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SPEEDY SOLUTION!!
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High Speed !’
High Quality /
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INTRODUCTION

Seoul HQ Office

Union Materials Corporation has accumulated technologies and
experiences over 40 years through developing and manufacturing
various high-tech materials. Including hard ferrite magnets which
are awarded Best Supplier from Robert Bosch GmbH for seven
times consecutively in last 18 years, Union Materials Corporation
manufactures various ceramic-based parts, cutting tools and
industrial ceramics for automotive, electrical & electronic engineering
and machinery industry.

Union cutting tool products are advanced materials developed with
high technologies through long-term experiences, continuous studies
and applications to commmercialization of new materials. We have
attained many great achievements in the field of various cutting tools
for automotive, steel mill, aerospace and machinery field.

As of March 14 2017, Union Corporation has been the largest
shareholder of Union Materials Corporation. We started new era with
new company name, Union Materials Corporation since September
28,2017 in accordance with the change of major shareholder which
was originally Ssangyong Cement to Union Corporation.

Union Materials Corporation firmly promises to engage in its current
business activities and will endeavor to support our customers for
satisfaction.

Daegu plant
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CUTTING TOOLS Grade Information

Application Index
Identification System

Ceramic
- Turning / Roll Turning

- Grooving

- Milling / Wiper
- Special
Cermet

- Turning

- Milling

- Special
PCBN /PCD
- PCBN

- PCD

- Special

TOOL HOLDER

Application Index
Identification System
External Toolholder
Special

MILLING CUTTER

Application Index
Face Milling Cutter
Ball Endmill
Chamfer Cutter
Aluminum Cutter
Special

TECHNICAL DATA

Test Results

Trouble Shooting

Hardness Conversion Table
Grade Comparison
Comparison of Work-piece
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GRADE INFORMATION

CERAMIC

High Speed Steel, High Chrome Steel in medium or low speed
cutting. Roughing and medium cutting with heavy interruption

[ SW400
SW800 |

Nickel Base Alloy, Cobalt Base Alloy in high speed cutting.
Roughing and finishing with continuous or light interruption

AITiN/TiN coated on SW400 grade ‘

AITiN/TiN coated on SW800 grade ‘

Finishing for hardened steel and cast iron

Fine finishing for hardened steel and cast iron

General machining for hardened steel and cast iron ‘

Fine finishing for hardened steel and cast iron in high speed

TiN coated on ST100 grade ‘

WT400
AITIiN/TiN Coating =
WT800
ST100
ST300
ST500
ST900
TC100
TC300

TiN coated on ST300 grade ‘

AITiN Coating TM300

AITiN coated on ST300 grade ‘

|

SD200

Turning & Milling for ductile cast iron in finish ‘

S7200

Medium cutting for cast iron ‘

SZ300

Medium cutting for high hardness cast iron ‘

SN26

Roughing and interrupted cutting for cast iron

SN300

Roughing and heavy interrupted cutting for cast iron

SN400

General machining for cast iron

SN500

SN600

- - - -+ -°r - -+r -*rr - °r °r °r -’ [ [

N N )

Roughing for hard material with interrupted in high speed

{SNBOO (SIAION) H

General machining for Ni-based alloy and cast iron (Dry)

~ SN1000 (AN

Roughing for hard material in high speed ‘

General machiningfor Ni-based alloy and Cobalt-based alloy

Multi Coating NC400 H

AITiN/TiN coated on SN400 grade ‘

CERMET

WC, PVD coating

TX510 | | Finishing and boring for steel
(TX910) (TiN Coated on TX510 grade)
" TX515 | | Finishing and boring for carbon steel and alloy steel
(TX915) (TiN Coated on TX515 grade)
| | TX520 | | General machining and bearing for steel
(TX920) (TiN Coated on TX520 grade)
|| TX530 | | General application for milling
(TX930) (TiN Coated on TX530 grade)

UW100

H Finishing & medium cutting of super alloy

PCBN/PCD

J SBN1000 | | Medium and finishing for cast iron
55+(SBC1000) (AITiN/TiSIN Coated on SBN1000)
\
‘ SBN2000 Continuous cutting for hardened steel
@(SBCZOOO) (AITIN/TiSiN Coated on SBN2000)
SBN3000 Moderately interrupted turning and finishing milling for steel
375%(SBC3000) (AITiN/TiSIN Coated on SBN3000)
[
‘ SBN4000 Heavy interrupted cutting of hardened steel
=(SBC4000) | | (AITIN/TiSiN Coated on SBN4000)
|
J SBN5000 | | Solid PCBN for cast iron
15 (SBC5000) (AITIN/TiSiN Coated on SBN5000)
\
SPD1000 H Machining for extremely abrasive materials (plastic composites)‘

SPD2000

H General machining for aluminum alloys and copper

SPD3000

H Machining for aluminum alloys(>11% Si) and sintered carbide ‘

SPD4000

H Machining for CFRP and aluminum alloys (Si 18~21%)
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GRADE INFORMATION

High
A

Cutting Speed

LOW

Application Range

—— PCBN, PCD

~—— Ceramic

Coated Carbide

Carbide

Submicron Carbide

LOW

Feed

Mechanical P

> High

Hardness (HV)

2200

2100

2000

1900

1800

1700

1600

1500

5 6 7 8
Fracture Toughness (KIC)

CERAMIC

Union Ceramics take pride in its outstanding wear resistance and thermal shock resistance with high
speed cutting. Pure raw materials give stability and fine microstructure to the products.
Through HIP process, shaped bodies are completely condensed so that finished goods are strong
and resistant against fracture and wear.
« Improved work efficiency by increasing cutting speed on extremely higher than carbide inserts.
« Longer tool life through excellent wear resistance
* Precise cutting and superior surface roughness

Al203 Series

[}
o
1
[}
(7]
N
(=)
]
N

Si3N4 Series

Excellent flank & notch wear in

High Speed Steel, High Chrome Steel in medium or

Tougher

High thermal shock resistance
ALO3+TiC

hardened steel

Excellent wear resistance

Abasic choice for machining hardened steel and

Al2O3+TiCN alloy steel

Alternative to PCBN

fine microstructure Fine finishing for hardened steel and cast iron
Al203+TiCN

Excellent wear and thermal
shock resistance
AlLO3+TiCN

Fine finishing for hardened steel
and cast iron in high speed

Wear resistance improved
TiN coated

Finishing for hardened steel and cast iron

Excellent wear resistance
TiN coated

Finishing for hardened steel and cast iron

Excellent wear resistance

Finishing for hardened steel and cast iron

high speed cutting low speed cutting

Al03+SiC Roughing and medium cutting with heavy interruption

E?<cellent flank8_4 notch wear in Nickel Base Alloy, Cobalt Base Alloy in high speed cutting

it FEEs i Roughing and finishing with continuous or light interruption

AlO+SiC ghing 9 g P

Improved notch wear resistance & tool life High Speed Steel & High Chrome Steel

AITiN+TiN multi coating on SW400 Roughing and medium cutting with heavy interruption

Improved notch wear resistance & tool life Nickel based alloys & Cobalt based alloys

AITiN+TiN multi coating on SW800 Roughing and medium cutting with light interruption Harder
TaLglisraliE mhie i Sy Universal grade for machining cast iron and Tougher

N/

(SY#10[08 High chemical stability

Finishing, semi-finishing of cast iron and steel

SZ300

& thermal shock resistance Harder
High thermal shock resistance Machining ductile cast iron Finishing for
sablelviticooant Finishing for ductile cast iron and hard materials Cucticleast
TiC+Al;03 9 iron
Toughened by zirconia Tougher

Al203+Zr02

Harder alternative to SZ200 s P . i E

ALO+Z104 Finishing, semi-finishing of cast iron and steel Harder

Good toughness and thermal shock resistance . . . _ Roughing
SI\WASI Well balanced wear resistance and toughness Rirstehoicefoyroughingjwitblinteriuptedicuts in lower

. Roll turning and milling of cast iron and steel
SisNa speed
Tougher altemative ta SN400 Roughing and high speed cutting with Tougher

SIVE{0[0M Thermal shock resistance and good toughness
SisNa

interruption

SN400 gﬁillent wear resistance in high speed cutting

First choice for roughing of cast iron
High speed machining with interrupted cuts

Harder alternative to SN400
VB0l Improved wear resistance at high cutting speed
SiaNa

High speed roughing for cast iron

Excellent wear resistance in interrupted cutting

SNG0O  fees

Roughing for hard material with interruption and
high speed

—

Harder

Advanced grade with SiAION contained
SIN[0[0M superior edge strength
SIAION

Great performance against notch wear
High speed roughing of high temperature alloy and inconel

Excellent thermal shock resistance and
SNE[O[0 thermal conductivity
SiAION

Tough machining in Heat Resistance Super Alloy (HRSA)

Harder

<&

Tougher

Excellent thermal shock resistance and
(SI\RL0[0[0R thermal conductivity
SIAION

Ni-based Alloy, Cobalt-based Alloy in medium or low speed
cutting
Roughing and Medium cutting with heavy interruption

Excellent wear resistance
& thermal shock resistance

NC400

Cast Iron in roughing and semi-finishing cutting

UNION MATERIALS

CUTTING TOOLS

A

TURNING
&
MILLING




TURNING TURNING
& Physical Properties Choice of Ceramic Grade for Workpiece &
MILLING MILLING
.. Density Hardness Toughness | Thermal Conductivity
EIELL Composition celc (g/cn?) (HV) (MPa-m'7?) (cal/cm. sec.°C)
SW400 Al203+SiC Green 3.8 2,100 7.0 -
SW800 Al203+SiC Green 3.7 2,100 7.0 - Ref
. . pplisiar e Ma_lc_:hlnlng Spe;:d (V) Feec} ® Depth (DOC)
WT400 T Gold 38 2,100 70 . B (G, (e (i)
SWS800+PVD Gray Cast Iron (FC) Rough 150 ~ 800 0.2~0.5 3~6
SARE [ 7 2,1 7. =
LG (AITIN/TiN) Gold 3 100 0 Gray | Malleable (FCMB) Finish 200 ~ 1,200 03~05 0.1~05
ST100 Al203+TiC Black 4.20 2,100 4.00 0.08 Cast
ST300 Al203+TICN Black 4.40 2150 4.50 0.08 Iron | chilled Cast Iron Rough 30~100 Gl U1
: Finish 50 ~ 200 0.05~0.15 01~05
ST500 Al203+TiCN Black 4.30 2,200 450 0.08
Al203+TiCN Black 4.30 2,250 470 0.08
S1900 il ac iﬁ;bogt ::lee' Rough 150 ~ 400 0.2~05 2~5
TC100 ST100+TiN PVD Gold 4.20 2,150 4,00 = y Finish BT 0 0 05
TC300 ST300+TiN PVD Gold 4.40 2,200 450 - Steel | Bearing Steel
TM300 ST300+AITiN PVD Black 4.40 2,250 450 s Slh 20 ~100 01~02 0.5~15
SD200 TiC+Al203 Black 4.60 2,200 4.50 0.07 Hard Steel (HRC 452) Finish 40 ~ 200 0.05~0.5 0.1~05
$7200 Al203+Zr02 White 4.00 1,800 450 0.07 .
S7300 A1205+Z102 Pink 410 1,850 450 0.07 SV Ductile Cast Iron Rough U8 2 i =
: Nodular Cast Iron Finish 200 ~ 800 0.05~0.25 0.1~05
SN26 SiaNa Black 3.30 1,600 5.00 0.06
SN300 SiaNa Gray 3.20 1,600 6.00 0.05 Tuming SZ200 Gray Cast Iron (FC) Rough 200 ~ 700 02~04 2~5
SN400 SiaNa Gray 3.20 1,650 6.00 0.05 <M Steel (HRC 45<) Finish 300 ~ 1,200 0.05~0.3 0.1~05
Shis00 Stalla Gray 3.20 1,700 6.00 0.05 SN26 Gray Cast Iron (FC) Rough 150 ~ 1,100 03~08 <5
SN600 =Mk Elac S 00 B0 iy SN300 Malleable (FCMB) Finish 250 ~ 1,200 0.15~0.4 <1
SN800 SE Black 3.20 1,900 6.00 0.04 SN400 Gray
- Cast
SN1000 SisN4+Al03 Black 3.3 1,800 7.00 22288 Iron Chilled Gact Iron Rough 20 ~100 10~20 <5
SN400+PVD Finish 60 ~ 200 05~1.0 <1
NC400 (AITIN/TN) Gold 3.2 1,650 6.00 NCA0O
Ni-Based All
SN800 N;n?;eirousmetal Rough 150 ~ 250 0.2~04 <5
Choice of Ceramic Grade for Workpiece SN1000 [N Finish 150 ~ 450 0.1~02 <1
ST100/ST300 SW400 ;
Hight ture all
ST500/ST900 SN300/SN400 | SN8OO | ¢\ oo oo | . el"‘pera HEELe Rough 180 ~ 360 0.1~0.25 1~3
TC100/TC300 SN500/SN600 |SN1000 neone Finish 180 ~ 450 0.1~0.30 0.5~2.0
WT400 | WT800 Stellite
TM300
Gray Cast Iron O @) (@) @) @) Rough 100 ~ 1,200 0.3~05 <5
Gray Cast Iron (FC
S Chilled Cast ron o o e © ray Castiron (F0) A 150~1,500 03~07 <3
Ductile Cast Iron @) © @) @) O
Mild Steel O Ductile Cast Iron Rough 90 ~ 500 0.1~0.3 <5
Carbon Steel O Alloy Steel Finish 100 ~ 700 0.1~04 <3
Alloy Steel O O © O @) illi
J Milling High temperature alloys
Forged Steel © -
Inconel Finish 700~1000 005~0.15/tooth  05~25
Heat Treated Steel © SN1000 .
Stellite
High Speed Steel (@] O
High Manganese Steel O O O O O Swans High t t Il
SWS800 igh temperature alloys
Stainless Steel WT400 Inconel Rough 150~ 400 A0S0/ Caeti 1~3
Heat Resistant Steel O O O @) O WT800
Super Alloy Steel O O @) O ©)
Inconel © @) O
© :Excellent  O:Good
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GRADE INFORMATION
CERMET

A matrix of TiCN with carbide as a metal binder, Union Cermets are tougher than ceramics and harder
than tungsten carbides. It shows greater wear resistance than carbide and its cutting speed is also much
higher than carbide. Cermet inserts give excellent surface finish and high-speed machining.

« Four different grades for different workpiece and cutting condition.
* |Ideal for high-speed finishing and milling of mild steel, carbon steel and alloy steel.
+ Excellent performance in turning, grooving, boring, bearing and milling.

Excellent wear resistance and Outstanding

surface finish . . .
TicN Fine-finishing and boring for steel A

TX910 TiN coating

Wear resistance and high mechanical strength
; TX515 . o .
TiCN Finishing and boring for carbon steel

IDCLEIN TiN coating and alloy steel

TX520 Excellent thermal conductivity and wear resistance | The first choice for machining steel
) TiICN Turning, grooving, boring and bearing for
%5 TX920 TiN coating steel
%3 TX530 T_he toughest cermet grade
TiCN v

Wide range of milling for steel materials
TiN coating Tougher

Harder

Physical Properties

Thermal Conductivity
(cal/cm. sec.°C)

Hardness
(HRA)

Toughness
(MPa-m1/2)

Density

Composition
(9/cm3)

TiCN Silver

TiCN Silver 6.48 93.00 7.50 0.08

TiCN Silver 6.53 92.50 8.00 0.09

TiCN Silver 6.35 91.00 8.40 0.09
TX510+TiN PVD Gold 6.50 98.50 7.00 >
TX515+TiN PVD Gold 6.48 98.00 7.50 =
TX520+TiN PVD Gold 6.53 97.50 8.00 =
TX530+TiN PVD Gold 6.35 96.00 8.40 =

Choice of Ceramic Grade for Workpiece

Choice of Ceramic Grade for Workpiece

Machining
Type

Finishing 100 ~ 600 0.03~0.3 0.1~15

Speed (V)
(m/min)

Feed (f) |Depth (DOC)
(mm/rev) (mm)

Application Grade Workpiece

TX510/TX910 Mild Steel, Carbon Steel, Alloy Steel

G IR GUTAPCIEM  Mild Steel, Carbon Steel, Alloy Steel F,\'A“QPJIE 100 ~ 500 0.03~0.3 0.1~20
TX520/TX920 Bearing Steel, General Steel F,\'/Inéjf‘drr:? 100 ~ 400 0.03~0.3 0.1~20
Milling AP GEIAPCEM  Mild Steel, Carbon Steel, Alloy Steel R’\cﬂnﬁg#?g 188 - ggg 81 - 82 : g
Choice of Chipbreaker
0.5 —
0.4 —
3 o SG
T 03— Medium Cutting
£ i
B
$3 0= N oossccoont
0.1 —

0.5 1.0 1.5 2.0 25 3.0 3.5 4.0
Depth (mm)

Machining Type Characteristics

Chipbreaker Type

Sharp and narrow C/B
Finishing Optimum for D=0.10~1.50, f=0.05~0.20
Specialized for shaft machining

SF

General performing C/B
Optimum for D=0.30~2.50, f=0.10~0.30
Low carbon steel, pipe (STKM) machining

Semi-finishing

Wider C/B design
Optimum for D=1.00~5.00, f=0.20~0.50
Low carbon steel

Medium cutting

CARBIDE

Grade Information

Application Range

Finishing & Medium cutting of super alloys(HRSA, Ti-Alloy etc)
High temperature oxidation resistance and predictable wear tendency

Hardness(HRA) Toughness(MPa-m'’2)

Density(g/cm?)

Composition

TX510/TX910 TX515/TX915 TX520/TX920 TX530/TX930 WC, PVD coating Black 15.0 92.50 2.00
MILD STEEL
CARBON STEEL Recommended Cutting Condition
ALLOY STEEL
FORGED STEEL Work Material Machining Feed(mm/rev) DOC(mm) Coolant
HEAT TREATED STEEL HRSA(Inconel 718) Finishing 100-300 0.05~0.2 ~1.0 O
HEAT RESISTANT STEEL : X L
Ti - Alloy(TicAlaV) Finishing 50-150 0.05~0.2 ~1.0 @)
O :Excellent  O:Good
UNION MATERIALS CUTTING TOOLS
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GRADE INFORMATION

PCBN / PCD

Union PCBN is an ultra hard cutting tool consisting of polycrystalline cubic boron nitride with metallic or

ceramic binder. It is available both tip brazed and solid CBN.
Union PCD is an ultra hard cutting tool consisting of polycrystalline diamond which is tip brazed to a

carbide insert according to the various applications.

+ PCBN is for hardened ferrous material

+ PCD is for non-ferrous material, wood and aluminum and copperalloys at extremely high speed

+ Extremely hard and wear-resistant

* Dry or wet machining depending on the cutting condition

SBN1000

*SBC1000

SBN2000

SBN3000

*SBC3000

SBN4000

SBN5000

*SBC5000

SPD1000

SPD2000

SPD3000

SPD4000

Ultra high hardness
Its hardness is up to 3,900 Hv
Content of PCBN : 95%

AITiN/TiSiN Coating

Ultra cutting speed for cast iron from roughing to
finishing

Machining chilled cast irons and high chrome alloy
steel

Machining for continuous cut of
hardened steel

Its hardness is up to 2,700 Hv
Content of PCBN : 50%

AITiN/TiSiN Coating

Precision finishing of hardened steel
Recommended to use for hard materials
Bearing steel, forged steel and high speed steel

Best combination of wear resistance
and toughness

Its hardness is up to 2,700 Hv
Content of PCBN : 60%

AITiN/TiSiN Coating

Light interrupted cut of hardened steel
General purpose of turning and milling for hardened
steel

Good resistance to crater and
flank wear

Its hardness is up to 2,900 Hv
Content of PCBN : 65%

AITiN/TiSiN Coating

Heavy interrupted cut of hardened steel

Extreme wear resistance
Solid CBN
Content of PCBN : 93%

AITiN/TiSiN Coating

Rough machining of cast iron powder metal alloy

Machining with fine surface finish
Particle size : 4~5pm

Machining of aluminum and wood
Gives fine surface finish in turning operation

Ultra high hardness
Great wear resistance
Particle size : 8~9um

The first choice of PCD grades
Turning operation of aluminum and copper alloy
Machining aluminum alloy with lower percentage of Si

Machining with interruption
Particle size : 15~22um

Milling operation of aluminum alloy
Machining ultra fine alloy and powder sintered metal
cutting of composites

Specialized in machining for CFRP
Particle size : 2 & 30um

Milling operation for CFRP stacks with aluminum
Machining lightweight and fibrous materials.

