCC 200 R030 1500 2.0 X RO.3 4 1 1.94 5 50 4 =
2NCC 200 RO30 2000 2.0 X RO.3 4 20 1.94 15 50 4 8
2NCC 200 R050 2000 2.0 X RO.5 4 20 1.94 15 50 4
2NCC 300 RO10 1200 3.0 X RO.1 6 12 2.85 15 50 6
2NCC 300 R020 1200 3.0 X RO.2 6 12 2.85 15 50 6
2NCC 300 R050 1200 3.0 X RO.5 6 12 2.85 15 50 6
2NCC 300 R050 3000 3.0 X R0O.5 6 30 2.85 15 70 6
2NCC 400 RO10 2400 4.0 X RO.1 8 24 3.80 15 60 6
2NCC 400 R020 2400 4.0 X RO.2 8 24 3.80 5 60 6
2NCC 400 R050 1600 4.0 X RO.5 8 16 3.80 15 60 6
2NCC 400 RO50 2400 4.0 X RO.5 8 24 3.80 15 60 6
2NCC 400 R0O50 3200 4.0 X RO.5 8 32 3.80 15 70 6
2NCC 400 R100 2400 4.0 X R1.0 8 24 3.80 15 60 6
2NCC 400 R100 3200 4.0 XR1.0 8 32 3.80 15 70 6
2NCC 600 R020 2400 6.0 X R0.2 12 24 5.80 - 60 6
2NCC 600 R050 3000 6.0 X RO.5 12 30 5.80 - 70 6
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2F Ball End for Synthetic Materials 2F Ball End for Synthetic Materials
2BY 2BY

22 24X HIX 138 v 24 24X HIX 7138 o
(Unit: mm)
— LFeatures Cutting Dia Length of Cut Length of Reach OverallLength Shank Dia.
i — oumm] o Greater rigidity and reduced chattering through optimized W Eiaslusi e RS 0? Ball Nose gléng eng% _%_;geac x{xF 0 EER
geometry HE W5 L2 x 2 = =
(dXR) Al 2 L D
A\
9 C // a 2BY 400 2000 130 4.0 X R2.0 20 - 130 4
Sl
. T 2BY 500 3000 100 5.0 X R2.5 30 - 100 6
1
? (53 2BY 600 2000 100 6.0 X R3.0 20 - 100 6
L o
2|240| M| Ltio] 2440| 20| AEY HA0] HS W 2BY 600 3000 80 6.0 X R3.0 30 80 6
o 2BY 600 3000 100 6.0 X R3.0 30 - 100 6
M // \\ 2BY 600 4000 100 6.0 X R3.0 40 - 100 6
Cate @oated\ 2BY 600 4000 120 6.0 X R3.0 40 - 120 6
T 2BY 600 4000 150 6.0 X R3.0 40 - 150 6
2BY 800 4500 120 8.0 X R4.0 45 - 120 8
Tolerance : 2BY 800 4500 150 8.0 X R4.0 45 - 150 8
) - ) 2BY 1000 5000 120 10.0 X R5.0 50 - 120 10
Cutting Dia. Radius
2BY 1000 5000 150 10.0 X R5.0 50 - 150 10
d<6: 0/-0.01 R<0.25: 0/-0.005
456: 0/-0.015 | R>0.25: 0/-0.01 2BY 1200 5000 130 12.0 X R6.0 50 - 130 12
2BY 1200 5000 150 12.0 X R6.0 50 = 150 12
Recommended workpiece Material : ©: 21 (First choice), O: 2-E(Alternative choice), A: AI3F4 (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel )
Rl Size)/ e Sz (~HB 240) (~HE 260) Szl (HRc 45~55) Szl lickes Copper Alloy| Aluminum Alloy| Resin & Plastics | Graphite
Ep(fyrBlgfro) o | ZERIEX HE%ESO) ’(‘N;Fggégjr azeg | (oo Ueeiy B Sia grilsnd sAageise &
EbA E% 2H|Eie| o 7 al a2 S HO BT == =0
(HBa3so | (MB240 Thrcs | HRc45-59) | Frcesmey
A © A
(Unit: mm)
Cutting Dia. Length of Cut Length of Reach OverallLength Shank Dia.
Product No. X Radius of Ball N LEX} O SXt F NEP:]
HE HE s i ¥ == o2
dXR) n ” L D
2BY 030 070 45 0.3 X RO.15 0.7 - 45 3
2BY 030 180 45 0.3 X R0.15 1.8 - 45 3
2BY 050 100 50 0.5 X R0.25 1 - 50 3
2BY 050 200 50 0.5 X R0.25 2 - 50 3
2BY 100 500 60 1.0 X RO.5 5 - 60 3
2BY 100 1000 60 1.0 X RO.5 5 10 60 3
2BY 100 1500 60 1.0 X RO.5 5 15 60 3
2BY 100 2000 70 1.0 X R0.5 5 20 70 3
2BY 150 1000 60 1.5 X R0.75 10 - 60 3
2BY 150 1500 70 1.5 X R0.75 10 15 70 8
2BY 150 2000 70 1.5 X R0.75 10 20 70 3
2BY 200 1000 60 2.0 X R1.0 10 = 60 3
- 2BY 200 1500 60 2.0 X R1.0 10 15 60 3
(=]
é; 2BY 200 2000 70 2.0 X R1.0 10 20 70 3
% 2BY 250 1000 60 2.5 X R1.25 10 - 60 3
% 2BY 300 1000 60 3.0 X R1.5 10 - 60 3
(=T
%. 2BY 300 1500 60 3.0 X R1.5 15 - 60 3
2BY 300 2000 80 3.0 X R1.5 20 - 80 3
2BY 400 2000 80 4.0 X R2.0 20 - 80 4
2BY 400 2000 100 4.0 X R2.0 20 - 100 4
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2SY

2F Square End for Synthetic Materials

22 4% HIZ 138

e

 Features
i — * Greater rigidity and reduced chattering through optimized W
geometry
- \
AN 4 ) J
\-\/ u \
2
L 5%
- 229] M2 Lio| 240| 20 AEIY Wil0] S ]
QA Q-
) \Uncoated
Side
E Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : (©: 2% (First choice), O 5 (Alternative choice), A: {3t Limited choice)
Carbon Steel / Sisfilss Sl Cast Iron Prehardened Yl See Super Hardened ‘
A\|o:§z|e:\8 / {g(c)j: Steel g ;ﬁ)—l 2_:& (~H2l§ éﬁo) i S;zielsm (H;_og 4;;35) (HRf *556168, H;%QEEEQ& Coppet oy fmium Ay Resn & testos | Grzphte
'—-(‘:ﬁ’B/ ;ggg (-HB 240y = (“HB260) iﬁ;ﬁ%} (HRo 45-55) ﬁ%é‘s%% LR
A © A
(Unit: mm)
P;;ig%r\g, Cuttl%%Dia. Leng;: g Cut Leng:?r: ggeach Overiléllg’ingth Sh@nﬂkga o
n 2 L D
2SY 030 070 45 0.3 0.7 - 45 3
2SY 030 180 45 0.3 1.8 = 45 3
2SY 050 100 50 0.5 1 - 50 3
2SY 050 500 50 0.5 1.5 5 50 3
2S8Y 050 200 50 0.5 2 - 50 3
2SY 070 500 50 0.7 1.5 5 50 8
2SY 100 500 60 1.0 5 - 60 3
2SY 100 1000 60 1.0 5) 10 60 3
2SY 100 1500 60 1.0 5 15 60 3
2SY 100 2000 70 1.0 5) 20 70 8
2SY 150 1000 60 1.5 10 - 60 3
2SY 150 1500 70 1.5 10 15 70 8
2SY 150 2000 70 1.5 10 20 70 3
2SY 200 1000 60 2.0 10 = 60 8
2SY 200 1500 70 2.0 10 15 70 3
2SY 200 2000 70 2.0 10 20 70 8
2SY 250 1000 60 2.5 10 - 60 3
2SY 300 1000 50 3.0 10 = 50 3
2SY 300 1500 60 3.0 15 - 60 3
2SY 300 2000 80 3.0 20 = 80 3
2SY 400 2000 80 4.0 20 - 80 4

2 SY L2F Square End for Synthetic Materials

24 T-4% HIH 7138 %
(Unit: mm)
P;ﬁ%ct}%o, Cuﬁli_al: %Dia. Lengltirh g Cut Leng.t?r: ggeach Over;ggngth Shg;ygla- .

- g n 2 L D
2SY 500 3000 100 5.0 30 - 100 6
2SY 600 3000 80 6.0 30 - 80 6
2SY 600 4000 100 6.0 40 - 100 6
2SY 600 4000 120 6.0 40 - 120 6
2SY 600 4000 150 6.0 40 - 150 6
2SY 800 4500 120 8.0 45 - 120 8
2SY 800 4500 150 8.0 45 - 150 8
2SY 1000 3000 80 10.0 30 - 80 10
2SY 1000 5000 120 10.0 50 - 120 10
2SY 1000 5000 150 10.0 50 - 150 10
2SY 1200 5000 130 12.0 50 - 130 12
2SY 1200 5000 150 12.0 50 - 150 12
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2EBTHR Z 59z e for Ml Purpose 1FE f5" )

— i Features  Features
’ m ¢ Design optimized for engraving W h*ﬁw o Flute geometry is designed for superior performance in W
e Greater rigidity and reduced chattering through optimized “ alumium and plastic milling applications@For Dry cutting

geometry and Wet cutting
8 d A\ ¢ HR coating enables cutting low-speed/low-hardness N
il // a materials~high-speed/high-hardness materials and
heat resistant materials in various cutting condition and o [a)
—L{ T environments g // §
* HR coating has high toughness, improving chipping 2] \ |
resistance at interrupted and low speeds L 53
* For Dry cutting and Wet cutting - HAUS UBO|ED BAALD S B 134 Axfe] |
— 71800l 2|4e] d5S L=E HAIE
E x| / AN
M & (5% M R / \‘
Carbide - 22} 2HA0j| 2|51 C21 ] Carbide Wu
- 2[2e] M2 Lio| 20| A0 HEIY Whio] S |
- HR 812 Clol3h HAL 312 U olollM Z{&/HAE A2~
Plunge D&/NFE A2, EA BAS THSEHA| Side CUTTING
- HR 2EI2 Q4SS S7HAIAH T4 L HE0lM LH2|H M 7H4 [/
AN Y BNE P252
Tolerance : Tolerance :
Cutting Dia. Cutting Dia.
d<5: 0/-0.02 d<5: 0/-0.02
d>5: 0/-0.003 d>5: 0/-0.003
Recommended workpiece Material : ©: 24 (First choice), O 5 (Altemative choice), A: A1 (Limted choice) Recommended workpiece Material : © 2} (Firstchoice), O: HE (Alterative choice), A: A3 (Limited choice)
Carbon Steel / : Cast Iron Prehardened Super Hardened Carbon Steel / : Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel ) Stainless Steel Hardened Steel )

Alloy Steel / Tool Steel (-HB 240) (~H7E:3 _2460) Steel (HRG 45-~55) Steel  Nickel& 0o Alloy Aluminum Alloy Resin & Plastics | Graphite Alloy Steel / Tool Steel (~HB 240) (~HB 260) Steel (HRc 45-~55) Steel  Nickel& 0000 Alloy | Aluminum Alloy| Resin & Plastics | Graphite
(~HB 350) Agolz]A =5 (~HRc 50) TACZ¢ (HRc 55~68)  Titanium Allo Eﬂ-: o= st AX| & ZofAEl B9 (~HB 350) AE[0l2| A Z3 (~HRc 50) A7 (HRc 55~68)  Titanium Allo Eﬂ: otaf|s 3t AX| & Z2HAEl =
ezt BEy  THEDE (M2  BAgEzy (28ES. supey UMHsE3 SEe  STUSEs THASASS SS eaz/gaz THZES hBY0  zMAzz (ABEZ. zpzcz UMERsEz SES STUSES TAASHSS ST

(~HB 350) (EC) HRo 50) ©45+55)  1iRc 55-68) (~HiB 350) (RS2 CHRos0) | (HRC45-88)  ip 5 68)
A A AN A © © AN AN AN A © ©
(Unit: mm) (Unit: mm)
Cutting Dia. g ; Cutting Dia. Length of Cut Overall Length Shank Dia.
' Angle Neck Dia Lengthof  Overall Length  Shank Dia. 9 9 g
Product No. Al o= 2tz [=F7] Reach Xzt M3 Product No. EE e Xz 43 bl o
= b= Nose = o o=xt U S H HE HE al
HE Hs L7y 2uk T2 =" d o L D
dXR) AC°) a2 2 L D
1FE 020 040 0.2 0.4 45 4
2EBTHR 020 1500 1200 0.2 XRO.1 15 3 12 50 6 T D L5 e = e 7
2EBTHR 020 3000 1200 0.2 XRO.1 30 4 12 50 6 1FE 080 240 0.8 2'4 45 4
2EBTHR 030 1500 1200 0.3 X R0.15 15 3 12 50 6 . : 3 .
1FE 1 1.0 0
2EBTHR 030 2000 1200 0.3 X R0.15 20 3 12 50 6 00 300 °
1FE 120 300 1.2 3 50 6
2EBTHR 030 3000 1200 0.3 X R0.15 30 4 12 50 6 TEEETES 200 e 4 = 5
2EBTHR 040 1500 1200 0.4 X R0.2 15 3 12 50 6 :
1FE 200 600 2.0 6 50 6
2EBTHR 040 3000 1200 0.4 XR0.2 30 4 12 50 6
1FE 250 600 2.5 6 50 6
2EBTHR 050 1500 1200 0.5 X R0.25 15 3 12 50 6 1FE 300 800 3.0 8 =0 5
2EBTHR 050 3000 1200 0.5 X R0.25 30 4 12 50 6 '
1FE 400 1000 4.0 10 50 6
2EBTHR 060 1500 1200 0.6 XR0.3 15 3 12 50 6 AFE 600 1500 6.0 15 60 :
2EBTHR 060 2000 1200 0.6 XR0.3 20 3 12 50 6 -
2EBTHR 060 3000 1200 0.6 XR0.3 30 4 12 50 6
2EBTHR 080 1500 1200 0.8 XR0.4 15 3 12 50 6
2EBTHR 080 3000 1200 0.8 XR0.4 30 4 12 50 6
2EBTHR 100 1500 1200 1.0 X RO.5 15 3 12 50 6
2EBTHR 100 3000 1200 1.0 X RO.5 30 4 12 50 6
2EBTHR 100 4500 1200 1.0 X R0.5 45 4 12 50 6
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2F NC Drill
|22 NCEZ

e
oD

i Features

¢ Drill & countersink with one tool

ke,
N
u L =%
-y steE 42 kRS ]
VRN
M / \
@ Carbide Um::&ed\
CUTTING
p252 Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 21 (First choice), O: E-E(Alternative choice), A: A[3F (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel
Alloy S(»tzeg/sTg&I steel ~ Naoay B 7_260) < S;ie's o | HRc45-59 (Hthggl &) ke oy CopPg: Aloy Auminum Moy  Fesin 8 Plasts Graphie
S T = = = L 3| = k=t
e s oTh G Zs ‘Tac el Tee BRRed Ml H
(~HB 350) (~HRc 50) (HRc 55~68)
A A A A © ©
(Unit: mm)
Cutting Dia. Length of Cut Angle Overall Length Shank Dia.
Product No. A Lixb 2t FE M3A H o
HE Hs i
d n AC%) L D
2NCD 300 1000 3.0 10 45 45 3
2NCD 400 1200 4.0 12 45 50 4
2NCD 600 1600 6.0 16 45 60 6
2NCD 800 2400 8.0 24 45 80 8
2NCD 1000 2600 10.0 26 45 80 10
2NCD 1200 3000 12.0 30 45 80 12

2 N c D H R Lg; RISEQT_"L[?L %Iglti Purpose

— =

 Features

o Drill & countersink with one tool W
¢ HR coating enables cutting low-speed/low-hardness
materials~high-speed/high-hardness materials and

T \ heat resistant materials in various cutting condition and
i environments
= 0 ¢ HR coating has high toughness, improving chipping
S 8 resistance at interrupted and low speeds
7 \ e For Dry cutting and Wet cutting
L
153
e ]
M + HR 382 CHFSh AN 81 AU FAO||M 2L/HF e 224~
Carbide D& NAE A2f LHHAZY é“l.’% 7bs5HA| &
- HR 22 Q148 S7HAIA T4 2 HS0|A LRI FH
SN Y ENg
Plunge
-’.‘ Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 21 (First choice), O: B (Alternative choice), A: H[EH (Limited choice)
Carbon Steel / : Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel
- ?te:éggg)l o ez | g ( :;ecelsm e (HRE s 68) Tlta';‘\:ﬁﬁlillox CRLAY GRRD Y K5 P'as}l%s R
(= &l i =) = =1
saz/gaz  ED B0 argea (B rodoa dwdsgs SHS BRORES AREEAs s
(~HB 350) (~HRc 50) (HRc 55~68)
O © O © © O (€] O
(Unit: mm)
Cutting Dia. Length of Cut Angle Overall Length Shank Dia.
P;;)l@ihl\io. Uz i 7 PiLSy 433 H T
% I_§
d n A% L D
2NCDHR 300 1000 3.0 10 45 45 3
2NCDHR 400 1200 4.0 12 45 45 4
2NCDHR 600 1500 6.0 15 45 50 6
2NCDHR 800 2000 8.0 20 45 60 8
2NCDHR 1000 2200 10.0 22 45 70 10
2NCDHR 1200 2400 12.0 24 45 80 12
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2 c R R 2F Corner Rounding R 2 c R R c 2F Corner Rounding R-C
(22 ¥R Y | 2& & R—Coating
. i Features .\  Features
4 _= ¢ Designed with wide chip space W = ¢ Designed with wide chip space W
D S « Application of coatings with excellent wear-resistance

¢ For Dry cutting and Wey cutting

&
[ Je!
op |
9
'i‘;—fz}?

L (53 L 53
2y EA s ] 2y EA s ]
- Uot240] Foju 28l g
« {Al Ol 2A1R
(S | =] o

Y N\ =
Qa Q.- Qe
| Carbide

Side :
| Tolerance : Side Tolerance :
Cutting Dia. Cutting Dia.
d<6: 0/-0.01 d<6: 0/-0.01
d>6: 0/-0.015 d>6: 0/-0.015
Recommended workpiece Material : © 23 (Firstchoice), O: K15 (Alternative choice), A 431 (Limited choice) Recommended workpiece Material : © 21 (Firstchoice), O: B (Aternative choice), A: A3 Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened Carbon Steel / ) Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel . Stainless Steel Hardened Steel .
AleySIEEINEISE = e umpm | (RISE Steel 1R 45-55) Steel toickei, ., Copper Aloy Aluminum Aloy Resin & Plstics. Graphite NeySIERINBAISES] =0 pom, | (HIEE Steel iR 45-55) Steel kel Copper Aloy Aminum Aloy Resin & Plstics  Graphite
(~HB 350) AHola|A ] (~HRc 50) azcar | (HRc85-68 Jitanoel {Sa) o2 31T AX| & ZafAEl =9 (~HB 350) AB[ola|A ] (~HRc 50) n7ggt | (HRc85-68) fiianifmiplio (2] o203 AX| & ZajAEl  =0f
BAZ/BEZ Sy (MB260  BMEz (pErS.  xudca UMEHsEs ©FS  STIEES THASEER S AE A2/ | TRLES | (HB20 | SMEsz | (FSrE. | avaca \UeRsdm SE= | STOSEm THSESSE| S0
(~HB 350) - (“HRc 50) 045~ (HRc 55-68) (~HB 350) - ~HRc 50) - (HRc 55~68)
A A A A © ©) © © © 0] @) ©) ©
(Unit: mm) (Unit: mm)
Corner R Dia. Length Overall Length Shank Dia. Corner R Dia. Length Overall Length Shank Dia.
P;ﬁ%x% N§o AR oA ogéijh T M3 b3 P;i%ji.'t_i N§o AR ol o:? F-{éegh & 437 H @
CR d Al L D CR d 2l L D
2CRR 020 100 0.2 1.0 2.5 45 4 2CRRC 020 100 0.2 1.0 2.5 45 4
2CRR 030 120 0.3 1.2 25 45 4 2CRRC 030 120 0.3 1.2 2.5 45 4
2CRR 050 160 0.5 1.6 2.5 45 4 2CRRC 050 160 0.5 1.6 2.5 45 4
2CRR 075 300 0.75 3.0 5 45 4 2CRRC 075 300 0.75 3.0 5 45 4
2CRR 100 300 1.0 3.0 5 50 6 2CRRC 100 300 1.0 3.0 5 50 6
2CRR 150 450 1.5 4.5 8 50 6 2CRRC 150 450 1.5 4.5 8 50 6
2CRR 200 550 1.0 55 10 50 6 2CRRC 200 550 2.0 5.5 10 50 6
2CRR 300 800 3.0 8.0 10 60 8 2CRRC 300 800 3.0 8.0 10 60 8
2CRR 400 1000 4.0 10.0 10 60 10 2CRRC 400 1000 4.0 10.0 10 60 10
2CRR 500 1200 5.0 12.0 10 70 12 2CRRC 500 1200 5.0 12.0 10 70 12
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2CE 2 Sepierng p

i Features

e For centering and spot drilling applications W
® 45 deg point angle

A
5 )
3 I 2
S | IS
2 \ 5
- ‘ ML A% cug )
Uzt 455

TN
M c/ \
Plunge CUTTING
p253 Tolerance :

Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: 21 (First choice), O: 2-E(Alternative choice), A: AI3F4 (Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel )
Alloy Steel/ATool Steel (S8 570 S (GHE 260) Steel 1R 45-55) Steel  Nickel& 150000 Alloy Aluminum Alloy| Resin & Plastios | Graphite
(B0 agoiela  RE - LHROS) Topen” Resssy Ao “HR acnigsd sxageiae a9
SHA/HIY ik | HB20) | EMpEz | pEFS. zudna LIRE[EHS Bz
(~HB 350) (~HRc 50) (HRc 55~68)
A A A A © ©
(Unit: mm)
Cutting Dia. Length of Cut Angle Overall Length Shank Dia.
L} e
P;ﬁ%“%’\g- =4 o 2 A 432 Hl 1
d n AC%) L D
2CE 300 600 3.0 6 45 50 3
2CE 300 600 3.0 6 45 50 4
2CE 400 800 4.0 8 45 50 6
2CE 600 1200 6.0 12 45 60 6
2CE 800 1600 8.0 16 45 70 8
2CE 1000 1800 10.0 18 45 70 10
2CE 1200 2000 12.0 20 45 75 12

2T 2F T Slot Cutter
|2 T 7E

S/
 Features
¢ High cutting edge rigidity with smaller spiral angle W
d2 h\t —
. // %J
S
14 . \ (E3
- 242 HIS LS YB30] QMo 20| 2 ]
M RN
Carbide “Uncoated\
Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015

Recommended workpiece Material :

©: 2| (First choice), O: 2-£ (Alternative choice), A: A5t (Limited choice)

Carbon Steel / Sl S Cast Iron Prehardened i S Super Hardened
ey SEeeI /Tool Steel| = 7y oy 240) (”HE _2460) 3 Sz (HRc 45-55) Steel~  Nickel&  conner Alloy Aluminum Alloy| Resin & Plastics | Graphite

i ey | 2HpiEx R LN aapa (RO st S8z Ueiistid 4NsEArE S0
“HB350) | (1B240) Tiveso,  HRc45-88) | Fm erme

A A A A O ©)

(Unit: mm)
Cuttli‘n%Dia. Thi(l::kness Ne;k”Dia Length Overall Length Srlankjlaia.
d t d2 n L D

2TC 300 030 3.0 0.3 1.2 10 50 6

2TC 300 050 3.0 0.5 1.2 10 50 6

2TC 300 100 3.0 1 1.2 10 50 6

2TC 400 030 4.0 0.3 1.5 10 50 6

2TC 400 050 4.0 0.5 1.5 10 50 6

2TC 400 100 4.0 1 1.5 10 50 6

2TC 500 100 5.0 1 2 10 50 6

2TC 600 050 6.0 0.5 2 15 54 6

2TC 600 100 6.0 1 2 15 54 6

2TC 600 150 6.0 1.5 2 15 54 6

2TC 600 200 6.0 2 2 15 54 6

2TC 800 100 8.0 1 3 15 60 8

2TC 1000 100 10.0 1 4 15 60 10

2TC 1000 200 10.0 2 4 15 60 10

2TC 1200 200 12.0 2 4 15 70 12

2TC 1200 300 12.0 3 4 15 70 12
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4 RT 4F Round T Slot Cutter
|42 EIRE T 7#E

i Features

¢ High cutting edge rigidity with smaller spiral angle W

4 RT c Lﬂ; gt_)g_lg\g ;I; E?l%t Cutter-C

N  Features

¢ High cutting edge rigidity with smaller spiral angle

* Application of coatings with excellent wear-resistance
¢ For Dry cutting and Wey cutting

N )

w \
1§ ‘ L

d
S
_——
o0 |

]
P

am

>

o
22 HISHZE 28510 QIMEo| Zdo| 2 W - 212 H|SHZS HE8510] QMg ZMdo| 2 W
- LHOFR/do] oLt E Mg
T UM Y SHE
M \ M iN
(0l (Uncoated w‘ Carbide
{
CUTTING
Tolerance : P253 Tolerance :
Cutting Dia. Cutting Dia.
d<6: 0/-0.01 d<6: 0/-0.01
d>6: 0/-0.015 d>6: 0/-0.015
Recommended workpiece Material : ©: 24 (First choice), O+ 25 (Altemative choice), A: A1 (Limited choice) Recommended workpiece Material : © 2} (Firstchoice), O+ HE (Alterative choice), A: HE Limited choice)
Carbon Steel / ’ Cast Iron Prehardened Super Hardened Carbon Steel / ) Cast Iron Prehardened Super Hardened
Stainless Steel Hardened Steel . Stainless Steel Hardened Steel .
AleySIEEINEISE = e umpm | (RISE Steel 1R 45-55) e S Coppgr Aloy Auminum Aloy Resin & Plastios  Graphte NeySIERINBAISES] =0 pom, | (HIEE Steel iR 45-55) O Coppgr Aloy Auminum Aloy Resin & Plastios | Graphie
(Hase0) Agfolzlx PR LHACSO - qagg  HRCS08) IOV SE3 ARO[ 33 AK|&B2tAE B9 (rBsso Agfolzixr PR LHACSO - aagg  (RSo08) RN T E2 gRnisda AX|sEelAE =
BAZ/BEZ Sy (HB20 M= pEre.  zudca  LREHHEE BAZ/BEZ Sy (HB20  BMEE (pEr  xudca  LREHHsdE
(~HB 350) (~HRc 50) (HRc 55~68) (~HB 350) (~HRc 50) (HRc 55~68)
A A A A 0 ©) © © © 0] @) ©) ©
(Unit: mm) (Unit: mm)
Cutting Dia. Corner R Neck Dia Length Overall Length = Shank Dia. Cutting Dia. Corner R Neck Dia Length Overall Length = Shank Dia.
Product No. A IR 27 of Reach pb M3 Product No. A AR 27 of Reach b M3A
HE ¥s - o Sy =< - Hl 2 EXE - o Q8% =c - Hl 2
d CR d2 n L D d CR d2 n L D
4RTC 600 050 6.0 0.5 3 6 54 6 4RTCC 600 050 6.0 0.5 3 6 54 6
4RTC 600 075 6.0 0.75 8 6 54 6 4RTCC 600 075 6.0 0.75 3 6 54 6
4RTC 600 100 6.0 1 3 6 54 6 4RTCC 600 100 6.0 1 3 6 54 6
4RTC 800 100 8.0 1 4 8 60 8 4RTCC 800 100 8.0 1 4 8 60 8
4RTC 800 150 8.0 1.5 4 8 60 8 4RTCC 800 150 8.0 1.5 4 8 60 8
4RTC 1000 200 10.0 2 45 10 70 10 4RTCC 1000 200 10.0 2 45 10 70 10

185/ STAR TOOL CO., LTD. Special 186



AEHET (R
STARTOOL CO., LTD.