Harder

AN

N

Tougher

AN

N

Harder

Recommended Cutting Conditions

Grade Workpiece Speed (V) Feed (f) Depth (DOC)
(m/min) (mm/rev) (mm)
Castiron 400 ~ 1,000 0.15~0.45 0.10 ~ 2.00
SBN1000 High hardened cast iron 75~ 150 0.15~0.30 0.10~1.80
SBC1000 Nodular cast iron roll 45 ~ 60 0.60 ~ 0.80 2.00 ~ 3.50
Carbide roll 10~15 0.15~0.25 0.50 ~ 2.50
SBN2000 High hardened steel (roughing) 60 ~ 140 0.15~0.40 0.70 ~ 2.30
SBC2000 High hardened steel (finishing, >Hr C 45) 100 ~ 140 0.10~0.20 0.10~0.75
Hardened alloy steel (>HrC 35) 100 ~ 240 0.05~0.30 0.10 ~ 2.50
SBN3000 Hardened steel 80 ~ 160 0.02 ~0.20 <0.5
SBC3000 Heat resistance sintered steel 50 ~ 100 0.05~0.20 <0.5
SBN4000 Hardened steel 120 ~ 250 0.025 ~ 0.50 0.05~0.30
SBC4000 Powder metal & Sintered irons 200 ~ 400 0.025~0.20 0.05~0.20
superalloys 200 ~ 400 0.10~0.30 0.20 ~ 2.00
. Castiron 500 ~ 2,000 0.10 ~ 0.50 <0.5
UL NANOoOIl Ductile cast iron 200 ~ 600 0.10~0.40 <05
Hard cast iron (HrC 59) 50 ~ 150 0.10~1.00 <0.5
Plastic alloy 300 ~ 1,000 0.05~0.25 0.05~ 3.00
SPDT000 v 1000~2500  0.10~0.50 0.20 ~ 450
SPD2000 Aluminum / Zinc / Copper 600 ~ 1,000 0.05 ~ 0.25 0.05 ~ 0.30
SPD2000 Aluminum alloy (Si 4~8%) 800 ~ 2,500 0.10~0.30 0.05 ~ 3.00
SPD3000 (Si9~14%) 500 ~ 1,290 0.10~0.30 0.05 ~ 3.00
SPD3000 (Si 16~18%) 300 ~ 600 0.10 ~0.30 0.05 ~ 3.00
SPD3000 Powdered Carbide Piece 50 ~ 250 0.10~0.40 0.10 ~ 4.00
Sintered Carbide 20~ 40 0.05~0.20 0.02 ~0.45
CFRP 200 ~ 500 0.1~0.5 0.1~04
SRl Aluminum alloy (Si 18~21%) 200 ~ 500 01~05 01~04
SBN1000 Cast iron (He 180~230) 400 ~ 1,000 0.12~0.30 0.20 ~ 2.00
Hardened cast iron (>Hs 400) 120 ~ 240 0.12~0.30 0.20 ~ 2.00
SBN2000 Hardened steel (>HRrC 45) 120 ~ 240 0.10~0.25 0.12~1.00
Hardened alloy steel (>HrC 35) 120 ~ 240 0.10~0.35 0.10~1.00
Mili SBN3000 Hardened steel (>HrC 45) 100 ~ 200 0.10~0.15 <0.5
illin
s SBN4000 Hardened steel 150 ~ 250 0.025~0.30 0.05~0.20
SPD3000 Aluminum alloy (<Si 14%) 300 ~ 3,000 0.10~0.25 0.12~1.00
(>Si 15%) 100 ~ 240 0.10~0.35 0.10~1.00
CFRP 300 ~ 1,000 0.1~0.3 0.1~0.3
P Aluminum alloy (Si 18~21%) 300 ~ 1,000 0.1~03 0.1~03

Physical Properties

Particle size Hardness
(Thy) (HV)

Contents of pCBN | Particle size Hardness

(%) (um) (HV) Grade

Grade

__ SBN1000 SPD1000 4~5 6,000 ~ 8,000
=2 SBC1000
SPD2000 8~9 7,000 ~ 9,000
SBN2000
s SBC2000 SPD3000 15~ 22 8,000 ~ 10,000
SBN3000 SPD4000 2&30 5,000 ~ 8,000

== SBC3000

SBN4000
"z SBC4000

__ SBNS5000
"=z SBC5000

UNION MATERIALS
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<o @ @ @ M
Page 116 Page 116 Page 117 Page 117 Page 117 Page 118 Page 118 Page 118
[ TNGN | ONGA | ANGA | SNGA | TNGA |
Page 118 Page 119 Page 119 Page 119 Page 119
o P cner | ceow [ crow | _onoa | bcow | _snoa | _snon | _scow
¢ N ARCTARG AW | o
(O Q) Y | & | | \Q) | LD | L)
Page 120 Page 120 Page 120 Page 120 Page 121 Page 121 Page 121 Page 121
[ seeN | spew | TNGA TBGW TCGW TPGN TPGB TPGW
T Y B AN I/ N /N /o | /0N
&d O O O O O
\_| A AN BN A A ZAN A
Page 122 Page 122 Page 122 Page 122 Page 123 Page 123 Page 123 Page 124
TPGT VNGA VBGW VCGW
/)
(O = 4
Page 124 Page 124 Page 124 Page 125
TCGW/TPGW | CCGW | SCOW | SPCN | SPKN | SFCN_ | TPoN |
/ = R R ) e
S o\ | O] © [ ~ | J " J (1N | eE=D
P & \ij/lf AU (. d _._)
E Page 126 Page 126 Page 127 Page 128 Page 128 Page 129 Page 129 Page 130
(I: UGMT UTGR/L NOTCHBITE | SFE..1C SFE .. 2C SBE .. 1C SBN .. 2C
A
L P o
E=p C» @ @ @
Page 130 Page 131 Page 132 Page 133 Page 133 Page 134 Page 134
CUTTING TOOLS
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&
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)Y IDENTIFICATION SYSTEM A

TURNING I S O S N G N -I 2 O 4 O 8 E 0 4 O TURNING
MILLINz A S A S N G N 4 3 2 :/IILLING
S P K N 4 3 E DT

6] 8
_E_

0° 5° 20° Diameter of
/ 7 /v / <:> E jL l\/ K A/ TSI over6.35 over5.56
- - - circle (Ic) (Ic)
C D E 3.969 - 5 03 02 - 04 03 03 06
. a0° o i Other 4.762 - 6 04 03 - 05 04 04 08
Clearance Angles 5.556 - 7 05 03 09 06 05 05 09
Q A e & \L \A, Requiring 6.350 2 ®) 06 04 1 07 06 06 1
Descriptions 7.938 - 0 07 05 13 09 08 07 13
R S T \ W N P 0 9.525 3 - 09 06 16 1 09 09 16
12.700 4 - 12 08 22 15 12 12 22
15.875 5 - 15 10 27 19 16 15 27
3 Tolerance 19.050 6 - 19 13 33 23 19 19 33
22.225 7 - 22 - 38 27 22 22 38
@m @‘ ﬁm 25.400 8 - 25 - 44 31 25 25 44
m } 31.750 0 - 31 - 54 38 32 31 55
m
°d od “ﬁ‘ S  *See tables below 6 Thickness 7 Nose-Radius
) C,EH,0,S TR W (mm) ISO ASA
+0.025 Sharp 00 0 Detailed edge
c 0.025 _  AsA | 0.2 02 Y preparations
E +0.025 Thickness(mm) | Over6.35(C) | Over5.56(IC) g: gg ; refer to the next page.
F £0.025 1.59 - 2 1a 0 5
G £0.130 g:?g 2 i 1.6 16 4
i *0.025 3.97 - 5 2.0 20 5
J 0.025 4.76 3 6 24 24 6
K £0.025 Lol - - 2.8 28 7
L +0.025 — : - 32 32 8
M +0.127 9.52 6 _
U 10.127 12.70 8 -
N 0.025

BT
F \ Sharp E T
&=
70" 90’ 70 90° 70 90° 70" 90 A - \
| <7 < L | < 7 | A 45° o E : Honed
} T T 1 T 1 B 5 o
(10 O] OO | ]| K | O [m T o | w : ; @E
A B C F G H M D 15° <
40°%- 60° 40% 60° 40°% 60° 40% 60° E 75° E 20° T ; Chamfered
‘ < 7 < 7 <7 <., 7 Special o F 250 . .
| 1 | | )i( | | | | design F 8 G 30° Chamfered m,,h @ -
| ‘ ‘ ‘ ‘ 1 ) N 0 s + - -
N Q R T U w X P 90 p e Honed

18 UNION MATERIALS CUTTING TOOLS 19
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IDENTIFICATION SYSTEM

8 Chamfer Specification
1 Mono chamfer

width

honing

1SO SNGN 120408 E040
L

ISO SNGN 190716 ‘X542

E:20 g; g'?g 10:0.50 ? :‘g Honing
F:25 e 20:1.00 )
03:0.15 2:20
G:30 40:2.00
04:0.20 3:30
2 Double chamfer
P width
D 2nd
chamfer
width
]
/ st
chamfer/degree
/
o \ahS /
Insert Ti N /2
P '\ ; / chamfer degree
honing

3:1.00 A:0.75 3:0.20x25 ? :\lg e
W:10 4:1.20 - o A:0.15x30 '
o1 e 1 B:1.25 401030 | O 0 2:20
' = D:2.30 5:0.20%30 - 3:30
6:2.00
5:50

UNION MATERIALS

CUTTING TOOLS

CERAMIC INSERT

Union Ceramic Cutting Tool is an inorganic material,
die-pressed and sintered using very fine and pure raw
materials with fine microstructure.

Since the Union ceramic inserts are prepared by HIP
process to condense completely, it has high thermal
shock resistance, excellent fracture toughness and
distinguished wear resistance through HIP.

CERMET INSERT

Union Cermet Cutting Tool is a composite between
titanium carbide or titanium nitride with carbide-metal
binder. Since the toughness of the cermet is higher
than that of ceramic and the hardness of the cermet
Is harder than that of the tungsten carbide, cermet
cutting tool shows high wear resistance and excellent
surface finish under high speed cutting.

PCBN/PCD INSERT

Union PCBN is an ultra hard cutting tool material
consisting of polycrystalline cubicboron nitride with
metallic or ceramic binder.

It is available both tip brazed and solid PCBN. Primarily
used to machine hardened ferrous materials.

Union PCD is an ultra hard cutting tool material
consisting of polycrystalline diamond which is tip
brazed to a carbide insert according to the various
applications.

It is used for non-ferrous material, wood, aluminum
and copper alloys at extremely high speed.

A

TURNING
&
MILLING

21



CERAMIC

TURNING
Roll Turning
Grooving
Milling
Wiper

Special

A24
A52
A58
A66
Ar4
AT78




TURNING INSERT TURNING INSERT

A A

CNGA [ e CNMA

TURNING
&
MILLING

&
MILLING

Q
|
~>
w)

i‘g d i JCR TURNING

\
-
\
-

Type | oimensions mm) |5 ||5|s/2 2|55 |8]|8]8|8]8|8]8 8|88 Type oimensions mm) |g/2[21s/g2/e]gs]e[5]8]g/3/8/8 2
ML 0L NAN®O DS L0 0= mmmmmNNmZmﬁ-mLooogﬁ-
-IIIII! AERAHEEEEIRIEHEHEEREHEE -n..n HEREHEEEEIEIEHEEEEEE
CNGA 120404 CNGA 431 |12.70| 4.76 516 | ® @ | ®@ | O ( BN J [ J [ AN CNMA 120408 CNMA 432 (12.70| 4.76 5.16 [ BN J ([ J
CNGA 120408 CNGA432 (1270{ 476 | 08 (516 | @® ©® © ©® ® © © © © ©¢ ©¢ ©¢ ©¢ ¢ ©¢ ¢ © o o CNMA 120412) CNMA 433 |12.70| 4.76 | 1.2 | 5.16 [ BN BN BN BN NN BN J
CNGA 120412| CNGA 433 [12.70| 476 | 1.2 | 516 @ | @ [ AN BN J ( BN BN AN ) ([ AN BN BN BN J CNMA 120416, CNMA 434 |12.70| 4.76 | 1.6 | 5.16 [ BN J ( BN BN BN J
CNGA 120416| CNGA 434 [12.70| 476 | 16 | 516 @ | @ o [ BN BN ) ( BN BN BN BN J CNMA 1606121 CNMA 543 |15.87| 6.35 | 1.2 | 6.35 o ([ J ([ J
CNGA 120704| CNGA 451 (12.70| 794 | 0.4 | 5.16 CNMA 160616/ CNMA 544 |15.87| 6.35 | 1.6 | 6.35 ([ ([ ([ J
CNGA 120708 CNGA 452 [12.70| 794 | 08 | 516 | @ | @ o ( BN J
CNGA 120712 CNGA 453 |12.70/ 794 | 1.2 | 516 | @ | ® @ [ J [ BN J [ AN ( BN J
CNGA 120716 CNGA 454 |12.70| 794 | 1.6 | 516 @ ([ J ( BN J [ AN
CNGA 160608 CNGA 542 |15.87|6.35 | 0.8 | 6.35 [ J
CNGA 160612 CNGA 543 |15.87|6.35 | 1.2 | 6.35 [ BN BN J ( BN BN J
CNGA 160616 CNGA 544 |15.87|6.35 | 1.6 | 6.35 | @ [ J ([
CNGA 160708| CNGA 552 |15.87|7.94 | 0.8 [ 635 @ | @
CNGA 160712| CNGA 553 [1587| 794 | 1.2 | 635 @ | @ o
CNGA 160716 CNGA 554 |15.87| 7.94 | 1.6 | 6.35 o
CNGA 190608/ CNGA 642 |19.05|6.35 | 0.8 | 793 | @ [ BN J [ AN
CNGA 190612 CNGA 643 |19.05| 6.35 | 1.2 | 7.93 [ J (NN J
CNGA 190616 CNGA 644 [19.05/6.35 | 16 | 793 @ | @
CERAMIC CNGA 190712| CNGA 653 |19.05| 7.94 | 1.2 | 7.93 CERAMIC
CNGA 190716/ CNGA 654 |19.05| 794 | 1.6 | 793 @

CERMET CERMET
PCBN PCBN
/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER

24 UNION MATERIALS CUTTING TOOLS 25



TURNING INSERT TURNING INSERT

A A

CNGN [eo CNMN P
TURNING
&

MILLING

TURNING
&
MILLING

J

o
SW400
SW800 ”D::I

\
T a
SW400
C Exm -]

Type 888888888@8888888 Type 8 s|s|gls|s|s|s|elz|ellslg]s
®m oo ®n e de oo x2S — ol® QoS ofolo| o 2T
CNGN 090304, CNGN 321 9.52 3.18 ([ J CNMN 120412 CNMN 433 | 12.70 | 4.76 ([ ( AN BN J
CNGN 090308 CNGN 322 | 9.52 3.18 0.8 ([ J ([ AN AN J CNMN 120416 CNMN 434 | 12.70 | 4.76 1.6 o [ AN BN J
CNGN 090312| CNGN 323 | 9.52 3.18 1.2 [ AN AN J
CNGN 120304 CNGN 421 | 12.70 | 3.18 04 | @
CNGN 120308 CNGN 422 | 12.70 | 3.18 08 | ®
CNGN 120312| CNGN 423 | 12.70 | 3.18 12 | @
CNGN 120404| CNGN 431 | 12.70 | 4.76 04 @ O [ AN J
CNGN 120408/ CNGN 432 | 12.70 | 4.76 08 ©/® ©6 &6 6 &6 &6 6 0 o [ AN ( AN AN AN BN J
CNGN 120412) CNGN 433 | 12.70 | 4.76 12 @0 @ 0 [ BN J ([ (AN AN BN BN BN BN BN J
CNGN 120416 CNGN 434 | 12.70 | 4.76 16 © @ @ ([ J o ( AN AN BN BN BN BN BN J
CNGN 120704| CNGN 451 | 1270 | 7.94 0.4 ( AN J
CNGN 120708 CNGN 452 | 12.70 | 7.94 0.8 [ NN J [ AN
CNGN 120712| CNGN 453 | 12.70 | 7.94 12 @@ ( BN J ([ [ AN J [ AN BN BN BN J
CNGN 120716| CNGN 454 | 12.70 | 7.94 16 ©|® [ AN J () [ AN J ( AN AN AN BN J
CNGN 160608 CNGN 542 | 1587 | 6.35 0.8
CNGN 160612| CNGN 543 | 1587 | 6.35 12 | @ ([ ( BN BN J
CNGN 160616| CNGN 544 | 1587 | 6.35 16 | @
ceramic CNGN 160708 CNGN552 | 1587 | 794 | 08 | ® ° CERAMIC
CNGN 160712| CNGN 553 | 15.87 | 7.94 12 @@ O ([ [ AN J [
CNGN 160716| CNGN 554 | 15.87 | 7.94 16 © ® @ ® o e o o L
CNGN 160720 CNGN 555 | 1587 | 7.94 20 | @ [ AN J
ccouer  CNGN 190612 CNGN643 | 1905 | 635 12 @ ® -
CNGN 190616| CNGN 644 | 19.05 | 6.35 16 @@
CNGN 190712| CNGN 653 | 19.05 | 7.94 12 0| @
CNGN 190716 CNGN 654 | 19.05 | 7.94 16 @@
PCEN CNGN 190720 CNGN 655 | 19.05 | 7.94 20 | @ PCBN
/ CNGN 250724| CNGN 856 | 25.40 | 7.94 24 | @ /
er CNGN 250924| CNGN 866 | 25.40 | 9.52 24 @ 00 [ ] e
TOOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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TURNING INSERT TURNING INSERT

A A

U TURNING
&
MILLING

N
@’4

CNGX A CNMX
TURNING y d NEENEE
& Y
MILLING

N
|

t

e pimensions mm) |5 |2 |2[2 s |2]2]5|2]9|212|8]8[5|8]8/8 |8 Type | Dimensions (mm) | g slslglslelslelg slg glgl8]g
®»won0dde e sno o2 I I — R AR N A A R A R R S A R R <

ECRECSTAR ey e e EESE SRR 0l
CNGX 120412 CNGX 433 | 12.70 | 4.76 [ BN J ([ CNMX 120712) CNMX 453 | 12.70 | 7.94 ( AN BN J o
CNGX 120416 CNGX 434 | 12.70 | 4.76 1.6 [ J ([ CNMX 120716, CNMX 454 | 12.70 | 7.94 1.6 ( AN BN AN BN BN J
CNGX 120708 CNGX 452 | 12.70 | 7.94 08 @ © ([
CNGX 120712 CNGX 453 | 12.70 | 7.94 12 @@ ([ AN AN J [
CNGX 120716] CNGX 454 | 12.70 | 7.94 16 @@ ( AN AN BN J [
CNGX 160708 CNGX 552 | 15.87 | 7.94 0.8 [
CNGX 160712 CNGX 553 1587 & 794 | 1.2 oloo °
CNGX 160716/ CNGX 554 | 15.87 | 7.94 1.6 [ BN J [ ] CNMX "m RD

CNVX

CERAMIC CERAMIC
t
-ﬂ-- : :
CERMET , CERMET
CNVX 120412| CNVX 433 1270 @ 476 ° ° CCGX _ 7e0”
CNVX 120416| CNVX 434 | 1270 | 476 | 16 ° °
CNVX 120708 CNVX452 | 1270 @ 7.94 08 | @ ° d
PCBN CNVX 120712) CNVX 453 | 12.70 | 7.94 12 @@ o [ BN BN AN BN J ([ J PCBN
oo/ CNVX120716 CNVX454 | 1270 | 794 | 16 o |o ° I I Lo
CCGX 120608 CCGX 442 | 12.70 | 6.35 Y °
CCGX 120612 CCGX 443 | 1270 | 635 | 1.2 e o000
MILLING CCGX 120616| CCGX 444 | 12.70 6.35 1.6 o ([ J MILLING
CUTTER CUTTER

28 UNION MATERIALS CUTTING TOOLS 29



TURNING INSERT TURNING INSERT

A

N

CCGW _ : CPGN ’ | ? i
TURNING " B y d TURNING
2 , &

MILLING M MILLING

2

@

N

~|

wee | oimensins(mm) |2 212 /2/g/2/8|e]g]e/5/8/2/5/8/8/8 88 wee | omensions(nm)|3|2 |3 2|3/8|2|5|8 |82 8|2 /3|8 |8/ )8
CIolEI28|28|5812I1212|2|8I22 135 2 CIolE28|288812|1212|22122 135 2
—n--n -n-- SEEEESEEAasE5R05 ¢
CCGW 0971304 9.52 3.97 4.40 [ ] [ BN } [ ] CPGN 090304/ CPGN 321 9.52 3.18 [ AN ]
CCGW 097308 9.52 3.97 0.8 4.40 [ ] [ BN } [ ] ([ ] CPGN 090308| CPGN 322 9.52 3.18 0.8 [ AN )
CCGW 097312 9.52 3.97 1.2 4.40 [ BN } [ ] CPGN 120408 CPGN 432 | 12.70 4.76 0.8 [ ) [ AN ]
CCGW 120408 12.70 4.76 0.8 5.50 [ ] ([ ] CPGN 120412| CPGN 433 | 12.70 4.76 1.2
CCGW 120412 12.70 4.76 1.2 5.50 [ ] [ ] CPGN 120416| CPGN 434 | 12.70 4.76 1.6
CERAMIC CERAMIC
CERMET CERMET
PCBN PCBN
/ /