Specials-
Custom Made

o INNOBIZ

TS J|gYAdEELIY



Specials-Custom Made

Anf4 =g

ST

AEHS T (F)
STARTOOL CO,, LTD. Va

E:

e

E:

e

|>
|>

oot OE|o|m

[
_

ooz T

OH0|H A= FHEH

189 / STAR TOOL CO,, LTD.

Custom Made 190



Specials-Custom Made

Anf4 =g

ST

AEIE T F)

STARTOOL CO., LTD. J

OUXH Y Z=nfd

0 2H(E)

ﬂ
1

191/ STAR TOOL CO,, LTD.

Custom Made 192



Specials-Custom Made T 2e8z@
AE."IAE# O|l|EI:|EI STARTOOL CO,, LTD. Va
© 29I EO|T(HISE! EFY) j oA l oA HO|E OIS Dt =
%2 g

w oA =E

193 / STAR TOOL CO,, LTD.

Custom Made 194



Custom Made 196

= o o
wo. | 3 Ho .
T w | PEE | BW
Kb / a2 © e24 | D |
s - | o 20T gl =0 b0
o 205 o) R
pal = ol
Irail ol
RO
o )
<0 o/
< > o —
A
= oo
ir i ! P
ol . A = B0
= a0 = S K o
0 A g > 20 0 i 0
A g 2 i RO
N = ol
NE I 2 KD ol
OF &7 f R
&5 i
|
3 v o
Wz = U
m RE
= © =
T
oF B ) = T o
I+ KO ioj 010 Al M
0 &J 0 Mo B Lz
J— w T~ =) ) RO
= 7\ W | g | M0 z
N =3 of
Tl
- o /
N I s H
. o 9
alo
P
(g
~O S .
- fof 00 . =2
uir opl | § o |Rew
- 0~ 2 - Ho~
ST O - N =S
<k - y ol o W | | ieo
|r_.= _—AO —lm - u——_ ﬂuuu @ <" ~O lofg Ul 0i0
J T0 / —_ C_ Uz =
= ] -
.ZO = / - =]
mo Ik ) Rr 5
o /
T ¥ / X we W
U "AA Lll_ - Ju &2 = - -
< — = u ! =] = RO RO
NI ol = © — 0 i
o S S 5
u| /o H <+ 60
3] xD . 3 i
] X o an ur
A A A
1288 . . .
L .- - . .
K = & _
.__A__mo @ % .mu el . ° . .
M mﬂ L] L] L]
ITIE . . .
TERE . . . .
@u o ﬂ ° °
mm mJo <0 ° ° . °
= $ S 2
g' o 4 2
Ho N .
o 2 2 2 .
2 2 .
IR Y
< o ~O
M%ﬁﬁ °
XTI
TH A0 &% o
S oW o
=~ = S < ol
M.m Rl X 30 {50 w 3
& — - —
: IdE U5 .
N . . . . . . . .
o o < < Z 7 Z o | -
ﬂm_ _n.vAn__'N_ L] L] L] L] L] N L]
3 - 7 7 7 7
L] L] L] L] L]
of =
__”.__m%mw Mo Mol G TT | @ °
K
) o T ) )
= o3 = T |~ o o 3 L c
.zﬂ H zo|of | R0 | T | 70 w{x n Z0 | S T | %o Gl ®o | KM | ®o | |9 ||
= Sl R R w | K L - e i L e N I L - o ) O S N = L T
() mro T o |5 | I+ | or | I o =3 % o hi[S 2 L L T =L L el O (oD 1 I H o o | g | OF
1 Rllg | mla |~z ar | X a | 8 ar | AN IR ar | A0 | 3T gl |Dla|lT o
— ~ 7~ | T /U < | Ny < | N S A R = = < I S L I i [
| < ul <
—_ o o | sk | = o | o ol i S U = R P B I B BT =N
o of dg | A My | KoK K9 % Kgy o | K| o of | m | o Kolan | K Kq i | B K| a0 | H
| IR EA AN A AL AE AR E AN S R R RS AN RN A
ST o il vl o ol | X 5 ol | Ul e = | %
W Ww o ™ Kl = Mmz Kl = g K ) gl K 5 | K K Wo [ ~
ol - - )
mm of — T = 25 ] ol = Lr_m
ol —— ©T = = S=00 XT3 <3 o} o o3 o S
~ N B 02 I ey 037 RO o =y %r_l_m_w woo_{: S
= oo R = Ho 3t 2 Mo B 20 T T o B DOide My | or0os
o = of — il =1 ~ ~ ol =J ri &L i KO o M=o 5= KD Tl
_|__ 0 K KK ll
3] i — . _ W
<FBO ool RO Bl K{L{ ol T-H giFuaR R RDR AT
N

195/ STAR TOOL CO., LTD.



AEFES T (F)
STARTOOL CO., LTD.

Speed and Feed

Recommendations
HMMXAHE

1S INNOBIZ

T JIeYugsLoY



2NBH

Cutting Condition

Work Material Prehardened Steels / Hardened Steels Hardened Steels
TIARY aslEY/nHEY Ink2
Ha;g;ess ~45HRC 45~55HRC
R;j’g‘; ° Effecg;g o RPM (m'r::/e rgin) Ap L3 RPM (m'::frgin) A2 =

05 45,000 396 0.006 0.007 45,000 260 0.006 0.006

0.8 45,000 384 0.005 0.006 45,000 268 0.005 0.005

1.0 45,000 372 0.004 0.005 45,000 276 0.004 0.004

RO.1 1.25 43,500 324 0.004 0.005 43,500 246 0.004 0.004
1.5 42,000 276 0.003 0.004 42,000 216 0.003 0.004

2.0 43,500 324 0.004 0.005 43,500 246 0.004 0.004

25 43,500 324 0.004 0.005 43,500 246 0.004 0.004

3.0 42,700 300 0.003 0.004 42,700 231 0.003 0.004

0.5 43,400 480 0.009 0.009 36,300 362 0.058 0.008

0.8 43,900 504 0.009 0.009 36,900 381 0.069 0.009

1.0 45,000 552 0.010 0.010 38,000 420 0.090 0.010

RO.15 1.25 42,900 456 0.008 0.009 35,800 342 0.048 0.008
1.5 41,800 408 0.007 0.008 34,700 303 0.026 0.006

2.0 41,300 384 0.007 0.007 34,100 284 0.016 0.006

2.5 41,000 372 0.006 0.007 33,800 274 0.010 0.005

3.0 40,800 360 0.006 0.007 33,600 264 0.005 0.005

1.0 54,000 769 0.160 0.022 39,600 516 0.013 0.022

1.5 49,200 625 0.085 0.016 36,000 414 0.011 0.016

2.0 46,800 552 0.048 0.013 34,200 363 0.010 0.013

25 45,600 516 0.029 0.012 33,300 338 0.010 0.012

3.0 44,400 480 0.010 0.010 32,400 312 0.009 0.010

R0.2 3.5 37,200 426 0.009 0.010 29,400 300 0.008 0.010
4.0 33,600 399 0.009 0.010 27,900 294 0.007 0.010

45 31,800 386 0.008 0.010 27,100 291 0.006 0.010

5.0 30,000 372 0.008 0.010 26,400 288 0.006 0.010

6.0 30,900 379 0.008 0.010 26,700 290 0.006 0.010

8.0 30,400 375 0.008 0.010 26,500 289 0.006 0.010

1.0 45,600 960 0.020 0.033 33,600 636 0.014 0.032

1.5 40,200 756 0.014 0.021 32,400 540 0.011 0.021

20 37,500 654 0.011 0.014 31,800 492 0.009 0.016

25 36,100 603 0.010 0.011 31,500 468 0.008 0.013

RO.25 3.0 35,400 578 0.009 0.010 31,300 456 0.007 0.011
4.0 35,100 565 0.008 0.009 31,200 450 0.007 0.011

5.0 34,800 552 0.008 0.008 31,200 444 0.007 0.010

6.0 31,800 504 0.008 0.009 30,000 408 0.006 0.010

8.0 30,200 468 0.007 0.070 29,700 384 0.005 0.010

28,800 456 0.007 0.010 28,800 372 0.005 0.010

1.0 39,600 960 0.022 0.091 27,600 600 0.019 0.091

2.0 34,200 732 0.017 0.067 27,000 498 0.014 0.067

25 31,500 618 0.015 0.055 26,700 447 0.011 0.054

RO.3 3.0 30,100 561 0.013 0.049 26,500 422 0.009 0.048
3.5 29,400 533 0.013 0.046 26,400 409 0.009 0.045

4.0 29,100 518 0.012 0.045 26,400 402 0.008 0.044

45 28,900 511 0.012 0.044 26,400 399 0.008 0.043

2NBH

Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
I AfxH ZaEtEL/ndzg 3@z
Ha',g;ess ~45HRC 45~55HRC
R.g_??I; ° Eﬂecg.eﬁ’t‘? o RPM (m'r::‘/e rg in) Ap L3 RPM (m'r::/e rg in) o =
5.0 28,800 504 0.012 0.043 26,400 396 0.008 0.042
55 26,400 432 0.009 0.032 24,600 354 0.006 0.031
RO3 6.0 25,200 396 0.007 0.026 23,700 333 0.005 0.026
8.0 24,600 378 0.006 0.023 23,200 323 0.005 0.023
10.0 24,000 360 0.005 0.020 22,800 312 0.004 0.020
12.0 23,800 357 0.005 0.020 21,700 310 0.039 0.190
20 34,500 774 0.031 0.084 27,300 525 0.026 0.083
RO.35 4.0 28,900 577 0.020 0.056 24,000 411 0.014 0.056
6.0 27,000 516 0.017 0.047 22,600 377 0.013 0.047
8.0 25,300 465 0.015 0.041 21,300 368 0.011 0.041
20 34,800 816 0.045 0.100 27,600 552 0.038 0.100
3.0 31,800 726 0.037 0.084 24,600 486 0.029 0.084
4.0 30,300 681 0.032 0.076 23,100 453 0.025 0.076
ROA 5.0 29,500 659 0.030 0.072 22,300 437 0.022 0.072
6.0 28,800 636 0.028 0.068 21,600 420 0.020 0.068
8.0 26,100 552 0.024 0.059 19,400 414 0.018 0.059
10.0 23,400 468 0.020 0.050 17,300 408 0.015 0.050
12.0 23,800 357 0.022 0.020 21,700 310 0.039 0.190
2.0 34,200 858 0.049 0.160 24,600 546 0.039 0.160
4.0 31,900 791 0.042 0.148 22,300 497 0.032 0.148
R0.45 6.0 26,800 693 0.032 0.103 19,900 459 0.024 0.103
8.0 23,300 614 0.026 0.078 18,000 446 0.019 0.078
10.0 19,800 534 0.020 0.053 16,100 432 0.015 0.053
2.0 33,600 900 0.052 0.220 21,600 540 0.040 0.220
3.0 33,600 900 0.052 0.220 21,600 540 0.040 0.220
4.0 28,850 900 0.052 0.220 21,600 540 0.040 0.220
5.0 33,600 900 0.052 0.220 21,600 540 0.040 0.220
6.0 24,900 750 0.036 0.138 18,300 498 0.027 0.138
RO5 8.0 20,600 675 0.028 0.097 16,600 ar7 0.021 0.097
10.0 16,300 600 0.020 0.056 15,000 456 0.014 0.056
12.0 15,000 540 0.018 0.056 13,600 420 0.067 0.056
14.0 14,300 510 0.017 0.056 13,000 402 0.094 0.056
16.0 13,600 480 0.016 0.056 12,300 384 0.120 0.056
18.0 14,000 495 0.017 0.056 12,600 393 0.107 0.056
20.0 13,800 488 0.016 0.056 12,500 389 0.113 0.056
4.0 25,800 933 0.076 0.205 16,400 558 0.061 0.205
6.0 20,700 812 0.063 0.159 14,400 513 0.049 0.159
8.0 18,100 751 0.057 0.136 13,300 491 0.044 0.136
R0.6 10.0 15,500 690 0.050 0.113 12,300 468 0.038 0.113
12.0 13,600 579 0.032 0.083 11,600 435 0.052 0.083
16.0 12,000 488 0.018 0.061 10,900 406 0.068 0.061
11,900 482 0.016 0.057 11,000 406 0.063 0.057
RO.75 3.0 21,600 1,152 0.120 0.210 12,900 672 0.100 0.210
4.0 18,100 966 0.100 0.190 11,300 576 0.081 0.190
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2NBH

Cutting Condition

Work Material Prehardened Steels / Hardened Steels Hardened Steels
TIARY aslEY/nHEY Ink2
Ha;g;ess ~45HRC 45~55HRC
R;j’g‘; ° Effecg;g o RPM (m'r::/e rgin) Ap L3 RPM (m'::frgin) A2 =
6.0 16,400 873 0.090 0.180 10,500 528 0.072 0.180
8.0 15,600 827 0.085 0.175 10,100 504 0.067 0.175
10.0 14,700 780 0.080 0.170 9,700 480 0.062 0.170
12.0 12,300 618 0.046 0.110 9,600 450 0.036 0.110
RO.75 14.0 11,000 537 0.029 0.080 9,500 435 0.023 0.080
16.0 10,400 497 0.021 0.065 9,500 428 0.017 0.065
20.0 10,100 476 0.016 0.058 9,400 424 0.013 0.058
25.0 9,900 466 0.014 0.054 9,400 422 0.012 0.054
30.0 9,800 456 0.012 0.050 9,400 420 0.010 0.050
6.0 18,700 1,070 0.120 0.220 12,500 764 0.095 0.220
8.0 18,300 1,036 0.115 0.210 12,300 745 0.090 0.210
RO 10.0 17,800 1,002 0.110 0.200 12,100 726 0.086 0.200
12.0 15,300 765 0.073 0.140 11,600 618 0.059 0.140
16.0 13,500 587 0.045 0.095 11,200 537 0.039 0.095
20.0 13,000 538 0.038 0.084 11,100 512 0.034 0.084
4.0 21,000 1,392 0.180 0.350 14,600 1,080 0.140 0.350
5.0 21,000 1,308 0.160 0.290 14,600 1,026 0.125 0.290
6.0 21,000 1,266 0.150 0.260 14,600 999 0.118 0.260
8.0 21,000 1,245 0.145 0.245 14,600 986 0.114 0.245
10.0 21,000 1,224 0.140 0.230 14,600 972 0.110 0.230
12.0 18,400 912 0.100 0.170 13,600 786 0.083 0.170
14.0 17,200 756 0.080 0.140 13,200 693 0.069 0.140
R1.0 16.0 16,500 678 0.070 0.125 12,900 647 0.062 0.125
18.0 16,200 639 0.065 0.118 12,800 623 0.058 0.118
20.0 15,900 600 0.060 0.110 12,700 600 0.055 0.110
22.0 13,000 540 0.040 0.080 11,400 540 0.103 0.080
25.0 11,600 510 0.030 0.065 10,800 510 0.126 0.065
30.0 10,200 480 0.020 0.050 10,200 480 0.150 0.050
35.0 10,900 495 0.025 0.058 10,500 495 0.138 0.058
40.0 10,500 488 0.023 0.054 10,300 488 0.144 0.054
8.0 17,700 1,535 0.173 0.293 12,200 1,153 0.137 0.283
10.0 17,700 1,524 0.170 0.285 12,200 1,146 0.135 0.275
R1.25 12.0 15,900 1,281 0.136 0.250 11,400 1,005 0.111 0.243
16.0 14,600 1,099 0.111 0.224 10,800 899 0.093 0.218
20.0 14,100 1,038 0.103 0.215 10,600 864 0.088 0.210
11,200 828 0.076 0.150 9,600 741 0.113 0.148
6.0 14,400 1,824 0.200 0.340 9,800 1,320 0.160 0.320
8.0 14,400 1,824 0.200 0.340 9,800 1,320 0.160 0.320
10.0 14,400 1,824 0.200 0.340 9,800 1,320 0.160 0.320
RIS 12.0 13,300 1,650 0.173 0.330 9,100 1,224 0.140 0.315
14.0 12,800 1,563 0.159 0.325 8,800 1,176 0.130 0.313
16.0 12,600 1,520 0.152 0.323 8,600 1,152 0.125 0.311
18.0 12,400 1,498 0.148 0.321 8,600 1,140 0.123 0.311
20.0 12,300 1,476 0.145 0.320 8,500 1,128 0.120 0.310

2NBH

Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
I AfxH ZaEtEL/ndzg 3@z
Ha',g;ess ~45HRC 45~55HRC
R.g_??I; ° Eﬂecg.eﬁ’t‘? o RPM (m'r::‘/e rg in) Ap L3 RPM (m'r::/e rg in) o =

250 10,800 1,146 0.123 0.235 8,500 972 0.100 0.230

30.0 9,300 816 0.100 0.150 8,500 816 0.080 0.150

R1.5 35.0 10,100 981 0.111 0.193 8,500 894 0.090 0.190
40.0 9,700 899 0.106 0.171 8,500 855 0.085 0.170

50.0 9,900 940 0.108 0.182 8,500 875 0.088 0.180

15.0 12,300 1,554 0.170 0.351 8,500 1,178 0.138 0.335

20.0 11,400 1,614 0.218 0.435 7,800 1,230 0.170 0.405

R1.75 25.0 10,200 1,356 0.184 0.335 7,700 1,083 0.143 0.315
30.0 9,100 1,098 0.150 0.235 7,500 936 0.115 0.225

40.0 8,400 977 0.119 0.246 7,500 956 0.093 0.235

10.0 13,300 1,689 0.185 0.346 9,100 1,249 0.149 0.328

12.0 12,800 1,602 0.171 0.341 8,800 1,201 0.139 0.325

16.0 12,100 1,589 0.188 0.380 8,300 1,203 0.150 0.359

20.0 10,400 1,752 0.290 0.550 7,200 1,332 0.220 0.500

R2.0 25.0 9,600 1,566 0.245 0.435 6,900 1,194 0.185 0.400
30.0 8,800 1,380 0.200 0.320 6,600 1,056 0.150 0.300

35.0 8,000 1,218 0.166 0.320 6,600 1,056 0.125 0.300

40.0 7,200 1,056 0.132 0.320 6,600 1,056 0.100 0.300

50.0 6,880 980 0.112 0.320 6,000 1,040 0.080 0.200

15.0 8,100 1,764 0.420 0.800 5,700 1,320 0.300 0.800

R3.0 20.0 7,600 1,722 0.360 0.725 5,400 1,248 0.260 0.725
30.0 7,200 1,680 0.300 0.650 5,000 1,176 0.220 0.650

RA0 20.0 7,200 1,176 0.350 0.750 4,900 912 0.180 0.600
30.0 6,900 1,128 0.300 0.750 4,800 864 0.160 0.600

250 5,800 1,128 0.370 0.900 4,800 852 0.200 0.670

RS0 35.0 5,400 1,080 0.350 0.850 4,500 816 0.150 0.600
R6.0 30.0 4,800 984 0.420 0.900 4,300 828 0.250 0.600
4,500 9,600 0.400 0.850 4,000 780 0.200 0.600

Depth of Cut ;_LA/
U e —
L)
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Cutting Condition

Work Material Hardened Steels Super Hardened Steels
AR Az Z2nZACY
Hagniess 55~60HRC 60~65HRC 65~68HRC

R;_?gs RPM (r:rﬁ;n‘?n) Ap Ae RPM (r:r:”/em?n) Ap Ae RPM (r:s/‘fn‘?n) Ap Ae
RO.1 60,000 | 180 | 0002 | 0003 | 60,000 = 120 | 0002 | 0003 | 45000 60 0002 | 0003
R0.15 45000 | 310 | 0004 | 0007 | 43500 | 180 | 0003 | 0005 | 32500 90 0.003 | 0.005
R0.2 37,500 | 420 | 0007 | 0012 | 35000 240 | 0005 | 0008 | 26250 120 | 0.005  0.008
R0.25 33,000 | 530 | 0010 | 0.020 | 30,000 | 300 | 0007 | 0010 | 22500 | 150 | 0.007 | 0.010
R0.3 30,000 | 1,200 | 0020 | 0.100 | 26,500 | 800 | 0010 | 0075 | 20,000 | 400 | 0.010 | 0075
R0.35 28,500 | 1,400 | 0030 | 0.135 | 25000 = 900 | 0015 | 0098 | 18750 @ 450 | 0.015 0098
RO.4 27,000 | 1,600 | 0040 | 0.170 | 23500 | 1,000 | 0020 | 0120 | 17,500 | 500 | 0.020 | 0.120
R0.5 24,000 | 2,000 | 0100 | 0300 | 21,000 | 1,750 | 0.050 | 0.200 | 16,000 | 875 | 0050 | 0.200
R0.6 21,000 | 2000 | 0400 | 0.300 | 18000 | 1,750 | 0.050 | 0.200 | 14,500 | 875 | 0.050 | 0.200
R0.75 17,000 | 2,000 | 0.120 | 0400 | 15000 1,750 & 0060 | 0290 | 11,250 | 875 | 0060 | 0.290
R1.0 14000 @ 2,100 @ 0.150 & 0500 | 12250 | 1,800 = 0080 | 0350 | 9,200 | 900 | 0080 | 0.350
R1.25 12,250 | 2,150 | 0.170 | 0600 | 10,700 | 1,850 | 0.100 | 0.450 | 8050 | 925 | 0.100 | 0.450
R1.5 10,500 | 2,200 = 0200 & 0700 | 9,200 | 1,900 0120 | 0550 | 6,900 | 950 | 0120 | 0.550
R1.75 9750 | 2250 | 0225 | 0825 | 8550 | 1,950 @ 0135 | 0650 | 6400 | 975 | 0.135 | 0.650
R2.0 9,000 = 2300 | 0250 | 0950 | 7,900 | 2,000 & 0.150 | 0750 | 5900 | 1,000 | 0.150 | 0.750
R2.5 7,800 | 2500 | 0250 | 1.050 | 6800 | 2,100 | 0.150 | 0850 | 5100 | 1,050 | 0.150 | 0.850
R3.0 6,500 = 2500 | 0300 | 1.300 | 5700 | 2,200 0200 | 1000 | 4300 | 1,100 | 0.200 | 1.000
R3.5 5850 | 2350 | 0350 | 1500 | 5100 | 2050 | 0225 | 1175 | 3850 | 1,025 | 0.225 | 1.175
R4.0 5200 | 2200 | 0400 | 1.700 | 4500 | 1,900 | 0250 | 1.350 | 3,400 | 950 | 0.250 | 1.350
R4.5 4750 | 2100 | 0450 | 1.900 | 4125 | 1,825 | 0275 | 1525 | 3,100 | 913 | 0275 | 1525
R5.0 4300 | 2000 | 0500 | 2100 | 3,750 | 1,750 | 0300 | 1700 | 2,800 | 875 | 0.300 | 1.700
R6.0 3600 | 1,750 | 0600 | 2600 | 3,50 | 1,500 & 0350 | 2000 | 2350 | 750 | 0.350 | 2.000