PCD PCD
TooL TooL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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TURNING INSERT TURNING INSERT

A A

DNGA DNGN

TURNING
&
MILLING

7 TURNING
&
MILLING

\
-]

—

Type 888888888g88888§888 Type 888888888588888
CRE28saRNgzeEesez 322 CIElE 82 aNNZ 22222
DNGA 150404 DNGA 431 |12.70 | 4.76 516 @@ @ |e DNGN 150404 DNGN 431 | 1270 | 476
DNGA 150408] DNGA 432 1270 476 | 08 516 ® ® ® ® ® ® o oo 100 DNGN 150408 DNGN432 | 1270 | 476 @ 08 | ® ° ° 100
DNGA 150412 DNGA433 1270 476 12 516 ® ® ® ® oo (eo00e DNGN 150412 DNGN433 | 1270 | 476 | 12 @ ° o |o 1)
DNGA 150416 DNGA434 12.70| 476 | 16 | 516 ® ° 30 DNGN 150416| DNGN434 | 1270 | 476 | 16 o0
DNGA 150604 DNGA 441 1270/ 635 0.4 516 ® ® ® ® o |o DNGN 150604 DNGN 441 | 1270 | 635 0.4
DNGA 150608 DNGA 442 1270 635 | 08 516 ® ® ® ® ° o |o ° DNGN 150608 DNGN 442 | 1270 | 635 @ 08 | ® ° ° 100
DNGA 150612 DNGA 443 1270 635 12 516 ® ® ® ® o oo 000 DNGN 150612 DNGN443 | 1270 | 635 | 12 ® ® | ® o 1)
DNGA 150616) DNGA 444 |12.70 635 | 1.6 516 | ® ® ® DNGN 150616 DNGN444 | 1270 | 635 | 1.6
DNGA 150704| DNGA 451 1270 7.94 | 04 | 516 ® ® DNGN 150704 DNGN 451 | 1270 | 794 04 ® ®
DNGA 150708| DNGA452 1270 7.94 | 08 | 516 ® ® o000 ° DNGN 150708| DNGN452 1270 | 794 | 08 ® ® ® ® 0 o e
DNGA 150712| DNGA 453 [12.70 7.94 | 1.2 | 516 | ® ® o oo o 00 DNGN 150712 DNGN453 | 1270 | 7.94 | 12 ® ® ® ® K 1)
DNGA 150716 DNGA 454 1270 7.94 | 1.6 | 5.16 DNGN 150716] DNGN454 | 1270 | 7.94 | 16 ® ® o |oloje 100
DNGA 190608 DNGA542 1587 635 | 08 | 635 ® ®
DNGA 190612) DNGA543 1587|635 | 12 | 635 ® @ oo |o o oo
DNGA 190616) DNGA 544 1587|635 | 16 | 635 ®
CERAMIC CERAMIC
DNMA
CERMET CERMET
11 ID
r [P
t
PCBN PCBN
/ /
e mm) | S HEEEEREEEEEEEEE PeD
C 3125851522222 2185
SR ek G L
0oL DNMA 150612 DNMA 443 |12.70| 6.35 5.16 ole ° ool
HOLDER DNMA 150616) DNMA 444 [12.70| 6.35 | 16 | 5.16 [ ) HOLDER
MILLING MILLING
CUTTER CUTTER
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A

TURNING INSERT

DNGX

TURNING INSERT

ENGN

'/\75°

N

TURNING ’} ‘E’ d TURNING
& 5 &
MILLING i J t MILLING

| we | oimensons(nm) |3/218/8/8 8/8/8/8/2/2/8/5/8/218/8/8 8 | e | oimensins(nm) 8/g18/8/818/8/8/8/9/5/8 /8 2/8
CICIE2I812188I1%5212I2|2/2|123 CIee2825535 22222
B R S R E e B R e R
DNGX 120708| DNGX 352 | 10.00 7.94 [ ] [ ] ([ ENGN 130404 ENGN 431 | 12.70 4.76
DNGX 120712| DNGX 353 | 10.00 7.94 1.2 o ( AN NN BN BN BN BN J ENGN 130408 ENGN 432 | 12.70 4.76 0.8 o [ ] [ ] o
DNGX 120716 DNGX 354 | 10.00 7.94 1.6 [ ] [ ] ([ ENGN 130412| ENGN 433 | 12.70 4.76 1.2 [ ] [ ]
DNGX 150708 DNGX 452 | 12.70 7.94 0.8 ENGN 130704 ENGN 451 | 12.70 7.94 0.4 ([ AN )
DNGX 150712 DNGX 453 | 12.70 7.94 1.2 [ ) [ ] ([ ENGN 130708 | ENGN 452 | 12.70 7.94 0.8 [ AN ) [ ] o
DNGX 150716| DNGX 454 | 12.70 7.94 1.6 (] ENGN 130712 ENGN 453 | 12.70 7.94 1.2 [ AN ) o
ENGN 130716 | ENGN 454 | 12.70 7.94 1.6 [ BN J [ ] ([ J
T
J
t
CERAMIC = i} CERAMIC
= -4
ISO ASA d t r (o )
DNMX 120708/ DNMX 352 | 10.00 7.94 0.8 @
DNMX 120712 DNMX 353 | 10.00 7.94 1.2 [ AN ) [
CERMET DNMX 120716 DNMX 354 | 10.00 | 7.94 1.6 [ AN BN J ([ CERMET
PCBN PCBN
/ /

PCD DCGX PCD
TOOL ook
HOLDER HOLDER

t
Type 0888888880888888888
MILLING gﬁgg%%mm%%%%%%,‘?ggg MILLING
DCGX 150612 DCGX 443 | 12.70 6.35 [ ] [ ] o
DCGX 150616, DCGX 444 | 12.70 6.35 1.6 o [ ] [ ]
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TURNING INSERT TURNING INSERT

A A

RNGA - RPGA

TURNING ‘ ] | 1+t TURNING
& - &
MILLING d t q MILLING
Type | oimensions mm) || 5|2|5|8[8|8|2|5|35|8|8]2|8]8|8]8 88 Type | bimensions mm) g |2 /2|2 ]2]2/2[5l2|g|8]g|8|g |8

CEEE8283882222223 52 CIEIEIRIBIZ21aR|R|Z |2 2I22|2
I - - © - € 216 57 2 2 a2 5 2 5 I - - © - © <2 i o 7
RNGA 120400| RNGA 430 | 1270 | 476 | 516 ® RNGA 120400 RNGA 430 | 12.70 | 476 | 516
RNGA 120700| RNGA 450 | 1270 | 794 | 516 (@ @ LN J RNGA 120700, RNGA 450 | 1270 | 794 | 516 '@

d t
d

RNGN 060300 RNGN220 |  6.35 318 ° RPGN 090300 RPGN320 @ 9.52 318 | ®|® oo
RNGN 060400 RNGN230 | 6.35 a7 |@| |@ RPGN 090400 RPGN330 @ 9.52 a6 |@|@|®
CERAMIC  ONGN 090300 RNGN320 | 952 318 @ | @ o0 RPGN 120300| RPGN420  12.70 318 CERAMIC
RNGN 090400, RNGN330 @ 9.52 476 |@|@|® ° ° oo |00 RPGN 120400 RPGN 430  12.70 476 |@|® ° X
RNGN 120300 RNGN 420 | 12.70 318 ° o0 RPGN 120700| RPGN 450  12.70 794 @ ® o0
RNGN 120400 RNGN 430 | 12.70 47 |@|e|e@ o o0 o oo oo oo oo RPGN 150700 RPGN 550 |  15.87 7.94
CERMET RNGN 120600 RNGN 440 | 12.70 6.35 RPGN 190700| RPGN 650 = 19.05 7.94 ° CrRvET
RNGN 120700 RNGN 450 |  12.70 794 |o|o|o|eo|eo|e| |elelelee oo oo
RNGN 150700 RNGN 550 | 1587 794 | @ o0
RNGN 190600, RNGN 640 |  19.05 635 |@|® ° oo
P RNGN 190700 RNGN650 | 19.05 794 @ @ ® ° ° oo |00 o
PCD RNGN 250700/ RNGN 850 25.40 7.94 ) ' 3K ) e o o0 o0 PCD
RNGN 250900, RNGN 860 |  25.40 9.52
RNGN 320900 RNGN 106 | 31.75 952 | @
Lo09 RNGN 0807MO 8.00 794 | ® ornen
RNGN 1007MO 10.00 794 | @
RNGN 1207MO 12.00 794 | @
MILLING MILLING
CUTTER CUTTER
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TURNING INSERT TURNING INSERT

A A

RPGX .. DP g RBGN

TURNING /AN ‘ TURNING
& &
MILLING d MILLING

Dimensions (mm) | S 8888888&88888%888 Type Dimensions (mm) |3/3|8/8/8/8/8|8/8/2/8 8|8|8/8
CI2E2825535 222222838 Clee28285%52122|2 2
RPGX 1204 DR RPGX 43DP  12.70 4.76 oo RBGN 060300 RBGN 220 = 6.35 3.18 °
RPGX 1207 DP RPGX 45DP  12.70 7.94 (0 RBGN 060400 RBGN 230  6.35 4.76 °
RBGN 090300 RBGN 320 | 952 318 | @
RBGN 090400 RBGN330 | 952 476 | @
RBGN 120400 RBGN 430 | 12.70 476 @@ ® ° °
RBGN 120600| RBGN 440 | 12.70 635 |®
RBGN 120700 RBGN 450 | 12.70 794 @ @ o0 oloe
RNGX .. DP ) t RBGN 0604MO 6.00 476 °
RBGN 0804MQ 8.00 4.76 °
N o RBGN 1007MO 10.00 704 | @ °
J + Jr RBGN 1207MQ 12.00 7.94
RBGN 1607MQ 16.00 7.94
CERAMIC RCGN \7° CERAMIC
o
CERMET d T CERMET
— | ™ X |~
PCB/N RCGN 060400 6.35 476 @ @ (3 /PCBN
e RCGN 060600 6.35 635 |@|®|® ° (3N PeD
RCGN 060700 6.35 794 @ @ ° oo
RCGN 070400 7.94 476 °
TOOL TOOL
HOLDER RCGN 090700 9.52 794 @@ ® ° oo HOLDER
RCGN 120700 12.70 794 |@|@|@® ° ° o0
RCGN 151000 15.87 000 ®© O ® ° ° o0
RCGN 191000 19.05 000 @ @@ ° ° o0
MILLING MILLING
CUTTER RCGN 251200 25.40 12.70 [ AN BN ) [ J [ ] ( BN J CUTTER
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TURNING INSERT TURNING INSERT

A A

SNGA — SNGN

/

TURNING ‘ oo l \ d TURNING
& ; ] } \‘/ &
MILLING t e MILLING

Type pimensions (mm) 3|5 |2|s 2|2 |2ls|2]g/2|8|2(8|5|8|2 /8|8 e | dimensions(mm) |5 |s/2 2 /2|82 ]8]2/5/8/8/8]8 8
Mmoo ®»® 2N S ® M| oo 2T |TF X —|®olo®mdc oS oo o x
-n..n AAEAEEECEEEHEEBEBEERE aaaa&zaw%%%%%%
SNGA 090304| SNGA 321 | 9.52 | 3.18 381 @ @ SNGN 090304 SNGN 321 | 952 | 3.8 o0
SNGA 090308] SNGA322 952 318 08 |381 | ® ® SNGN 090308] SNGN322 | 952 318 08 @ ® ® ° o |o °
SNGA 090312 SNGA323 | 952 318 12 381 @ | ® SNGN 090312 SNGN323 | 952 | 318 12 |® ®
SNGA 090404] SNGA 331 | 9.52 | 476 | 0.4 | 381 SNGN 090404 SNGN 331 | 952 476 | 04
SNGA 090408 SNGA 332 | 952 476 | 08 | 3.81 SNGN 090408 SNGN 332 952 | 476 | 08 | @ ° °
SNGA 090412] SNGA 333 | 952 | 476 | 1.2 | 3.81 SNGN 090412 SNGN 333 | 952 | 476 | 1.2 ° ° °
SNGA 090416| SNGA 334 952 476 | 1.6 | 3.81 ° ° SNGN 120404, SNGN 431 | 1270 | 476 | 04 |® °
SNGA 120404| SNGA 431 1270|476 | 04 516 |®| |® ° ° SNGN 120408 SNGN 432 | 1270 | 476 | 08 ©® ® ® ® ® ® ® o oo o olooe
SNGA 120408| SNGA 432 [12.70| 476 | 0.8 516 ©® ® @ o0 oo o o0 |00 SNGN 120412 SNGN433 | 1270 | 476 | 12 @ @ @@ ® ®© e ® e e o o o o o o
SNGA 120412| SNGA 433 1270 476 | 1.2 516 @ | ®  ® oo oloje oleolee SNGN 120416| SNGN 434 | 1270 | 476 | 16 ®|® o o oejojojoje o000
SNGA 120416 SNGA 434 1270 476 | 1.6 | 516 @ ° ° o oo SNGN 120420 SNGN435 1270 | 476 | 20 | ® e oo 0 °
SNGA 120708| SNGA 452 |12.70| 7.94 | 0.8 516 | ® SNGN 120604 SNGN 441 | 1270 | 635 | 04
SNGA 120712| SNGA453 1270 7.94 | 12 516 ® o0 SNGN 120608 SNGN 442 | 1270 635 | 08 | ®
SNGA 120716| SNGA 454 |12.70| 7.94 | 1.6 | 516 | ® o |olo ) SNGN 120612] SNGN 443 | 1270 | 635 | 12 | ®
SNGA 150608] SNGA542 1587 635 08 | 635 | @ SNGN 120616 SNGN 444 | 1270 | 635 | 16 | ®
SNGA 150612 SNGA 543 1587 635 12 635 @ |® SNGN 120704 SNGN 451 | 1270 | 7.94 | 04 ° ° °
SNGA 150616 SNGA 544 1587 635 16 635 | @ SNGN 120708| SNGN452 | 1270 | 7.94 08 © ® ® | ® o |oloje o olooe
CERAMIC SNGA 190612 SNGA 643 |19.05| 635 | 1.2 | 7.94 | @ [ BN J SNGN 120712| SNGN 453 | 12.70 | 7.94 12 00 e e ( BN J ( BN BN AN BN BN BN NN BN BN ) CERAMIC
SNGA 190616 SNGA 644 |19.05 635 | 1.6 | 7.94 SNGN 120716 SNGN 454 1270 | 794 | 16 ® ® ® ® oo
SNGN 120720 SNGN455 | 1270 | 794 | 20 @ ® | ® oo |olee °
SNGN 150404 SNGN 531 | 1587 476 | 04 °
- SNGN 150408] SNGN 532 | 1587 | 476 | 08 ° CERMET
SNGN 150412| SNGN533 | 1587 | 476 | 12 | @ ° ) °
SNGN 150416 SNGN 534 | 1587 | 476 | 16 |® °
SNGN 150708] SNGN 552 | 1587 | 7.94 | 08 | ®
PCBN SNMA — SNGN 150712| SNGN 553 | 1587 | 7.94 | 12 ®|® oo (ooe ° PCEN
L g o SNGN 150716| SNGN554 | 1587 | 7.94 | 16 | ® o o000 oo ° -
SNGN 190608 SNGN 642 | 19.05 | 635 | 08
r : SNGN 190612] SNGN 643 | 19.05 | 6.35 12 | @ ® () [ BN BN )
- t SNGN 190616| SNGN644 | 19.05 | 635 | 16 | ® ° oo/ o0
HOLDER SNGN 190712| SNGN 653 | 19.05 | 7.94 | 12 | ® HOLDER
RES imensions (mm) | 812/8'2/8 8888 g 88 388gss8s SNGN 190716] SNGN654 | 1905 | 794 | 16 © ® ® ® oo |0 |o o oo
MO LMD N N™ M| | O[O | < | S|
-n..n AR IR AEEE % Sz z SNGN 190720 SNGN 655 | 19.05 | 7.94 | 20 | ® o |o
MILLING SNMA 120408 SNMA 432 [12.70| 4.76 5.16 [ ] [ J o e e e 20 ® MILLING
CUTTER SNMA 120412 SNMA 433 1270 476 | 12 | 5.16 oo olo0e SNGN 250724) SNGN 856 | 2540 | 7.94 | 24 | @ | ® oo CUTTER
SNMA 1204161 SNMA 434 11270 | 476 | 16 | 5.16 oo ° SNGN 250924 SNGN 866 | 2540 | 952 | 24 ®| |® ® o |olole oole
SNMA 150616 SNMA 544 1587 635 16 | 6.35 S °
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A

TURNING
&
MILLING

TURNING INSERT

SNGX

/;

NG
1
L

Type 9888888880888888888
CIEIEI2IBIZ21a8(R|52I12I2122|2|235 8
SNGX 120408 SNGX 432 | 12.70 4.76 [ ] [ ]
SNGX 120412 SNGX 433 | 12.70 4.76 1.2 [ ] (]
SNGX 120416 SNGX 434 | 12.70 4.76 1.6 [ ) ([
SNGX 120708| SNGX 452 | 12.70 7.94 08 | @ [ ] [ ]
SNGX 120712| SNGX 453 | 12.70 7.94 1.2 [ BN ] [ AN AN ) [ AN AN )
SNGX 120716| SNGX 454 | 12.70 7.94 1.6 [ AN BN AN BN BN BN )
SNGX 150708 SNGX 552 | 1587 | 7.94 08 |®| @ [ ] [ ]
SNGX 150712| SNGX 553 | 15.87 | 7.94 12 @@ [ ] [ ] [ AN )
SNGX 150716 SNGX 554 | 15.87 7.94 1.6 [ AN AN ) ([
SNMX ~
e H
Y
r
t
CERAMIC
| e | oimensinsmm) |g/3/3/2/8/8/8/3|2/8/8/2/8/2/8/8/8/8/8
°2182|8)5|3512|2|2|2|12|2/2|3|E
B s e s e
SNMX 120712 | SNMX 453 | 12.70 7.94 1.2 [ BN AN BN BN AN BN )
CERMET
SNMX 120716 | SNMX 454 | 12.70 7.94 1.6 [ ] o
PCBN
/
PCD
-m \
oot v @) o I
HOLDER /
)
r
t
MILLING . .
2 2
ECHECEEARS i
SNMX120716RD |SNMX454RD | 1270 784 | 16 | | | | | | | | e | e | | ||
42 UNION MATERIALS

TURNING INSERT

SCGN

Type 888888888@8888888
-~ ®bon 0 dd e delsno x2S
FlEEIEO|SIaNINIZIZ 222|239
ASA nnln nl~FEonl nl n winn nonlglZ
SCGN 090412 SCGN 333 | 9.52 4.76 ([ J ([ o
SCGN 090416/ SCGN 334 | 952 4.76 16 @
SCGN 120404| SCGN 431 | 12.70 | 4.76 0.4 ([ J

SCGN 120408 SCGN 432 | 1270 | 4.76 08 @ @
SCGN 120412 SCGN 433 | 12.70 | 4.76 1.2 ([ [ AN J L AN BN BN J
SCGN 120416, SCGN 434 | 12.70 | 4.76 16 @ @

SCGX

N

-

-Il--

SCGX 120408 SCGX 432 | 12.70 | 476
SCGX 120616 SCGX 444 | 12.70 | 6.35 1.6
SCGX 120716 | SCGX 454 | 1270 | 7.94 1.6

SCGW

SCGW 097304
SCGW 097308 9.52 3.97 0.8 4.40
SCGW 120408 12.70 4.76 0.8 5.50

9.52 3.97 0.4

(I B B SN400
e o o mezhy

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

CUTTING TOOLS
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TURNING INSERT TURNING INSERT

A A

SPGN TNGA

TURNING / ! \ d TURNING
& N &
MILLING [ MILLING

Type 8888888880888888888 Type pimensions (mm) 5|5 |s/2|2/8]22/2]5|8]g2/8]s
—®blon2ddn P elIno o2 I I - ® Lo 2 dd® 0T o oo
SPGN 090304/ SPGN 321 9.52 3.18 ( BN J ([ TNGA 110304 TNGA 221 | 6.35 | 3.18 226 | @ @
SPGN 090308| SPGN 322 | 9.52 3.18 08 @ @ ([ J ([ AN AN J ( AN BN J TNGA 110308, TNGA 222 | 635318 | 08 | 226 | @ | @
SPGN 090312 SPGN 323 | 9.52 3.18 12 | @ TNGA 160304 TNGA 321 | 952 |3.18 | 04 [ 381 @ | ®
SPGN 120304| SPGN 421 | 12.70 | 3.18 04 @ O TNGA 160308 TNGA 322 | 9.52 | 3.18 | 0.8 | 381 @ | @® ( ([
SPGN 120308 SPGN 422 | 12.70 | 3.18 08 @ O ([ ([ ([ ([ [ TNGA 160312 TNGA 323 | 952 (3.18 | 1.2 | 381 | @ | @
SPGN 120312 SPGN 423 | 12.70 | 3.18 12 @@ [ J [ [ [ [ ] TNGA 160404 TNGA 331 952 (476 | 04 (381 | @ ® ©® © ( BN J o e o o ® o o
SPGN 120404| SPGN 431 | 12.70 | 4.76 0.4 TNGA 160408 TNGA 332 | 952 476 | 08 (381 @® @® ©® O [ BN J [ BN BN AN BN J [ AN AN BN BN J
SPGN 120408 SPGN 432 | 12.70 | 4.76 08 © @ o ([ ([ ( AN BN J TNGA 160412) TNGA 333 | 952 | 476 | 1.2 381 @ @ ©® O [ ( AN AN BN BN J ® o o
SPGN 120412| SPGN 433 | 12.70 | 4.76 12 (@@ ([ J ( AN AN BN BN BN BN BN BN BN J TNGA 160416 TNGA 334 | 952 | 476 | 16 [ 381 @ @ | ® [ ([ AN AN BN J [ AN BN J
SPGN 120416 SPGN 434 | 12.70 | 4.76 16 ©|® [ J [ AN AN J [ AN BN J TNGA 220404| TNGA 431 (1270|476 | 0.4 | 516 @® | @ [
SPGN 150408 SPGN 532 | 1587 | 4.76 0.8 TNGA 220408 TNGA 432 |12.70| 476 | 0.8 | 516 @ | ® o o o e o
SPGN 150412| SPGN 533 | 1587 | 4.76 1.2 ([ J ( TNGA 220412 TNGA 433 |12.70| 476 | 1.2 | 516 | @ @ [ [ [ AN BN J
SPGN 190412| SPGN 633 | 19.05 | 4.76 12 | @ TNGA 220416 TNGA 434 |12.70| 476 | 1.6 | 516 | ® | @ ( ([ ([ ([
SPGN 190416 SPGN 634 | 19.05 | 4.76 16 @@ ( AN J [ TNGA 220708 TNGA 452 |12.70| 794 | 0.8 | 516 @ | @
TNGA 220712| TNGA 453 (12.70| 7.94 | 1.2 | 516 @
TNGA 270608, TNGA 542 [15.87| 6.35 | 0.8 | 6.35 [
TNGA 270612) TNGA 543 [15.87| 6.35 | 1.2 | 6.35 ([

CERAMIC TNGA 330924, TNGA 666 |19.05| 9.52 | 2.4 | 7.94 ([ CERAMIC
CERMET CERMET
PCBN PCBN

/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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TURNING INSERT TURNING INSERT

A A

TNGN TCUN

TURNING
MILLING
Tt
o o
oo
<t | 0O
;
ynlwm

TURNING
&
MILLING

Type 888888888@8888888 Tyne 888888888088888
—|l®blo e qdolfdoltvlo o C|T —|l®b|o o ®qdod o s b o o
TNGN 110304, TNGN 221 6.35 3.18 ( BN J [ J TCUN 160408, TCUN 332 | 9.52 4.76 o [ BN J
TNGN 110308, TNGN 222 | 6.35 3.18 08 @ @ o ( BN J TCUN 160412 TCUN 333 | 9.52 4.76 1.2 o ( BN J
TNGN 160404| TNGN 331 9.52 4.76 04 @ O [ BN J [ J TCUN 160416 TCUN 334 | 9.52 4.76 1.6 (] [ J
TNGN 160408 TNGN 332 | 9.52 476 08 © ®© ®© © 6 6 0o o ( AN BN ) [ ] ([ J
TNGN 160412| TNGN 333 | 9.52 4.76 I BN BN BN BN J [ BN BN J [ BN BN J
TNGN 160416/ TNGN 334 | 9.52 476 16 @ @® ©® ® (] [ AN BN J ([ J
TNGN 160704| TNGN 351 9.52 7.94 0.4 (]
TNGN 160708 TNGN 352 | 9.52 7.94 08 @ @ o [ J
TNGN 160712| TNGN 353 | 9.52 7.94 12 @@ o [ BN J
TNGN 160716 TNGN 354 | 9.52 7.94 16 @@ [ J
TNGN 220404| TNGN 431 | 12.70 4.76 04 @
TNGN 220408 TNGN 432 | 12.70 4.76 08 @ @ [ ] [ ] [ ] ( BN BN J
TNGN 220412| TNGN 433 | 12.70 4.76 12 @@ [ ] [ ] [ ] [ BN BN J
TNGN 220416 TNGN 434 | 12.70 4.76 1.6 (] [ ] o [ AN BN J
TNGN 220708, TNGN 452 | 12.70 7.94 08 | @
TNGN 220712| TNGN 453 | 12.70 7.94 1.2 o
TNGN 220716/ TNGN 454 | 12.70 7.94 1.6 (]
ceramic TNGN 270608 TNGN542 | 1587 | 635 08 @ @ CERAMIC
TNGN 270612| TNGN 543 | 15.87 6.35 12 @@
TNGN 270616 TNGN 544 | 15.87 6.35 1.6 (] o
TNGN 330924, TNGN 666 | 19.05 9.52 2.4 (]
CERMET TNGN 440932| TNGN 868 | 25.40 9.52 32 @ @ o CERMET
PCBN PCBN
/ /

PCD PCD
TOOL oot
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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TURNING INSERT TURNING INSERT

A A

TPGN VNGA

TURNING
&
MILLING

TURNING
&

e MILLING

e | oimensions(nm) |5 '|512/8]812]5/2 /9|82 /8/5/8/8 888 e | oimensionsmm) |5 ||s12/8]812]5/2 /9|82 /8/8 8
mblon 2o d oo o ol ST o —|®olo®fac o oo o x
-“-- A EEERIRIEHEHEEHBREEE zzzzﬁéaw%%%%%%
TPGN 090204| TPGN 731 | 556 | 2.38 ° VNGA 160404 VNGA 331 | 9.52 | 476 381 | @@ @ ° ()
TPGN 090208 TPGN732 | 556 @ 238 | 08 ° VNGA 160408 VNGA 332 | 952 476 | 08 381 ® ® ® | ® ® ® e o0 0o o oo
TPGN 110304) TPGN221 @ 635 | 318 | 04 @ @ (3 ° ° ° VNGA 160412] VNGA 333 (952 476 | 12 (381 @ ® @ @ LI 3K [
TPGN 110308] TPGN222 | 635 | 318 | 08 ® | ® ° o o0 e o0 o0 VNGA 160604 VNGA 341 | 952 | 635 04 381 | @ @
TPGN 160304 TPGN321 | 952 | 318 | 04 ® ® ® LI 3K ° ° ° VNGA 160608 VNGA 342 | 952 | 635 08 381 | @ @
TPGN 160308] TPGN322 | 952 | 318 | 08 @ | ® o oo oo o0 e o0 oo VNGA 160612 VNGA 343 | 952 | 635 1.2 381 @ @
TPGN 160312| TPGN323 | 952 | 318 | 12 |@ | ® o0 o o0 VNGA 220404 VNGA 431 1270 476 | 04 516 @ | @
TPGN 160404| TPGN331 | 952 | 476 | 04 @ ° VNGA 220408 VNGA 432 |12.70| 476 | 08 | 516 @ @ ° °
TPGN 160408 TPGN332 | 952 | 476 | 08 @ ® o0 VNGA 220412 VNGA 433 |1270 476 | 1.2 | 516 @ @ ° °
TPGN 160412 TPGN333 | 952 | 476 | 12 @ o0 VNGA 220424| VNGA 436 [12.70| 476 | 2.4 | 516 o0
TPGN 160416, TPGN334 | 952 | 476 | 16 @@
TPGN 220404 TPGN431 | 1270 | 476 | 04 @ | ®
TPGN 220408 TPGN432 | 1270 | 476 | 08 @ ® ° o0
TPGN 220412 TPGN433 | 1270 | 476 | 12 |® @ o0 °
TPGN 220416, TPGN434 | 1270 | 476 | 16 @ ® ®
TPGN 220712| TPGN 453 | 1270 | 794 | 12
TPGN 220716 TPGN 454 | 1270 | 794 | 16
CERAMIC TPGN 271232| TPGN588 | 1587 | 1270 | 3.2 ° VNGN CERAMIC
Tt
CERMET CERMET
e | oimensions mm) |g|g[s|2l]8]2]s]2]g[8]5|2]8]g]8 | |8]8
COLDO\CI)C’)NNCOZO’)Q'LDLOOO'_##W
-“-- b6 b 2R 8% 555|555 52255
bCBN TPUN VNGN 160404 VNGN 331 | 952 | 476 ° beBN
PC/D VNGN 160408 VNGN 332 | 952 | 476 | 0.8 ° /P .
VNGN 160704 VNGN 351 | 952 | 7.94 | 04 °
VNGN 160708 VNGN352 | 952 | 794 | 08 )
ToOL VNGN 160712 VNGN 353 | 952 | 7.94 | 12 ool
HOLDER VNGN 160716 VNGN 354 | 952 | 7.94 | 16 HOLDER
Dimensions (mm) = =
< <
M TPUN110308) TPUN222 635 | 3.8 ° o i
TPUN110312| TPUN223 | 635 | 318 | 12 ° °
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TURNING INSERT TURNING INSERT

A A

VNGX 3 WNGA

TURNING
&

TURNING
&

MILLING o P | Z MILLING
t M
d
T Dimensions (mm) (@ |@ |9 |9 |9 |8 |2 |22 ololo|o|o|8|lalg|2 T Dimensions (mm) l©olo|o|lo|o|9|o|o|o olo|o o
ype ensions ( ) ISER=AR=2R=RR=k=a k=A== k=R R= =A== = k=2 k=2k=) ype €Nsions ( ) ISIk=3=ak=1k=2k=Rk=RR=Ak=R i E=k=2k=) (=]
CeR2328]32222222/322 CeRes2a]gz2zgz2e
VNGX 160708, VNGX 352 | 9.52 7.94 0.8 (] o [ ] o WNGA 080404 WNGA 431 [12.70| 476 | 04 | 516 @ ©® @
VNGX 160712, VNGX 353 | 9.52 7.94 1.2 (] [ J [ ] [ ] [ ] WNGA 080408 WNGA 432 [12.70| 476 | 0.8 | 516 @® ©® @ ( BN BN AN BN BN BN NN NN BN )
VNGX 160716) VNGX 354 | 9.52 7.94 1.6 [ ] ([ WNGA 080412 WNGA 433 |12.70| 476 | 1.2 | 516 @ @ | @ [ AN BN AN BN BN BN BN J
t
Type 3 3
CERAMIC <Zf B CERAMIC
n =
WNGX 080708 WNGX 452 | 12.70 7.94 0.8 [ J (]
WNGX 080712) WNGX 453 | 12.70 7.94 1.2 [ ] [ AN BN BN BN BN J
CERMET WNGX 080716 WNGX 454 | 1270 | 7.94 | 16 ° ° —_——
PCBN PCBN
/ /

PCD PCD
TooL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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ROLL TURNING INSERT ROLL TURNING INSERT

A A

- |
CDH F-Series
TURNING ID D w (I TURNING
& - | —— Y
MILLING # MILLING
— T
— ~
Type ' oimensions mm) 3|23 /2 '2/g/2/8]2]s 2 /8]2/2/8]8 ]88/ B pimensions mm) |2 |a|g|s|e|2|g]s|ele|g]glsle]s
CIREI2IB1255R352 122222838 CIREI2IB1255I35 212222
CDH 120600 | CDH22 | 1270 K 635 | 318 @ @ |® F13941 32.00 19.05|12.00| 650 600 120° @ | @ ° o0
CDH 120900 | CDH23 | 1270 | 952 | 318 | @ F10537 | 44.50 25.40|14.20| 650 | 7.00 | 120° @ | @ ° C3)
CDH 190900 CDH 33 19.05 9.52 635 ©® ©® 0| 0o o
CDH 191200 | CDH34 | 19.05 | 1270 | 635 | ®
CDH 251200 CDH 42 25.40 | 12.70 675 @ ® | ©® [ ) ([
CDH 251900 = CDH43 | 2540 | 1905 675 | ® ° °
CDH 320900 CDH 515 31.75 9.52 1000 ® © [ ) [ AN )
CDH 321900 CDH 53 3175 | 19.05 | 1000 ©® | ® @  © [ ) [ AN ) -
CDH 381100 3810 | 11.11 | 993 | @ F'Ser|es | t
|
e w I
|
o L
Type Dimensions (mm) == S
g i N
T
CERAMIC F 10537V ‘ 44.00 ‘ 26.00 ‘ 15.00 ‘ 5.00 ‘.‘.‘ ‘ ‘ ‘ ‘ ‘0‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ CERAMIC
CERMET CERMET
PCBN PCBN
/ /

PCD PCD
TOOL ook
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER

52 UNION MATERIALS CUTTING TOOLS 53



ROLL TURNING INSERT

A

- - 50
F-Series ‘ -
TURNING [ : . w |
& |
Soalbe ‘
MILLING S 2
~7.00 t

i i oo ololo|lo|lo|8|lo|o|o

Type Dimensions (mm) g|g/2l2|18|8|8/28|2|g|8/8/8/|8|8|5|8|8|3

—mmmmmNNmZm#mLooo'_q-#oo

EIEIEEIO|ISIONINIZIZZZZZZ|Q 22

ISO t r W |0 » 0 nlFEonn w non v nlglZ o ®n

F250723 | 2500 | 794 | 120 | 2300 | @ | | | | | | | | || | | ||
F-Series ’ ! -

-

5.00

o

—

Type s

s L[l

CERAMIC F 251425

F251425 H65 | 25.40 | 14.40 | 2.40

25.00 |14.40 | 2.40 |25.40 | 9.17 |10.00

® © I\

25.40 | 6.50 | 10.00

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER
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ROLL TURNING INSERT

LNJ

_
I T
NS v
r ]
Type Dimensions (mm) 2|e g8 g88lg8ig8 0 38/18/8/8|8
— (™ oMV NN® S 0T WD O 0
== EIOISaININ|EIZ|Z2 222
ISO w t r (ZRR% (R =R R R AR ) O nn n n
LNJ 5464 | 2540 | 15.87 9.52 6 @ ®
LNJ 5568 | 31.75 | 15.87 9.52 3.2 ®
LNJ6588 | 31.75 | 19.05 | 12.70 32 | @ { BN
LNJ 6688 | 3810 | 19.05 | 1270 32 @@ [ ) { BN [
LNJ 6898 | 48.10 | 21.05 | 12.70 3.2 )
R
-

ISO
SNGN 3812R

CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER
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ROLL TURNING INSERT ROLL TURNING INSERT

A A

RBGX d = o RPGX d
\"5
TURNING |7 TURNING
& - @ ! I &
MILLING ’ MILLING
Type nimensions mm) g |2/2/=/2/2/2|5|8|g/8/8|2/8/2/8/8/8(8 e | oimensionsnm) |5 ||5|2/8]8|2]5/2 /9|82 /8]8/8]8 12|88
CIRIE2I8I2aNIRIZIZZZE 222 e N N R P A A b
IlllllgiilllIIII!IIIIIIIIIIIIIHIII winlo o FEoavn?e 6o o6 525 o nwlv vl FElolunn e 6 6o s 5 »|®»
RBGX 06T 6.00 5.00 3.00 3.00 [ AN ) RPGX 060400/ RPGX 102 | 6.35 | 4.76 | 4.57 | 120° ( BN J
RBGX 08T 8.00 6.50 4.00 4.00 [ AN ) RPGX 090700 RPGX 103 | 9.52 | 7.94 | 7.70 | 120° ( BN J ( BN J
RBGX 10T 10.00 9.00 6.00 6.00 [ ) RPGX 120700 RPGX 104 (12.70| 7.94 | 7.70 | 120° ([ ( BN J
RBGX 12T 12.00 9.00 6.00 6.00 ( BN J
RBGX 16T 16.00 13.00 8.00 8.00 [ AN J
RBGX 20T 20.00 15.00 10.00 000 ©® ©@ ©® ©
RBGX 26T 26.00 15.00 10.00 1400 @ | @

RXGX

RCGX g :

o
o
| on
i =
CERAMIC (2] CERAMIC
RXGX 1207MO 1200 | 7.94 | 690 )
RXGX 1608MO 16.00 | 8.00 | 9.50 ° )
. g o
oo | mm | o | 1 |0 .
CEERB2aNISIEI2IEIEIE258 58
RCGX 060400 RCGX 102 | 6.35 | 4.76 | 457 | 120° @ | ® o0 (3K )
RCGX 060600 RCGX 102 | 6.35 635|620 |120° | @ | @ | @ | @ (3K )
RCGX 060700 RCGX 102 | 635 |7.94 | 7.70 |120° @ |® | ® | ® ° o0 .
PCBN PCBN
) RCGX 090700 RCGX 103 | 9.52 | 7.94 | 7.70 |120° @ |® | ® | ® ° ° (3K (3K ) ,
PCD RCGX 120700| RCGX 104 |12.70| 7.94 | 7.70 | 120° | @ |® | ® | @ ® ) e 0 o0 PCD
RCGX 151000/ RCGX 105 |15.87|10.00| 9.77 | 120° | ® ® ® @ ) 3K
RCGX 191000/ RCGX 106 [19.05 10.00/ 9.77 |120° @ @ @ | ® ° 3K ) —
ToOL oot
HOLDER RCGX 251200 RCGX 108 |25.40(12.00/11.85/140° ® ® @ | ® () (3K ) HOLDER
MILLING MILLING
CUTTER CUTTER
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GROOVING INSERT GROOVING INSERT

A A

SYBF SGF |

S ‘ i
TURNING w] ! L t w e ‘ TURNING
& o4 % / \7‘ 5° \~; 5° J l/ D - > K &
MILLING 5.3 i e a o0 s ) MILLING
o . .
8888888883888888888 wpe | oimensions(nm |2/2/2/2/3/2/2/2/2 /818 '8 8/8[8
—| ML 0@ NI O S0S w00 - T X —|®WL om0 P NN DT 0 O D
I—I—I—I—QEQNNWZZZZZZOEE EIEIEIEOIZIONNIG Z|ZZ2ZZ
DN FEFE | v n ninn nn Gl Z ol o I1ISO " t r ol n n| ulkFlF o n n nln n nl un
SYBF 3228 2858 3.18 | 6.35 | 2.69 ) SGF 4012 1200 | 400 | 500 050 ® @ ° °
SYBF 4828 | 2858 | 478 | 635 366 | 50° @ | ® SGF 5012 1200 | 500 | 500 | 080 @@ ° °
SYBF 5528 | 2858 554 | 6.35 | 3.66 | 5.0° SGF 6015 1500 | 600 | 750 | 080 @ @ ®
SYBF 6428 | 2858 | 635 | 856 | 513 | 7.0° @ @ SGF 7015 15.00 | 700 | 750 | 080 @ | @ °
SYBF7928 | 2858 | 7.93 | 856 513 | 7.0° @ @ SGF 8015 1500 | 800 | 750 | 080 @ @ °
SYBF 9528 | 2858 9.53 | 856 | 6.99 | 7.0° SGF 1015 15.00 | 10.00 | 7.50 | 080 @ | ® °
Il
S | \
v : = 7
w FULL © ‘ N/
] o RAD x 57
‘ o N 5° S o -
6.35 6.35 e o /gdo” 5 120"
CERAMIC : : CERAMIC
o
olo Type Dimensions ( glg2l8/18|8|28/2|18|v|8/8/8|8|8|5/8|28|23
= 8 — OO M P NN ™M = M VIOV X = ST
28 EIEIEIEIOISIQININIZ|Z(ZZ2Z2 22022
AR DNV KFEFEF OB VW DN Y| G20 n
CERMET SYBR3228 | 2858 318 | 635 | 269 50° @ | @ SGR 4012 12.00 4.00 500 1@ ® g 1 g CERMET
SYBR4828 | 2858 478 | 635 | 366 50° @ | @ SGR 5012 1250 5.00 500 @ ® o o o
SYBR5528 |2858 | 554 | 635 | 3.66 | 50° SGR 6015 15.00 6.00 750 @@ o
SYBR6428 | 2858 | 635 856 | 513 | 7.0° @ @ SGR 7015 L2 Ty 750 0@ ®
PCBN SYBR7928 | 2858 | 7.93 | 856 | 513 | 7.0° @ | @ SGR 8015 15.00 8.00 750 0@ g PCBN
/ /

L SYBR9528 | 2858 | 953 | 856 | 699 | 70° SGR 1015 1500 | 1000 | 750 | @|®@ ° -
TOOL ook
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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GROOVING INSERT GROOVING INSERT

A A

SSF WFC

& / | | 5"L‘ e e/ ) .~ &
MILLING r R ol 6 % MILLING

o . g

s 8888888888888888888 Type 888888888388888

ElEEEIO S AaNNZ ZZZZZZI0zZ2 ElelEIEIS|2aININIS 2|22 2|2

DOV D Kl O W DNV O nl Z unl n DN DI EFlOBDOVHOV Ny n n w
SSF 4012 12.00 4.00 5.00 080 ©® | ©® o WFC 094050-A 12.70 | 2.388 4.75 0.40
SSF 5012 12.00 5.00 5.00 080 @ ©® [ ) WFC 094050-B 12.70 | 2.388 4.75 0.80
SSF 6015 15.00 6.00 7.50 080 @ ©® (] WFC 125050-A 12.70 | 3.175 4.75 0.40
SSF 7015 15.00 7.00 7.50 08 @ | @ WFC 125050-B 12.70 | 3.175 475 0.80
SSF 8015 15.00 | 8.00 7.50 080 ©® © WFC 156050-A 12.70 | 3.962 | 4.75 0.40
SSF 1015 15.00 | 10.00 7.50 080 @ © WFC 156050-B 12.70 | 3.962 475 0.80

WFC 187050-A 12.70 | 4750 | 4.75 0.40
WEFC 187050-B 12.70 | 4750 | 4.75 0.80
WFC 218075-A 19.05 | 5.537 | 6.35 0.40
WFC 218075-B 19.05 | 5.537 | 6.35 0.80
WFC 250075-A 19.05 | 6.350 | 6.35 0.40
WFC 250075-B 19.05 | 6.350 | 6.35 0.80
WFC 250075-C 19.05 | 6.350 | 6.35 1.20

| WFC 281075-A | 19.05 | 7.137 | 6.35 | 0.40
i WFC 281075-B | 19.05 | 7.137 | 6.35 | 0.80
:> — ‘ t WFC 281075-C | 19.05 | 7.137 | 6.35 | 1.20
FULL \ s S
RAD L ol 5.5 WFC 312100-A | 25.40 | 7.925 | 8.56 | 0.40

SS

[
¥

§
[ 2
°

o

CERAMIC 120 WEFC 312100-B 25.40 | 7.925 | 8.56 0.80 CERAMIC
p WFC 312100-C 25.40 | 7.925 | 856 | 1.20
o|lo|lo|olo|Q@|lolo|o OO 0|0 | OO o | 9o | o
Type Dimensions ( Sis|g|g|g 29/2/g § 2121381218 § g 2 WFC 312100-D 25.40 | 7.925 | 856 | 1.60
0NN
_--- bh 6225585555866 Z2 55 WFC 344100-A | 25.40 | 8738 | 856 | 0.40 °
CERMET SSR 4012 12.00 4.00 5.00 K ) ) ) o WFC 344100-B 25.40 | 8.738 | 8.56 0.80 CERMET
SSR 5012 12.00 5.00 500 @@ Y Y ® WFC 344100-C 25.40 | 8.738 | 856 | 1.20
SSR 6015 15.00 6.00 7.50 K ) ) WFC 344100-D 25.40 | 8.738 | 856 | 1.60
SSR 7015 15.00 7.00 750 | @ @ Y WFC 375100-A 25.40 | 9.525 | 856 | 0.40
PCBN SSR 8015 15.00 8.00 7.50 YK ) ) WEFC 375100-B 25.40 | 9.525 | 856 | 0.80 -
/ SSR 1015 15.00 10.00 7.50 [ 3K ) [ WFC 375100-C 25.40 | 9.525 | 8.56 1.20 /
PCD : : : -
WFC 375100-D 25.40 | 9.525 | 856 | 1.60 o
*The above inserts WFC Series are available only Whisker grade.