Depth of Cut

Hely

| Ap |

:L/k/

2o

2BTH

Cutting Condition 7
Work Material Pre—Hardened Steels Hardened Steels Super Hardened Steels
AR MNE=Z u3=Z ESn bty
Har,j”EeSS 35~45HRC 45~55HRC 55~65HRC
R.g_?;‘: ° ’\‘ec-_r‘kHHA;.’glle E“ecg;&‘jngth RPM (m'r::/e rgin) Ap RPM (m'r:r(?/e rrc:in) Ap RPM (m'r::/ergin) HE
4 28,000 1,260 0.017 26,000 1,040 0.014 26,000 910 0.012
04 6 18,200 728 0.013 16,900 608 0.010 16,900 547 0.010
R0.25 6 18,200 728 0.014 16,900 608 0.011 16,900 547 0.011
0.9 8 18,200 446 0.006 16,900 414 0.005 16,900 355 0.005
15,680 384 0.003 14,560 357 0.003 14,560 306 0.002
2 28,000 1,512 0.035 26,000 1,248 0.029 26,000 1,092 0.026
4 28,000 1,512 0.022 26,000 1,248 0.018 26,000 1,092 0.017
6 22,400 968 0.012 20,800 799 0.009 20,800 699 0.009
0.4 8 18,200 698 0.010 16,900 583 0.008 16,900 524 0.007
10 18,200 535 0.008 16,900 497 0.007 16,900 426 0.006
12 18,200 535 0.005 16,900 497 0.004 16,900 426 0.004
15 15,680 461 0.003 14,560 367 0.003 14,560 311 0.002
4 28,000 1,512 0.024 26,000 1,248 0.020 26,000 1,092 0.018
6 22,400 968 0.013 20,800 799 0.010 20,800 699 0.010
8 18,200 612 0.012 16,900 568 0.009 16,900 487 0.009
RO3 09 10 18,200 535 0.010 16,900 497 0.008 16,900 426 0.007
12 18,200 535 0.006 16,900 497 0.005 16,900 426 0.005
15 15,680 461 0.004 14,560 367 0.003 14,560 311 0.003
4 28,000 1,512 0.027 26,000 1,248 0.022 26,000 1,092 0.020
5 25,090 1,254 0.019 22,580 1,015 0.015 20,320 822 0.014
14 6 22,400 968 0.014 20,800 799 0.011 20,800 699 0.011
8 18,200 612 0.013 16,900 568 0.010 16,900 487 0.010
10 18,200 535 0.010 16,900 497 0.008 16,900 426 0.008
20 13,460 406 0.003 12,110 328 0.003 12,110 295 0.002
6 22,400 968 0.015 20,800 799 0.012 20,800 699 0.011
2.9 8 18,200 612 0.014 16,900 568 0.011 16,900 487 0.011
18,200 535 0.007 16,900 497 0.006 16,900 426 0.005
4 22,400 1,613 0.040 20,800 1,331 0.032 20,800 1,165 0.030
6 22,400 1,613 0.029 20,800 1,331 0.023 20,800 1,165 0.022
04 8 17,920 1,032 0.015 16,640 852 0.012 16,640 745 0.011
RO.4 12 14,560 699 0.012 13,520 606 0.009 13,520 519 0.009
8 17,920 1,032 0.017 16,640 852 0.014 16,640 745 0.012
0.9 12 14,560 699 0.013 13,520 606 0.010 13,520 519 0.010
14,560 612 0.012 13,520 530 0.009 13,520 454 0.009
6 17,920 1,613 0.035 16,640 1,331 0.029 16,640 1,165 0.026
8 17,920 1,613 0.035 16,640 1,331 0.029 16,640 1,165 0.026
10 14,560 1,310 0.020 13,520 1,082 0.017 13,520 946 0.015
15 11,650 874 0.017 10,820 757 0.014 10,820 649 0.013
RO.5 0.4 20 11,650 874 0.012 10,820 757 0.009 10,820 649 0.009
25 10,190 764 0.011 9,460 662 0.009 9,460 568 0.008
30 8,740 568 0.010 8,110 487 0.008 8,110 406 0.007
50 6,650 432 0.004 6,180 371 0.003 6,180 309 0.003
70 5,950 387 0.001 5,530 332 0.001 5,530 276 0.001
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2BTH

Cutting Condition

Work Material

Pre—Hardened Steels

Hardened Steels

Super Hardened Steels

mAR HAzz 7=z ESFALET
Hag”iess 35~45HRC 45~55HRC 55~65HRC
R;_?;*:S Neg(ﬂﬁigle Eﬂecgggngm RPM (m'r:r?/ergin) Ap RPM (m'r:r?/er:in) Ap RPM (m'r:r?/er:in) ~E
6 17920 | 1613 | 0040 | 16,640 | 1,331 0033 | 16,640 @ 1,165 | 0.030
10 14560 = 1,310 | 0022 | 13520 | 1082 | 0018 | 13520 946 0.017
15 11,650 874 0018 | 10,820 757 0015 | 10,820 649 0.013
16 11,650 874 0018 | 10,820 757 0015 | 10,820 649 0,013
20 11,650 874 0013 | 10,820 757 0010 | 10,820 649 0.010
25 10,190 764 0.011 9,460 662 0.009 | 9,460 568 0.008
09 30 8,740 568 0.011 8,110 487 0009 | 8110 406 0.008
35 7,280 473 0.006 | 6,760 406 0005 | 6,760 338 0.005
40 7,000 455 0006 | 6,500 390 0005 | 6500 325 0.004
50 6,650 432 0004 | 6,180 371 0004 | 6,180 309 0.003
60 6,300 410 0.003 | 5850 351 0003 | 5850 293 0.002
RO.5 70 5,950 387 0002 | 5530 332 0002 | 5530 276 0.001
6 17,920 | 1613 | 0044 | 16640 | 1,331 0035 | 16640 | 1,165 | 0033
12 14560 = 1,310 | 0026 | 13520 | 1082 | 0021 | 13520 946 0.019
16 11,650 874 0021 | 10,820 757 0017 | 10,820 649 0.016
14 20 11,650 874 0014 | 10,820 757 0011 | 10,820 649 0.011
22 11,650 874 0014 | 10,820 757 0011 | 10,820 649 0.011
25 10,190 764 0013 | 9,460 662 0.011 9,460 568 0.010
50 6,650 432 0.005 | 6,180 371 0004 | 6,180 309 0.004
10 14560 = 1,310 | 0028 | 13520 | 1082 | 0022 | 13520 946 0.021
29 15 11,650 874 0.023 | 10,820 757 0019 | 10,820 649 0.017
20 11,650 874 0015 | 10,820 757 0012 | 10,820 649 0.012
8,740 568 0013 | 8110 487 0010 | 8110 406 0.010
8 11,870 = 1,603 | 0045 | 11,020 1,323 | 0036 | 11,020 @ 1,158 | 0034
0d 10 11,870 | 1,603 | 0045 | 11,020 = 1323 | 0036 | 11,020 | 1,158 | 0.034
12 11,870 | 1,603 | 0045 | 11,020 = 1323 | 0036 | 11,020 | 1,158 | 0034
30 7,720 810 0015 | 7,170 752 0012 | 7170 645 0.012
10 11,870 = 1,603 | 0051 | 11,020 1,323 | 0042 | 11,020 | 1,158 | 0038
15 9500 | 1,282 | 0029 | 8820 | 1058 | 0023 | 8820 926 0.022
09 20 7,720 810 0026 | 7,170 752 0.021 7,170 645 0.019
RO.75 30 7,720 810 0018 | 7,170 752 0015 | 7,170 645 0.013
10 11,870 | 1,603 | 0058 | 11,020 | 1,323 | 0047 | 11,020 | 1,158 | 0043
20 7,720 810 0029 | 7,170 752 0023 | 7170 645 0.022
14 30 7,720 810 0019 | 7,170 752 0016 | 7,170 645 0.014
40 6,630 728 0010 | 5970 589 0.008 | 5970 530 0.007
50 6,630 662 0007 | 5970 536 0006 | 5970 482 0.005
29 20 7,720 810 0,031 7,170 752 0025 | 7170 645 0.023
8 10,640 | 1915 | 0096 | 9880 | 1,581 0078 | 9880 | 1,383 0072
12 10,640 | 1915 | 0058 | 9880 | 1,581 0047 | 95880 | 1,383 | 0043
16 10640 | 1915 | 0058 | 9880 | 1,581 0047 | 9880 | 1383 | 0043
R1.0 0.4 20 8510 | 1532 | 0038 | 7,900 | 1,265 | 0.031 7900 | 1,07 | 0.029
25 6,916 968 0032 | 6420 899 0026 | 6420 771 0.024
30 6,916 968 0026 | 6,420 899 0.021 6,420 771 0.019
40 6,916 968 0019 | 6420 899 0016 | 6420 771 0.014

2BTH

Cutting Condition

Work Material Pre—Hardened Steels Hardened Steels Super Hardened Steels
AR MNE=Z u3=Z ESn bty
Har,j”EeSS 35~45HRC 45~55HRC 55~65HRC
R.g_?g ° ’\‘ec-_r‘kﬂHA;.’gle E“ecg;&‘jngth RPM (m'r:r?/e rgin) Ap RPM (m'r::‘/e rgin) Ap RPM (m'r::/ergin) HE
0.4 80 4,305 560 0.003 4,000 480 0.002 4,000 400 0.002
12 10,640 1,915 0.064 9,880 1,581 0.052 9,880 1,383 0.048
16 10,640 14911 0.064 9,880 1,581 0.052 9,880 1,383 0.048
20 8,512 1,632 0.045 7,900 1,265 0.036 7,900 1,107 0.034
25 6,916 968 0.045 6,420 899 0.036 6,420 771 0.034
30 6,916 968 0.029 6,420 899 0.023 6,420 77 0.022
09 35 6,916 968 0.029 6,420 899 0.023 6,420 771 0.022
40 6,916 968 0.022 6,420 899 0.018 6,420 il 0.017
50 5,958 775 0.011 5,530 664 0.009 5,530 553 0.008
60 5,065 658 0.006 4,700 564 0.005 4,700 470 0.004
R1.0 70 4,305 560 0.003 4,000 480 0.003 4,000 400 0.002
10 10,640 1,915 0.070 9,880 1,581 0.057 9,880 1,383 0.053
16 10,640 1,915 0.070 9,880 1,581 0.057 9,880 1,383 0.053
20 8,512 1,532 0.048 7,900 1,265 0.039 7,900 1,107 0.036
1.4 22 8,512 1,532 0.048 7,900 1,265 0.039 7,900 1,107 0.036
25 6,916 968 0.040 6,420 899 0.032 6,420 771 0.030
30 6,916 968 0.032 6,420 899 0.026 6,420 771 0.024
40 6,916 968 0.024 6,420 899 0.019 6,420 il 0.018
12 10,640 1,915 0.077 9,880 1,581 0.062 9,880 1,383 0.058
2.9 15 10,640 1,915 0.077 9,880 1,581 0.062 9,880 1,383 0.058
8,512 1,532 0.051 7,900 1,265 0.042 7,900 1,107 0.038
8 8,904 2,404 0.205 8,270 1,984 0.166 8,270 1,736 0.154
16 8,904 2,404 0.141 8,270 1,984 0.114 8,270 1,736 0.106
20 8,904 2,137 0.096 8,270 1,736 0.078 8,270 1,488 0.072
0.4 30 7,123 1,496 0.051 6,610 1,389 0.042 6,610 1,191 0.038
40 5,788 1,215 0.038 5,370 1,129 0.031 5,370 967 0.029
50 5,788 1,215 0.028 5,370 1,129 0.022 5,370 967 0.021
80 4,363 896 0.010 4,050 748 0.008 4,050 673 0.008
15 8,904 2,404 0.160 8,270 1,984 0.130 8,270 1,736 0.120
20 8,904 2,137 0.109 8,270 1,736 0.088 8,270 1,488 0.082
R1.5 30 7,123 1,496 0.058 6,640 1,389 0.047 6,610 1,191 0.043
35 7,123 1,496 0.051 6,640 1,389 0.042 6,610 1,191 0.038
0.9 40 5,788 1,215 0.045 5,370 1,129 0.036 5,370 967 0.034
50 5,788 1,215 0.032 5,370 1,129 0.026 5,370 967 0.024
60 4,986 1,047 0.019 4,630 972 0.016 4,630 833 0.014
70 4,363 916 0.013 4,050 851 0.010 4,050 729 0.010
90 4,363 896 0.008 4,050 748 0.007 4,050 673 0.006
30 7,123 1,496 0.064 6,610 1,389 0.052 6,610 1,191 0.048
1.4 40 5,788 1,215 0.048 5,370 1,129 0.039 5,370 967 0.036
5,788 1,215 0.034 5,370 1,129 0.028 5,370 967 0.025
0.4 60 5,800 1,120 0.038 5,000 920 0.031 5,000 870 0.029
R2 20 9,000 2,050 0.205 7,800 1,680 0.166 7,800 1,590 0.154
0.9 30 9,000 1,850 0.147 7,800 1,520 0.120 7,800 1,430 0.110
35 9,000 1,850 0.128 7,800 1,520 0.104 7,800 1,430 0.096
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2BTH

Cutting Condition

2CL

Cutting Condition

H

Work Material

Pre—Hardened Steels

Hardened Steels

Super Hardened Steels

Work Material

Hardened Steels

Super Hardened Steels

AR HB=Y 3=y ESnk: L=t
Har,‘j”Eess 35~45HRC 45~55HRC 55~65HRC
[=]
Radius | Neck Angle | Effectivelength Feed Feed Feed
ez ] 2 o8% RPM (mm/min) Ap RPM (mm/min) Ap A (mm/min) ~E
40 7,200 1,400 0.090 6,200 1,140 0.073 6,200 1,080 0.067
0.9 50 5,800 1,120 0.070 5,000 920 0.057 5,000 870 0.053
R2 60 5,800 1,120 0.045 5,000 920 0.036 5,000 870 0.034
14 45 5,800 1,120 0.077 5,000 920 0.062 5,000 870 0.058
’ 80 4,350 869 0.038 3,920 704 0.031 3,920 633 0.029
29 25 9,000 1,850 0.160 7,800 1,520 0.130 7,800 1,430 0.120
Depth of Cut N
Ty il
2o

| ARRY Pz ]=Pi; ESnb:l=el
Ha',g";ss 55~60HRC 60~65HRC 65~68HRC
D'?_:é‘er R;_?,'é’s RPM (r:g;n‘?n) Ap Ae | RPM (mFm‘?n) Ap Ae | RPM (r:rﬁ/?n‘?n) Ap Ae

0.8 - | 25000 | 100 | 004 015 | 19000 | 65 002 | 012 | 16000 | 40 | 002 | 0.12
10 - 20500 | 248 | 010 | 030 | 16000 @ 152 | 005 | 020 | 12500 100 | 005 | 0.20
12 - 18500 | 257 | 011 | 033 | 14500 160 | 006 | 025 | 11,500 109 | 006 | 0.25
15 - 16500 | 265 | 012 | 035 | 13000 168 | 007 | 030 | 10500 118 | 007 | 0.30
20 - 14500 | 296 | 015 | 040 | 11,000 184 | 010 | 035 | 9500 @ 132 | 010 | 0.30
01 | 9500 300 | 020 | 050 | 7,500 | 188 | 015 | 055 | 6400 | 134 | 012 | 045
3.0 05 | 9500 300 | 022 | 050 | 7,500 @ 188 | 015 = 055 | 6400 @ 134 | 012 | 045
10 | 9500 | 300 | 025 | 070 | 7,500 | 188 | 020 | 065 | 6400 @ 134 | 016 | 055
01 | 7200 308 | 025 | 095 5600 | 192 | 015 = 075 | 4750 | 136 | 015 | 065
4.0 05 | 7200 | 308 | 025 | 095 | 5600 192 | 015 | 075 | 4750 @ 136 | 015 | 065
10 | 7200 @ 308 | 030 120 | 5600 192 | 020 | 100 | 4750 136 | 020 | 090
01 | 6400 328 | 020 | 090 | 5100 | 208 | 015 | 070 | 4450 | 152 | 015 | 085
5.0 05 | 6400 328 | 020 & 090 | 5100 | 208 | 015 070 | 4450 152 | 015 | 085
10 | 6400 | 328 | 025 | 110 | 5100 | 208 | 020 | 090 | 4450 @ 152 | 020 | 1.00
05 | 5300 320 | 030 | 130 | 4200 | 204 | 020 080 | 3700 @ 148 | 020 | 080
60 10 | 5300 | 320 | 030 130 | 4200 204 @ 020 | 080 | 3700 148 | 020 | 080
15 | 5300 @ 320 | 030 140 | 4200 204 | 025 | 120 | 3700 148 | 025 | 1.20
25 | 5300 320 | 030 | 140 | 4200 | 204 | 025 | 120 | 3700 | 148 | 025 | 1.20
05 | 4000 292 | 030 | 170 | 3200 @ 188 | 025 = 135 | 2800 136 | 025 & 135
10 | 4000 | 292 | 030 | 170 | 3200 | 188 | 025 | 135 | 280 | 136 | 025 | 1.35
80 15 | 4000 | 292 | 030 170 | 3200 @ 188 | 025 | 135 | 280 136 | 025 | 135
20 | 4000 292 | 040 | 200 | 3200 @ 188 | 025 | 150 | 2800 136 | 030 | 140
25 | 4000 292 | 040 | 200 | 3200 | 188 | 025 150 | 2,800 | 136 | 030 | 1.40
30 | 4000 @ 292 | 040 | 200 | 3200 | 188 | 025 | 150 | 2,800 | 136 | 030 | 1.40
05 | 3200 272 | 050 | 210 | 2550 | 176 | 030 = 170 | 2200 @ 128 | 030 | 150
10 | 3200 | 272 | 050 | 210 | 2550 | 176 | 030 | 170 | 2200 @ 128 | 030 | 150
100 | 15 | 3200 @ 272 | 060 | 240 | 2550 @ 176 | 030 | 180 | 2200 @ 128 | 030 | 1.60
20 | 3200 272 | 060 | 240 | 2550 | 176 | 030 | 180 | 2200 | 128 | 030 | 1.60
25 | 3200 272 | 060 | 240 | 2550 | 176 | 030 = 180 | 2200 @ 128 | 030 | 1.60
05 | 2650 272 | 080 | 250 | 2100 | 176 | 040 | 200 | 1860 | 128 | 035 | 180
10 | 2650 | 272 | 080 250 | 2100 | 176 | 040 | 200 | 1,860 @ 128 | 035 | 1.80
120 | 15 | 265 | 272 | 080 | 250 | 2100 @ 176 | 040 | 200 | 1,860 | 128 | 035 | 1.80
20 | 265 272 | 100 = 260 2100 176 = 050 210 | 1,860 @ 128 | 040 | 2.0
25 | 2650 272 | 100 | 260 | 2100 | 176 | 050 | 210 | 1,860 | 128 | 040 | 200

Depth of Cut © AP :AxialDepth &

Hy

* Ae : Radial Depth

Ae
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2NCH

Cutting Condition

2NCH

Cutting Condition
Side Milling
Work Material Hardened Steels Super Hardened Steels
T ALY IAZZ Ednk: (=13
Hag“Eess 55~60HRC 60~65HRC 65~68HRC
Dla;l;ter RPM (nfm’?n) Ap Ae RPM (anf/fn‘i’n) Ap Ae RPM (n::n?ﬁn?n) Ap Ae
0.4 33,000 105 0.40 | 0012 | 25000 60 020 | 0008 | 25000 60 0.20 | 0.008
05 33,000 | 110 050 | 0015 | 25,000 65 0.25 0.01 | 20,000 = 40 0.25 | 0.001
0.8 30,000 | 125 0.80 | 0024 | 25000 85 0.40 | 0016 | 20,000 50 0.40 | 0.016
1.0 25,000 | 145 1.0 0.03 | 19,000 90 0.50 0.02 | 16,000 55 0.50 0.02
1.5 19,750 | 177 1.5 0.045 | 15,000 | 109 0.75 0.03 | 12,750 74 0.75 0.03
2.0 14,500 | 208 2.0 0.06 | 11,000 @ 128 1,00 0.04 | 9,500 92 1.00 0.04
3.0 9,500 208 3.0 0.09 | 7,500 128 1,50 0.06 | 6,400 92 1.50 0.06
4.0 7,200 216 4.0 0.12 | 5,600 136 2.00 0.08 | 4,750 94 2.00 0.08
6.0 5,300 224 6.0 0.18 | 4,200 144 3.0 0.12 | 3,700 104 3.0 0.12
8.0 4,000 204 8.0 0.24 | 3,200 132 4.0 0.16 | 2,800 96 40 0.16
10.0 3,200 192 10.0 0.30 | 2,550 124 5.0 0.20 | 2,200 90 5.0 0.20
12,0 2,650 192 12.0 036 | 2,100 124 6.0 0.24 | 1,860 90 6.0 0.24
Depth of Cut o
mojat « AP : Axial Depth £

* Ae : Radial Depth

Slotting
Work Material Hardened Steels Super Hardened Steels
| AfxH ng@=Z ESnb2 L=l
Hag“;ss 55~6O0HRC 60~B5HRC 65~68HRC
YeE | wa | PPM g | Ao e | R ER L ap | se | ReM | a0 | ke
0.2 - 33,000 100 0.005 | 0.005 | 25,000 55 0.003 | 0.005 | 25,000 50 0.003 | 0.005
0.3 - 33,000 100 0.005 | 0.005 | 25,000 55 0.003 | 0.005 | 25,000 50 0.003 | 0.005
0.4 - 33,000 105 0.01 0.01 25,000 60 0.005 0.008 | 25,000 60 0.005 0.008
0.5 - 33,000 110 0.015 0.02 25,000 65 0.007 0.01 20,000 40 0.007 0.010
0.6 - 33,000 110 0.015 0.02 25,000 65 0.007 0.01 20,000 40 0.007 0.010
0.7 - 30,000 125 0.02 0.10 | 25,000 85 0.01 0.075 | 20,000 50 0.01 0.075
0.8 - 30,000 125 0.02 0.10 | 25,000 85 0.01 0.075 | 20,000 50 0.01 0.075
1.0 - 25,000 145 0.04 0.15 19,000 90 0.02 0.12 16,000 55 0.02 0.12
1.2 - 22,750 159 0.07 0.23 17,500 99 0.04 0.16 14,250 63 0.04 0.16
1.5 - 20,500 172 0.10 0.30 16,000 108 0.05 0.2 12,500 70 0.05 0.20
20 - 14,500 208 0.15 0.50 11,000 128 0.10 0.25 9,500 92 0.10 0.30
25 - 9,500 208 0.20 0.50 7,500 128 0.12 0.350 | 6,400 92 0.12 0.40
3.0 - 9,500 208 0.20 0.50 7,500 128 0.12 0.35 6,400 92 0.12 0.40
4.0 - 7,200 216 0.25 0.30 5,600 136 0.15 0.20 4,750 94 0.15 0.30
5.0 0.5 6,400 228 0.25 0.50 5,100 144 0.15 0.50 4,450 105 0.15 0.40
1.0 6,400 228 0.40 1.05 5,100 144 0.35 0.80 4,450 105 0.30 0.70
0.5 5,300 224 0.20 0.70 4,200 144 0.20 0.60 3,700 104 0.20 0.50
6.0 1.0 5,300 224 0.30 1.00 4,200 144 0.30 0.80 3,700 104 0.20 0.65
1.5 5,300 224 0.50 1.30 4,200 144 0.40 1.00 3,700 104 0.30 0.80
0.5 4,000 204 0.30 0.70 3,200 132 0.20 0.60 2,800 96 0.20 0.50
8.0 1.0 4,000 204 0.40 1.00 3,200 132 0.25 0.90 2,800 96 0.25 0.70
1.5 4,000 204 0.40 1.30 3,200 132 0.25 1.20 2,800 96 0.25 0.80
0.5 3,200 192 0.40 0.80 2,550 124 0.20 0.60 2,200 90 0.20 0.50
100 1 3,200 192 0.50 1.00 2,550 124 0.30 0.80 2,200 90 0.30 0.80
120 0.5 2,650 192 0.50 1.00 2,100 124 0.35 0.80 1,860 90 0.20 0.60
2,650 192 0.60 1.30 2,100 124 0.35 1.20 1,860 90 0.30 1.00
Depth of Cut AP :Axial Depth &

Holy

* Ae : Radial Depth

Ae

209 / STAR TOOL CO., LTD.



4NCH

Cutting Condition

Work Material

Hardened Steels

Super Hardened Steels

AR Az 20HEZ
Ha',c‘;";ss 55~60HRC 60~65HRC 65~68HRC
D'?_:ger R;_f,'é‘s RPM (r:rﬁ;n‘?n) Ap Ae | RPM (r:r:’/em‘?n) Ap Ae | RPM (r:rﬁ/?nci’n) Ap Ae
0.10 | 20,500 | 430 | 008 | 080 | 16000 | 270 | 004 | 006 12500 | 175 | 003 0.05
"0 030 20500 430 | 010 | 040 | 16000 270 | 005 | 008 | 12500 | 175 | 005 | 006
,p 010 19250 | 445 | 010 | 105 | 14500 285 | 006 008 | 11500 188 | 004 007
030 | 19250 | 445 | 013 | 045 | 14500 285 | 008 | 010 | 11,500 188 | 006 | 008
010 | 18000 | 460 | 012 & 130 | 13,000 | 300 = 007 | 010 | 10500 200 | 005 | 008
> 050 18000 460 | 015 | 050 | 13000 300 | 010 | 012 | 10500 | 200 | 007 | 010
,o | 010 | 14500 | 520 | 015 = 180 | 11000 320 | 010 | 012 | 950 & 280 | 010 | 0.0
050 | 14500 | 520 | 018 | 100 | 11,000 320 | 010 | 014 | 9500 @ 230 | 010 | 0.12
,5 | 010 | 11500 | 50 | 016 200 | 8500 320 | 010 043 | 750 & 280 | 010 0.0
050 | 11,500 | 520 | 019 | 150 | 8500 | 320 | 010 | 015 | 7,500 | 230 | 010 | 0.12
0.10 | 9500 | 520 | 016 | 250 | 7500 | 320 | 012 | 013 | 6400 | 230 | 012 | 0.10
30 | 050 | 9500 520 | 018 | 200 | 7,500 | 320 | 012 | 014 | 6400 @ 230 | 012 | 0.12
100 | 9500 & 520 | 020 | 100 | 7500 @ 320 | 0.12 | 016 | 6400 230 | 012 | 013
010 | 7,200 | 540 | 020 | 350 | 5600 @ 335 | 012 | 016 | 4750 240 | 012 | 013
40 | 050 | 7,200 540 | 025 | 300 | 5600 | 33 | 012 | 020 | 4750 | 240 | 015 | 0.16
100 | 7200 | 540 | 025 | 200 | 5600 @ 335 | 015 | 800 | 4750 & 240 | 015 | 0.16
010 | 6400 | 580 | 025 450 | 5100 | 370 = 012 | 020 | 4450 270 @ 012 | 0.6
5.0 05 | 6400 580 | 028 | 400 | 5100 | 370 | 015 | 022 | 4450 | 270 | 015 | 0.8
10 | 6400 | 580 | 030 300 | 5100 | 370 | 015 | 024 | 4450 @ 270 | 015 | 0.19
01 | 5300 560 | 030 | 550 | 4200 | 350 | 020 | 024 | 3700 @ 260 | 020 | 0.19
05 | 5300 560 | 030 | 500 | 4200 | 350 | 020 = 024 | 3700 @ 260 020 | 0.19
60 10 | 5300 | 560 | 040 | 400 | 4200 | 350 | 025 | 032 | 3700 260 | 025 | 026
15 | 5300 | 560 | 040 @ 300 | 4200 | 350 | 025 | 032 | 3700 260 | 025 | 0.26
05 | 4000 520 | 030 | 750 | 3200 | 330 | 020 | 024 | 280 | 240 020 | 0.19
60 10 | 4000 | 520 | 030 600 | 3200 @ 330 | 020 | 024 | 280 240 | 020 | 019
' 15 | 4000 | 520 | 040 | 500 | 3200 | 330 | 025 | 032 | 280 240 | 025 | 026
2 4000 = 520 | 050 | 400 | 3200 | 330 | 030 040 | 2800 | 240 | 025 | 032
05 | 3200 480 | 040 | 950 | 2550 | 310 | 020 | 032 | 2200 | 220 | 020 | 026
10 | 3200 | 48 | 045 900 | 2550 | 310 | 025 | 036 | 2200 220 | 025 | 029
100 | 15 3200 @ 48 | 050 | 7.00 | 2550 @ 310 | 030 | 040 | 2200 & 220 | 030 | 032
20 | 3200 480 | 050 | 600 | 2550 | 310 | 030 = 040 | 2200 @ 220 030 | 032
25 | 3200 @ 48 | 050 | 500 | 255 | 310 | 030 | 040 | 2200 | 220 | 030 | 032
05 | 2650 @ 48 | 050 | 1100 | 2100 | 300 | 035 | 040 | 1860 | 220 = 030 & 0.32
10 | 2650 | 48 | 070 | 1000 | 2100 | 300 | 035 | 056 | 1,860 & 220 | 035 | 045
120 | 15 | 265 48 | 08 | 900 | 2100 300 | 040 | 064 1860 | 220 | 035 | 051
20 | 2650 480 | 080 | 800 | 2100 300 | 040 | 064 | 1860 | 220 | 035 | 051
2650 = 480 | 080 | 600 | 2100 & 300 | 040 & 064 | 1860 @ 220 | 035 | 051
Depth of Cut « AP : Axial Depth 2
Jg%l%r * Ae : Radial Depth

Ae

4CLH

Cutting Condition

Work Material

Hardened Steels

Super Hardened Steels

AR} 1A=L 2775y
Ha',g";ss 55~60HRC 60~65HRC 65~68HRC
D'f’_:ger R;_f,'c‘;s RPM (r:rﬁ;n‘?n) Ap Ae | RPM (r:m‘?n) Ap Ae | RPM (r:rﬁ/?n‘?n) Ap Ae
01 | 18000 388 | 010 & 030 13000 235 = 007 030 | 10500 160 | 008 | 0.5
1 05 | 18000 | 388 | 013 | 040 | 13000 235 | 007 | 030 | 10500 160 | 008 | 025
20 01 | 14500 416 | 015 & 050 11,000 256 = 010 045 | 9500 184 | 010 | 045
05 | 14500 416 | 015 | 050 | 11,000 | 256 | 010 | 045 | 9500 | 184 | 010 | 045
05 | 8300 424 | 023 | 080 | 6400 = 268 | 013 = 060 | 5600 @ 192 | 013 | 060
30 10 | 8300 | 424 | 023 080 | 6400 268 @ 013 | 060 | 5600 192 | 013 | 060
20 05 | 7200 432 | 025 @ 095 5600 268 = 015 075 | 4750 @ 192 | 015 | 075
10 | 7200 | 432 | 025 100 | 5600 268 | 015 | 080 | 4750 192 | 015 | 080
05 | 6400 464 | 025 | 105 | 5100 | 296 | 015 = 085 | 4450 @ 216 | 015 | 085
50 10 | 6400 | 464 | 030 120 | 5100 296 | 017 | 090 | 4450 216 | 017 | 085
05 | 5300 448 | 030 = 130 4200 280 = 020 100 | 3700 208 | 020 | 0.0
60 10 | 5300 | 448 | 030 140 | 4200 296 | 020 | 100 | 3700 216 | 020 | 090
: 15 | 5300 @ 448 | 035 150 | 4200 @ 280 | 023 | 120 | 3700 @ 208 | 022 | 1.20
20 | 5300 448 | 035 | 160 | 4200 @ 296 | 023 | 120 | 3700 @ 216 | 022 | 1.20
05 | 4000 416 | 040 & 170 3200 264 = 025 135 | 280 192 | 025 | 1.30
50 10 | 4000 | 416 | 040 170 | 3200 264 | 025 | 135 | 2800 192 | 025 | 1.30
15 | 4000 = 416 | 045 200 | 3200 264 | 028 | 150 | 2800 @ 192 | 027 | 1.40
20 | 4000 416 | 045 | 200 | 3200 @ 264 | 028 | 150 | 2800 | 192 | 027 | 1.40
05 | 3200 38 | 050 210 2550 @ 248 = 030 170 | 2200 176 | 030 | 1.70
10 | 3200 | 38 | 050 210 | 2550 | 248 | 030 | 170 | 2200 176 | 030 | 1.70
100 | 15 | 3200 | 384 | 055 | 230 | 2550 @ 248 | 035 | 180 | 2200 | 176 | 035 | 1.80
20 | 3200 | 384 | 055 | 230 | 2550 @ 248 | 035 190 | 2200 176 | 035 | 1.90
25 | 3200 384 | 060 @ 230 2550 @ 248 = 035 190 | 2200 176 | 035 | 1.90
05 | 265 | 384 | 060 | 260 | 2100 @ 240 | 035 | 200 | 1,860 176 | 035 | 2.0
10 | 2650 @ 384 | 060 260 | 2100 | 240 | 035 | 200 | 1860 176 | 035 | 200
120 | 15 | 265 | 384 | 060 | 260 | 2100 @ 240 | 035 | 200 | 1,860 | 176 | 035 | 200
20 | 2650 384 | 080 | 300 | 2100 | 240 | 050 = 220 | 1,860 | 176 | 045 | 230
2650 | 384 | 100 | 300 | 2100 @ 240 | 065 | 240 | 1,860 | 176 | 055 | 250
Depth of Cut o AP : Axial Depth £

Holy

* Ae : Radial Depth
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2NSH

Cutting Condition

2NSH

Cutting Condition

Work Material Hardened Steels Super Hardened Steels Work Material Hardened Steels Super Hardened Steels
TJAR Ink: 12 Enk: 21 TJAR Ink: 1] EnE- T
Ha',c‘;";ss 55~60HRC 60~65HRC 65~68HRC Ha',g";ss 55~60HRC 60~65HRC 65~68HRC
D'?,zter R;_f,'é‘s RPM (r:rﬁ;n‘?n) Ap Ae RPM (rr':r:/emciln) Ap Ae RPM (r:rﬁ/‘fnci’n) Ap Ae D'?ger R;_f,'é‘s RPM (r:rﬁ;n‘?n) Ap Ae RPM (r:r‘:;‘?n) Ap Ae RPM (r:rﬁ/?n‘?n) Ap Ae
20 | 28000 | 1,150 | 0200 | 0200 | 25000 | 920 | 0.200 | 0200 | 22,050 | 600 | 0.200 | 0.200 12.0 | 12,240 | 716 | 0.180 | 0.180 | 10,800 = 535 | 0.180 | 0.180 | 10,080 | 431 0.180 | 0.180
30 | 26000 | 1,050 | 0.150 | 0.150 | 23,000 = 830 | 0.150 | 0.150 | 21,000 580 | 0.150 | 0.150 25 16.0 | 11,116 | 644 | 0.100 | 0.100 & 9,720 & 388 | 0.100 | 0.100 | 9,072 388 | 0100 | 0.100
40 | 24480 | 936 | 0.100 | 0.100 | 21,600 | 699 | 0.100 | 0.100 | 20,160 = 563 | 0.100 | 0.100 ) 200 | 11,116 | 644 | 0100 | 0,100 & 9,720 | 481 0.100 | 0100 | 9,072 388 | 0.100 | 0.100
50 | 23256 | 855 | 0070 | 0070 | 20520 | 638 | 0070 | 0070 | 19,152 | 514 | 0070 | 0.070 300 | 10,608 | 482 0.055 | 0055 | 9360 & 387 | 0.055 | 0055 | 8,736 308 | 0055 | 0.055
6.0 | 22032 | 773 | 0040 | 0040 | 19,440 | 577 | 0040 | 0040 | 18,144 | 465 | 0.040 | 0.040 80 | 10800 | 636 | 0210 | 0210 | 9600 | 475 | 0210 | 0210 & 8960 | 383 | 0210 | 0210
. 80 | 22032 | 773 | 0040 | 0040 | 19,440 | 577 | 0.040 | 0040 | 187144 | 465 | 0.040 | 0.040 12.0 | 10,800 | 636 | 0210 | 0210 & 9600 | 475 | 0210 | 0210 | 8960 | 383 | 0.210 | 0.210
’ 100 | 22032 | 773 | 0025 | 0.025 | 19,440 | 577 | 0250 | 0.250 | 18,144 | 465 | 0025 | 0.025 16.0 | 9,792 573 | 0120 = 0120 8640 | 428 | 0120 | 0120 | 8064 | 345 | 0.120 | 0.120
120 | 19,584 | 502 | 0025 | 0025 17,280 | 443 | 0025 | 0025 | 16,128 | 348 | 0025 | 0.025 30 200 | 9792 | 873 | 0120 | 0120 | 8640 | 428 | 0.120 | 0.120 | 8064 = 345 | 0.120 | 0.120
140 | 19,584 | 502 | 0.025 | 0025 17,280 | 443 | 0025 | 0025 | 16,128 | 348 | 0025 | 0.025 250 | 9792 | 873 | 0.080 | 0.080 | 8640 | 428 | 0.080 | 0.080 & 8064 @ 345 | 0.080 | 0.080
160 | 19,584 | 476 | 0015 | 0015 17280 = 373 | 0015 | 0015 | 16,128 | 283 | 0015 | 0.015 300 | 9,792 573 | 0080 & 0.080 | 8640 | 428 | 0080 & 0.080 | 8064 | 345 | 0080 | 0.080
200 | 17,100 | 400 | 0.010 | 0010 | 15500 | 300 | 0.010 | 0010 | 14300 | 220 | 0.010 | 0.010 400 | 8704 | 509 | 0050 | 0050 | 7,680 | 380 | 0.050 | 0.050 | 7,168 & 307 | 0.050 | 0.050
250 | 15200 | 300 | 0007 | 0007 | 13,100 | 250 | 0.007 | 0.07 | 12,500 @ 170 | 0.007 | 0.007 12.0 | 8000 | 1,358 | 0.400 | 0400 7,050 | 902 | 0.400 | 0400 | 6580 | 727 | 0.400 | 0.400
40 | 22,740 | 828 | 0.115 | 0.115 | 20,050 | 615 | 0.115 | 0.115 | 18605 497 | 0.115 | 0.115 16.0 | 8000 | 1,358 | 0400 | 0400 & 7,050 & 902 | 0.400 | 0.400 | 6580 | 727 | 0.400 | 0.400
60 | 21,760 | 764 | 0084 | 0084 | 19200 | 570 | 0084 | 0084 | 17,920 | 460 | 0084 | 0084 200 | 7,800 | 1,200 | 0.300 | 0.300 | 6800 | 800 | 0.300 | 0.300 & 6200 @ 720 | 0.300 | 0.300
i 80 | 19,584 | 687 | 0.048 | 0.048 | 17,280 | 513 | 0.048 | 0.048 | 16,128 = 414 | 0.048 | 0.048 20 250 | 7,800 | 1,200 | 0.300 | 0.300 | 6,800 | 800 | 0.300 | 0.300 & 6,200 @ 720 | 0.300 | 0.300
100 | 19,584 | 687 | 0030 | 0030 17280 513 | 0.030 | 0.030 | 16,128 | 414 | 0030 | 0.030 300 | 7,800 | 1,200 | 0.300 | 0300 | 6800 | 800 | 0300 | 0300 | 6200 | 720 | 0.300 | 0.300
120 | 19,584 | 687 | 0030 | 0030 17280 | 513 | 0030 | 0.030 | 16,128 | 414 | 0030 | 0.030 350 | 7,600 | 1,150 = 0200 | 0.200 | 6,700 | 780 | 0.200 | 0.200 | 6,000 A 700 | 0.200 | 0.200
16.0 | 17,408 | 611 0.020 | 0.020 | 15360 @ 456 | 0020 | 0.020 | 14,336 | 368 | 0020 | 0.020 400 | 7,600 | 1,150 | 0200 | 0.200 | 6,700 780 | 0.200 | 0200 | 6,000 | 700 | 0.200 | 0.200
40 | 21000 | 720 | 0130 | 0.130 | 18500 | 530 | 0130 | 0.130 | 17,050 | 430 | 0.130 | 0.130 50.0 | 7,600 | 1,150 | 0.200 | 0.200 | 6,700 | 780 | 0.200 | 0.200 & 6,000 = 700 | 0.200 | 0.200
60 | 19040 | 668 | 0110 | 0.110 | 16800 | 499 | 0110 | 0.110 | 15680 | 402 | 0.110 | 0.110 20.0 | 7,400 | 1,060 | 0.100 | 0.100 | 6,600 760 | 0400 | 0400 | 5900 | 680 | 0.400 | 0.400
80 | 19040 | 668 | 0110 | 0.110 | 16800 | 499 | 0110 | 0.110 | 15680 | 402 | 0.110 | 0.110 250 | 7,400 | 1,060 | 0.100 | 0.100 | 6600 | 760 | 0.300 | 0.300 | 5900 680 | 0300 | 0.300
10.0 17,136 601 0.060 0.060 15,120 449 0.060 0.060 14,112 362 0.060 0.060 5.0 30.0 7,200 1,000 0.090 0.090 6,200 740 0.200 0.200 5,800 650 0.200 0.200
120 | 17,136 | 601 0.060 | 0.060 | 15120 | 449 0.060 | 0060 | 14,112 | 362 0.060 | 0.060 400 | 7,000 & 890 | 0.090 | 0.090 | 6,000 700 0.200 | 0.200 | 5,600 620 | 0.200 | 0.200
15 160 | 15232 | 391 0.038 | 0.038 | 13440 | 345 | 0038 | 0038 12544 | 271 0.038 | 0.038 50.0 | 7,000 | 830 | 009 | 009 | 6000 | 700 | 0200 | 0200 5600 | 620 | 0.200 | 0.200
18.0 15,232 391 0.038 0.038 | 13,440 345 0.038 0.038 | 12,544 271 0.038 0.038 20.0 6,800 950 0.080 0.080 5,800 680 0.100 0.100 5,400 600 0.100 0.100
20.0 15,232 391 0.038 0.038 13,440 345 0.038 0.038 12,544 271 0.038 0.038 6.0 30.0 6,800 950 0.080 0.080 5,800 680 0.100 0.100 5,400 600 0.100 0.100
250 | 11,424 | 278 0.023 | 0023 | 10,080 | 218 0.023 | 0023 | 9,408 165 0.023 | 0.023 400 | 6,800 950 0.080 | 0.080 | 5,800 680 0.100 | 0.100 | 5,400 600 0.100 | 0.100
300 | 11,424 | 278 0.023 | 0023 | 10,080 | 218 0.023 | 0023 | 9408 165 0.023 | 0.023 200 | 6,000 750 0.060 | 0.060 | 5,000 600 0.080 | 0.080 | 4,800 520 0.080 | 0.080
40.0 10,500 230 0.180 0.180 9,500 160 0.018 0.018 8,800 120 0.018 0.018 8.0 30.0 6,000 750 0.060 0.060 5,000 600 0.080 0.080 4,800 520 0.080 0.080
1.6 80 | 17,850 | 668 | 0.118 | 0.118 | 15750 | 499 | 0.118 | 0.118 | 14700 = 402 | 0.118 | 0.118 6,000 | 750 | 0.060 | 0.060 | 5000 | 600 | 0.80 | 0.080 | 4800 | 520 | 0.080 | 0.080
1.8 80 | 15470 | 668 | 0.133 | 0.133 | 13650 | 499 | 0.133 | 0.133 | 12,740 = 402 | 0.133 | 0.133
40 | 14800 | 690 | 0.220 | 0.220 | 13,200 | 530 | 0.250 | 0.250 | 12,500 = 450 | 0.250 | 0.250
6.0 | 14280 | 668 | 0200 | 0200 | 12,600 | 499 | 0200 | 0200 | 11,760 | 402 | 0.200 | 0.200
80 | 14,280 | 668 | 0.140 | 0.140 | 12,600 | 499 | 0.140 | 0.140 | 11,760 = 402 | 0.140 | 0.140 Depth of Cut f‘zgngw et = ?iii il -
10.0 14,280 668 0.140 0.140 12,600 499 0.140 0.140 11,760 402 0.140 0.140 Aoz e Ae : Radial Depth o Ae : Radial Depth |
12.0 | 12,852 | 601 0.080 | 0080 | 11,340 | 449 | 0.080 | 0080 | 10584 | 362 | 0.080 | 0.080 e he
140 | 12,852 | 601 0.080 | 0.080 | 11,340 = 449 | 0080 | 0080 | 10584 | 362 | 0080 | 0.080
20 16.0 | 12,852 | 601 0.080 | 0080 | 11,340 | 449 | 0.080 | 0080 | 10584 | 362 | 0.080 | 0.080
180 | 12,852 | 601 0.050 | 0.050 | 11,340 = 449 | 0050 | 0.050 | 10584 | 362 | 0050 | 0.050
200 | 12,852 | 601 0.050 | 0.050 | 11,340 | 449 | 0.050 | 0050 | 10584 | 362 | 0.050 | 0.050
250 | 11,424 | 391 0.050 | 0.050 | 10,080 = 345 | 0050 | 0.050 | 9,408 | 271 0.050 | 0.050
300 | 11,424 | 391 0.030 | 0030 | 10,080 | 345 | 0.030 | 0030 | 9408 | 271 0.030 | 0.030
10,500 | 300 | 0.020 | 0020 | 9500 | 280 | 0.020 | 0020 | 8800 180 | 0.020 | 0.020
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Cutting Condition 7 Cutting Condition
Slotting Side Milling
Work Material Hardened Steels Super Hardened Steels Work Material Hardened Steels Super Hardened Steels
Tl D=z E ST Tl D=z E SRS
Hag”;ss 55~60HRC 60~65HRC 65~68HRC Hag”Eess 55~60HRC 60~65HRC 65~68HRC
D'a;'ger RPM (nfm’?n) Ap Ae RPM (nfr:/em‘i’n) Ap Ae RPM (n::n?/?n(iin) Ap Ae D""I':ger RPM (nfm’?n) Ap Ae RPM (r:nf/em‘i’n) Ap Ae RPM (n::n?;n?n) Ap Ae
0.2 33000 | 60 | 0010 | 0160 | 33000 =~ 45 | 0004 | 0.100 | 20,000 35 | 0.004 | 0.100 0.2
0.3 33000 70 | 0015 | 0240 25000 | 50 | 0.006 & 0.150 | 20,000 | 40 | 0004  0.150 0.3
0.4 33,000 = 90 | 0020 | 0320 25000 | 55 | 0008 0.200 | 20000 | 60 | 0004  0.200 0.4 . o _
05 33000 | 140 | 0025 | 0400 | 25000 8 | 0010 | 0250 | 20000 75 | 0004 | 0250 05 S e e
0.6 30,000 = 160 | 0.030 | 0480 25000 | 105 | 0012 0300 | 15200 | 80 | 0004  0.300 0.6 e
0.7 27,500 | 173 | 0035 | 0560 | 22,000 = 108 | 0.014 | 0350 | 14,600 = 85 | 0004 | 0.350 0.7
08 25000 = 185 | 0.040 | 0640 19,000 | 110 | 0016 0400 | 14000 | 90 | 0004  0.400 08
10 20,500 = 215 | 0.050 | 0800 16,000 | 135 | 0.020 & 0500 | 12,500 | 85 | 0004  0.500 10 20,500 | 310 | 1,000 | 0,030 | 16,000 = 190 | 0500 | 0.020 | 12500 | 125 | 0500 | 0.020
1.2 19000 | 226 | 0.060 | 0960 | 14750 | 141 | 0024 | 0600 11,750 | 93 | 0.004 | 0.600 1.2 19000 | 325 | 1000 | 0.030 | 14750 | 200 | 0500 | 0.020 | 11,750 | 135 | 0500 | 0.020
15 17,500 | 238 | 0075 | 1.200 | 13500 | 148 | 0030 | 0750 @ 11,000 | 100 | 0.004 | 0.750 15 17,500 | 340 | 1000 | 0.030 | 13,500 | 210 | 0500 | 0.020 | 11,000 | 145 | 0500 | 0.020
2.0 14500 | 260 | 0100 | 1.600 | 11,000 | 160 | 0040 | 1.000 | 9500 | 115 | 0004 | 1.000 20 14500 | 370 | 1.000 | 0030 | 11,000 | 230 | 0500 | 0020 9500 | 165 | 0500 | 0.020
25 12000 | 260 | 0125 | 2000 | 9250 | 160 | 0050 | 1.250 | 7,950 | 115 | 0004 | 1.250 25 12,000 | 370 | 1.000 | 0030 | 9250 | 230 | 0500 | 0020 & 7,950 | 165 | 0500 | 0.020
3.0 9,500 | 260 | 0.150 & 2400 | 7,500 | 160 | 0.060 | 1.500 | 6400 | 115 | 0004  1.500 3.0 9,500 = 370 | 1,000 | 0030 | 7,500 @ 230 | 0500 | 0020 | 6400 165 | 0500 | 0,020
35 8350 @ 265 | 0175 | 25800 @ 6,550 | 165 | 0070 = 1.750 | 5575 | 117 | 0.004  1.750 35 8350 @ 378 | 1.000 | 0030 | 6550 | 235 | 0500 @ 0020 | 5575 | 168 | 0500 & 0.020
40 7200 270 | 0200 | 3.200 | 5600 @ 170 | 0.080 | 2000 | 4750 @ 118 | 0.004 | 2.000 40 7200 | 385 | 1.000 0030 | 5600 | 240 | 0500 0020 | 4750 | 170 | 0500  0.020
45 6,800 = 278 | 0225 | 3600 | 5350 & 175 | 0.090 | 2250 | 4600 @ 125 | 0004 | 2.250 45 6,800 = 398 | 1.000 | 0030 | 5350 & 250 | 0500 | 0.020 | 4600 180 | 0500 | 0.020
50 6,400 | 285 | 0250 @ 4000 | 5100 | 180 | 0100 | 2500 | 4450 | 132 | 0004  2.500 50 6,400 = 410 | 1000 | 0030 | 5100 @ 260 | 0500 | 0020 | 4450 = 190 | 0500 | 0,020
55 5850 = 283 | 0275 | 4400 | 4650 & 180 | 0.110 | 2750 | 4075 @ 131 | 0004 | 2.750 55 5850 | 405 | 1.000 @ 0030 | 4650 | 258 | 0500 | 0020 | 4075 | 188 | 0500 & 0.020
6.0 5300 @ 280 | 0300 | 4800 | 4200 @ 180 | 0,120 | 3000 | 3700 130 | 0.004 | 3.000 6.0 5300 | 400 | 1.000 @ 0030 | 4200 | 255 | 0500 | 0020 | 3700 | 185 | 0500  0.020
65 4975 | 274 | 0325 | 5200 | 3950 | 176 | 0.130 | 3.250 | 3475 | 128 | 0004 | 3.250 65 4975 | 391 | 1000 @ 0030 | 3950 | 250 | 0500 | 0.020 | 3475 | 181 | 0500 | 0.020
7.0 4650 | 268 | 0350 | 5600 3700 | 173 | 0.140 = 3500 | 3250 | 125 | 0.004  3.500 7.0 4650 = 383 | 1000 | 0030 | 3,700 @ 245 | 0500 | 0020 | 3250 178 | 0500 | 0.020
75 4325 | 261 | 0375 | 6000 & 3,450 | 169 | 0.150 & 3.750 | 3,025 | 123 | 0.004 3.750 75 4325 | 374 | 1000 @ 0030 | 3450 | 240 | 0500 | 0020 | 3025 | 174 | 0500 | 0.020
80 4000 | 255 | 0400 | 6400 @ 3,200 | 165 | 0.160 = 4000 | 2,800 | 120 | 0.004 4000 8.0 4000 = 365 | 1,000 | 0030 | 3200 @ 235 | 0500 | 0020 | 2800 170 | 0500 | 0.020
85 3800 @ 251 | 0425 | 65800 | 3038 & 163 | 0.170 | 4250 | 2,650 @ 118 | 0004 | 4.250 85 3800 | 359 | 1,000 | 0030 | 3038 & 231 | 0500 | 0020 | 2650 168 | 0500 | 0.020
9.0 3600 @ 248 | 0450 | 7.200 | 2,875 = 160 | 0.180 | 4500 | 2,500 @ 116 | 0.004 | 4500 9.0 3600 | 353 | 1.000 0030 | 2875 | 228 | 0500 0020 | 2500 | 165 | 0500  0.020
95 3400 | 244 | 0475 | 7600 | 2713 | 158 | 0190 | 4750 | 2350 | 114 | 0004 | 4.750 95 3400 | 346 | 1000 | 0030 | 2,713 | 224 | 0500 | 0020 | 2350 @ 163 | 0500 | 0.020
100 3200 | 240 | 0500 @ 8000 | 2550 | 155 | 0200 | 5000 | 2200 | 112 | 0004  5.000 10.0 3200 @ 340 | 1000 | 0030 | 2550 @ 220 | 0500 | 0020 | 2,200 160 | 0500 | 0,020
105 3063 | 240 | 0525 8400 | 2440 | 155 | 0210 | 5250 | 2115 | 112 | 0004  5.250 105 3063 | 340 | 1.000 @ 0030 | 2438 | 220 | 0500 | 0020 | 2115 | 160 | 0500 & 0.020
10 2925 240 | 0550 | 8800 | 2330 @ 155 | 0220 | 5500 | 2,030 = 112 | 0004 | 5500 110 2925 | 340 | 1.000 0030 | 2325 | 220 | 0500 | 0020 | 2030 | 160 | 0500  0.020
12.0 2650 | 240 | 0600 @ 9600 | 2110 | 155 | 0240 | 6000 | 1,860 | 112 | 0004 | 6.000 120 2,650 | 340 | 1000 | 0030 | 2100 & 220 | 0500 | 0.020 | 1,860 @ 160 | 0500 | 0.020
Depth of Cut Slotting Side Miling Depth of Cut Slotting Side Milling
Heolak  Ap : Axial Depth 2 e Ap :AxialDepth 2 Helzk « Ap : Axial Depth g e Ap :AxialDepth 2
¢ Ae : Radial Depth Ae * Ae : Radial Depth A% * Ae : Radial Depth Ae * Ae : Radial Depth | =
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4SH