TOOL ook
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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A

GROOVING INSERT

WRC

GROOVING INSERT

WFP

A

TURNING w S S — TURNING
& FULL &
MILLING RAD 6 ERaETE MILLING

. . o o
Type Dimensions (mm) | 2/3/3/3/8/2/8/8|8/g/8/8 8|8 8/g/8/8 3 Type _ S888lg|8/8/8/g8lg|g|g|g|s S
— | ®Lonad oS e T v oo 2T IR ® oo NN ]® ST (8| 9 o 2 o
FElEIEIEIO|=ZON|N 7} Z\Z2\Z2Z2|Z2|=|9 == FElEIEIO|IZ|O[N|N ) Z| Z2\Z2\Z2\ Z2|= =
(N]0) w t v n unkFFononon wnnonnlgGlZoa on ISO w t r V| n|unlFF o nl n wln n on nl g )
WRC 094050 12.70 2.388 4.75 WFP 094050-A 12.70 | 2.388 | 4.75 0.40 o
WRC 125050 12.70 3.175 4.75 o WFP 094050-B 12.70 | 2.388 | 4.75 0.80
WRC 156050 12.70 3.962 4.75 WFP 125050-A 12.70 | 3.175 | 475 0.40 ([
WRC 187050 12.70 4.750 4.75 WFP 125050-B 12.70 | 3.175 | 4.75 0.80 ([ J
WRC 218075 19.05 5.537 6.35 WFP 156050-A 12.70 | 3.962 | 4.75 | 0.40 ([
WRC 250075 19.05 6.350 6.35 WFP 156050-B 12.70 | 3.962 | 4.75 0.80 ([
WRC 281075 19.05 7.137 6.35 WFP 187050-A 12.70 | 4750 | 4.75 | 0.40 L BN J
WRC 312100 25.40 7.925 8.56 WFP 187050-B 12.70 | 4750 | 4.75 | 0.80 [ BN J
WRC 344100 25.40 8.738 8.56 WEFP 218075-A 19.05 | 5.537 | 6.35 0.40 [ BN )
WRC 375100 25.40 9.525 8.56 WFP 218075-B 19.05 | 5,537 | 6.35 0.80
«The above inserts WRC Series are available only Whisker grade. WFP 250075-A | 19.05 | 6.350 | 6.35 | 0.40 ® o
WFP 250075-B 19.05 | 6.350 | 6.35 | 0.80 [ BN J
WFP 250075-C 19.05 | 6.350 | 6.35 1.20 ( AN J
WFP 281075-A 19.05 | 7.137 | 6.35 | 0.40 [ BN J
WFP 281075-B 19.05 | 7.137 | 6.35 0.80
WFP 281075-C 19.05 | 7.137 | 6.35 1.20
WFP 312100-A 25.40 | 7925 | 8.56 0.40 (]
CERAMIC WFP 312100-B 25.40 | 7.925 | 8.56 0.80 o CERAMIC
WFP 312100-C 25.40 | 7.925 | 8.56 1.20 [ ]
WFP 312100-D 25.40 | 7.925 | 8.56 1.60
WFP 344100-A 25.40 | 8.738 | 856 | 0.40
CERMET WFP 344100-B 25.40 | 8.738 | 8.56 0.80 CERMET
WFP 344100-C 25.40 | 8.738 | 8.56 1.20
WFP 344100-D 25.40 | 8.738 | 8.56 1.60
WFP 375100-A 25.40 | 9.525 | 8.56 0.40
PCEN WFP 375100-B 25.40 | 9.525 | 8.56 0.80 ([ PCBN
/ WFP 375100-C 25.40 | 9.525 | 8.56 1.20 /
PCD PCD
WFP 375100-D 25.40 | 9.525 | 8.56 1.60 [ ]
*The above inserts WFP Series are available only Whisker grade.

ToOL ook
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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GROOVING INSERT GROOVING INSERT

A A

WRP SRG |

TURNING W (] S — t] ] TURNING
& FULL \ d N &
MILLING RAD e T MILLING

hba 2\F 88N 555553255 e A 5rre 2288555355532 55
WRP 094050 12.70 2.388 475 SRG 1510 9.896 | 15.875| 6.35 0.8 [ )
WRP 125050 12.70 3.175 4.75 o SRG 1512 12.206 | 15.875| 6.35 0.8 [ )
WRP 156050 12.70 3.962 4.75 [ ] SRG 1513 12.580 | 15.875| 6.35 0.8 [ )
WRP 187050 12.70 4.750 4.75 (] SRG 1914 14.370 | 19.050 | 6.35 0.8 [ )
WRP 218075 19.05 5.537 6.35 [ BN ] SRG 1915 15.506 | 19.050 | 6.35 0.8 [ )
WRP 250075 19.05 6.350 6.35 [ AN )
WRP 281075 19.05 7137 6.35 ( BN J
WRP 312100 25.40 7.925 8.56 C AN )
WRP 344100 25.40 8.738 8.56
WRP 375100 25.40 9.525 8.56 o

*The above inserts WRP Series are available only Whisker grade. s R GA |

CERAMIC Type Dimensions (mm) =

= CERAMIC

C 2
|_

s Jali] el o z
SRGA 2216 16.741 | 22.200 | 6.35 0.8 ()
SRGA 2218 18.300 | 22.225| 6.35 0.8 [ ]

CERMET CERMET
SRGA 2522 22.700 | 25.700 | 7.94 | 0.8 ()
SRGA 2518 17.802 | 25.400 | 6.35 0.8 [ )
SRGA 3819 19.630 | 38.100 | 6.35 0.8 [ }

PCBN PCBN
/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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MILLING INSERT MILLING INSERT

A A

HNEN “ 60° OEGB -

TURNING / \ . TURNING
& - /| I \ ’ &
MILLING — MILLING

M
t
Type oimensions mm) |8/ 2 |2/22]8]2]s]2|e|g!s/g|/g/8]8 88 Type 888888888@8888888
—| oo o®m o d oo oo 2 T T 0 - ®pe 2o Sl® v o o ° <
FlElEIEO|2|aNINZlZ(ZZ 222|222 ElEEEO1Z2a|NINIFIZIZ|Z2|Z(2Z2|9
» nlnlnlFE o v v oo 6 n|5Z2 o o wln o FElolvon wonln v 5z
HNEN 090520 16.20 5.56 [ BN ([ OEGB 070408 15.87 | 476 | 5.18 [ J [
HNEN 090530 16.20 5.56 3.0 ( BN J ([ OEGB 070416 15.87 | 4.76 | 5.18 1.6 ( BN J ([ ([
HNEN 0905 ANSN 15.87 5.64 0.8 [ BN ([ J ([ OEGB 070516 15.87 | 5.13 | 5.18 1.6 [ BN J [
w t d t
LNE \ OPEN | |
— N —H— ) - ° 30
@ EA |
tof e L L)
N2 I 457"\ J \ /
N U — \,,,7/
M

N

5 == g 1SO t 7 & S
CERAMIC & 2RI z CERAMIC
LNE 040904 15.87 | 9.52 | 4.76 | 4.41 o0 ® OPEN 050408 TR | 13.97 | 476 | 0.80 | 2.10 ° °
LNE 040908 15.87| 9.52 | 476 | 441 | 0.8 ( BN J o OPEN 050608 TR 13.97 | 6.35 0.80 2.10 [ ] [} [}
LNE 040912 15.87 | 9.52 | 4.76 | 4.41 | 1.2 o0 ®
CERMET LNE 1007 15.67| 9.52 | 6.35 | 410 | 1.2 [ AN ) o CERMET
PCBN PCBN
/ /

PCD PCD
TooL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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A

TURNING
&
MILLING

MILLING INSERT

SNCN

-II-II

SNCN 1204 AN | SNCN43AN | 12.70 | 4.76 2.50

ST300
ST500
ST900
TC300

o
o
™
=
—

SNCN 1204ZN | SNCN43ZN | 12.70 | 476 1.10

HD]::D

o
olo|o =3 ololo oo
olololg|o S|o|9|8 oS
NI L o ®| S S| ®
OININ|& | Z Z\Zz\Zz| = ==
R RE%) %) w v n|5 | 0

® © BN
e o m\[exiy

SNCN .. ENTN

Y

a

o

(AN SN26

N
[ BN SN400
[ AKX B NC400 /

CERAMIC  SNCN 1204 ENTN | SNCN43ENTN |12.70| 4.76 | 1.40 | 1.00
SNCN 1504 ENTN | SNCN53ENTN |15.87| 4.76 | 1.40 | 1.00
CERMET
PCBN
/
PCD
SNGN .. ING i
N
TOOL \ N
HOLDER — </
d "t
e | oimensions (o) | 5|22 2|2 |2 |2 |2 |2 o |2|2|2|2|2|8]|8|8
MILLING CIRIREIg2aINIRZzIZZZe 2z
SNGN 1204 ING| SNGN43ING | 12.70 | 476 | 1.50 oo °
SNGN 1904 ING| SNGN63ING | 19.05 | 476 | 2.50 oo °
68 UNION MATERIALS

MILLING INSERT

SDCN

Type omensionsnm) 5 5[5 1215 /8[8 /515 |9/8[8 1318 /8/8 3
—mmmmmc\lmm%mﬁ-mwwgw
e e el el
Vv v vk Eo o v v o v nn &z
SDCN 1203 AETN 12 |SDCN42AETN 12 |12.70| 3.18 ([ [ ]
SDCN 1203 AETN | SDCN42 AETN (12.70| 3.18 | 2.0  J o
SDCN 1504 AETN | SDCN 53 AETN |15.87| 4.76 | 2.0 ([ [

-m d

|

\\\ ‘X

.

r \\ X' section X-X'

Type

SDCN 120408 T20 | SDCN 432T20
SDCN 120412T20 | SDCN 433 T20

12.70 | 4.76

LB N SN400
(B N NC400

12.70| 476 | 1.2

SDCW

N
)

—
T

L—»‘

gl

Dimensions (mm)| S

o oo

SDCW 1204 PDSR‘ SDCW 43 PDSR \12.70\ 4.76 \ 4.40 \ \

(B SN400

(B SN600

o IE

NL\
o

@)

[}

N

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

CUTTING TOOLS
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MILLING INSERT

A

SEAN

TURNING
&
MILLING

~0o

g

o
Type oimensions mm) | 5| 2[5 |52 12|85 |5]8|8[8|8]8|8/8 2|88
AR R HE
B i o S A R
SEAN 1203 AFTN | SEAN 42 AFTN [12.70| 3.18 | 0.50 | 1.80 [ BN AN J (]
SEAN 1504 AFTN | SEAN53AFTN |12.70| 4.76 | 0.70 | 2.00 [ BN AN J (]

SEAN am N d -t \20° o
) - e

Type Dimensi (mm)

o __n.n.
t

SEAN 1203 NWAFTN | SEAN 42 NWAFTN |12.70/ 3.18 | 2.40 | 0.4
SEAN 1204 AFTNW25 | SEAN 43 AFTNW25 |12.70 2

476|250 1.

CERMET

PCBN

o SEAN .. T d

]
/

TOOL \ X |
HOLDER /\\ 250\;
r X section X-X'
Type Dimensions (mm)(312|8/5|38/2(8/8|2|<|8|8/8|8/8(2/8|8|8
i CIoe28288 852221222858
B e S
SEAN 120412725 | SEAN433T25 | 12.70 | 4.76 ([ ] ® ®
SEAN 120416 T25 | SEAN434T25 | 12.70 | 476 | 1.6 ([ ] [ ] ®
70 UNION MATERIALS

MILLING INSERT

SPCN.. T d
|

\ [
.
r X' section X-X

Type SRR EEERERREEEEEEE
mmmmmc\lmmgm<rmuooo9<r
lllllllllﬂﬂl“l al et A A
v lnoun|lFE o nn w v v un g Z
SPCN120412T15 | SPCN433T15 |12.70| 4.76 ([ [
SPCN 120416 T15 | SPCN434T15 |12.70| 476 | 1.6 ([ ([

SPCW

SPEN

e e

SPEN1206APTN‘SPEN44APTN‘12.70‘6.35‘1.20‘1.20‘ \ \ \ \ \ \ \ \ \ \ \

ST300
ST500
TC300
SD200
SN800
SN1000
[l NC400
SW400
SW800

=
w

o
S)
=
=z
2]
[ ]

(B SN600

CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

71




MILLING INSERT MILLING INSERT

A A

SPHX TNCN

F—— N\
| = / \ [ a)\
TURNIN =1 —N ‘ ‘ TURNING
URNING V7T \\\\ | I , \ N ’
& (- D1 D —| ' : | ) / &
VL —~/ “a
MILLING = r s MILLING
o . . (=)
S EEEEEREEEEEEEEREE °88888888a8888888
— Moo n 2N ® M0 0V 2T T ®mDLonQdNJ® S 0T L 0 X =X
FlElEEOISaININIZIZIZIZIZIZ25 022 I—I—I—OEDNNU)ZZZZZZU
ds wwmwhkmmmmwwmwmmzmm w n| un F~Elonnn w nnlnu n g Z
SPHX 1205NR 480T |11.67(11.33| 5.50 | 5.10 | 8.41 [ ] [ ] ([ J TNCN2204ANT‘TNCN43ANT 1270 476 | 2.60 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘.‘.‘ ‘ ‘ ‘ ‘.‘ ‘
SPHX 1205NL 480T [11.67|11.33| 5.50 | 5.10 | 8.41 | 45 | 8.0
SPHX 1205ER 855T |12.09/11.33| 5.50 | 5.10 | 8.41 | 35 | 5.50 (] ® (]
SPHX 1205EL 855T |12.09(11.33| 5.50 | 5.10 | 8.41 | 35 | 5.50 () ()
SPHX 15T6NR 880T [14.58|14.33| 6.60 | 6.10 [10.18| 45 | 8.80 () () ()
SPHX 15T6ER 865T |15.50 14.33| 6.60 | 6.10 |10.18| 35 | 6.50 ® ® ()

SPKN

TEKN
rs

N )
L) AN
. | e— )
d d
_-IIIHII - Z _-IIIH i z
7 7 2
SPKN 1203 EDTR | SPKN42EDTR |12.70 | 3.18 | 1.40 | 1.00 [ BN J [ BN J TEKN 1603 PFTR | TEKN 32 PFTR | 9.52 | 3.18 | 1.40 [ AN [
SPKN 1504 EDTR | SPKN53EDTR | 15.87 | 476 | 1.40 | 1.00 [ BN J [ BN J TEKN 2204 PFTR | TEKN 43 PFTR [12.70 | 4.76 | 2.10 [ BN ) ()
CERMET CERMET
PCBN PCBN
/ /
PCD TPKN PCD
SPKN =m SP section Y-Y' ~ / 7 \
. | | o)
TOOL & ' N TOOL
HOLDER 457" H (\\' ‘ />§> ,,,a/ HOLDER
: d
secon X Type i FEEEEE R EEEEEEEE
MILLING ﬂﬁﬂgggﬁﬁ%g;gg%gggg MILLING
ey T fa s EaE2SRAREEEI0 1
TPKN 1603 PDTR | TPKN 32 PDTR | 9.52 | 3.18 | 1.20 | 1.00 [ AN AN J ([
TPKN 2204 PDTR | TPKN 43 PDTR | 12.70 | 4.76 | 1.40 | 0.70 [ AN AN ) ()
72 UNION MATERIALS CUTTING TOOLS 73



A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

74

WIPER(ZZ) INSERT

~

CNGN .. AZ

oy
N
.