Cutting Condition

Work Material Hardened Steels
mAR 17=y
Hag";ss 40~50HRC 50~55HRC
D'?;I‘ge' RPM (m'::frgin) Ap Ae RPM (m'::frgin) Ap Ae
1.0 31,500 1,050 1,000 0.030 20,300 710 1.000 0.030
15 25,850 1,150 1.500 0.045 17,300 775 1.500 0.030
20 20,200 1,250 2.000 0.060 14,300 840 2.000 0.030
25 17,250 1,250 2,500 0.075 11,400 840 2.500 0.030
30 14,300 1,250 3,000 0.090 8,500 840 3.000 0.030
35 12,850 1,275 3.500 0.105 7,850 860 3.500 0.030
40 11,400 1,300 4,000 0.120 7,200 880 4,000 0.030
45 10,950 1,400 4,500 0.135 6,950 940 4,500 0.030
50 10,500 1,500 5,000 0.150 6,700 1,000 5,000 0.030
6.0 8,450 1,400 6.000 0.180 5,600 950 6.000 0.030
80 6,500 1,350 8.000 0.240 3,830 840 8.000 0.030
10.0 5,250 1,260 10,000 0.300 2,800 800 10.000 0.030
12,0 4,300 1,150 12.000 0.360 2,300 760 12.000 0.030
Depth of Cut Slotting Side Milling
Hozt o e = iy =
Ae 1=

4SHH

Cutting Condition
Work Material Hardened Steels
ALY nEzg
Hardness 55~62HRC 62~68HRC
A=
D'?_gg‘*’ RPM (m;e/er:in) Ap Ae RPM (mff/en‘:in) Ap Ae
1.0 32,000 800 0.500 0.020 28,000 500 0.500 0.020
15 30,000 900 0.500 0.020 25,000 550 0.500 0.020
20 24,000 1,000 0.500 0.020 16,000 600 0.500 0.020
25 31,200 2,780 0.500 0.020 15,600 1,440 0.500 0.020
30 38,400 4,560 0.500 0.020 15,200 2,280 0.500 0.020
40 28,800 5,280 0.500 0.020 114,400 2,640 0.500 0.020
5.0 24,000 6,000 0.500 0.020 12,000 3,000 0.500 0.020
6.0 19,200 6,960 0.500 0.020 9,600 3,480 0.500 0.020
8.0 14,400 6,960 0.500 0.020 7,200 3,480 0.500 0.020
10.0 11,520 6,960 0.500 0.020 5,760 3,480 0.500 0.020
12.0 9,600 5,760 0.500 0.020 4,800 2,880 0.500 0.020
14.0 8,400 5,040 0.500 0.020 4,200 2,520 0.500 0.020
16.0 7,200 4,320 0.500 0.020 3,600 2,160 0.500 0.020
20.0 5,760 3,480 0.500 0.020 2,880 1,680 0.500 0.020
Depxt-?o?;tCUt ?Iigin:gAxia\ Depth <°- ?‘i;e) ’\{"»T:ig’jil Depth <°-
=2EHOo * Ae : Radial Depth Ae * Ae : Radial Depth ] =
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6SH

Cutting Condition

Work Material Hardened Steels
ALY naEzg
Hardness 55~62HRC 62~68HRC
4
D'a,;l‘ge' RPM (m'r::/ergin) Ap Ae RPM (mfnefn‘:in) Ap Ae
6.0 19,200 10,440 3.000 0.120 9,600 5,220 3.000 0.120
8.0 14,400 10,440 3.000 0.120 7,200 5,220 3.000 0.120
10.0 11,520 10,440 3.000 0.120 5,760 5,220 3.000 0.120
12,0 9,600 8,640 3.000 0.120 4,800 4,320 3.000 0.120
16.0 7,200 6,480 3.000 0.120 3,600 3,240 3.000 0.120
20.0 5,760 5,220 3.000 0.120 2,880 2,520 3.000 0.120
Depth of Cut Slotting Side Miling
solg A = e =
e &

2NB

Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
I ALRH z2|si=d/n8=d n3=Z
Ha’,c‘;”Eess ~45HRC 45~55HRC
R.g_?’l'cl; ° Eﬁecg;;? o RPM (m'r:ne/e n? in) Ap he RPM (ml:/e n? in) A he

0.5 45,000 396 0.006 0.007 45,000 260 0.006 0.006

0.8 45,000 384 0.005 0.006 45,000 268 0.005 0.005

1.0 45,000 372 0.004 0.005 45,000 276 0.004 0.004

RO.A 1.25 43,500 324 0.004 0.005 43,500 246 0.004 0.004
1.5 42,000 276 0.003 0.004 42,000 216 0.003 0.004

2.0 43,500 324 0.004 0.005 43,500 246 0.004 0.004

2.5 43,500 324 0.004 0.005 43,500 246 0.004 0.004

3.0 42,700 300 0.003 0.004 42,700 231 0.003 0.004

0.5 43,400 480 0.009 0.009 36,300 362 0.058 0.008

0.8 43,900 504 0.009 0.009 36,900 381 0.069 0.009

1.0 45,000 552 0.010 0.010 38,000 420 0.090 0.010

ROA5 1.25 42,900 456 0.008 0.009 35,800 342 0.048 0.008
1.5 41,800 408 0.007 0.008 34,700 303 0.026 0.006

2.0 41,300 384 0.007 0.007 34,100 284 0.016 0.006

25 41,000 372 0.006 0.007 33,800 274 0.010 0.005

3.0 40,800 360 0.006 0.007 33,600 264 0.005 0.005

1.0 54,000 769 0.160 0.022 39,600 516 0.013 0.022

1.5 49,200 625 0.085 0.016 36,000 414 0.011 0.016

2.0 46,800 552 0.048 0.013 34,200 363 0.010 0.013

25 45,600 516 0.029 0.012 33,300 338 0.010 0.012

3.0 44,400 480 0.010 0.010 32,400 312 0.009 0.010

R0O.2 3.5 37,200 426 0.009 0.010 29,400 300 0.008 0.010
4.0 33,600 399 0.009 0.010 27,900 294 0.007 0.010

4.5 31,800 386 0.008 0.010 27,100 291 0.006 0.010

5.0 30,000 372 0.008 0.010 26,400 288 0.006 0.010

6.0 30,900 379 0.008 0.010 26,700 290 0.006 0.010

8.0 30,400 375 0.008 0.010 26,500 289 0.006 0.010

1.0 45,600 960 0.020 0.033 33,600 636 0.014 0.032

1.5 40,200 756 0.014 0.021 32,400 540 0.011 0.021

2.0 37,500 654 0.011 0.014 31,800 492 0.009 0.016

2.5 36,100 603 0.010 0.011 31,500 468 0.008 0.013

RO.25 3.0 35,400 578 0.009 0.010 31,300 456 0.007 0.011
4.0 35,100 565 0.008 0.009 31,200 450 0.007 0.011

5.0 34,800 552 0.008 0.008 31,200 444 0.007 0.010

6.0 31,800 504 0.008 0.009 30,000 408 0.006 0.010

8.0 30,200 468 0.007 0.070 29,700 384 0.005 0.010

28,800 456 0.007 0.010 28,800 372 0.005 0.010

1.0 39,600 960 0.022 0.091 27,600 600 0.019 0.091

2.0 34,200 732 0.017 0.067 27,000 498 0.014 0.067

2.5 31,500 618 0.015 0.055 26,700 447 0.011 0.054

RO.3 3.0 30,100 561 0.013 0.049 26,500 422 0.009 0.048
3.5 29,400 533 0.013 0.046 26,400 409 0.009 0.045

4.0 29,100 518 0.012 0.045 26,400 402 0.008 0.044

4.5 28,900 511 0.012 0.044 26,400 399 0.008 0.043
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2NB

Cutting Condition

Work Material Prehardened Steels / Hardened Steels Hardened Steels
TIARY a5lEY/nHEY 3=y
Ha;g;ess ~45HRC 45~55HRC
R.g_?g ° Eﬂecg;; o RPM (m'r::/e rrc: in) Ap = RPM (m'r::/e rr? in) HE =
5.0 28,800 504 0.012 0.043 26,400 396 0.008 0.042
55 26,400 432 0.009 0.032 24,600 354 0.006 0.031
RO.3 6.0 25,200 396 0.007 0.026 23,700 333 0.005 0.026
8.0 24,600 378 0.006 0.023 23,200 323 0.005 0.023
10.0 24,000 360 0.005 0.020 22,800 312 0.004 0.020
12.0 23,800 357 0.005 0.020 21,700 310 0.039 0.190
20 34,500 774 0.031 0.084 27,300 525 0.026 0.083
RO.35 4.0 28,900 577 0.020 0.056 24,000 411 0.014 0.056
6.0 27,000 516 0.017 0.047 22,600 377 0.013 0.047
8.0 25,300 465 0.015 0.041 21,300 368 0.011 0.041
20 34,800 816 0.045 0.100 27,600 552 0.038 0.100
3.0 31,800 726 0.037 0.084 24,600 486 0.029 0.084
4.0 30,300 681 0.032 0.076 23,100 453 0.025 0.076
ROA 5.0 29,500 659 0.030 0.072 22,300 437 0.022 0.072
6.0 28,800 636 0.028 0.068 21,600 420 0.020 0.068
8.0 26,100 552 0.024 0.059 19,400 414 0.018 0.059
10.0 23,400 468 0.020 0.050 17,300 408 0.015 0.050
12.0 23,800 357 0.022 0.020 21,700 310 0.039 0.190
2.0 34,200 858 0.049 0.160 24,600 546 0.039 0.160
4.0 31,900 791 0.042 0.148 22,300 497 0.032 0.148
R0.45 6.0 26,800 693 0.032 0.103 19,900 459 0.024 0.103
8.0 23,300 614 0.026 0.078 18,000 446 0.019 0.078
10.0 19,800 534 0.020 0.053 16,100 432 0.015 0.053
2.0 33,600 900 0.052 0.220 21,600 540 0.040 0.220
3.0 33,600 900 0.052 0.220 21,600 540 0.040 0.220
4.0 28,850 900 0.052 0.220 21,600 540 0.040 0.220
5.0 33,600 900 0.052 0.220 21,600 540 0.040 0.220
6.0 24,900 750 0.036 0.138 18,300 498 0.027 0.138
RO5 8.0 20,600 675 0.028 0.097 16,600 ar7 0.021 0.097
10.0 16,300 600 0.020 0.056 15,000 456 0.014 0.056
12.0 15,000 540 0.018 0.056 13,600 420 0.067 0.056
14.0 14,300 510 0.017 0.056 13,000 402 0.094 0.056
16.0 13,600 480 0.016 0.056 12,300 384 0.120 0.056
18.0 14,000 495 0.017 0.056 12,600 393 0.107 0.056
20.0 13,800 488 0.016 0.056 12,500 389 0.113 0.056
4.0 25,800 933 0.076 0.205 16,400 558 0.061 0.205
6.0 20,700 812 0.063 0.159 14,400 513 0.049 0.159
8.0 18,100 751 0.057 0.136 13,300 491 0.044 0.136
R0.6 10.0 15,500 690 0.050 0.113 12,300 468 0.038 0.113
12.0 13,600 579 0.032 0.083 11,600 435 0.052 0.083
16.0 12,000 488 0.018 0.061 10,900 406 0.068 0.061
11,900 482 0.016 0.057 11,000 406 0.063 0.057
RO.75 3.0 21,600 1,152 0.120 0.210 12,900 672 0.100 0.210
4.0 18,100 966 0.100 0.190 11,300 576 0.081 0.190

2NB

Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
I|AfxH ZastEY/ndzg 3=
Har,ggss ~45HRC 45~55HRC
R.g_??ll: ° Effecg;g o RPM (m'r::/e r: in) Ap - RPM (m'r:r?/e rrc1j in) o =
6.0 16,400 873 0.090 0.180 10,500 528 0.072 0.180
8.0 15,600 827 0.085 0.175 10,100 504 0.067 0.175
10.0 14,700 780 0.080 0.170 9,700 480 0.062 0.170
12.0 12,300 618 0.046 0.110 9,600 450 0.036 0.110
RO.75 14.0 11,000 537 0.029 0.080 9,500 435 0.023 0.080
16.0 10,400 497 0.021 0.065 9,500 428 0.017 0.065
20.0 10,100 476 0.016 0.058 9,400 424 0.013 0.058
25.0 9,900 466 0.014 0.054 9,400 422 0.012 0.054
30.0 9,800 456 0.012 0.050 9,400 420 0.010 0.050
6.0 18,700 1,070 0.120 0.220 12,500 764 0.095 0.220
8.0 18,300 1,036 0.115 0.210 12,300 745 0.090 0.210
RO 10.0 17,800 1,002 0.110 0.200 12,100 726 0.086 0.200
12.0 15,300 765 0.073 0.140 11,600 618 0.059 0.140
16.0 13,500 587 0.045 0.095 11,200 537 0.039 0.095
20.0 13,000 538 0.038 0.084 11,100 512 0.034 0.084
40 21,000 1,392 0.180 0.350 14,600 1,080 0.140 0.350
5.0 21,000 1,308 0.160 0.290 14,600 1,026 0.125 0.290
6.0 21,000 1,266 0.150 0.260 14,600 999 0.118 0.260
8.0 21,000 1,245 0.145 0.245 14,600 986 0.114 0.245
10.0 21,000 1,224 0.140 0.230 14,600 972 0.110 0.230
12.0 18,400 912 0.100 0.170 13,600 786 0.083 0.170
14.0 17,200 756 0.080 0.140 13,200 693 0.069 0.140
R1.0 16.0 16,500 678 0.070 0.125 12,900 647 0.062 0.125
18.0 16,200 639 0.065 0.118 12,800 623 0.058 0.118
20.0 15,900 600 0.060 0.110 12,700 600 0.055 0.110
22,0 13,000 540 0.040 0.080 11,400 540 0.103 0.080
25.0 11,600 510 0.030 0.065 10,800 510 0.126 0.065
30.0 10,200 480 0.020 0.050 10,200 480 0.150 0.050
35.0 10,900 495 0.025 0.058 10,500 495 0.138 0.058
40.0 10,500 488 0.023 0.054 10,300 488 0.144 0.054
8.0 17,700 1,535 0.173 0.293 12,200 1,153 0.137 0.283
10.0 17,700 1,524 0.170 0.285 12,200 1,146 0.135 0.275
R1.25 12.0 15,900 1,281 0.136 0.250 11,400 1,005 0.111 0.243
16.0 14,600 1,099 0.111 0.224 10,800 899 0.093 0.218
20.0 14,100 1,038 0.103 0.215 10,600 864 0.088 0.210
11,200 828 0.076 0.150 9,600 741 0.113 0.148
6.0 14,400 1,824 0.200 0.340 9,800 1,320 0.160 0.320
8.0 14,400 1,824 0.200 0.340 9,800 1,320 0.160 0.320
10.0 14,400 1,824 0.200 0.340 9,800 1,320 0.160 0.320
RIS 12.0 13,300 1,650 0.173 0.330 9,100 1,224 0.140 0.315
14.0 12,800 1,563 0.159 0.325 8,800 1,176 0.130 0.313
16.0 12,600 1,520 0.152 0.323 8,600 1,152 0.125 0.311
18.0 12,400 1,498 0.148 0.321 8,600 1,140 0.123 0.311
20.0 12,300 1,476 0.145 0.320 8,500 1,128 0.120 0.310
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2NB

Cutting Condition

2BS

Cutting Condition

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

TR majsiER/a2E nHEY el CEREE T el
Ha;ocinEess ABHRC A5B5HRC Hag”;ss ~45HRC 45~55HRC
’ ' Radius Feed Feed
R;_?,'éu S Eﬂecg;; L RPM (m'r::/ergin) Ap Ae RPM (m'r:r?/ergin) Ap Ae HHA Bt (mm/min) i 2 AL (mm/min) e 3
250 10,800 1146 0123 0235 6,500 72 0100 0230 R0.25 53,000 1,250 0.050 0.150 43,500 1,000 0.040 0.120
300 500 816 0100 0150 BT 816 0.080 0150 RO.5 38,540 1,560 0.100 0.300 36,900 1,250 0.080 0.240
R15 350 10.100 o8 0111 0193 8,500 89 009 0190 R0.75 25,380 1,600 0.150 0.450 28,700 1,280 0.120 0.360
200 S 899 i TR B = T o R1.0 30,730 1,850 0.200 0.600 24,600 1,480 0.160 0.480
500 9,900 10 0108 0182 6,500 875 0,088 0480 R1.5 24,530 2,520 0.300 0.957 23,790 2,050 0.240 0.766
150 5T = 0470 o B T o R R2.0 17,670 2,450 0.400 1.380 17,140 1,960 0.320 1.100
200 11,400 1614 0218 0.435 7800 1230 0470 0.405 R3.0 15,500 2,700 0.600 2.340 15,000 2,160 0.480 1870
R1.75 25.0 10,200 1,356 0.184 0.335 7,700 1,083 0.143 0.315 Ra.0 [t L5 iy 100 e L2 ety D
300 9,100 1 008 0,150 0.235 7500 936 0115 0225 R5.0 8,980 2,200 1,000 3.750 8,700 1,780 0.800 3.000
200 s 977 o T T 056 e o R6.0 6,670 1,850 1.200 4.420 6,470 1,480 0.960 3.540
10.0 13,300 1,689 0.185 0.346 9,100 1,249 0.149 0.328
12.0 12,800 1,602 0.171 0.341 8,800 1,201 0.139 0.325
16.0 12,100 1,589 0.188 0.380 8,300 1,203 0.150 0.359
20.0 10,400 1,752 0.290 0.550 7,200 1,332 0.220 0500 Depth of Cut _
R2.0 25.0 9,600 1,566 0.245 0.435 6,900 1,194 0.185 0.400 Hojzy g :w
30.0 8,800 1,380 0.200 0.320 6,600 1,056 0.150 0.300 e |
35.0 8,000 1,218 0.166 0.320 6,600 1,056 0.125 0.300
40.0 7,200 1,056 0.132 0.320 6,600 1,056 0.100 0.300
50.0 6,880 980 0.112 0.320 6,000 1,040 0.080 0.200
15.0 8,100 1,764 0.420 0.800 5,700 1,320 0.300 0.800
R3.0 20.0 7,600 1,722 0.360 0.725 5,400 1,248 0.260 0.725
30,0 7,200 1,680 0.300 0.650 5,000 1,176 0.220 0.650
R0 20.0 7,200 1,176 0.350 0.750 4,900 912 0.180 0.600
30.0 6,900 1,128 0.300 0.750 4,800 864 0.160 0.600
%50 25.0 5,800 1,128 0.370 0.900 4,800 852 0.200 0.670
35.0 5,400 1,080 0.350 0.850 4,500 816 0.150 0.600
%60 30,0 4,800 984 0.420 0.900 4,300 828 0.250 0.600
4,500 9,600 0.400 0.850 4,000 780 0.200 0.600
Depth of Cut ol
ol ‘L:W
|-2e
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2BR,2BRHR,4BRHR

Cutting Condition

Work Material Prehardened Steels / Hardened Steels Hardened Steels
I|AfxH Z2stEZ/nE=Z nF@=Y
Ha',:;";ss ~45HRC 45~55HRC
R;_?;:S RPM (m';e/ergin) Ap Ae RPM (m'::/e;:in) Ap Ae
RO.1 54,000 430 0.020 0.051 44,300 345 0.016 0.040
R0.15 54,000 715 0.030 0.075 44,300 575 0.024 0.060
R0.2 54,000 880 0.040 0.105 44,300 700 0.032 0.084
R0.25 53,000 1,250 0.050 0.150 43,500 1,000 0.040 0.120
RO.3 48,500 1,020 0.060 0.155 40,500 810 0.048 0.124
R0.35 46,750 1,053 0.070 0.178 39,000 840 0.056 0.142
RO.4 45,000 1,085 0.080 0.200 37,500 870 0.064 0.160
RO.5 38,540 1,560 0.100 0.300 36,900 1,250 0.080 0.240
R0.6 31,960 1,550 0.120 0.360 32,800 1,250 0.096 0.288
R0.75 25,380 1,600 0.150 0.450 28,700 1,280 0.120 0.360
R1.0 30,730 1,850 0.200 0.600 24,600 1,480 0.160 0.480
R1.25 28,700 1,600 0.250 0.542 27,900 1,280 0.200 0.430
R1.5 24,530 2,520 0.300 0.957 23,790 2,050 0.240 0.766
R1.75 21,100 2,480 0.350 1.169 20,460 2,000 0.280 0.933
R2.0 17,670 2,450 0.400 1.380 17,140 1,960 0.320 1.100
R2.5 16,500 2,570 0.500 1.860 16,000 2,060 0.400 1.485
R3.0 15,500 2,700 0.600 2.340 15,000 2,160 0.480 1.870
R3.5 13,200 2,500 0.700 2.720 12,800 2,000 0.560 2175
R4.0 10,900 2,300 0.800 3.100 10,600 1,840 0.640 2.480
R4.5 9,940 2,250 0.900 3.425 9,650 1,810 0.720 2.740
R5.0 8,980 2,200 1.000 3.750 8,700 1,780 0.800 3.000
R6.0 6,670 1,850 1.200 4.420 6,470 1,480 0.960 3.540
R7.0 5,520 1,740 2.535 2.770 5,355 795 1.655 2.170
R8.0 4,370 1,630 3.870 1.120 4,240 110 2.350 0.800
R10.0 3,000 1,450 4,120 1.100 2,900 110 2.530 0.840

Depth of Cut

oy

| Ap |

Cre]

2TB

Cutting Condition

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

RSN Z2stE/nd=g nF@=Y
Hagniess ~45HRC 45~55HRC
Angle A( °) Angle A( °) Angle A( °) Angle A( °)
R;jgs 2z s15F° d 2 >15F° o e 2z s15F° d 2 >15F° e e
A (mn?/emin) A (mn?/emin) A (mn?/emin) Al (mr:/(inin)

R0.25 40,000 | 5,938 | 40,000 | 3,500 | 0.071 0.119 | 40,000 | 5,938 | 37,000 | 3,075 | 0.061 0.119
RO.3 40,000 | 5,825 | 40,000 | 3,400 | 0.068 | 0.113 | 40,000 | 5,825 | 38000 | 3,050 | 0.058 | 0.113
R0.4 40,000 | 6,050 | 40,000 | 3,600 0.075 0.125 | 40,000 | 6,050 36,000 | 3,100 0.065 0.125
RO.5 40,000 | 5,600 | 40,000 | 3,200 | 0.060 | 0.100 | 40,000 | 5,600 | 40,000 | 3,000 | 0.050 | 0.100

RO.75 40,000 | 6,500 | 40,000 | 4,000 | 0.090 | 0.150 | 40,000 | 6,500 | 32,000 | 3,200 | 0.080 | 0.150
R1.0 40,000 | 6,500 | 39,000 | 4,700 | 0.110 | 0.200 | 40,000 | 6,500 | 31,000 | 3,500 | 0.110 | 0.200
R1.5 40,000 7,500 27,000 | 4,300 0.130 0.300 32,000 | 6,000 22,000 | 3,400 0.130 0.300

Depth of Cut

Moy

| Ap |

AW,

2|
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2NC 2CL

Cutting Condition / Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels Slotting
T HelstEZ/Y=Y Sl Work Material Prehardened Steels / Hardened Steels Hardened Steels
Ha;oc:nEess ~45HRC U5~55HRC I|ARH masteEZd/nas niEcs
Diameter | Effective Length Feed Feed HagnEe > ARG CIHEIAING
i ozxt RPM ) Ap Ae RPM } Ap Ae
ot 9a% (mm/min) (mm/min) Diameter Feed Feed
02 0.5 50,000 205 0.006 0.020 34,500 150 0.004 0.020 a7z RPM i, Ap Ae RPM it/ Ap Ae
20 Z0ION 170 0i0% 0.010 E00 100 LS oLy 0.8 45,000 450 0.040 0.640 30,000 180 0.016 0.400
03 1.0 50,000 495 0.007 0.020 34,500 345 0.005 0.015 o 5000 11 0050 0500 25500 46 0,620 0,500
: 3.0 50,000 219 0.006 0.015 24,150 81 0.003 0.010 : , : : : . : :
1.0 50,000 495 0.013 0.070 39,670 368 0011 0.070 1.2 32,000 1,224 0.075 1.200 21,500 490 0.030 0.750
04 40 26,000 380 0.008 0.026 26,400 276 0.007 0.026 15 29,000 1,278 0.088 1.400 19,500 511 0.035 0.875
05 1.0 48,300 1,116 0.033 0.119 39,100 840 0.029 0.119 20 26,000 1,332 0.100 1.600 17,500 533 0.040 1.000
06 2.0 27,900 495 0.010 0.214 23,000 380 0.010 0.214 40 13,200 1386 0.200 3.200 8,800 5,540 0.080 2.000
6.0 16,400 242 0.003 0.010 13,570 184 0.003 0.010
07 40 22350 350 0.008 0.058 18,850 278 0.007 0.057 50 1200 LA LY LYY e — 2L —
: 6.0 14,540 253 0.004 0.049 12,130 184 0.004 0.049 6.0 10,350 1,440 0.300 4.800 6,900 576 0.120 3.000
08 2.0 18,700 320 0.007 0.090 11,300 280 0.007 0.088 8.0 7,800 1,314 0.400 6.400 5,200 526 0.160 4.000
: 8.0 12,650 264 0.005 0.088 10,690 184 0.004 0.088 10.0 6,150 1,224 0.500 8.000 4,100 490 0.200 5,000
0.9 4.0 18,070 578 0.018 0.161 15,290 467 0.021 0.161 12.0 5,250 1,224 0.600 9.600 3,500 490 0.240 6.000
: 8.0 10,630 288 0.008 0.106 9,080 224 0.009 0.106
40 13,800 805 0.029 0.264 11,730 655 0.034 0.264
. 10.0 8,620 311 0.011 0.123 7,475 264 0.013 0.123 Side Milling
' 16.0 6,900 184 0.004 0.026 5,980 161 0.005 0.026 Work Material Prehardened Steels / Hardened Steels Hardened Steels
20.0 5,380 160 0.002 0.010 4,230 143 0.002 0.010 ALY malslEY/nE=Y nHEY
. 6.0 9,200 575 0.018 0.088 8,160 483 0.215 0.088 Hordness
: 16.0 6,625 294 0.005 0.066 5,070 253 0.006 0.066 Ao ~45HRC 45~55HRC
40 12,880 1,070 0.044 0.440 11,730 920 0.059 0.440 :
15 10.0 8,280 736 0.031 0.282 7,590 633 0.041 0.282 Diameter RPM el Ap Ae RPM Rese Ap Ae
20.0 6,350 403 0.005 0.106 4,160 345 0.006 0.106 =3 (iw/fale) 0w {0l
6.0 12,530 1,000 0.042 0.792 11,730 909 0.059 0.792 0.8 40,000 452 0.800 0.024 30,000 27 0.400 0.016
20 12.0 9,200 805 0.030 0.440 8,280 725 0.043 0.440 1.0 38,000 882 1.000 0.030 25,500 529 0.500 0.020
20.0 6,200 633 0.017 0.194 3,520 564 0.023 0.194 1.2 32,000 1,089 1.500 0.045 21,500 654 0.750 0.030
25 10.0 10,350 1,000 0.051 0.528 9,770 943 0073 0.528 15 29,000 1,193 1.750 0.053 19,500 716 0.875 0.035
300 800 =l 20/l Al o200 ol L G 2.0 26,000 1,296 2.000 0.060 17,500 778 1.000 0.040
12.0 10,350 1,127 0.103 0.616 9,775 874 0.103 0.655
30 200 6,050 863 0.071 0.567 3,420 667 0.071 0.567 3.0 10,200 2 200 Uiy 11,500 794 1.500 0.060
30.0 3,300 702 0.049 0.370 2,890 541 0.049 0.371 4.0 13,200 1,350 4.000 0.120 8,800 810 2,000 0.080
12.0 8,740 1,058 0.080 1.120 7,360 920 0.117 0.120 5.0 12,500 1,566 5,000 0.150 8,300 940 2.500 0.100
40 20.0 5,880 810 0.053 0.880 5,750 840 0.078 0.880 6.0 10,350 1,458 6.000 0.180 6,900 875 3.000 0.120
30.0 2,950 418 0.028 0.671 2,540 656 0.410 0.671 8.0 7,800 1,426 8.000 0.240 5,200 855 4.000 0.160
50 ig'g i’ggg } '(2)?(5) g'ggg (1)';21 j'ggg 2;8 g-(‘);i (1)';23 100 6,150 1,296 10,000 0.300 4,100 778 5.000 0.200
" 200 5.460 121 0746 1 356 3565 1035 0186 356 12.0 5,250 1,296 12.000 0.360 3,500 778 6.000 0.240
: 30.0 3,920 1,064 0.578 1.330 2,860 897 0.175 1.330
8.0 24.0 5,520 1,081 0.419 1518 3,220 909 0.164 1518
10.0 25.0 4,485 920 0.356 1.645 2,760 771 0.139 1.645
12.0 25.0 3,790 771 0.299 2,024 2,300 644 0.117 2,024 Depth of Cut oAp :AXalDepth &
75%!_"—3 * Ae : Radial Depth ———
Milling amount ) o
of side milling :ﬁz igﬁ;g‘;ﬁh <
E LRI Re
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2CT

Cutting Condition

4CL,4CLHR

Cutting Condition

Work Material Prehardened Steels / Hardened Steels Hardened Steels Slotting
AR mal5tEd/nd=Z nE=Z
aiaes Work Material Prehardened Steels / Hardened Steels Hardened Steels
Ao ~45HRC 45~55HRC | A Za5lEZ/ndsd Ink:l=rls
Diameter Feed Feed FECEESS ~45HRC 45~55HRC
e RPM (mm/min) Ap Ae RPM (mm/min) Ap Ae AE
0.3 19,400 90 0.750 0.006 17,500 40 0.750 0.006 Diameter RPM Feed Ap Ae RPM Feed Ap Ae
0.5 15,700 90 1.250 0.010 14,000 40 1.250 0.010 = (mm/min) (mm/min)
1.0 12,000 90 2.500 0.020 10,500 40 2.500 0.020 15 29,000 1,661 0.088 1.400 19,500 665 0.035 0.875
15 e oL om0 Ui LD o oL L 20 26,000 1,732 0.100 1.600 17,500 693 0.040 1.000
20 620 | o | 500 | 000 | SE0 | 4 | 0 | 00w 30 70 | 1755 | 0150 | 2400 | ils0 | 702 | 000 | 1500
: : : : : : : 4.0 13,200 1,802 0.200 3.200 8,800 7,202 0.080 2.000
5.0 12,500 1,919 0.250 4.000 8,300 767 0.100 2.500
Depth of Cut R 6.0 10,350 1,872 0.300 4.800 6,900 749 0.120 3.000
molzs « Ac : Radial Depth 8.0 7,800 1,708 0.400 6.400 5,200 684 0.160 4,000
Ao 10.0 6,150 1,591 0.500 8.000 4,100 637 0.200 5.000
12.0 5,250 1,591 0.600 9.600 3,500 637 0.240 6.000
4 N C Side Milling
. e Work Material Prehardened Steels / Hardened Steels Hardened Steels
CUttlng Condition ALY oajsi=Ez/nAz Y THTZ
Work Material Prehardened Steels / Hardened Steels Hardened Steels Harjc:nEess ~45HRC 45~55HRC
| AbTY malslEY/nE=Y Ink: L= bt
Hardness Diameter Feed Feed
He ~45HRC 45~55HRC uz RPM R Ap Ae RPM T Ap Ae
Radius | Effective Length = Feed Ao . - Feed Ao e 15 29,000 1,550 1.750 0.053 19,500 930 0.875 0.035
uh fa% (mm/min) (mm/min) 2.0 26,000 1,685 2.000 0.060 17,500 1,011 1.000 0.040
1 4,00 13,450 1,265 0.038 0.264 11,730 1,046 0.030 0.238 3.0 17,300 1,720 3.000 0.090 11,500 1,032 1.500 0.060
1;’3’(;’ 1‘2682& 143950 g-g;: g-lig 171-4773% 143750 g-ggi g-ggg 40 13,200 1,755 4,000 0.120 8,800 1,053 2.000 0.080
1.2 i 0 g ’750 ;60 0'0 E o' i = 630 5 - 0' - o' — 5.0 12,500 2,036 5.000 0.150 8,300 1,222 2.500 0.100
s 6.00 11,380 1,265 0.040 0.475 10,350 1,150 0.037 0.435 6.0 1250 1320 LY U=t by e ciLiL U2y
: 12.00 9,280 817 0.028 0.317 6,790 759 0.025 0.290 8.0 7,800 1,854 8.000 0.240 5,200 1,112 4.000 0.160
) 6.00 12,650 1,265 0.063 0.633 11,730 1,173 0.059 0.713 10.0 6,150 1,685 10.000 0.300 4,100 1,011 5.000 0.200
12.00 9,970 1,012 0.045 0.39% 8,280 943 0.043 0.39% 12.0 5,250 1,685 12.000 0.360 3,500 1,011 6.000 0.240
”s 10.00 10,580 1,380 0.065 0.528 9,770 1,150 0.065 0.528
: 25.00 7,980 1,050 0.037 0.164 4,240 505 0.030 0.120
3 10.00 11,040 2,070 0.094 0.684 10,230 2,070 0.059 0.684
20.00 7,340 1,495 0.057 0.567 6,230 1,495 0.035 0.567
16.00 8,100 1,478 0.087 1.035 6,780 1,409 0.068 1,035 Depth of Cut o Aot 2
4 20.00 7,130 1,380 0.069 0.920 5,980 1,288 0.054 0.920 Mot « Ac : Radial Depth
30.00 6,320 1,104 0.043 0.745 5,290 1,058 0.033 0.745 = Ae
5 20.00 6,380 1,536 0.123 1,613 4,658 1,133 0.115 1.101
40.00 4,595 943 0.071 1.033 3,450 759 0.066 0.739
6 20.00 5,630 1,691 0.176 2.305 3,335 978 0.176 1.281
40.00 2,870 782 0.098 1.320 1,610 460 0.098 0.733
8 25.00 4,600 1,840 0.212 2.921 2,760 782 0.212 1518  AHIQIHAZ B7HE2| R0, TS E AV|HS| 60%, 0l E=E 40% 7 IEYLICh
10 25.00 3.680 2013 0242 3.140 2185 621 0253 1645 «In case of slotting for stainless steel, set 60% of RPM and 40% of the feed rate in the table above.
12 30.00 2,875 2,070 0.265 3.105 1,725 495 0.276 1.714
Milling amount ‘ o
of side milling AR
EHFEA
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4CF

Cutting Condition

Work Material Prehardened Steels / Hardened Steels Hardened Steels
| ARy oa|stEZ/nEEY nF=Y
Hardness
Az ~45HRC 45~55HRC
Diameter Radius Feed Feed
a7 es RPM (mmy/min) Ap Ae RPM (mmymin) Ap Ae
6.0 1.0 12,650 12,600 0.170 3.020 9,000 11,000 0.110 2.800
8.0 1.0 8,000 12,000 0.220 3.630 6,700 11,000 0.170 3.360
10.0 20 5,500 11,000 0.200 4.860 4,800 9,500 0.150 4.500
12.0 2.0 5,150 11,200 0.340 5.440 4,590 10,080 0.280 5.040
Ae
Depth of Cut [
Tl “’ji
4CHF,4CHFHR
Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
AR mslEY/nEEY k212
Hardness
Az ~45HRC 45~55HRC
Diameter Radius Feed Feed
o7 e RPM (il Ap Ae RPM (il Ap Ae
5 1.0 11,000 11,000 0.150 2.160 9,600 9,500 0.100 2.000
6.0 1.0 12,650 12,600 0.170 3.020 9,000 11,000 0.110 2.800
8.0 1.0 8,000 12,000 0.220 3.630 6,700 11,000 0.170 3.360
10.0 2.0 5,500 11,000 0.200 4.860 4,800 9,500 0.150 4.500
12.0 20 5,150 11,200 0.340 5.440 4,590 10,080 0.280 5.040
Ae
—

Depth of Cut

Hoy

2NS

Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
I ALRH z2|si=d/n8=d n3=Z
Ha’,c‘;”Eess ~45HRC 45~55HRC
Dlzzter Effec:%/;g o RPM (m'r:ne/en?in) Ap he RPM (m';:/er:in) A he

0.5 56,000 270 0.003 0.160 44,800 180 0.002 0.144

0.2 1.0 50,900 230 0.004 0.020 40,800 160 0.000 0.180
1.5 48,200 200 0.002 0.006 38,500 140 0.002 0.005

1.0 60,000 400 0.006 0.101 52,100 330 0.004 0.090

1.5 50,800 360 0.005 0.057 42,700 260 0.004 0.051

2.0 41,500 280 0.004 0.013 33,200 190 0.003 0.011

03 3.0 31,900 190 0.001 0.004 25,500 130 0.001 0.003
4.0 26,200 140 0.001 0.003 20,900 100 0.001 0.003

6.0 20,400 80 0.001 0.002 16,300 60 0.001 0.002

1.0 48,100 470 0.008 0.054 38,500 320 0.005 0.049

0.4 5.0 30,100 240 0.002 0.003 24,100 160 0.001 0.003
10.0 24,600 150 0.001 0.001 19,700 100 0.001 0.001

2.0 40,600 510 0.014 0.098 32,500 350 0.010 0.088

3.0 32,200 370 0.008 0.016 25,700 260 0.006 0.014

4.0 29,700 330 0.008 0.012 23,700 230 0.005 0.011

0.5 5.0 27,200 290 0.006 0.008 21,700 200 0.004 0.007
6.0 24,700 250 0.003 0.004 19,700 170 0.002 0.004

8.0 21,600 190 0.001 0.002 17,400 130 0.001 0.002

10.0 19,600 150 0.001 0.001 15,600 100 0.001 0.001

2.0 39,100 600 0.016 0.203 31,300 410 0.011 0.183

3.0 33,500 500 0.013 0.114 26,800 340 0.009 0.103

4.0 27,900 390 0.009 0.025 22,300 270 0.006 0.023

5.0 25,500 340 0.007 0.017 20,400 240 0.005 0.015

0.6 6.0 23,000 290 0.005 0.008 18,400 200 0.003 0.007
8.0 20,000 230 0.003 0.003 16,000 160 0.002 0.003

10.0 17,900 180 0.002 0.002 14,300 130 0.001 0.002

12.0 16,400 150 0.001 0.001 13,100 100 0.001 0.001

16.0 13,500 70 0.001 0.001 10,800 50 0.001 0.001

2.0 36,100 660 0.021 0.038 28,800 430 0.015 0.034

4.0 25,800 440 0.012 0.047 20,600 290 0.009 0.042

0.7 6.0 21,200 330 0.007 0.014 16,900 230 0.005 0.013
8.0 18,400 260 0.004 0.006 14,700 190 0.003 0.005

10.0 16,500 220 0.003 0.003 13,200 160 0.002 0.003

2.0 26,200 530 0.023 0.108 21,000 370 0.016 0.097

4.0 24,100 480 0.019 0.080 19,300 330 0.013 0.072

08 6.0 19,800 370 0.010 0.024 15,800 250 0.007 0.022
8.0 17,200 300 0.006 0.010 13,800 200 0.004 0.009

10.0 15,500 240 0.040 0.005 12,400 170 0.003 0.005

12.0 14,100 200 0.003 0.003 11,300 140 0.002 0.003

6.0 18,500 420 0.013 0.019 14,800 290 0.010 0.017

0.9 8.0 16,100 330 0.008 0.012 12,900 230 0.006 0.011
14,500 270 0.005 0.008 11,600 190 0.004 0.007

10 2.0 23,400 6,500 0.034 0.263 18,700 440 0.237 0.237
3.0 23,400 6,500 0.034 0.263 18,700 440 0.237 0.237
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2NS

Cutting Condition

Work Material Prehardened Steels / Hardened Steels Hardened Steels
TIARY a5lEY/nHEY 3=y
Ha;g;ess ~45HRC 45~55HRC
Dlz?ger Eﬁecg’\r/.eﬁg o RPM (m'r::/ergin) o2 o RPM (m'r:r?/en?in) Ap L2
4.0 21,500 580 0.028 0.195 17,200 400 0.176 0.176
5.0 19,600 510 0.022 0.013 15,700 360 0.011 0.011
6.0 17,600 440 0.016 0.058 14,100 310 0.052 0.052
8.0 15,300 360 0.010 0.024 12,300 250 0.022 0.022
10.0 13,800 300 0.007 0.013 11,000 210 0.012 0.012
1.0 12.0 12,600 250 0.005 0.007 10,100 170 0.006 0.006
14.0 11,700 210 0.003 0.005 9,400 150 0.005 0.005
16.0 11,000 180 0.003 0.003 8,800 130 0.003 0.003
20.0 9,800 130 0.002 0.001 7,900 90 0.001 0.001
25.0 8,800 80 0.002 0.001 7,100 50 0.001 0.001
30.0 8,100 30 0.001 0.001 6,500 30 0.001 0.001
4.0 18,300 580 0.036 0.189 14,500 400 0.170 0.170
6.0 16,100 4,910 0.026 0.120 1,280 340 0.108 0.108
8.0 13,900 400 0.016 0.051 11,100 280 0.046 0.046
12 10.0 12,400 340 0.011 0.026 9,900 230 0.023 0.023
’ 12.0 11,400 290 0.008 0.015 9,100 200 0.014 0.014
16.0 9,800 220 0.004 0.006 7,900 150 0.005 0.005
20.0 8,800 170 0.003 0.003 7,000 120 0.003 0.003
25.0 8,800 80 0.002 0.001 7,100 50 0.001 0.001
4.0 16,300 640 0.051 0.462 13,000 440 0.416 0.416
6.0 14,400 550 0.040 0.293 11,500 380 0.264 0.264
8.0 12,500 460 0.029 0.124 10,000 320 0.112 0.112
10.0 11,200 390 0.021 0.063 8,900 270 0.057 0.057
12.0 10,200 340 0.016 0.037 8,200 240 0.033 0.033
15 16.0 8,900 270 0.009 0.015 7,100 190 0.014 0.014
18.0 8,400 240 0.007 0.011 6,700 170 0.010 0.010
20.0 7,900 220 0.006 0.008 6,300 150 0.007 0.007
25.0 7,100 160 0.004 0.004 5,700 110 0.004 0.004
30.0 6,500 120 0.003 0.002 5,200 90 0.002 0.002
10.0 10,800 410 0.025 0.082 8,600 280 0.018 0.074
1.6 14.0 9,100 320 0.014 0.030 7,300 220 0.010 0.003
18.0 8,000 260 0.009 0.014 6,400 180 0.006 0.013
4.0 14,000 750 0.052 0.966 12,000 500 0.040 0.869
6.0 12,500 650 0.045 0.926 10,000 450 0.032 0.833
8.0 10,800 540 0.038 0.391 8,700 380 0.027 0.352
10.0 9,700 470 0.031 2.000 7,800 330 0.020 0.180
12.0 8,900 420 0.026 0.116 7,100 290 0.019 0.104
2.0 14.0 8,200 370 0.022 0.073 6,600 260 0.016 0.066
16.0 7,700 340 0.018 0.049 6,100 230 0.013 0.044
18.0 7,200 310 0.015 0.034 5,800 210 0.010 0.031
20.0 6,900 280 0.013 0.025 5,500 190 0.009 0.023
25.0 6,200 230 0.008 0.013 4,900 160 0.006 0.012
5,600 180 0.005 0.007 4,500 130 0.004 0.006
25 10.0 8,600 590 0.048 0.488 6,900 400 0.034 0.439

2NS

Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
I ALRH z2|si=d/n8=d n3=Z
Ha’,c‘;”Eess ~45HRC 45~55HRC
D?rjer Effec:%/;g o RPM (m'r:ne/en?in) Ap he RPM (m';:/er:in) A he
12.0 7,900 520 0.042 0.283 6,300 360 0.030 0.255
16.0 6,800 430 0.031 0.119 5,500 290 0.022 0.107
2.5 20.0 6,100 360 0.023 0.061 4,900 250 0.017 0.055
25.0 5,500 300 0.015 0.031 4,400 210 0.011 0.028
30.0 5,000 250 0.010 0.080 4,000 170 0.007 0.016
10.0 7,200 620 0.064 1.013 5,800 430 0.046 0.912
12.0 6,700 560 0.057 0.586 5,300 380 0.041 0.527
16.0 5,900 470 0.045 0.247 4,700 320 0.032 0.222
30 20.0 5,300 400 0.035 0.127 4,300 280 0.025 0.114
’ 25.0 4,800 340 0.025 0.065 3,900 230 0.018 0.059
30.0 4,500 290 0.018 0.038 3,600 200 0.013 0.034
35.0 4,200 250 0.013 0.024 3,300 170 0.009 0.022
40.0 3,900 220 0.009 0.016 3,100 150 0.006 0.014
12.0 5,100 600 0.078 1.852 4,100 410 0.056 1.667
16.0 4,400 510 0.065 0.781 3,600 350 0.046 0.703
20.0 4,000 440 0.054 0.400 3,200 300 0.038 0.360
40 25.0 3,600 380 0.042 0.205 2,900 260 0.030 0.185
30.0 3,300 330 0.033 0.119 2,600 230 0.024 0.107
35.0 3,100 290 0.026 0.075 2,500 200 0.019 0.068
40.0 2,900 250 0.210 0.050 2,300 180 0.015 0.045
50.0 2,600 200 0.013 0.026 2,100 140 0.009 0.023
16.0 3,500 520 0.089 1.907 2,800 360 0.064 1.716
20.0 3,100 440 0.085 0.977 2,500 310 0.061 0.879
25.0 2,800 390 0.077 0.500 2,200 270 0.055 0.450
5.0 30.0 2,500 340 0.066 0.28/9 2,000 230 0.047 0.260
35.0 2,300 300 0.040 0.182 1,900 210 0.038 0.164
40.0 2,200 270 0.042 0.122 1,700 180 0.030 0.110
50.0 1,900 210 0.022 0.063 1,500 150 0.016 0.057
20.0 2,600 470 0.088 2.025 2,100 330 0.063 1.823
6.0 30.0 2,000 340 0.077 0.600 1,600 240 0.055 0.540
40.0 1,700 260 0.058 0.253 1,300 170 0.041 0.228
8.0 20.0 2,300 450 0.130 1.600 1,700 330 0.090 1.440
1,500 250 0.080 0.200 1,100 160 0.060 0.180
Depth of Cut Slotting Side Miling
o " he Pl Dot 12 he oy
sl T e
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2SR