.

t

CIeeI2B285R5 2122222858
CNGN 1204 AZ CNGN43AZ 1270/ 476 | 10 [160| @ | | | | | |e| | | | e |
ADVANTAGE OF WIPER INSERT
f: feed (mm)
r: corner radius

v : wiper radius (large radius)

Ra : surface finish

AN 9 AN
P Ra / Ra
S a4

Wiper Insert Standard Insert

e

UNION MATERIALS

WIPER(ZZ) INSERT

A

t

SNCN .. ZZT

\al

TURNING
&
MILLING

—_

e omeonsom) 81/8/8/8/212/818/512/8/8/8/3/5/8 2 2
CIEIEI2IBI21a18(R|5|212I212|22213 8

SNCN 0904 ZZT | SNCN33ZZT | 9.52 | 476 | 1.30 | 1.10 LN ®

SNCN 1204 ZZT| SNCN 43 ZZT |12.70| 4.76 | 3.25 | 1.10 o LN L

SNCN .. GZ

CERAMIC

CERMET

PCBN

SNCN .. KZ

PCD

|
N
o

N
\alk/

TOOL

t HOLDER

< <

= O

2 Z MILLING
SNCN1204KZ SNCN43KZ 1270 476 | 12 | 1.80 Y ° CUTTER
CUTTING TOOLS 75



7 SCGN .. 7Z

WIPER INSERT

A

SCGN .. Wz

TURNING
&
MILLING

t

S Dimensions (mm) |3/8/8/2/8/8|8/8/8/5/8/8/|8/8/8/8 8

PRRIBI2ISIRIgIZI22 2222 =

[T n PPbEEEBEaasaEa525 5
SCGN 0904 WZ | SCGN33WZ | 9.52 | 4.76 1.60 L ®
SCGN 1204 WZ | SCGN43WZ [12.70| 4.76 | 0.8 | 1.60 L ®

SCGN .. XZ

CERAMIC SCGN0904XZ | SCGN33XZ |9.52 | 476 | 0.8 | 1.20
SCGN 1204 XZ | SCGN43XZ |12.70| 4.76 | 0.8 | 1.20

o
o
<
P4
%)
[
([ ]

CERMET

PCD

TOOL
HOLDER

Type Dimensions ( =
<
B 000 0200 = =z
- >
CUTTER SCGN09047Z SCGN33ZZ | 9.52 | 4.76 1.00 ° °
SCGN12047Z | SCGN437Z |12.70| 476 | 0.8 | 1.00 ° °
76 UNION MATERIALS

WIPER INSERT

N

SCGN .. MZ

TURNING
&
MILLING

o L sk Lalcla e

SCGN 0904 MZ | SCGN33MZ | 9.52 | 4.76 1.80

SCGN 1204 MZ| SCGN43MZ |12.70| 4.76 | 0.8 | 1.80

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

CUTTING TOOLS e



A

SPECIAL INSERT

SVW

SPECIAL INSERT

SZT 5810

A

, o -
y
TURNING d “i: = I I } I TURNING
& &
MILLING — MILLING
8888888883888888888 Type el R A EEEREREEREE
—| ML 0@ NN 0T W00 - TR -—mmo\mmNNmZmﬂ-mwoo
FlElE|ElOZa|NINIZIZ|Z222|2|2|2(2(2 ElEEO|S|a|N|N ZlzZ2z 2
nwovlolnFEo v n O o065 G Z o n wnnnFEEF? 0?0000 »
SVW 38260 | 2600 | 38 | 115  7.94 | 2.23 °® SZT 581004 1470 | 10.00 | 7.94 °
SVW 38320 (3200 | 38° | 145 | 7.94 | 322 °® SZT 581008 1470 | 1000 | 794 | 08 @ |®
SVW 34400 | 4000 | 34° | 185 | 7.94 507 °® SZT 581012 1470 | 1000 | 794 | 12 @ |®
GVGN | Y SNMX )
7‘{\ \ )
t d Wj: i \:?Xff:\%ﬁd tI I } | (- L
7 |
} 4 M =T
d t

CERAMIC . . CERAMIC
_Ilﬂll-- > _II-II “
(7] wn wn (7]
GVGN 38320 32.00 13.46 | 7.94 3.22 [ ] SNMX 121007 12.70 10.00 [ )

CERMET GVGN 38335 | 33.50 | 38° |13.28 | 8.00 | 3.06 () SNMX 121009 12.70 10.00 9.0 [ ) CERMET
GVGN 36340 34.00 36° 13.59 | 7.94 3.25 [ ] SNMX 121012 12.70 10.00 12.0 [ )
GVGN 38360 36.00 38° 17.38 | 7.94 5.98 [ ] SNMX 121015 12.70 10.00 15.0 [ )
GVGN 34360 36.00 34° 17.42 | 7.94 7.22 [ ) SNMX 121020 12.70 10.00 20.0 [ )

beBN SNMX 121025 12.70 10.00 25.0 ° BN
/ SNMX 121030 12.70 10.00 30.0 ° /
PCD PCD

SNMX 121040 12.70 10.00 40.0 o
SNMX 121050 12.70 10.00 50.0 [ )

TOOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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SPECIAL INSERT SPECIAL INSERT

A A

SNGF

ENDMILL (FINISHED)

TURNING
&
MILLING

\ii\“" max TURNING
T] I &

E—— I I iy MILLING

=

-
7,

Type 888888888@888888888
—®oLon2ddn FdelIno o 2T I
l—l—r—r—oEoNNmzzzzzzogg
ASA v niFEFonnon wnnnnl g Z o o — X
Mill Diameter x Effective Neck Overall Shank -
SNGF120412 SNGF 433 ‘ 12.70 ‘ 4.76 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘.‘ ‘ ‘ ‘ ‘.‘ ‘ Corner R of Cut | Length | Diameter | Length | Diameter o
=
---“ ?
SYC 6040 R0.5 4 96 XR 0.5 o
SYC 8040 R1.0 4 98 XR 1.0 6 16 7.7 60 08 ()
SYC 10040 R1.25 4 910X R 1.25 75 20 9.7 65 910 o0
SYC 12040 R1.5 4 912XR15 9 24 1.7 70 912 ()
SYC 6060 R0.5 6 96 X R 0.5 45 12 58 60 96 )
SYC 8060 R1.0 6 98 XR 1.0 6 16 7.7 60 08 ()
SYC 10060 R1.25 6 910X R 1.25 75 20 9.7 65 910 3K )
IN G N 80, SYC 12060 R1.5 6 @12XR1.5 9 24 1.7 70 912 °
R2 o
k k k d T J///\;O
| l‘(o R1 t
W
Ri | R E NIN| 5
CERAMIC ! 2 CERAMIC
INGN 160435 F303 | 9.52 | 4.76 | 3.56 [ ]
INGN 160435 F304 | 9.52 | 476 | 3.56 | 0.5 | 0.4 [ ]
INGN 220435 F403 [12.70| 476 | 3.56 | 0.5 | 0.3 [ ]
CERMET INGN 220435 F404 |12.70| 476 | 356 | 0.5 | 04 ° CERMET
PCBN PCBN
/ /

PCD PCD
TOOL ook
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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SPECIAL INSERT MEMO

A

ENDMILL (BLANK)

TURNING

- r——— D
MILLING

L

ROD 060-600S 6 60
ROD 080-600S 8 60
ROD 100-650S 10 65
ROD 100-720S 10 72 ([ [
ROD 120-700S 12 70
ROD 140-850S 14 85
ROD 160-900S 16 90
ROD 180-1000S 18 100
ROD 200-1050S 20 105

* Remarks : Available upon customer request

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER
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CERMET

Turning A 86
Milling A 98
Special A102




HOLDER / ]

TURNING INSERT

A

CNMG

TURNING | 80"
& ' |
MILLING

Type Cermet (TiCN) Cermet (PVD)

s | e Lol
CNMG 120404SF | CNMG 431SF |12.70| 476 | 0.4

CNMG 120408SF | CNMG 432SF |12.70| 4.76 | 0.8
CNMG 120412SF | CNMG 433SF |12.70| 4.76 | 1.2

Type Dimensions (mm) Cermet (TiCN) Cermet (PVD)

CERAMIC --n--n TX515|TX520| TX530|TX910|TX915|TX920 | TX930

CNMG 120404SY | CNMG 431SY |12.70 4.76 | 0.4 | 5.16

CNMG 120408SY | CNMG 432SY 1270 4.76 | 0.8 | 5.16 ® ® [} ®
CNMG 120412SY | CNMG 433SY |12.70 476 | 1.2 | 5.16 ® ® ®
CERMET
PCBN o
/ —~.80

PCD -

TOOL

w0 e el
CUTTER

MILLING
CNMG 120404SG | CNMG 431SG [12.70 476 | 0.4 | 516 @ ® L
CNMG 120408SG | CNMG 432SG |12.70 | 4.76 | 0.8 | 5.16 [ ] o ®
CNMG 120412SG | CNMG 433SG |12.70 | 476 | 1.2 | 5.16 ] ([ ]
86 UNION MATERIALS

TURNING INSERT

N

DNMG

TURNING
&

% | MILLING

Type Cermet (TiCN) Cermet (PVD)

--n--n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

DNMG 150404SF | DNMG 431SF |12.70| 4.76 5.16
DNMG 150408SF | DNMG 432SF |12.70| 476 | 0.8 | 5.16 (
DNMG 150412SF | DNMG 433SF |12.70| 476 | 1.2 | 5.16
DNMG 150604SF | DNMG 441SF |12.70| 6.35 | 0.4 | 5.16
DNMG 150608SF | DNMG 442SF |12.70| 6.35 | 0.8 | 5.16
DNMG 150612SF | DNMG 443SF |12.70| 6.35 | 1.2 | 5.16

Type Cermet (TiCN) Cermet (PVD)

szmw 7520/ Txa30 10 918 X520 T30

DNMG 150404SY | DNMG 431SY |12.70| 4.76 5.16
DNMG 150408SY | DNMG 432SY |12.70| 4.76 | 0.8 | 5.16
DNMG 150412SY | DNMG 433SY |12.70| 476 | 1.2 | 5.16
DNMG 150604SY | DNMG 441SY |12.70| 6.35 | 0.4 | 5.16
DNMG 150608SY | DNMG 442SY |12.70| 6.35 | 0.8 | 5.16
DNMG 150612SY | DNMG 443SY |12.70| 6.35 | 1.2 | 5.16

CERMET

D PCBN

PCD

Type Cermet (TiCN) Cermet (PVD) TOOL

HOLDER
--n..n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

DNMG 150404SG | DNMG 431SG |12.70 | 4.76 5.16
DNMG 150408SG | DNMG 432SG |12.70| 476 | 0.8 | 5.16
DNMG 150412SG | DNMG 433SG |12.70| 476 | 1.2 | 5.16
DNMG 150604SG | DNMG 441SG |12.70| 6.35 | 0.4 | 5.16
DNMG 150608SG | DNMG 442SG |12.70| 6.35 | 0.8 | 5.16
DNMG 150612SG | DNMG 443SG |12.70| 6.35 | 1.2 | 5.16

° MILLING
CUTTER

CUTTING TOOLS 87




TURNING INSERT

A

SNMG

TURNING
&
MILLING

a
I
|
W)

\
]

Type Cermet (TiCN) Cermet (PVD)

--n--n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

SNMG 120404SF | SNMG 431SF |12.70| 476 | 0.4 | 5.16
SNMG 120408SF | SNMG 432SF |12.70| 476 | 0.8 | 5.16 ([ [ ([ ]
SNMG 120412SF | SNMG 433SF [12.70| 476 | 1.2 | 5.16 (] [ ]

o

Type Cermet (TiCN) Cermet (PVD)

CERAMIC --n--n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

SNMG 120404SY | SNMG 431SY |12.70| 476 | 0.4 | 5.16
SNMG 120408SY | SNMG 432SY |12.70| 476 | 0.8 | 5.16 [ o ®
SNMG 120412SY | SNMG 433SY |12.70| 476 | 1.2 | 5.16 ([ [ ]

CERMET

PCBN

PCD

o

TOOL
HOLDER

Type Cermet (TiCN) Cermet (PVD)

MILLING

CUTTER

SNMG 120404SG | SNMG431SG |12.70| 476 | 0.4 | 5.16
SNMG 120408SG | SNMG 432SG |12.70| 476 | 0.8 | 5.16 (] [ ]
SNMG 120412SG | SNMG433SG |12.70| 476 | 1.2 | 5.16 ([ J ]

88 UNION MATERIALS

TURNING INSERT

N

TNMG

TURNING
&
MILLING

Type Cermet (TiCN) Cermet (PVD)

--n--n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

TNMG 160404SY | TNMG 331SY | 9.52 | 476 | 0.4 | 3.81
TNMG 160408SY | TNMG 332SY | 9.52 | 476 | 0.8 | 3.81
TNMG 160412SY | TNMG 333SY | 9.52 | 476 | 1.2 | 3.81 (] [ ]

Type Cermet (TiCN) Cermet (PVD)

--n--n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

TNMG 160404SG | TNMG 331SG | 9.52 | 4.76 | 0.4 | 3.81
TNMG 160408SG | TNMG 332SG | 9.52 | 4.76 | 0.8 | 3.81 ([ [ ]
TNMG 160412SG | TNMG 333SG | 9.52 | 476 | 1.2 | 3.81 (] [ ]

CERMET

VNMG

PCBN

PCD

RN TOOL
_— HOLDER
Tt
Type Dimensions (mm) Cermet (TiCN) Cermet (PVD) NG
--n..n TX515|TX520 | TX530 | TX910| TX915 TX920 | TX930 [Nk
VNMG 160404SG | VNMG 331SG | 9.52 | 4.76 3.81
VNMG 160408SG | VNMG 332SG | 9.52 | 476 | 0.8 | 3.81 o ([ J o
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TURNING INSERT

A

WNMG

TURNING
&
MILLING

Type Cermet (TiCN) Cermet (PVD)

--n--n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

WNMG 080404SY | WNMG 431SY |12.70| 476 | 0.4 | 5.16
WNMG 080408SY | WNMG 432SY |12.70| 476 | 0.8 | 5.16

CERAMIC WNMG 080404SG| WNMG 431SG |12.70| 476 | 0.4 | 5.16 ° °

WNMG 080408SG | WNMG 432SG |12.70| 4.76 | 0.8 | 5.16 ([ [
WNMG 080412SG| WNMG433SG [12.70| 4.76 | 1.2 | 5.16 ([ [ ]
CERMET
PCBN
/
PCD
TOOL
HOLDER
MILLING
CUTTER
90 UNION MATERIALS

TURNING INSERT

N

CCMT 80”
@ Ld 1 g ;URNING

r MILLING

Type Cermet (TiCN) Cermet (PVD)

_n--n 0|TX515|TX520|TX530|TX910|TX915|TX920| TX930

CCMT 09T304 9.52 3.97 4.40
CCMT 09T308 9.52 3.97 0.8 4.40 [ ([ ®

o

DCGW o
B VA Y %7
. o

-y I

>

Type Cermet (TiCN) Cermet (PVD)

DCGW 090304 8.50 3.18 3.60

DCGW 11T304 9.52 3.97 0.4 4.40 [

CERMET

PCBN

C P G T .. ,7,\?00 B PCD

/IW/ g e
/‘\J/ ToOL
— - HOLDER
r
Type Dimensions (mm) Cermet (TiCN) Cermet (PVD) NG
--n..n TX515|TX520| TX530| TX910| TX915| TX920| TX930 [EEE
CPGT 090304 CPGT 321 952 | 3.18 | 0.4 | 450
CPGT 090308 CPGT 322 9.52 | 3.18 | 0.8 | 4.50 [ ] [ ] (]
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A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

TURNING INSERT

SPGT

Ol
O

Lo

P

I N A TR T

SPGT 090304R/L | SPGT 321R/L | 9.52 | 3.18 3.40
SPGT 090308R/L | SPGT 322R/L | 9.52 | 3.18 3.40

0.8

TPGT

Type Cermet (TiCN) Cermet (PVD)

Tx510Tx51 7520 Txa30] 10 918 Txs20 a0

TPGT 110302R/L | TPGT 2205R/L | 6.35 | 3.18 3.56

TPGT 110304R/L | TPGT 221R/L | 6.35 | 3.18 | 0.4 | 3.56 [ [ o
TPGT 110308R/L | TPGT 222R/L | 6.35 | 3.18 | 0.8 | 3.56 ([ [ ]

TPGT 160304R/L | TPGT 321R/L | 9.52 | 3.18 | 0.4 | 4.46 ([ (] [ ]
TPGT 160308R/L | TPGT 322R/L | 9.52 | 3.18 | 0.8 | 4.46 o [ ]
TPGT 160404R/L | TPGT 331R/L | 9.52 | 476 | 0.4 | 4.40 [ [ [ ]
TPGT 160408R/L | TPGT 332R/L | 9.52 | 476 | 0.8 | 4.40 [ o o

60°

TPGT .. KC

e

Type Dimensions (mm) Cermet (TiCN)
TPGT 110304KC | 635 3.8 . 3.56 \ o | |

92
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TURNING INSERT

TPGR

L4
——

TPGR 110302R/L 6.35 3.18
TPGR 110304R/L 6.35 3.18 0.4 ([ J
TPGR 110308R/L 6.35 3.18 0.8
TPGR 160302R/L 9.52 3.18 0.2 ()
TPGR 160304R/L 9.52 3.18 0.4 o ([ J
TPGR 160308R/L 9.52 3.18 0.8 ([ J
TPGR 220404K-R/L 12.70 4.76 0.4 o ([ J
TPGR 220408K-R/L 12.70 4.76 0.8 ([ J
TPGR 220412K-R/L 12.70 4.76 1.2 o
‘ol
&ﬂ
Type Dimensions ( Cermet (TiCN) Cermet (PVD)
_n--n TX510|TX515|TX520 | TX530|{TX910|TX915|TX920| TX930
SPMW 090304HS 9.52 3.18
SPMW 090308HS 9.52 3.18 0.8 3.4 ([ J [
SPMW 090304HL 9.52 3.18 0.4 4.6 [ J ([ J
SPMW 090308HL 952 | 318 | 08 | 46 () [ )
CUTTING TOOLS

N

TURNING
&
MILLING

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

93




TURNING INSERT TURNING INSERT

A A

DNGG s TNGG

TURNING g S~ . 5 ] TURNING
: AT o

- MILLING

MILLING e -

--n--n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930 --n--n TX510| TX515|TX520|TX530| TX910|TX915 TX920

DNGG 150404R/L | DNGG 431R/L |12.70| 4.76 5.16 TNGG 160402R/L | TNGG 3302R/L | 9.52 | 4.76 3.81
DNGG 150408R/L | DNGG 432R/L |12.70| 476 | 0.8 | 5.16 [ o TNGG 160404R/L | TNGG 331R/L | 9.52 | 476 | 0.4 | 3.81  J [ ] o ®
DNGG 150604R/L | DNGG 441R/L |12.70| 6.35 | 0.4 | 5.16 (] [ TNGG 160408R/L | TNGG 332R/L | 9.52 | 476 | 0.8 | 3.81 ([ [ ] [ ]
DNGG 150608R/L | DNGG 442R/L (12.70| 6.35 | 0.8 | 5.16 [ ] [ TNGG 220404R/L | TNGG 431R/L |12.70| 476 | 0.4 | 5.16 [ ] ®
TNGG 220408R/L | TNGG 432R/L |12.70| 476 | 0.8 | 5.16 ([ [ ]
SNGG TNGG .. FS N
Off ¢ b @ |
- = _ =R
v S -

[ ]

SNGG 120404R/L | SNGG 431R/L |12.70  4.76 5.16 TNGG 160402R/L-FS | 9.52 | 4.76 381 | 1.28
L | EEsreT [l s | 0 | S = 2 TNGG 160404R/L-FS | 952 | 476 | 04 | 381 | 1.28 ° ° °
SNGG 120412R/L | SNGG 433R/L |12.70| 476 | 1.2 | 5.16 TNGG 160408R/L-FS | 952 | 476 | 08 | 381 | 1.28 bt hd
CERMET CERMET

TNGG .. F ’

PCD PCD

=
SNGL - @
PR | o He H
HOLDER ‘ \T/ |

1 _ L
J s

~

TOOL
HOLDER

Type - Cermet (TiCN) Cermet (PVD)
— . L = 1l Lo ] oo e veulormonos S

TNGG 160402R/L-F | 9.52 | 4.76 3.81 2.50
_“-- sww I s GG o0 | 552 | 475 04 | sa 20 | @ | e o

SNGL 070204R/L o | | TNGG 160408R/L-F | 952 | 476 | 08 | 381 | 2.50 ° °
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TURNING INSERT MILLING INSERT

A A

TNMG .. 2G SDCN

TURNING
&
MILLING

g TURNING
Vo &
MILLING

o e o oo w4 e el s i

TNMG 160404R/L2G | TNMG 331R/L2G | 9.52 | 476 | 0.4 | 3.81 SDCN 1203MT SDCN 42MT |12.70| 3.18 | 0.50 | 1.40
TNMG 160408R/L2G | TNMG 332R/L2G | 9.52 | 4.76 | 0.8 | 3.81 [ ) o o SDCN 1504MT SDCN 53MT |15.87 | 4.76 | 0.50 | 1.40 ([ J
Type Dimensions (mm) Cermet (TiCN)
| IS0 ASA | d Lt T TXSI0TX6S TX020 TX630
SDKN 1203AETN SDKN 42AETN | 12.70 | 3.18 | 2.00 (] [ J
SDKN 1504AETN | SDKN 53AETN | 15.87 | 4.76 | 2.00 o ([ J
CERMET CERMET

PCBN PCBN

PCD PCD

SDEN

TOOL
HOLDER

TOOL
HOLDER

@R\l
N

MILLING . MILLING

—n----

SDEN 150404FN 15.87 \ \ o \ o \ \ ‘ ‘
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MILLING INSERT MILLING INSERT

A A

SDEW SEKN

TURNING
&
MILLING

TURNING

b / &
_ MILLING

__n-n TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930 __n-“ TX510|TX515|TX520|TX530| TX910|TX915|TX920 TX930

SDEW 1204AZT SDEW 43AZT ‘ 12.70 ‘ 476 | 5.20 ‘ SEKN 1203 AFTN | SEKN 42 AFTN |12.70 | 3.18 | 2.00
SEKN 1504 AFTN | SEKN 53 AFTN | 15.87 | 476 | 2.00 [ [ [ ]

SNK SEKN .. R

‘.-'

5 [

o e Lo s o o

CERAMIC SNK 0903AEN SNK 32AEN | 9.52 | 3.18 | 3.81 | 1.40 [ ] SEKN 120308 AFTN | SEKN 432 AFTN |12.70| 3.18 | 2.00 )
SEKN 150408 AFTN | SEKN 532 AFTN [15.87 | 4.76 | 2.00 | 0.8

a |TX510|TX515|TX520| TX530|TX910|TX915|TX920 TX930

CERMET CERMET

"~ SEHW

PCD

SPKN s | L
i)

1o f |
T \ b /
.
o TOOL
Type Cermet (TiCN) Cermet (PVD)

o

o

TOOL
HOLDER

HOLDER

MILLING

--n-nn TX515|TX520| TX530|TX910|TX915|TX920|TX930 MILLING
CUTTER CUTTER
SHMOTRE | SHUEEE R en ot e h SPKN 1203EDTR/L| SPKN 42EDTR/L |12.70 | 3.18 | 1.00 | 1.40
SPKN 1504EDTR/L| SPKN 53EDTR/L |15.87 | 4.76 | 1.00 | 1.40 ° °
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MILLING INSERT MILLING INSERT

A A

TEKN YCE — \
TURNING /R . () (BSIN  TURNING
& . | _ .