Cutting Condition

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

2SL,4SL

Cutting Condition

Slotting

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

AL zasiEz/nzE 2E=
Ha',:;";ss ~45HRC 45~55HRC
D'?:ger RPM (m'::/er:in) Ap Ae RPM (m'::/er:in) Ap Ae
0.2 45,000 115 0.020 0.200 40,000 95 0.010 0.100
0.3 45,000 140 0.030 0.300 40,000 115 0.015 0.150
0.4 45,000 180 0.040 0.400 40,000 140 0.020 0.200
05 45,000 280 0.050 0.500 40,000 220 0.025 0.250
0.6 45,000 360 0.060 0.600 40,000 285 0.030 0.300
0.7 42,500 400 0.070 0.700 35,000 290 0.035 0.350
08 40,000 440 0.080 0.800 30,000 295 0.040 0.400
1.0 38,000 570 0.100 1.000 25,500 360 0.050 0.500
1.2 32,000 625 0.120 1.200 21,500 390 0.060 0.600
15 29,000 653 0.150 1.500 19,500 405 0.075 0.750
2.0 26,000 680 0.200 2.000 17,500 420 0.100 1.000
25 21,650 680 0.250 2.500 14,500 420 0.125 1.250
3.0 17,300 680 0.300 3.000 11,500 420 0.150 1.500
35 15,250 690 0.350 3.500 10,150 430 0.175 1.750
4.0 13,200 700 0.400 4,000 8,800 440 0.200 2,000
45 12,850 753 0.450 4,500 8,550 470 0.225 2.250
50 12,500 805 0.500 5,000 8,300 500 0.250 2.500
55 11,425 788 0.550 5,500 7,600 490 0.275 2750
6.0 10,350 770 0.600 6.000 6,900 480 0.300 3.000
6.5 9,070 745 0.650 6.500 6,050 463 0.325 3.250
7.0 8,430 733 0.700 7.000 5,620 454 0.350 3.500
75 8,110 726 0.750 7.500 5,410 449 0.375 3.750
8.0 7,800 720 0.800 8.000 5,200 445 0.400 4,000
85 6,970 700 0.850 8.500 4,650 430 0.425 4.250
9.0 6,560 690 0.900 9.000 4,370 423 0.450 4500
95 6,350 685 0.950 9.500 4,230 419 0.475 4750
10,0 6,150 680 1,000 10,000 4,100 415 0.500 5,000
105 5,700 680 1.050 10,500 3,800 415 0.525 5,250
110 5,470 680 1.100 11,000 3,650 415 0.550 5.500
12,0 5,250 680 1.200 12,000 3,500 415 0.600 6.000
140 15,620 680 1.400 14,000 10,500 418 0.700 7.000
16.0 4,340 610 1.600 16,000 2,600 360 0.800 8.000
20.0 4,340 570 2.000 20,000 2,100 300 1.000 10,000
Depth of Cut Slotting Side Milling
Hol o e “‘l T o oo
e e

ALY oostEZ/nEx=Y @=L
Hag”;ss ~45HRC 45~55HRC
D'E,;ter RPM (mfffnfin) Ap Ae RPM (mﬁfnfin) Ap Ae
1.0 9,000 35 0.100 1.000 5,700 15 0.050 0.500
1.5 6,000 45 0.150 1.500 4,500 15 0.075 0.750
20 4,800 45 0.200 2.000 3,000 15 0.100 1.000
3.0 3,400 55} 0.300 3.000 2,100 20 0.150 1.500
4.0 2,700 30 0.400 4,000 1,700 20 0.200 2.000
5.0 2,300 40 0.500 5.000 1,500 20 0.250 2.500
6.0 2,000 50 0.600 6.000 1,300 25 0.300 3.000
8.0 1,500 50 0.800 8.000 1,000 25 0.400 4,000
10.0 1,300 50 1.000 10.000 800 25 0.500 5.000
12.0 1,100 45 1.200 12.000 670 20 0.600 6.000
16.0 820 30 1.600 16.000 500 15 0.800 8.000
20.0 650 25 2.000 20.000 400 13 1.000 10.000
Side Milling
Work Material Prehardened Steels / Hardened Steels Hardened Steels
g ES | Za|5tEY/nE=2 kL
Har,o‘jniess ~45HRC 45~55HRC
D'Eéter RPM (mf:;:in) Ap Ae RPM (mff/en?in) Ap Ae
1.0 9,000 35 0.100 1.000 6,500 20 0.050 0.500
1.5 6,000 45 0.150 1.500 5,000 35 0.075 0.750
20 4,800 45 0.200 2.000 3,500 30 0.100 1.000
3.0 3,400 55} 0.300 3.000 2,600 40 0.150 1.500
4.0 2,700 65 0.400 4,000 2,100 50 0.200 2.000
5.0 2,300 80 0.500 5.000 1,800 60 0.250 2.500
6.0 2,000 100 0.600 6.000 1,500 75 0.300 3.000
8.0 1,500 100 0.800 8.000 1,200 85 0.400 4,000
10.0 1,300 100 1.000 10.000 950 75 0.500 5.000
12.0 1,100 90 1.200 12.000 800 60 0.600 6.000
16.0 820 65 1.600 16.000 600 45 0.800 8.000
20.0 650 50 2.000 20.000 480 40 1.000 10.000
Slotting Side Milling
Depth of Cut « Ap : Axial Depth 2 o Ap :AxialDepth &
ozt « Ae : Radial Depth = « Ae : Radial Depth 4%
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4NS

Cutting Condition

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

TJALRH Za|slEY/ndEY @Y
Ha;g;ess ~45HRC 45~55HRC
R;_??I; ° Eﬁecg"r/.ei; o RPM (m'r:r?f rg in) Ap = RPM (m'r::/e rg in) HE =
1.0 8.0 16,900 390 0.010 0.024 14,200 265 0.007 0.022
1.5 8.0 14,600 520 0.029 0.124 12,400 355 0.020 0.112
1.5 16.0 10,500 322 0.009 0.015 8,000 230 0.007 0.014
2.0 8.0 12,800 630 0.038 0.391 10,600 470 0.027 0.352
2.0 16.0 9,800 378 0.018 0.049 7,300 268 0.013 0.044
2.5 16.0 7,220 480 0.031 0.119 6,700 326 0.022 0.107
2.5 25.0 6,360 338 0.015 0.031 5,500 273 0.011 0.028
3.0 8.0 8,800 736 0.064 1.978 6,900 553 0.046 1.780
3.0 16.0 6,300 543 0.045 0.248 5,890 362 0.032 0.222
3.0 25.0 5,880 397 0.025 0.038 3,900 293 0.018 0.034
40 16.0 5,100 573 0.065 0.781 5,150 397 0.046 0.703
40 20.0 4,640 503 0.054 0.493 4,160 351 0.038 0.444
4.0 25.0 4,180 433 0.042 0.205 3,180 304 0.030 0.185
4.0 40.0 3,300 341 0.021 0.050 2,770 208 0.015 0.045
Dee’:?oof Cut ?‘ng:g Axial Depth 2 ?Iiz W::Sn Depth &
zolaf « Ae : Radial Depth = e Ae : Radial Depth a%

4TE

Cutting Condition

| cagnseas Mook | feredteell | Mmool i sods
it H 252 ngs/mesEd | mEEg/AHRRA e
=750 HN/mm2 —30 HRe 30-38 HRc 39-45 HRe 46-55 HRc
. Ap Ap Ap Ap Ap
Cutting Dia, Feed : Feed : Feed ) Feed : eed )

=4 RPM (mm/min) 5\5;')?;'1 RPM (mm/min) é:é?L RPM (mm/min) 62(;')?:1 RPM (mm/min) DAeX;I)?L RPM (mm/min) 62}'%

0.014- 0.014- 0.014- 0.014- 0.007-
0.7 23,200 750 0.030 21,600 545 0.030 20,000 420 0.030 18,000 355 0.030 10,800 210 0.014

0.016- 0.016- 0.016- 0.016- 0.008-
0.8 20,000 750 0.035 18,800 545 0.035 17,600 420 0.035 15,600 355 0.035 9,200 210 0.016

0.02- 0.02- 0.02- 0.02- 0.01-
1.0 16,000 745 0.045 15,200 545 0.045 14,000 420 0.045 12,400 355 0.045 7,600 210 0.02
Depth of Cut Ao

Ap

Hoy
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4SR,4SRHR

Cutting Condition

Slotting

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

AR majsi=g/nEs 7=
Har,:;";ss ~45HRC 45~55HRC
D'?;ger RPM (m'::/ergin) Ap Ae RPM (m'::fr:in) Ap Ae
1.0 38,000 684 0.100 1.000 25,500 430 0.050 0.500
15 32,000 750 0.150 1.500 21,500 465 0.075 0.750
2.0 26,000 816 0.200 2,000 17,500 500 0.100 1.000
25 21,650 816 0.250 2.500 14,500 500 0.125 1.250
3.0 17,300 816 0.300 3.000 11,500 500 0.150 1.500
35 15,250 828 0.350 3.500 10,150 515 0.175 1.750
40 13,200 840 0.400 4,000 8,800 530 0.200 2.000
45 12,850 903 0.450 4,500 8,550 565 0.225 2.250
5.0 12,500 966 0.500 5,000 8,300 600 0.250 2,500
55 11,425 945 0.550 5.500 7,600 588 0.275 2.750
6.0 10,350 924 0.600 6.000 6,900 575 0.300 3.000
7.0 9,075 894 0.700 7.000 6,050 555 0.350 3.500
80 7,800 864 0.800 8.000 5,200 535 0.400 4,000
9.0 12,850 903 0.450 4,500 8,550 565 0.225 2.250
10.0 6,150 816 1,000 10.000 4,100 50 0.500 5,000
12,0 5,250 816 1.200 12,000 3,500 500 0.600 6.000
14,0 10,250 920 0.625 6.250 6,825 571 0.313 3.125
16.0 4,340 732 1.600 16.000 2,600 430 0.800 8.000
20.0 4,340 730 2.000 20,000 2,600 430 1.000 10,000
Depth of Cut Slotting Side Miling
Holat o AR Bt & T e
Ae =

< 27132 B2, Y71 Feed US HIOR SHIA|L. B A

* For slotting, set the feed rate in half. In case of slotting for stainless steel, set 60% of RPM and 40% of the feed rate in the table above.

HiRlAZ E7I52

A0l TSz = 47|HO| 60%, OlE&EE 40% 7 |IELCt

4SR,4SRHR

Cutting Condition

Side Milling

Work Material

Prehardened Steels / Hardened Steels

Hardened Steels

TAR majsi=z/nEs 7=y
Hag”;ss ~45HRC 45~55HRC
D'?;ger RPM (m'::/ergin) Ap Ae RPM (m'::/er:in) Ap Ae
1.0 38,000 821 1.000 0.030 25,500 516 0.500 0.020
15 32,000 900 1.500 0.045 21,500 558 0.750 0.030
2.0 26,000 979 2.000 0.060 17,500 600 1.000 0.040
25 21,650 979 2.500 0.075 14,500 600 1.250 0.050
3.0 17,300 979 3,000 0.090 11,500 600 1.500 0.060
35 15,250 994 3.500 0.105 10,150 618 1.750 0.070
40 13,200 1,008 4,000 0.120 8,800 636 2.000 0.080
45 12,850 1,084 4,500 0.135 8,550 678 2.250 0.090
5.0 12,500 1,159 5,000 0.150 8,300 720 2.500 0.100
55 11,425 1,134 5.500 0.165 7,600 705 2.750 0.110
6.0 10,350 1,109 6.000 0.180 6,900 690 3.000 0.120
7.0 9,075 1,073 7.000 0.210 6,050 666 3.500 0.140
8.0 7,800 1,037 8.000 0.240 5,200 642 4,000 0.160
9.0 6,975 1,008 9,000 0.270 4,650 621 4.500 0.180
10.0 6,150 979 10.000 0.300 4,100 600 5,000 0.200
12,0 5,250 979 12,000 0.360 3,500 600 6.000 0.240
14,0 4,795 929 14,000 0.420 3,050 558 7.000 0.280
16.0 4,340 878 16.000 0.480 2,600 516 8.000 0.320
20.0 4,340 876 20.000 0.600 2,600 516 10.000 0.400
Depth of Cut Slotting Side Milling
e i, I gl
' Ael ' : T he

- B7KZ0| 42, A7|E Feed S Yo SHIAIR. T8t A

HIRlAY BTS2

Z0||, STAEE AT7|HO| 60%, 0SS EE 40% 7 |ZQILICE

« For slotting, set the feed rate in half. In case of slotting for stainless steel, set 60% of RPM and 40% of the feed rate in the table above.
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6SR

6CLHR

Cutting Condition Cutting Condition ¥4
Slotting Slotting
Work Material Prehardened Steels / Hardened Steels Hardened Steels Work Material Prehardened Steels / Hardened Steels Hardened Steels
AR mslEY/nHEY nF=Y AR m25lEY/nHEY 3=y
Hardness Hardness
Ae 45HRC 45~55HRC T 45HRC 45~55HRC
Diameter Feed Feed Diameter Feed Feed
uz RPM T Ap Ae RPM (i) Ap Ae u RPM (mmy/min) Ap Ae RPM (mmy/min) Ap Ae
6.0 17,280 9,396 9.00 0.30 13,820 6,578 3.00 0.18 6.0 10,350 1,440 0.30 4.80 6,900 576 0.12 3.00
8.0 12,960 9,396 12.00 0.40 10,360 6,578 4,00 0.24 8.0 7,800 1,314 0.40 6.40 5,200 526 0.16 4.00
10.0 10,360 9,396 15.00 0.50 8,290 6,578 5.00 0.30 10.0 6,150 1,224 0.50 8.00 4,100 490 0.20 5.00
12.0 8,640 7,776 18.00 0.60 6,910 5,444 6.00 0.36 12.0 5,250 1,224 0.60 9.60 3,500 490 0.24 6.00
Side Milling Side Milling
Work Material Prehardened Steels / Hardened Steels Hardened Steels Work Material Prehardened Steels / Hardened Steels Hardened Steels
AR mlslEL/nH=Y nF= AR slEY/nFEY 3=y
Hardness Hardness
Az 45HRC 45~55HRC Az 45HRC 45~55HRC
Diameter Feed Feed Diameter Feed Feed
uz RPM (i) Ap Ae RPM i) Ap Ae uz RPM (i) Ap Ae RPM (i) Ap Ae
6.0 17,280 9,396 9.00 0.30 13,820 6,578 3.00 0.18 6.0 10,350 1,458 6.00 0.18 6,900 875 3.00 0.12
8.0 12,960 9,396 12.00 0.40 10,360 6,578 4,00 0.24 8.0 7,800 1,426 8.00 0.24 5,200 855 4,00 0.16
10.0 10,360 9,396 15.00 0.50 8,290 6,578 5.00 0.30 10.0 6,150 1,296 10.00 0.30 4,100 778 5.00 0.20
12.0 8,640 7,776 18.00 0.60 6,910 5,444 6.00 0.36 12.0 5,250 1,296 12.00 0.36 3,500 778 6.00 0.24
16.0 6,480 5,832 24,00 0.80 5,180 4,083 8.00 0.48
20.0 5,180 1,998 30.00 1.00 4,140 3,288 10.00 0.60
Depth of Cut  Ap : Axial Depth £
Holzk * Ae : Radial Depth !
Slotting Side Milling &l
Depth of Cut * Ap iAxiaI Depth 2 * Ap fowa.I Depth Z
gohlﬂoF * Ae : Radial Depth Ao * Ae : Radial Depth 4’%
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2BRE

Cutting Condition

2BTE

Cutting Condition
Work Material Prehardened Steels / Hardened Steels Hardened Steels
A m2siEY/nZEY nZ=Y
Hardness

AT 45HRC 45~55HRC

Radius Feed Feed
e RPM - Ap Ae RPM Gt Ap Ae
RO.5 13,000 1,800 0.025 0.100 10,000 500 0.025 0.100
R1.0 11,100 1,500 0.050 0.200 8,000 640 0.050 0.200
R2.0 7,200 1,600 0.200 0.400 4,700 940 0.200 0.400
R3.0 5,800 1,400 0.300 0.600 5,800 1,300 0.300 0.600
R4.0 4,800 1,440 0.400 0.800 4,800 1,350 0.400 0.800
R5.0 4,800 1,440 0.500 1.000 4,800 1,450 0.500 1.000

Depth of Cut

Moy

:

Coe]

Work Material Prehardened Steels / Hardened Steels Hardened Steels
| ARy oa|stEZ/nEEY nF=Y
Ha’,g"EeSS 40~50HRC 50~52HRC

R;_?y';‘ ’ Cumn':”léength RPM (m'r::f rrc: in) Ap 3 RPM (m'r::/e rr? in) A2 =
RO.1 0.4 43,200 439 0.005 0.007 34,560 351 0.004 0.006
RO.15 0.6 43,200 734 0.009 0.012 34,560 588 0.007 0.009
R0.2 0.8 43,200 887 0.013 0.014 34,560 710 0.010 0.012
R0.25 1.0 44,800 1,275 0.016 0.020 35,840 1,020 0.012 0.016
R0.3 1.2 46,400 1,540 0.019 0.023 37,120 1,232 0.015 0.019
R0.35 1.4 44,000 1,724 0.022 0.028 35,200 1,379 0.017 0.022
RO.4 1.6 41,600 1,907 0.160 0.032 33,280 1,526 0.128 0.026
RO 1.2 32,800 1,693 0.045 0.036 26,240 1,355 0.040 0.029
25 32,800 1,693 0.020 0.036 26,240 1,355 0.016 0.029
RO.75 2.0 21,600 1,867 0.070 0.061 17,280 1,493 0.057 0.049
3.0 21,600 1,867 0.053 0.061 17,280 1,493 0.043 0.049
R1.0 4.0 16,000 1,816 0.073 0.082 12,800 1,452 0.060 0.066
R1.25 5.0 12,800 1,877 0.050 0.104 10,240 1,501 0.040 0.083
R1.5 5.0 10,400 2,264 0.125 0.154 8,320 1,812 0.115 0.123
R2.0 6.0 8,000 2,122 0.180 0.187 6,400 1,697 0.144 0.150
R3.0 9.0 5,520 1,979 0.235 0.253 4,416 1,583 0.190 0.202
12.0 5,520 1,979 0.207 0.253 4,416 1,583 0.166 0.202
R4.0 14.0 4,576 1,020 0.360 0.158 3,661 816 0.288 0.126
R5.0 18.0 3,640 714 0.450 0.139 2,912 571 0.360 0.111
R6.0 22.0 3,016 612 0.540 0.143 2,413 490 0.432 0.114
R8.0 30.0 2,388 612 0.372 0.132 1,911 490 0.298 0.106
R10.0 40.0 1,943 367 0.248 0.120 1,554 294 0.198 0.096

Depth of Cut ol
Holar i:k./&/
|-2e |
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2,4CLE 2SRE,SLE

Cutting Condition ¥ Cutting Condition
Slotting Slotting
Work Material Prehardened Steels / Hardened Steels Hardened Steels Work Material Prehardened Steels / Hardened Steels Hardened Steels
| Az Z2stEZ/nd=Z il | Az Z2stEZ/nd=g 3=
Hardness Hardness
He 40~45HRC 45~55HRC Ae 40~45HRC 45~55HRC
Diameter Feed Feed Diameter Feed Feed
uz RPM T Ap Ae RPM it/ Ap Ae uz RPM (mmy/min) Ap Ae RPM (mmy/min) Ap Ae
1.0 38,000 1,116 0.050 0.800 25,500 446 0.020 0.500 0.2 45,000 312 0.02 0.20 40,500 218 0.16 0.10
15 32,000 1,224 0.075 1.200 21,500 490 0.030 0.750 g-j 32-888 ‘5‘22 g-gi g-jg 33-288 g;g 8-;‘2‘ g-;g
P 2 > . \ . . , . .
.0 6,000 1,33 0.100 1.600 17,500 533 0.040 1.000 05 45,000 888 0.05 0.50 40,500 622 0.40 0.25
3.0 17,300 1,350 0.150 2.400 11,500 540 0.060 1.500 0.6 45,000 1,128 0.06 0.60 40,500 790 0.48 0.30
4.0 13,200 1,386 0.200 3.200 8,800 554 0.080 2.000 07 42,500 1,284 0.07 0.70 35,250 899 0.56 0.35
6.0 10,350 1,440 0.300 4.800 6,900 576 0.120 3.000 0.8 40,000 1,440 0.08 0.80 30,000 1,008 0.64 0.40
8.0 7,800 1,314 0.400 6.400 5,200 526 0.160 4,000 1.0 38,000 1,800 0.10 1.00 25,500 1,260 0.80 0.50
100 6.150 1204 0.500 8.000 2100 290 0.200 5000 1.5 32,000 1,920 0.15 1.50 21,500 1,344 1.20 0.75
: & 2 - - & - - 2.0 26,000 2,040 0.20 2.00 17,500 1,428 1.60 1.00
12.0 5,250 1,224 0.600 9.600 3,500 490 0.240 6.000 25 21,650 2.040 0.25 250 14,500 1.428 200 125
3.0 17,300 2,040 0.30 3.00 11,500 1,428 2.40 1.50
Side Miling 4.0 13,200 2,112 0.40 4.00 8,800 1,478 3.20 2.00
5.0 12,500 2,400 0.50 5.00 8,300 1,680 4.00 2.50
Wor& illaterial Prehardenre;d Etc—;eljs}/ H;:rdgr:ed Steels Harder;(:d iteels 6.0 10,350 2,280 0.60 6.00 6,900 1,596 4.80 3.00
TIARH HZelotEd/na=g 18=3 8.0 7,800 2,232 0.80 8.00 5,200 1,562 6.40 4,00
Hardness 10.0 6,150 2,040 1.00 10.00 4,100 1,428 8.00 5.00
A= A0~4SHRC A5~SBHRC 12,0 5,250 2,040 120 12,00 3,500 1,428 9.60 6.00
Diameter Feed Feed 16.0 4,340 1,872 1.60 16.00 2,600 1,310 12.80 8.00
uz RPM N Ap Ae RPM Gimifiil Ap Ae 20.0 4,340 1,728 2.00 20.00 2,100 1,210 16.00 10.00
1.0 38,000 882 1.000 0.030 25,500 529 0.500 0.020
15 Side Milling
2.0 26,000 1,296 2.000 0.060 17,500 778 1.000 0.040 Work Material Prehardened Steels / Hardened Steels Hardened Steels
30 17,300 1,323 3.000 0.090 11,500 794 1500 0.060 AR =ZeotEY/nBEY 3=z
40 13,200 1,350 4,000 0.120 8,800 810 2.000 0.080 HarjgnEeSS 40~45HRC 45~55HRC
6.0 10,350 1,458 6.000 0.180 6,900 875 3.000 0.120
8.0 7,800 1,426 8.000 0.240 5,200 855 4,000 0.160 DiiTitef RPM (mfne/er:in) Ap Ao RPM (mfnefr:in) Ap Ae
10.0 6,150 1,296 10.000 0.300 4,100 778 5.000 0.200 T;’ 38,000 3 100 0.03 2550 . 0.50 0.0
. | 735 . . ,55 515 .5 .
12.0 5,250 1,296 12.000 0.360 3,500 778 6.000 24,000 15 32,000 788 150 0.05 10,025 552 075 0.03
2.0 26,000 840 2.00 0.06 17,500 588 1.00 0.04
2.5 21,650 840 2.50 0.08 14,500 588 1.25 0.05
3.0 17,300 840 3.00 0.09 11,500 588 1.50 0.06
Denth of o o 4.0 13,200 875 4,00 0.12 8,800 613 2.00 0.08
epth of Cut P pEten < 50 12,500 1015 5.00 0.15 8,300 711 2.50 0.10
xolat 6 f2 J B
Sk Ae 6.0 10,350 945 6.00 0.18 6,900 662 3.00 0.12
8.0 7,800 924 8.00 0.24 5,200 647 4,00 0.16
10.0 6,150 840 10.00 0.30 4,100 588 5.00 0.20
12.0 5,250 840 12.00 0.36 3,500 588 6.00 0.24
16.0 4,340 700 16.00 0.48 2,600 490 8.00 0.32
20.0 4,340 760 20.00 0.60 2,100 532 10.00 0.40
Depth of Cut Slotting Side Milling
EOIEF * Ap : Axial Depth 2 * Ap : Axial Depth 2
HS * Ae : Radial Depth Ao * Ae : Radial Depth 4:‘_7
4“—‘-* Ae
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4SRE,4SLE

Cutting Condition

Slotting
Work Material Prehardened Steels / Hardened Steels Hardened Steels
| Az Z2stEZ/nd=Z il
Hag";ss 40~45HRC 45~55HRC
D'alérfger RPM (m'::/ergin) Ap Ae RPM (m'::/er:in) Ap Ae
1.0 38,000 2,160 0.10 1.00 25,500 1,512 0.80 0.50
1.5 32,000 2,304 0.15 1.50 21,500 1,613 1.20 0.75
20 26,000 2,448 0.20 2.00 17,500 1,714 1.60 1.00
25 21,650 2,448 0.25 2.50 14,500 1,714 2.00 1.25
3.0 17,300 2,448 0.30 3.00 11,500 1,714 2.40 1.50
4.0 13,200 2,534 0.40 4.00 8,800 1,774 3.20 2.00
5.0 12,500 2,880 0.50 5.00 8,300 2,016 4.00 2.50
6.0 10,350 2,736 0.60 6.00 6,900 1,915 4.80 3.00
8.0 7,800 2,678 0.80 8.00 5,200 1,875 6.40 4.00
10.0 6,150 2,448 1.00 10.00 4,100 1,714 8.00 5.00
12.0 5,250 2,448 1.20 12.00 3,500 1,714 9.60 6.00
16.0 4,340 2,246 1.60 16.00 2,600 1,572 12.80 8.00
20.0 4,340 2,074 2.00 20.00 2,100 1,452 16.00 10.00
Side Milling
Work Material Prehardened Steels / Hardened Steels Hardened Steels
| ALY Z2|stEZ/n8=Z kL=
Har,g”;ss 40~45HRC 45~55HRC
D'z‘ge’ R (m'r::/er:in) Ap he RPM (m'r::/er:in) Ap he
1.0 38,000 809 1.00 0.03 25,500 566 0.50 0.02
1.5 32,000 867 1.50 0.05 21,500 607 0.75 0.03
20 26,000 924 2.00 0.06 17,500 647 1.00 0.04
25 21,650 924 2.50 0.08 14,500 647 1.25 0.05
3.0 17,300 924 3.00 0.09 11,500 647 1.50 0.06
4.0 13,200 963 4,00 0.12 8,800 674 2.00 0.08
5.0 12,500 1,117 5.00 0.15 8,300 782 2.50 0.10
6.0 10,350 1,040 6.00 0.18 6,900 728 3.00 0.12
8.0 7,800 1,016 8.00 0.24 5,200 71 4.00 0.16
10.0 6,150 924 10.00 0.30 4,100 647 5.00 0.20
12.0 5,250 924 12.00 0.36 3,500 647 6.00 0.24
16.0 4,340 770 16.00 0.48 2,600 539 8.00 0.32
20.0 4,340 836 20.00 0.60 2,100 585 10.00 0.40
Depth of Cut Slotting Side Milling
ggaor * Ap : Axial Depth 2- * Ap : Axial Depth <°'
* Ae : Radial Depth e * Ae : Radial Depth 4’%

5,6TROCHOIDAL

Cutting Condition /
Work Material Alloy Steels Stainless Steels/Titanium Alloty Steels Hardened Steels
ALY EEC AHQIRIAL/ElEHE R 1F=Y
Diameter Feed Feed Feed
u RPM (it Ap Ae RPM () Ap Ae RPM (T Ap Ae
6.0 3,700 450 6.00 0.30 3,200 380 6.00 0.30 1,100 65 6.00 0.30
8.0 2,800 400 8.00 0.40 2,350 420 8.00 0.40 950 60 8.00 0.40
10.0 2,250 325 10.00 0.50 1,990 350 10.00 0.50 750 60 10.00 0.50
12.0 1,990 300 12,00 0.60 1,550 270 12.00 0.60 600 55 12.00 0.60
16.0 1,550 250 16.00 0.80 1,250 250 16.00 0.80 500 50 16.00 0.80
20.0 1,200 180 20.00 1.00 900 150 20.00 1.00 350 50 20.00 1.00
Depth of Cut o Ap iAxialDepth &
Helzk  Ae : Radial Depth A
Ae
4SSN,4SST
Cutting Condition 7

Work Material Carbon Steels/Alloy Steels | Titanium Alloy/Stainless Steels Hardened Steels Ultra Hardened Steels/Inconel
I A{RY EAZ/EEZ ElEts Ei3/AHQAZ ni2le=rls L/l
Hardness
A 45 HRc 45-55 HRc
Cutting Dia. Feed Feed

uxz RPM (mming Ap Ae RPM (m/min) Ap Ae
2 6,100 120 5,300 90 3,200 40 1,500 22
3 5,300 220 4,400 100 2,400 50 1,540 28
4 4,400 220 3,700 150 2,000 80 1,300 40
6 3,200 280 2,600 200 1,500 100 1,000 50
8 2,400 300 2,000 210 1,100 110 800 45
10 1,900 2,800 1,500 210 1,000 120 700 45
12 1,500 1,500 1,300 160 800 100 550 38

D D
1

Depth of Cut

ey

<0.5D (D= @18)
£0.3D (D= @18)

Zﬁ .

=00.5D

- 9lo] 42 FP1HZ 7|

=2l S28 7182| B RPM2 80-100%, 0l8S == 60-80%= ME8!,
* The above data are based on side milling. For slotting, apply 80—100% of the RPM and 60—80% of the feed shown on the table.
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4CSN,4CST

Cutting Condition

2SG

) Alloy Steels/Tool Steels Hardened Steels/Prehardened Steels Hardened Steels/Stainless Steels
WOYLEle‘He”a' sausan/zan nA=Z/=25EY DHEY/AHRIAZ
SKD11/SKD61/NAK SKT/SKD/NAK55/HPM1 SUS304/SKD
reress ~30HRc 30 ~ 38HRc 38 ~ 45HRc
(=]
Di 1
I?_T; er RPM Feed (mm/min) RPM Feed (mm/min) RPM Feed (mm/min)
=20
3 7,700 620 7,100 470 6,700 420
4 5,800 700 5,300 470 5,000 460
5 4,600 680 4,200 490 4,000 490
6 3,800 570 3,600 520 3,300 510
8 2,900 500 2,700 500 2,500 470
10 2,300 490 2,100 430 2,000 430
12 1,900 430 1,800 410 1,700 400
Depth of Cut A Ap o
e > ° o 325:12 205D
Cutting Condition
Work Material Graphite
| AFRY 59
Radius :
e RPM Feed (mm/min)
R0.25 32,000 1,000
R0.5 32,000 1,600
R0O.75 28,000 1,600
R1.0 24,000 1,600
R1.5 16,000 1,600
R2.0 12,000 1,600
R2.5 9,600 1,400
R3.0 8,000 1,200
R4.0 6,400 640
R5.0 5,200 650
R6.0 4,300 600
R5.0 3,200 280
R6.0 2,700 330

Depth of Cut

Holy

Ap

1.0D

Pf

Cutting Condition
Work Material Graphite
| AFRY 59
Outer Di i(
Her 9l zme e RPM Feed (mm/min)
2 8,000 250
3 8,000 380
4 8,000 510
5 8,000 640
6 8,000 770
8 8,000 1,000
10 8,000 1,250
Ae
Depth of Cut i & 2
g?:‘E_'oF 1D 0.1D |
2,4BD
Cutting Condition
Work Material Graphite
| AFRY 59
Radius )
Bz RPM Feed (mm/min)
R0.5 40,000 2,000
R1.0 40,000 2,200
R1.5 30,000 2,400
R2.0 24,000 2,600
R3.0 16,000 2,600
R4.0 12,000 2,800
R5.0 10,000 3,000
R6.0 8,000 3,000

Depth of Cut
HYUE
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2NBC

Cutting Condition

1FE

Cutting Condition

Work Material

Copper Alloys

I AfxH S B3
Radius Feed
e RPM ) Ap Ae
RO.5 40,000 3,200 0.04 0.10
RO.75 40,000 4,000 0.07 0.15
R1.0 39,000 4,700 0.09 0.20
R1.5 30,000 4,500 0.10 0.30
R2.0 27,000 4,300 0.11 0.40
R3.0 16,000 2,900 0.18 0.60
Depth of Cut ;_W
o T T
Cutting Condition
Work Material Copper Alloys
Al s82
. Slotting Side Milling
Diameter
=4 Feed Feed
RPM (mmy/min) Ap Ae RPM (mmy/min) Ap Ae
1.0 40,000 2,000 0.03 1.00 40,000 3,000 0.03 0.20
1.5 26,000 16,000 0.06 1.50 45,000 5,500 0.06 0.30
20 30,000 1,600 0.12 2.00 40,000 4,700 0.10 0.60
3.0 20,000 2,200 0.12 3.00 35,000 8,000 0.10 0.60
4.0 15,000 2,200 0.25 4,00 32,000 7,000 0.15 0.80
Depth of Cut * Ap : Axial Depth 2

By

* Ae : Radial Depth

Work Material Acrylic Alloy Steels
| AfRH (JEE! 2z
Outer Diameter Feed Feed
oA o (mm/min) A (mm/min)
1.0 32,000 2,000 23,000 1,300
1.2 32,000 2,100 23,000 1,400
1.5 32,000 2,100 23,000 1,400
20 32,000 2,200 23,000 1,500
25 28,000 2,300 21,000 1,600
3.0 25,000 2,400 18,000 1,700
4.0 20,000 2,400 15,000 1,800
6.0 13,500 2,300 10,000 1,800
1
Depth of Cut M%T “RED
ez %
2NCD,2NCDHR
Cutting Condition
PV Mild Steels/Carbon Steels Alloy Steels/Tool Steels Aluminum Alloys
ork Material e -
AR QURPLR 2 /LA ZE SFLRSL/37Z o=nis st
SS400 / SS55C SKD/SUS/SCM
Cutting Dia. . ) .
olMxIZ RPM Feed (mm/min) RPM Feed (mm/min) RPM Feed (mm/min)
3.0 860 9,600 480 8,000 1,150 1,800
4.0 650 7,200 360 6,000 860 9,600
6.0 430 4,800 240 4,000 580 6,400
8.0 430 3,600 180 3,000 580 4,800
10.0 410 2,900 140 2,400 530 3,800
12.0 380 2,400 120 2,000 510 3,200
Depth of Cut Ad < 04D ad
e '
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2CE

Cutting Condition

AELE ()

TARTOOL CO., LTD.
) Mild Steels/Carbon Steels | Alloy Steels/Tool Steels Prehardened Steels )
Hon e YR e sa3z/272 majsiEz N
$5400 / SS55C SKD / SCM HPM/NAK(30~45HRC) TEEE
Feed Feed Feed Feed
Diameter RPM (mm/min) RPM (mm/min) RPM (mm/min) RPM (mm/min)
=24
1,400 100 800 50 650 40 4,800 280
4 1,280 100 690 50 580 40 4,200 280
5 1,300 100 640 50 520 40 3,300 280
6 1,150 100 600 50 480 40 2,900 280
8 1,000 100 530 50 420 40 2,600 280
10 850 100 490 40 390 30 2,400 260
12 720 90 410 40 310 30 1,900 260
Depth of Cut ; s
ozt Ad': 0.5D~1.0D I } } }
Cutting Condition /
Work Material Carbon Steels Alloy Steels Prehardened Steels
I|AFRY (=l = mastEZ
Cutting Dia. Feed Feed Feed
LhEIZ Al (mm/min) AL (mm/min) sl (mm/min)
6 1430 86 950 58 720 43
8 1070 64 720 43 540 32
10 860 52 580 34 430 26

Depth of Cut RD = 0.1D
=M

&5 INNOBIZ

JleyugsLoe
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» =Z BALL E/M, Z4R E/M

» HSS ROUGHING E/M (2Z A LONG X 1.5 EX LONG X 2
= 20 o5} 30 oJst 40 oJst 50 o|5t
= 5,300 6,600 9,300 11,900
* EHLEAl 74 X 1.5 * CREJIA| 45,000 * MMt x 1.5
> =Z ROUGHING E/M (21&g¢iah LONG X 1.5 EX LONG X 2
=z 100]3} 120|5} 160|5t 200[5} 250[5t 300(5}
= 13,200 13,800 15,900 21,200 30,000 36,000
* =AZIAl 74 X 1.5 * CRETIA| +5,000
> LE0|(BG)EZ E/M(21ZA2) LONG X 1.5 EX LONG X 2
=3 200135} 300I5} 400I5} 500]5}
ot 6,600 10,600 13,200 19,800
4t 8,000 11,900 15,900 26,400
* HARIA 7k X 1.5 * HEMHUL x 15
SIL|gx=He TS
» =4 TAPER E/M LONG X 1.5
TAPER 43%(2)
TAPER
D6 @8 210 D12 216 220 D25 32
2° oot 11,400 12,700 14,000 15,200 19,000 25,300 31,700 38,000
2° ofat 11,400 12,700 15,200 17,800 22,800 30,400 35,500 40,800
30° o|A 7,600 8,900 10,200 11,400 14,000 19,000 24,100 31,700

H|ZE! g
#7
2 3,4,64 2 3,4,64
605} 5,500 7,500 7,500 9,300
100|5t 6,000 8,500 8,600 11,300
120|5t 7,000 10,000 9,900 12,100
160[5t 9,000 11,000 12,100 13,800
200]5} 12,000 15,000 17,300 21,600
250]5t 15,000 20,000 19,000 24,000
320(5t 35,000 45,000 - -
4205t 45,000 55,000
* TH=FE x 1.1 * ZZROUGHING C/R x 1.2 * LONG x 1.5
> =Z E/M Hch 3y
H|ZE! 1
7%
2 3,4,6 2 3, 4,6
60(5t 4,200 5,300 4,800 5,800
100[5t 4,800 5,900 5,200 6,300
120|5t 6,400 7,500 7,100 8,500
1605t 8,500 10,700 10,100 12,400
200(5t 10,700 12,300 12,400 13,800
250]5} 13,900 17,100 15,200 18,200
3005t 33,000 33,000 48,900 48,900
* Clolot X 2 *£Z ROUGHING Hthy! 2 i 7124 X 1.2 *nZEAE x 1.1
> =2 END MILL (21Zg4) LONG X 1.2 EX LONG X 1.5
=4 80|35t 120|st 160|5t 2005} 250|5} 300]st 4005}
2 5,500 6,400 8,900 12,700 19,000 26,600 38,000
44 6,900 7,600 10,200 15,200 22,800 31,700 48,000
FRSEEUM 7t X 1.5 *HR(=HEta]) 2P 71 X 1.5 *ABHAHCOAT x 1.2
> HSS END MILL (2|72} = HEhat) LONG X 1.5 EX LONG X 2
244 2005} 300|5t 400]3| 500|5} 600|5}
2 4,000 5,300 9,300 15,900 24,000
4 5,300 6,600 10,600 19,800 30,000
*EL RHAl 7HE X 1.5 % E| BYAl 7HE x 2 X HEMRE x 1.5
#9) = B4 =g

S 27101 MEA| 2|HT

"ARISGIE 457 O™ *30° O[3t NCREIME X 2*30° 04 45" DT x 1.5*¢ X 1,5 *HREIS2] X 2.5 *0Z0[4 AX[

=2 X 2 *30Z04 ARIr O 22 X 15 *HEkx1.2"

» HSS TAPER E/M LONG X 1.5
TAPER M3 Z(@)
TAPER
16 0|5} 20 0|5t 25 0|5} 32 0|5} 350|At
2° olst 9,300 10,600 11,900 15,900 19,800
2° oAt 10,600 13,200 15,900 19,800 23,800
30° ol4t 8,000 9,300 10,600 13,200 15,900

* Sa|HE EYA 7HE x 2 *

ZHAHAl 714 X 15
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» S|Cim| BALL & ZLIR QIME

- HIZEA TEA| =3 HSS
R6 X 12,13 6,900 11,500 60|5t 3,000 200|5} 3,000
R8 X 16,17 8,100 13,800 120[5} 4,500 2505t 3,800
R10 X 20,21 9,200 15,000 20015} 12,000 30015t 4,500
R125 X 2526 10,400 16,100 3205t 15,000 40015} 7,500
R15 X 30 13,800 19,600 500|5} 12,000
R16 x 32 17,300 23,000
» HSS DRILL(NC DRILL)
T2 6 ol5t 10 0|5t 15 0|5} 20 0|5t 25 0[5t
ot 3,000 3,600 4,800 7,200 8,400
4 30 0[5} 35 0[5} 40 0|3} 45 0|3} 50 0|5t
=7 9,600 12,000 18,000 24,000 30,000
*Hckx 1.5
» =7 DRILL(ZZ NC DRILL)
A 4 0[5} 6 O[3t 8 0I5t 10 O[3} 12 0|3}
cht 3,500 4,100 5,800 6,900 8,100
4 14 0|5t 16 O[3t 20 0|5t 25 0|5t 3505t
= 10,400 13,800 17,300 23,000 32,000
*Hckx 1.5
» =7 DRILL(YUOHZE)
4 5 0[5t 6 ol5t 7 o5t 8 0|5t 10 O[5t 12 0|5} 13 oJ5t 14 0[5}
CH} 5,000 5,800 6,900 8,100 10,400 12,700 13,800 15,000
A 15 0[5t 16 0|5t 17 0|5t 18 0[5} 20 0|&} 22 o|at 25 0[s} 30 ofat
Co} 16,100 18,400 19,600 20,700 23,000 25,300 28,800 34,500
*Hckx 1.5
> E=ZROUGHINGEIC|RA(RE)-TE
= 10 O[3t 12 0[5t 16 O[5t 20 0|5t
2 7,700 8,800 12,100 15,400
4t 8,800 9,900 14,300 19,800

» BG =% B/E(BGEZ S cW) » HSS BALL 4 x1.5
74 2t 3,4, 64 4 2 3, 4, 6
60(5t 9,500 12,900 100(5} 6,000 7,200
1005} 10,400 14,700 1605} 7,200 8,400
120(5t 12,000 17,200 2005t 9,600 12,000
160(5t 15,500 18,900 25015t 12,000 15,600
20015} 20,700 25,800 320[5t 18,000 21,600
25015} 25,800 34,400 40015} 24,000 30,000
320]5t 34,400 42,000 50015} 36,000 48,000
4505} 42,000 50,400
5505t 55,000 65,000
> T-C32|
10 Ol5t 12 0|5} 16 Ol5t 20 ol&} 25 0|5t 32 0[5t
12,000 14,400 19,200 24,000 30,000 38,400
> FI2E 43
LA 10 O[5t 20 ol&} 30 o5t 40 olst 50 0|5}
oo} 9,700 11,900 15,200 18,500 24,000
oot + 2 13,000 16,300 19,600 24,000 31,700
» =3 stol H-E/M (2124l LONG X 1.2 EX LONG X 1.5
Ltz 100[5t 120|5} 160(5} 2005} 250[5t 320[s}
6t 12,100 14,600 18,200 21,800 33,900 40,000
* e BHA 7HE X 1.5
» 2R E/M 27X2
4 —R1~—R5 -R6 -R7 -R8 —-R10 R-15
2yt 11,500 13,800 17,300 20,700 23,000 28,800
4t 13,800 17,300 23,000 28,800 34,500 40,300
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> HSS zZiC|$A

A 10 O[3t 16 O[3t 20 O|a}t 25 Olat 32 0|t 42 Olat 50 0|5t
2t 8,400 9,600 12,000 14,400 24,000 36,000 48,000
4t 9,600 12,000 14,400 18,000 30,000 48,000 60,000
*23|(QAFSED) X 1.5 ¥ FHAA| x 1.2
> =Z HIZ2YU(CR)
= 10 0O[5F 12 0|5t 16 O[5} 20 0|5}
2t 7,700 8,800 11,000 15,400
4 8,800 9,900 13,200 19,800
*E4 Al x 1.2
> = E/M F2HzH2e =S
=Z E/M F2|ME *4F X 1.2 = B/E $2I™IZ}
4x11L 8,400 R3x12L 10,500
5x13L 8,400 R4x14L 12,600
6x15L 8,400 R5x18L 15,800
8x20L 11,100 R6x22L 18,900
10x22L 13,700 R8x30L 39,900
12x25L 16,800 R10x40L 66,200
14x30L 23,100
16x30L 31,500
> =7 B/E $2lMZHEHE)-22=ZE
R3x20L R4x251 R5x30L R6x30L R8x30L R10x40L
13,200 19,500 24,200 26,300 39,900 71,400
> =4 E/M IETIHNACO,ALTIN COAT)
60|35t golst | 100l5t | 120l5t | 160l5t | 200l5t | 250l5t | 320l5t | 350[5t | 400l5t | 500[5
1,800 2,200 3,000 4,000 7,500 9,000 13,000 18,000 25,500 31,500 40,000
> =Z E/M ZEEHIAST COAT)
60|35} 80|35} 100[5t 120|5} 160|5} 200|5t 250|5t 320|5t
2,200 2,700 3,600 4,800 9,000 10,800 15,600 21,600
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By Shape

©: 2| (First choice), O: EE (Alternative choice), A: A5+ (Limited choice)

End feature E;‘; L OLFJ:"te
oy < =T
For Super Hardened 2F
Steels
(~HRCB8)
ESnpzl==4
3F
For Hardened Steels
(~HRC55) 2F
A=
Ball End oF
= For multipurpose
= (~HRC52)
AT
4F
Economic Series
(~HRC50) 2F
0|2 AlZ|=
For Coppo
72| 788 2
For Synthetic Material oF
X HE 7838
2F
Forchr,‘féhne oF
4F
2F
For Super Hardened
Steels
(~HRC68)
ESnpzl==4
Corner &7
Radius
FAHR
For Hardened Steels
(~HRC55) 2F
npzl==

Code Name

HEZE

2NBH

2BH

2BTH

3BH

2NB

2BS

2BR

2TB

2BRHR

4BRHR

2BRE

2BTE

2NBC

2BY

2BG

2BD

4BD

2NCH

2CLH

4ANCH

4CLH

2NC

2CL

2CT

Tool Description
x|

33

24 82 2lE- x0ATE
“ 2F Necked Ball End for Super Harened Steels

g4 =—=0F4x8
: 2F Ball End for Super Hardened Steels

2 =-Holm 4

S > 501l Enomil-Tapered Neck

g 2=xn4cg
m 3F Ball End for Super Hardened Steels

e

s OF Necked Ball End

Lt 2 AE

S 0E
2F Ball End—Short

242 HE

=" 5l End-Reguiar

2 HlO|H =

S — OF Tapered Bal End

2d =g

m 2F Ball End—Regular for Multipurpose

S —— it
4F Ball End—Regular for Multipurpose

24 2-0|3i=Y|

d—— 2F Ball End—Economic
- 2 £—H|o|m 4-0|=L-0]
2f Ball Endmill~Tapered Neck—Tapered Neck
2d 2 2E-5 7138
‘ 2F Necked Ball End for Copper
2d E—X| HIH 71238
: ~* 2F Ball End for Synthetic Materials

2t B-291 738

= -
S 5 Ball End for Graphite

2y 2-rlojoj2= g
ﬂ=\_"— N N
2F Ball End—Diamond Coating

__4g & - rojot=E 1Y
- ™ 4F Ball End—Diamond Coating

——

2=t A R 2 E-=1HER
2F Necked Corner Radius for Super Hardened Steels

24 I RE-=TEEE
= 2F Corner Radius Long for Super Hardened Steels

49 YR 2 E-ZTHEEE

E=cAF Necked Corner Raduus for Hardened Steels

44 IR E-Z=TEEE
=4F Corner Radius Long for Super Hardened Steels

2 FHR2E

2
l“'¢2F Necked Corner Radius

g IR E

- 2
tZF Corner Radius—Long
BT

2F Tapered Corner Radius

Tool Dia
37|

0.2~12

0.2~12

0.5~4

0.2~12

OI52(12

0.2~20

0.5~3

1~12

2~ 2

0.2~20

1~10

0.2~6

0.3~12

0.5~12

0.5~12

1.6~12

0.2~12

0.8~12

mil2

1.6~12

0.2~12

0.8~12

0.3~3

Coating

EH

S-HC

S-HC

S-HC

AITISIN

AITISIN

AITISIN

AITISIN

HR

HR

AITICrSIN

AITICrSIN

AITIN

Uncoated

AITIN

Diamond

Diamond

AITISIN

AITISIN

AITISIN

Page
HOIX|

27

32

34

38

69

74

75

77

117

118

125

126

167

171

165

158

161

39

48

50

55

79

87

89

Carbon Steel/Alloy ;
Steel/Tool Steel e

tpoaere) | g
B | (B0
O A
O A
O A
O A
O A
O A
O A
O A
O ©
O ©
© A
© A

A

A

O A
O A
O A
O A
O A
O A
O A

Cast Iron
(Up to 260 HB)
FH
(~HB 260)

O

> o 0 O O O O O O O O O

O O O O O O O

Prehardened Steel  Hardened Steel  Super Hardened Steel

(Up to 50 HRC)
BHEzZ
(~HRC 50)

© 0 0 0 O O O O

(45 to 55 HRC)
13z
(HRC 45~55)

O

O 0O 6 0 0 0o © 0o O O O

© 0 © O O O O

(55 to 68 HRC)
Eank:L=2]]
(HRC 55~68)

O

O O O O O O o o o

O O O 0 0 0 0

Nickel&
Titanium Alloy
LA & ElERE BF

O O © o0 O O O O

Copper Alloy
R E]

> > > O O b b b Db

Aluminum Alloy
Y=0F B

Resin & Plastics
FRIQE2UAE

> > D> o0 P

Graphite
3l

© 0 o P
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By Shape

©: & (First choice), O: 2E (Alternative choice), A: A5+ (Limited choice)

Carbon Steel/Alloy Stainless Steel

U # of Flute L Cast Iron Prehardened Steel  Hardened Steel | Super Hardened Steel .
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