TEKN 1603PETR/L | TEKN 32PETR/L | 952 | 3.18 | 1.40 YCE 434-01 19.05 | 14.29 \ 6.35 \ 5.25 |
TEKN 2204PETR/L | TEKN 43PETR/L | 12.70 | 4.76 | 2.00 O °
TEKN 1603PEER/L | TEKN 32PEER/L | 9.52 | 3.18 | 1.40 O °
TEKN 2204PEER/L | TEKN 43PEER/L | 12.70 | 4.76 | 2.00 O °

XCET o
-

TPKN i

I I 1

s Lo [ e d e e s e

CERAMIC Type Dimensions (mm) Cermet (TiCN) Cermet (PVD) XCET310404ER | 22.00 | 12.70 | 4.50 | 5.60 hd

XCET 310408 ER 22.00 | 12.70 | 450 | 5.60 0.8 o
e Lol s ] [peumad neomsd vsonss nomnso

TPKN 1603PDTR/L | TPKN 32PDTR/L | 9.52 | 3.18 | 1.20 | 1.00

- TPKN 2204PDTR/L | TPKN 43PDTR/L |12.70 | 4.76 | 1.40 | 0.70 ([ ] ® CERMET
PCBN PCBN
/ /

PCD PCD
TOOL TooL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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SPECIAL INSERT SPECIAL INSERT

A A

(o

TURNING
&
MILLING

i d TURNING
&

MILLING
e L
Type Cermet (TiCN) Cermet (PVD)
PN
T e

BSN } g GBF

‘“'/90°

BSN 090306 952 | 200 | 3.8 )
BSNOSO3I0 | 952 | 257 | a18 | 10 o — — — .
BSN 120406 1270 | 214 | 476 06 )
BSN 120415 1270 | 300 | 476 15 ) () GBF 127250 B 12.70 | 25.00 | 8.00
BSN 120420 1270 | 345 | 476 2.0 e GBF 150250 B 15.00 | 25.00 | 9.50 23 )
BSN 150525 1587 | 400 | 556 25 ) GBF 200300 B 20.00 | 30.00 | 9.50 25 )
BSN 150530 1587 | 470 | 556 3.0 )
P 60°

BTN 5 INGN )

' 1T\ R2 , o
e 2 d 1) /)1*0
\ U U U ~— R1
f 40
B \a / N i
CERAMIC q q .
T A Cemet 100 Geme: 740
o

90

o

Type Cermet (TiCN) Cermet (PVD) INGN 160435 F303 | 9.52 | 476 | 3.56

CERMET TX510 Tx515!Tx520] T%530 | Tx910 1 T%915 | Tx920 | TX930 INGN 160435 F304 | 952 | 476 | 356 | 05 | 0.4 o (J CERMET
INGN 220435 F403 | 12.70 | 476 | 356 | 0.5 0.3

BTN 1464 1270 | 1460 | 476 INGN 220435 F404 | 12.70 | 476 | 356 05 | 0.4
BTN 1714 1587 | 1770 | 476 ° ° °
BTN 2116 19.05 | 2170 | 6.00 °
PCB/N BTN 2416 2222 | 2410 6.00 ) /PCBN
PCD BTN 2718 25.40 27.10 8.80 o PCD
TOOL oot
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER

102 UNION MATERIALS CUTTING TOOLS 103



BLANK BLANK

A A

RBAR RBAR

Ol

TURNING
&
MILLING

TURNING

OIL :
MILLING

TX510| TX515| TX520| TX530| TX910| TX915| TX920| TX930

TX510|TX515|TX520| TX530| TX910|TX915|TX920 | TX930

RBAR 2230 B 308 228 ° RBAR 3508 B 8.8 358 °
RBAR 2507 B 78 25.8 ° RBAR 3509 B 9.8 3538 °
RBAR 2508 B 8.8 258 ° RBAR 3510 B 10.8 358 °
RBAR 2509 B 9.8 258 ° RBAR 3511 B 1.8 35.8 °
RBAR 2510 B 10.8 25.8 ° RBAR 3512 B 12.8 3538 °
RBAR 2511 B 118 258 ° RBAR 3513 B 13.8 35.8 °
RBAR 2512 B 12.8 25.8 ° RBAR 3514 B 14.8 3538 °
RBAR 2513 B 13.8 258 ° RBAR 3515 B 15.8 35.8 °
RBAR 2514 B 14.8 258 ° RBAR 3516 B 16.8 35.8 °
RBAR 2515 B 15.8 25.8 ° RBAR 3517 B 17.8 358 °
RBAR 2516 B 16.8 258 ° RBAR 3518 B 18.8 35.8 °
RBAR 2517 B 17.8 25.8 ° RBAR 3519 B 19.8 3538 °
RBAR 2518 B 18.8 25.8 ° RBAR 3520 B 208 3538 °
RBAR 2519 B 19.8 258 ° RBAR 3521 B 218 35.8 °
RBAR 2520 B 20.8 25.8 ° RBAR 3523 B 238 3538 °
RBAR 2521 B 21.8 2538 ° RBAR 3525 B 258 35.8 °
R RBAR 2525 B 2538 25.8 ° RBAR 3526 B 26.8 3538 °
RBAR 2530 B 30.8 258 ° RBAR 3530 B 308 358 °
RBAR 2535 B 35.8 258 ° RBAR 3535 B 358 35.8 °
RBAR 2640 B 4038 26.8 ° RBAR 3540 B 4038 3538 °
RBAR 2950 B 50.8 29.8 ° RBAR 3550 B 50.8 35.8 °
CERMET RBAR 3007 B 78 30.8 ° RBAR 3555 B 55.8 3538 ° CERMET
RBAR 3008 B 8.8 30.8 ° RBAR 3560 B 60.8 358 °
RBAR 3009 B 98 308 ° RBAR 3565 B 65.8 35.8 °
RBAR 3010 B 10.8 30.8 ° RBAR 3570 B 708 3538 °
PCEN RBAR 3011 B 11.8 308 ° RBAR 4030 B 308 4038 ° PCBN
PC/D RBAR 3012 B 12.8 308 ° RBAR 4042 B 428 40.8 ) /P .
RBAR 3013 B 13.8 308 ° RBAR 4045 B 458 4038 °
RBAR 3014 B 148 308 ° RBAR 4050 B 50.8 4038 °
- RBAR 3016 B 16.8 30.8 ° RBAR 4060 B 60.8 4038 o oo
HOLDER RBAR 3017 B 17.8 308 ° RBAR 4070 B 708 408 ° HOLDER
RBAR 3018 B 18.8 30.8 ° RBAR 4080 B 80.8 4038 °
RBAR 3019 B 19.8 30.8 o RBAR 4090 B 9038 4038 °
RBAR 3025 B 2538 308 ° RBAR 5055 B 55.8 50.8 °
MILLING RBAR 3040 B 40.8 30.8 () RBAR 5060 B 60.8 50.8 ® MILLING
coTTE RBAR 3045 B 4538 308 ° cuTTE
RBAR 3050 B 50.8 308 °
RBAR 3507 B 7.8 358 °
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3 BLANK
A MEMO
SBAR
TURNING
& w
MILLING
| |t
Type Cermet (PVD)
s L s oo s s

SBAR 040825 26.11 8.89 5.30
SBAR 041608 16.67 | 4.75 8.10 e
SBAR 050518 18.01 5.15 5.00 ([
SBAR 050620 2235 | 4.95 6.30 ()
SBAR 056440 47.31 6.78 5.50 o
SBAR 060331 34.75 5.94 6.35 (]
SBAR 121985 1910 | 12.67 | 850 )
SBAR 122025 25.50 1.40 2.20 (]
SBAR 122525 25.50 1.40 2.70 )
SBAR 1295632 12.90 5.60 3.20 o
SBAR 151985 19.10 | 15.30 8.50 )
SBAR 163025 29.82 3.47 1.60 e
SBAR 163315 15.62 3.41 1.60 ([
SBAR 163815 16.67 4.75 1.60 o
SBAR 173815 15.06 3.69 1.70 ([
SBAR 203530 29.59 3.44 2.00 o
CERAMIC SBAR 204035 34.53 3.94 2.00 ([
SBAR 704035 34.78 3.97 7.00 °®
SBAR 224816 16.67 | 4.72 2.20 °
SBAR 255022 22.18 4.92 2.50 (]
SBAR 256035 34.49 5.89 2.50 )
CERMET SBAR 306035 3475 | 6.00 3.00 )
SBAR 324850 3.60 5.10 50.00 ([
SBAR 326650 3.60 7.00 | 50.00 ()
SBAR 345022 22.35 4.95 3.40 o
PCBN SBAR 327025 24.44 | 7.09 3.35 °
PC/D SBAR 325075 7194 | 1439 3.20 )
SBAR 327050 50.00 7.00 3.20 (]
SBAR 368950 5040 | 892 3.60 )
SBAR 328550 50.03 8.85 3.20 o
HOTL%EE SBAR 607050 5040 | 892 6.50 )
SBAR 638232 3272 | 899 6.30 e
SBAR 202525 25.40 2.70 2.20 ([
SBAR 224035 34.53 3.94 2.20 o
MILLING SBAR 368232 32.72 8.99 3.60 [

CUTTER
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PCBN / PCD e

- Mini Tip A114
- Full Face A117
- Solid A118

PCD A120
- STANDARD  A120

Special A126




A

STANDARD

TURNING 80
&
MILLING / , d

1o

SBN S ]\ S BN
--ﬂllﬂ
CNGA 120402R1 | CNGA4302R1 | 1270 | 476 5.16
CNGA 120404 R1 CNGA431R1 | 1270 | 476 | 04 | 516 o (]

CNGA 120408 R1 CNGA432R1 | 1270 | 476 | 08 | 516 [ J [ J [ [
CNGA 120412R1 CNGA433R1 | 1270 | 476 | 1.2 | 516 o ([ J o [

Dimensions (mm)

SBN | SBN | SBN | SBN
1000 2000 3000 (4000

CCGW 060202 R1 635 | 2.38 2.80
CCGW 060204 R1 635 | 238 | 04 | 280 | @ ([

CCGW 060208 R1 635 | 238 | 08 | 280

CCGW 09T304R1 952 | 397 | 04 | 440 @ @ () () o
CCGW 09T308R1 952 | 397 | 08 | 440 | @ o (] [

SBN | SBN | SBN | SBN
1000 (2000 {3000 {4000

CERAMIC
DNGA 150404 R1 DNGA431R1 | 1270 | 476 516
DNGA 150408R1 | DNGA432R1 |1270| 476 | 08 | 516 | @ () o o
CERMET | ID DNGA 150412 R1 DNGA433R1 | 1270 | 476 | 12 | 516 | @ (] [ ] [ ]
DNGA 150604 R1 DNGA441R1 | 1270 | 635 | 04 | 516 | @ o o
DNGA 150608 R1 | DNGA442R1 | 1270 | 635 | 08 | 516 | @ () () ()
DNGA150612R1 | DNGA443R1 | 1270 635 | 12 | 6516 | @ () o o
PCBN
/
PCD
ToOL
HOLDER SBN | SBN | SBN | SBN
1000 |2000 {3000 {4000
\
b DCGW 070202 R1 635 | 2.38 2.80
] I DCGW 070204 R1 635 | 238 | 04 | 280 | @ ® o
MILLING | DCGW 070208 R1 635|238 | 08 20 ® | ® | ® @
CUTTER
; DCGW 11T302R1 952 | 397 | 02 | 440 ®
DCGW 11T304R1 952 | 397 | 04 | 440 | @ o ®
DCGW 11T308R1 952 | 397 | 08 | 440 @ (] o o
110 UNION MATERIALS

STANDARD

Type

SBN | SBN | SBN | SBN
1000 (2000 |3000 4000

SNGA 090304 R1 SNGA321R1 | 952 | 318 381

SNGA 120404 R1 SNGA431R1 | 1270 | 476 | 04 | 516 o ([
SNGA 120408 R1 SNGA432R1 | 1270 | 476 | 08 | 516 [ [ J [ [ ]
SNGA 120412R1 SNGA433R1 | 1270 | 476 | 12 | 516 o ([ J o [ ]

SNGN

-

|

\

Type Dimensions (mm)

SBN | SBN | SBN | SBN
B RN
SNGN 090304 R1 SNGN 321R1 9.52 318
SNGN 090308 R1 SNGN 322 R1 9.52 318 08
SNGN 090312 R1 SNGN 323R1 9.52 318 1.2
SNGN 120404 R1 SNGN431R1 | 1270 4.76 0.4
SNGN 120408 R1 SNGN432R1 | 1270 476 08

SNGN 120412 R1 SNGN 433 R1 12.70 476 1.2

SBN | SBN | SBN | SBN
1000 | 2000 3000 4000

SCGW 09T304 R1
SCGW 09T308 R1

9.52
952

397
397

04
038

440
440

CUTTING TOOLS

SBN | SBN SBN SBN
ECENCRORERE
TNGA 160402 R1 TNGA3302R1 | 952 | 476 381
TNGA 160404 R1 TNGA331R1 | 952 | 476 | 04 | 381

TNGA 160408 R1 TNGA332R1 | 952 | 476 | 08 | 381
TNGA 160412 R1 TNGA333R1 | 952 | 476 | 12 | 381

N

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

111



A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

112

STANDARD

Type Dimensions (mm) _
I O e
1000 | 2000 | 3000 | 4000
TCGW 090204 R1 5.56 | 2.38 2.50
TCGW 090208 R1 55623808 250 @ @ | ® | @
TCGW 110202R1 6.35 | 2.38 | 0.2 | 2.80 ()
TCGW 110204 R1 635238 04 (280 ® | @
TCGW 110208 R1 63523808 (280 @ | ® | ® | ©
TCGW 16T304R1 952|397 | 04 (440 ® | @
TCGW 16T308R1 952|397/ 08 440 ®© @ O | @

1

SBN | SBN | SBN | SBN
1000 | 2000 | 3000 | 4000

TPGN 110304 R1 TPGN 221R1 6.35 | 3.18
TPGN 110308 R1 TPGN 222 R1 6.35 | 3.18 0.8 [ J ([ J ([ [ J
TPGN 110312R1 TPGN 223 R1 6.35 | 3.18 1.2
TPGN 160304 R1 TPGN 321R1 9.562 | 3.18 0.4 o ([
TPGN 160308 R1 TPGN 322 R1 9.52 | 3.18 0.8 ([ [ J [ [
TPGN 160312 R1 TPGN 323 R1 9.52 | 3.18 1.2

— M
- |D
e

o

SBN | SBN | SBN | SBN
1000 | 2000 | 3000 | 4000

TPGB 080202 R1 TPGB6302R1 | 4.76 | 2.38 2.40

TPGB 090204 R1 TPGB731R1 | 5.56 | 2.38| 0.4 | 250 | @ [
TPGB110302R1 | TPGB2202R1 | 6.35 | 3.18 | 0.2 | 3.30
TPGB 110304 R1 TPGB221R1 | 6.35 |3.18 | 0.4 | 3.30
TPGB 110308 R1 TPGB222R1 | 6.35|3.18 | 0.8 | 3.30

— M

o

-«

0

o el ozzos
1000 | 2000 | 3000 | 4000
TPGW 160304 R1 TPGW321R1 | 9.52 | 3.18 | 0.4 | 4.40
TPGW 160308 R1 TPGW322R1 | 9.52 | 3.18 | 0.8 | 4.40

UNION MATERIALS

PCBN STANDARD

VNGA

EEREERRnRnEE
1000 | 2000 | 3000 | 4000
35° VNGA 160404 R1 VNGA331R1 | 9.52 | 476 | 0.4 | 3.18
[ni VNGA 160408 R1 VNGA332R1 | 9.52 | 476 | 0.8 | 3.18

o e e

VBGW —

Dimensions (mm)

RN
1000 | 2000 | 3000 | 4000

. VBGW110302R1 | VBGW2202R1 | 6.35 | 3.18 2.80
7—\‘,5 VBGW 110304 R1 VBGW221R1 | 6.35 | 3.18 | 0.4 | 2.80

—
- ,D VBGW 160404 R1 VBGW331R1 | 952 | 476 | 0.4 (440 | @ ([ J
VBGW 160408 R1 VBGW332R1 | 9.52 (476 | 0.8 | 440 @ ([ ( ([

VCGW

SBN | SBN | SBN | SBN
1000 | 2000 | 3000 | 4000

N

TURNING
&
MILLING

CERAMIC
35 7° VCGW110302R1 | VCGW2202R1 | 6.35 | 3.18 2.80

‘ [+ VCGWT10304R1 | VCGW221R1 | 6.35  3.18 | 0.4 | 2.80

@) S

N " VCGW160404R1 | VCGW331R1 952 476 | 0.4 440 @ | @ CERMET

14 ‘ t VCGW 160408R1 | VCGW332R1 |9.52 476 | 08 (440 ® | ® | ® | @

PCBN
/
PCD
TOOL
HOLDER
MILLING
CUTTER

CUTTING TOOLS
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MINI TIP MINI TIP

N

Type _ SCGW

T T

TURNING
&

SBN| SBN| SBN| SBN
1000| 2000| 3000| 4000

TURNING
&

CNGA 120404 M1 CNGA431M1 | 1270 | 476 5.16 SCGW 097304 M1 9.52 1397 | 0.4 | 440
MILLING [ nimin| CNGA 120404 M2 CNGA431M2 | 1270| 476 | 04 | 516 ([ J o d SCGW 097304 M2 9.562 | 397 | 0.4 | 4.40 MILLING
N ID CNGA 120404 M4 CNGA431M4 | 1270| 476 | 04 | 516 SCGW 097308 M1 9.52 | 397 | 0.8 | 4.40
CNGA 120408 M1 CNGA432M1 | 1270 | 476 | 08 | 516 r SCGW 097308 M2 9.52 | 397 | 0.8 | 440
H CNGA 120408 M2 CNGA432M2 | 1270 | 476 | 0.8 | 516 [ [
t CNGA 120408 M4 CNGA432M4 | 1270 | 476 | 08 | 516

Dimensions (mm)

SBN| SBN| SBN| SBN

IS0 ASA d |t r|D 1000/ 2000| 3000| 4000

_n..n DNGA 150404M1 | DNGA431M1 |12.70| 476 | 0.4 | 5.16
1000|2000|3000 |4000 DNGA 150404M2 | DNGA431M2 |12.70| 4.76 | 0.4 | 5.16
CCGW 09T304 M1 952 | 397 440 DNGA150404M4 | DNGA431M4 |12.70| 476 | 0.4 | 5.16
CCGW 09T304 M2 952 | 397 | 04 | 440 Y Y M ﬂ DNGA 150408 M1 | DNGA432M1 |12.70| 476 | 0.8 | 5.16
CCGW 09T308 M1 952 | 397 | 08 | 440 DNGA 150408 M2 | DNGA432M2 |12.70| 476 | 0.8 | 5.16 [ o
M CCGW 097308 M2 952 | 397 | 08 | 440 () () DNGA 150408 M4 | DNGA432M4 |12.70| 4.76 | 0.8 | 5.16 () ()
DNGA 150604 M1 | DNGA441M1 |12.70| 6.35 | 0.4 | 5.16
DNGA 150604M2 | DNGA441M2 |12.70| 6.35 | 0.4 | 5.16
DNGA 150604M4 | DNGA441M4 |12.70| 6.35 | 0.4 | 5.16
DNGA 150608 M1 | DNGA442M1 |12.70| 6.35 | 0.8 | 5.16
DNGA 150608 M2 | DNGA442M2 |12.70| 6.35 | 0.8 | 5.16
DNGA 150608 M4 | DNGA442M4 |12.70| 6.35 | 0.8 | 5.16

DCGW

SBN | SBN | SBN | SBN
1000|2000 3000 4000

CERAMIC CERAMIC
DCGW 117302 M1 952 | 397 440
DCGW 117302 M2 952 | 397 | 02 | 440 Type Dimensions (mm)
CERMET DCGW 117304 M1 952 | 397 | 04 | 440 CERMET
DCGW 117304 M2 952 | 397 | 04 | 440 o o
e DCGW 117308 M1 952 | 397 | 08 | 440 TNGA160404M1 | TNGA331M1 | 952 476 | 0.4 381
t DCGW 117308 M2 952 | 397 | 08 | 440 o | o o TNGA160404M3 | TNGA331M3 | 952 |4.76 | 0.4 | 381
" TNGA160408M1 | TNGA332M1 | 9.52 476 | 0.8 | 3.1
PCBN PCBN
/ L TNGA160408M3 | TNGA332M3 | 9.52 | 4.76 | 0.8 | 3.81 L) /
PCD t PCD
SNGA
TooL TooL
HOLDER SBN| SBN| SBN| SBN ) ) HOLDER
1000 2000 3000 4000 _
- SNGA120404M1 | SNGA431MI | 1270 516 SBN/| SBN| SBN| SBN
/ :\\ b SNGA120404M2 | SNGA431M2 | 1270 | 476 | 04 | 516 1000| 2000| 3000 4000
e \ // SNGA120404M4 | SNGA431M4 | 1270 | 476 | 04 | 516 T Tpowieos0am1 | TPoW32IMI | 952 | 318 4.40 MILLING
CUTTER
; SNGA120408M1 | SNGA432MI1 | 1270 | 476 | 08 | 516 TPGW 160304M3 | TPGW321M3 | 9.52 | 3.18 | 0.4 | 4.40
Tt SNGA120408M2 | SNGA432M2 | 1270 | 476 | 08 | 516 o o TPGW 160308M1 | TPGW322M1 | 9.52 | 3.18 | 0.8 | 4.40
SNGA120408M4 | SNGA432M4 | 1270 | 476 | 08 | 516 o | o TPGW160308M3 | TPGW322M3 | 9.52 | 318 | 0.8 | 4.40 o | o
114 UNION MATERIALS CUTTING TOOLS 115



PCBN

A

MINI TIP

VNGA —

Dimensions (mm)

SBN | SBN| SBN | SBN
1000|2000|3000|4000

TURNING
& VNGA 160404 M1 VNGA331M1 | 9.52 | 4.76 3.18
MILLING
VNGA 160404 M2 | VNGA331M2 | 9.52 | 476 | 0.4 | 3.18
VNGA 160404M4 | VNGA331M4 | 9.52 | 476 | 0.4 | 3.18
D
VNGA 160408 M1 VNGA332M1 | 9.52 | 476 | 0.8 | 3.18
i VNGA 160408 M2 | VNGA332M2 | 9.52 | 476 | 0.8 | 3.18 [ J [
VNGA 160408 M4 | VNGA332M4 | 9.52 | 476 | 0.8 | 3.18 [ J [ J

VBGW —

SBN| SBN| SBN | SBN
1000|2000|3000|4000

Dimensions (mm)

35 & VBGW 160404 M1 | VBGW331M1 | 9.52 | 4.76 4.40
‘ —  VBGW160404M2 | VBGW331M2 | 9.52 | 476 = 0.4 | 4.40 e o
@ / d I D VBGW160408M1 | VBGW332M1 | 9.52 476 | 0.8 | 4.40
o ‘ L VBGW 160408 M2 | VBGW332M2 | 9.52 | 476 | 0.8 | 4.40 e o

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING

CUTTER

116

UNION MATERIALS

PCBN

FULL FACE

N

RCGX

T T

N TURNING
- ”””’; RCGX 060600 F RCGX102F | 6.35 | 6.35 | 6.20 | 120 ([ &
—/%}a RCGX 090700 F RCGX 103 F 9.52 | 7.94 | 7.70 | 120 (] MILLING
\‘ RCGX 120700 F RCGX104F [12.70| 7.94 | 7.70 | 120° (]

RCGX oo
SBN | SBN | SBN | SBN
r 1000{2000|3000|4000
d RCGX 060D F 6.35 | 500 | 8.35 | 3.00
7 t2 RCGX 090D F 952 | 6.00 | 20.00 | 400 | @
RCGX 120D F 1270 | 6.00 | 20.00 | 588 | @
“a
RNGN I T —
) sBN| SBN| SBN| SBN [[REREE
1000(20003000 (4000
d RNGN 090300 F RNGN 320 F 9.52 3.18
v RNGN 120400 F RNGN430F | 1270 4.76 °
t CERMET
PCBN
/
PCD
RPGN I T —
ToOL
SBN | SBN | SBN | SBN HOLDER
r 1000|2000|3000 (4000
d RPGN 090300 F RPGN 320 F 9.52 3.18
RPGN 120300 F RPGN420F | 1270 3.18 ®
B RPGN 120400 F RPGN430F | 12.70 4.76 o MILLING
t CUTTER
CUTTING TOOLS 117



SOLID PCBN SOLID

A

CNGA

TURNING TURNING
& CNGN 090308S CNGN 3228 9.52 3.18 CNGA 090308 CNGA 322 9.52 3.18 3.81 &
MILLING CNGN 090312S CNGN 323S 9.52 3.18 1.2 ID CNGA 090312 CNGA 323 9.52 3.18 1.2 3.81 MILLING
CNGN 090316S CNGN 3248 9.52 3.18 1.6 CNGA 090316 CNGA 324 9.52 3.18 1.6 3.81

CNGN 120408S CNGN 4328 12.70 4.76 0.8 [ CNGA 120408 CNGA 432 12.7 4.76 0.8 5.16 ([
t CNGN 1204128 CNGN 4338 12.70 4.76 1.2 [ ! CNGA 120412 CNGA 433 127 4.76 1.2 5.16 [
CNGN 120416S CNGN 434S 12.70 4.76 1.6 [ ] CNGA 120416 CNGA 434 12.7 4.76 1.6 5.16 [

Dimensions (mm

| e em) | —

RNGN T RNGA

i RNGA 060300 RNGA 060300 6.35 3.18 2.26

RNGN 0903008 RNGN 3208 952 318 e d I D RNGA 060400 RNGA 060400 6.35 4.76 = 2.26

RNGN 1203008 RNGN 4208 1270 318 = RNGA 090300 RNGA 090300 9.52 3.18 - 3.81

t RNGN 120400 RNGN 4308 1270 476 ® = RNGA 120300 RNGA 120300 12.7 3.18 = 5.16
t RNGA 120400 RNGA 120400 12.7 4.76 - 5.16 [

SNGN [ e e | SNGA _ Dimensi

——— SNGN 090308S SNGN322S | 952 | 3.18 08 °
CERAMIC SNGN090312S | SNGN323s | 952 | 318 | 1.2 ° SNGA 090308 SNGA 322 9.52 318 381 CERAMIC
SNGN 0903165 SNGN324S | 952 | 3.18 16 SNGA 090312 SNGA 323 9.52 3.18 1.2 3.81
e el T = SNGA 090316 SNGA 324 9.52 318 16 3.81
d . . .
SNGN 1203125 SNGN423s | 1270 | 3.18 12 d SNGA 120308 SNGA 422 9.52 3.18 0.8 5.16
CERMET | SNGN120316S | SNGN424s | 1270 | 318 | 16 SNGA 120312 SNGA423 | 952 | 3.18 12 5.16 CERMET
t SNGN 1204085 SNGN432S | 1270 | 476 0.8 ° SNGA 120316 SNGA 424 9.52 318 16 516
T = 19 ° t SNGA 120408 SNGA 432 127 476 058 516 °
SNGN120416S | SNGN434s | 1270 | 4.76 16 ° SNGA 120412 SNGA 433 12.7 476 1.2 516 o
SNGA 120416 SNGA 434 12.7 476 16 516 °
PCBN PCBN
/ /
PCD PCD
TNGN TNGA
TOOL

ToOoL
HOLDER SBN SBN HOLDER
5000 10[0]0)

TNGN 110308S TNGN222S | 635 | 3.18 TNGA 110308 TNGA 222 6.35 3.18 2.26
B 0 TNGN 1103125 TNGN223s | 6.35 | 3.18 1.2 ° D TNGA 110312 TNGA 223 6.35 3.18 1.2 2.26
MILLING TNGN 160408S TNGN332S | 952 | 476 058 ® TNGA 110316 TNGA 224 6.35 3.18 1.6 2.26 MILLING
CUTTER CUTTER
t TNGN 160412S TNGN333S | 952 | 476 1.2 e TNGA 160408 TNGA 332 9.52 4.76 0.8 3.81 )
TNGN 160416S TNGN334s | 952 | 476 16 t TNGA 160412 TNGA 333 9.52 4.76 12 3.81 °®
TNGA 160416 TNGA 334 9.52 4.76 16 3.81 )
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PCD STANDARD PCD STANDARD

A A

CNGA I T DCGW

SPD | SPD | SPD
1000 | 2000 | 3000

SPD| SPD SPD
o IR
& 'w - 'Ktr CNGA 120404 R1 CNGA431R1 [12.70| 476 | 0.4 | 516 7<55° ’K 84\7° DCGW 070202 R1 6.35 2.38 2.80 &

MILLING / a , d 1 ID CNGA 120408 R1 | CNGA432R1 1270 476 08 |516 @ | ® o) ) *;YD DCGW 070204 R1 635 | 238 | 04 | 280 | @ ° MILLING

&J . L CNGA120412R1 | CNGA433R1 |12.70| 476 | 1.2 | 5.16 S v DCGW 070208 R1 635 | 238 | 08 | 2380 )

I - S - o DCGW 11T302R1 952 | 397 | 02 | 440
t DCGW 11T304R1 952 | 397 | 04 | 440 | @ ()
DCGW 11T308R1 952 | 397 | 08 | 440 °

ccow

_lllln
SNGA

CCGW 060202 R1 6.35 | 2.38 2.80 . _
a0 COGW 060204 R1 635 | 238 | 04 | 280 o »»Esr --n..n
- CCGW 060208 R1 6.35 | 238 = 0.8 | 2.80 ()
‘O) cooworatzr | 032 | 57 [ 62 [ 440 ; P eawont | seasem [1or0| 0| 08 |s16| | ®
&J L CCGW 09T304R1 952 | 397 04 | 440 | @ | @ L
J T —— 952 | 397 | 08 | 440 ° - SNGA120412R1 | SNGA433R1 |12.70| 476 | 1.2 | 5.16
CCGW 120404 R1 1270 | 476 | 0.4 | 550 ()
CCGW 120408 R1 1270 | 476 | 0.8 | 550 [ ]
CCGW 120412R1 1270 | 476 | 1.2 | 550

CPGW I — SNGN

CERAMIC SPD | SPD | SPD 8 SPD | SPD | sPD [l
1000 | 2000 | 3000 1000 | 2000 | 3000

7&80° 8 CPGW 080204 R1 794 | 238 3.40 d SNGN 120404 R1 SNGN431R1 | 1270 | 4.76
) \
rw i —11° CPGW 080208 R1 794 | 238 | 08 | 3.40 SNGN 120408 R1 SNGN432R1 | 1270 | 476 | 0.8 ()
CERMET / @ ‘ d D CPGW 080212 R1 794 | 238 | 1.2 | 340 : SNGN 120412R1 SNGN433R1 | 1270 | 476 | 1.2 CERMET
&J CPGW 090304 R1 9525 | 318 | 0.4 | 4.40
M . CPGW 090308 R1 9.525 | 3.18 | 0.8 | 4.40
CPGW 090312R1 9525 | 318 | 1.2 | 4.40
PCBN PCBN
/ /
PCD PCD

DNGA b | Do |
TOOL TOOL
HOLDER SPD SPD SPD SPD | SPD | SPD HOLDER
. RSN _nIlIl
\ DNGA150404R1 | DNGA431R1 | 12.70 | 4.76 5.16 SCGW 09T304 R1 952 | 3.97 4.40
DNGA150408R1 | DNGA432R1 | 1270 | 476 | 08 | 516 | @ ) SCGW 09T308R1 952 | 397 | 08 | 4.40 ®
'\g'ULTL'TNEi D DNGA150412R1 | DNGA433R1 |12.70 | 476 | 1.2 | 5.16 ® SCGW 09T312R1 952 | 397 | 12 | 440 g"L'JLTLT”gs
DNGA150604R1 | DNGA441R1 |12.70 | 635 | 0.4 | 516 @ @ ) SCGW 120402 R1 12.70 | 476 | 02 | 550
DNGA150608R1 | DNGA442R1 |12.70 | 635 | 08 | 516 = @ ) SCGW 120404 R1 1270 | 476 | 04 | 550 ° ®
DNGA150612R1 | DNGA443R1 | 12.70 | 635 @ 1.2 | 5.16 () SCGW 120408 R1 1270 | 476 | 08 | 550 (]
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PCD STANDARD PCD STANDARD

A A

Type Dimensions (mm)

SPGN

TURNING TURNING

SPD | SPD | SPD SPD | SPD | SPD
1000 | 2000 | 3000 1000 | 2000 | 3000

& SPGN 090304 R1 SPGN 321R1 9.52 | 318 TCGW 090202 R1 556 | 238 &
MILLING |/ \ SPGN 090308 R1 SPGN 322 R1 9.52 | 3.18 0.8 o TCGW 090204 R1 556 | 2.38 0.4 25 [ [ ] MILLING
+— d SPGN 120304 R1 SPGN 421 R1 12.70 | 318 0.4 TCGW 090208 R1 556 | 2.38 0.8 25 [ ]
}\ / SPGN 120308 R1 SPGN 422 R1 12.70 | 3.18 0.8 [ ] TCGW 110202 R1 6.35 | 2.38 0.2 2.8
r TCGW 110204 R1 6.35 | 2.38 0.4 2.8 [ [ ]
TCGW 110208 R1 6.35 | 2.38 0.8 2.8 o
TCGW 16T302R1 9.52 | 397 0.2 4.4
TCGW 16T304 R1 9.52 3.97 0.4 4.4 o ([
TCGW 16T308 R1 9.52 | 397 0.8 4.4 [ ]

SPGW

SPD | SPD | SPD
1000 | 2000 | 3000
SPGW 090302 R1 SPGW3202R1 | 9.52 | 3.18

SPGW 090304 R1 SPGW 321R1 9.52 | 318 0.4
SPGW 090308 R1 SPGW 322R1 9.52 | 3.18 0.8

TPGN

SPD | SPD | SPD
1000 | 2000 | 3000

TPGN 090204 R1 TPGN 721R1 5.56 2.38
11° TPGN 090208 R1 TPGN732R1 | 556 | 2.38 0.8
G s TPGN 110302 R1 TPGN 2202 R1 6.35 3.18 0.2 (] (] o
TNGA IS T e | o | s ox o e
CERAMIC SPD|SPD | SPD TPGN 110308 R1 TPGN222R1 | 6.35 | 3.18 | 08 ) ) o CERAMIC
1000|2000 |3000 TPGN160302R1 | TPGN3202R1 | 952 | 3.18 | 02 ° () )
TNGA 160402 R1 TNGA3302R1 | 952 | 4.76 3.81 TPGN 160304 R1 TPGN 321R1 9.52 3.18 0.4 (] (] o
TNGA 160404 R1 TNGA 331R1 9.52 | 4.76 0.4 3.81 ( ] [ ) TPGN 160308 R1 TPGN 322R1 9.52 3.18 0.8 (] o o
CERMET TNGA 160408 R1 TNGA332R1 | 9.52 | 476 | 0.8 | 3.81 [ J CERMET
TNGA 160412 R1 TNGA 333R1 9.52 | 4.76 1.2 3.81
PCBN PCBN
/ /
PCD PCD
Type Dimensions (mm) _ Type Dimensions (mm)
ToOL ToOL
HOLDER SPD PD | SPD SPD | SPD | SPD HOLDER
1000 | 2000 | 3000 1000 | 2000 | 3000
TBGW 060102 R1 397 | 1.59 2.80 TPGB 080204 R1 476 | 2.38 2.40
TBGW 060104 R1 397 | 159 | 04 | 280 TPGB 080208 R1 476 | 238 | 08 | 240
MILLING TPGB 090204 R1 556 | 238 | 04 | 250 MILLING
CUTTER CUTTER
TPGB 090208 R1 5.56 2.38 0.8 2.50
TPGB 110304 R1 6.35 3.18 0.4 3.30 (]
TPGB 110308 R1 6.35 3.18 0.8 3.30 ([ J
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A

TURNING
&
MILLING

CERAMIC

CERMET
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PCD

TOOL
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MILLING
CUTTER

124

STANDARD

Type Dimensions ( _
_IIIE
1000|2000 {3000
TPGW 080202 R1 476 2.38 2.40
TPGW 080204 R1 4.76 2.38 0.4 2.40 o
TPGW 110302 R1 6.35 3.18 0.2 3.30
TPGW 110304 R1 635 | 318 | 04 | 3.30 o
TPGW 110308 R1 6.35 3.18 0.8 3.30
TPGW 160404 R1 952 | 476 | 0.4 | 381
TPGW 160408 R1 952 | 476 | 08 | 381

Type Dimensions ( _
SPD | SPD | SPD
1000|2000 3000
TPGT 110302 R1 6.35 3.18 3.40
TPGT 110304 R1 6.35 | 3.18 0.4 3.40

9.52
9.52

4.76 3.18
476 | 0.8 | 3.18 ([

SPD | SPD | SPD
1000|2000 3000

VNGA 160404 R1 VNGA 331R1
VNGA 160408 R1

VNGA 332R1

o

o

8
-l

Type Dimensions ( _
--ﬂllﬂ
1000 2000 {3000
VBGW 110302 R1 VBGW 2202R1 | 6.35 | 3.18 3.40
VBGW 110304 R1 VBGW 221 R1 6.35 | 3.18 | 0.4 | 3.40
VBGW 110308 R1 VBGW 222 R1 6.35 | 3.18 | 0.8 | 3.40
VBGW 160402 R1 VBGW 3302R1 | 9.52 | 476 | 0.2 | 4.40
VBGW 160404 R1 VBGW 331R1 952 | 476 | 04 | 440 | @ [ J
VBGW 160408 R1 VBGW 332R1 952 | 476 | 0.8 | 4.40 o
VBGW 160412 R1 VBGW 333R1 952 | 476 | 1.2 | 440

UNION MATERIALS

PCD

STANDARD

VCGW

P

o

CUTTING TOOLS

Type

Dimensions (mm)

SPD | SPD | SPD
1000|2000 (3000

VCGW 110302 R1 VCGW 2202R1 | 6.35 | 3.18 2.80
VCGW 110304 R1 VCGW221R1 | 635 | 318 | 0.4 | 340 | @
VCGW 110308 R1 VCGW222R1 | 6.35 | 3.18 | 0.8 | 3.40
VCGW 160404 R1 VCGW331R1 | 952 | 476 | 0.4 | 4.40
VCGW 160408 R1 VCGW332R1 | 9.52 | 476 | 0.8 | 4.40
VCGW 160412 R1 VCGW333R1 | 952 | 476 | 1.2 | 4.40

N

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER
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A

TURNING
&
MILLING

SPECIAL

TCGW/TPGW .. FS

Dimensions (mm)

n--n-
1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000 | 4000

TCGW0902.FS| 6.35 | 2.38 2. 0.4
0.8

TCGW1102.FS| 635 | 238 | 7° | 28 | 04 [} Y

TPGW1103.FS | 6.35 | 2.38 | 11° | 33 0.4 [ ) )

""" CCGW..FS
CERMET Di
=
D,
L d | t
PCBN - b=
/
PCD
- EEOEEGREEATIAC A A
1000 2000 3000 4000 1000 2000 3000 4000
CCGW 0602..FS 0.
0.8
MILLING . g'i
CUTTER CCGW09T3.FS| 9.525 | 397 | 7° | 44 o
0.2
CCGW 1204.FS | 12.7 | 4.76 7° 5.5 0.4
0.8
126 UNION MATERIALS

SPECIAL

SCGW .. FS

Dimensions (

n--n-
1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000 | 4000

SCGW 0602.FS | 6.35

SCGW 09T3.FS | 9.525

2.38

397

70

4.4

0.4
0.8

SCGW 1204.FS | 12.70

4.76

7°

5.60

CUTTING TOOLS

N

TURNING
&
MILLING
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SPECIAL MILLING SPECIAL MILLING

A A

SPCN SFCN
TURNING A TURNING
& — &
MILLING <A MILLING
)
d t

Dimensions (

-n--n
1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000 | 4000 1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000
SPCN . SFCN
1203EDR/L 127 | 3.18 1 1.4 1203EFR 12.7 3.18 .
Q_ —
CERAMIC iy BT CERAMIC
SPKN s B\
\\ ©
o

CERMET CERMET

| Dimensions (mm)

L -n--n-
/ r - 3 1000 | 2000 | 3000 | 4000 1000 | 2000 | 3000 | 4000 /

PCD PCD
TPCN
1603PPN 9.525 | 3.18
Type Dimensions (mm) PCBN
TPCN .
TooL - i | oa SBN | SBN | SBN | SBN | SPD | SPD | SPD | SPD 1603PPR | 9525|318 | 11| 12 | 1 o
HOLDER 1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000 | 4000 HOLDER
SPCN . TPCN .
1203EDSR 12.7 | 3.18 11 187 | 0.86 2204PDR 12.7 | 4.76 11 1.4 0.7
MILLING MILLING
CUTTER CUTTER
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SPECIAL GROOVING SPECIAL GROOVING

A A

UGMR d UTGR/L

TURNING
&
MILLING

TURNING
& L
MILLING

Dimensions (mm)

o n--n
1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000 | 4000

UGMR [400N-R2.0| 40 | 2.0 | 21.0| 3.3 | 48 o [ J 121002 | 12.70
500N-R2.5| 5.0 | 25 |26.0| 4.1 | 5.8 (] [ ] 121004 | 1270 | 476 | 1.0 0.4 ) o
121502 12.70 | 4.76 1.5 0.2 [ ) (]

121504 | 1270 | 476 | 15 0.4 o ([

UGMT d

mt ’:E:ED 122002 12.70 | 4.76 2.0 0.2 [ } o
I UTGR/L

<
L 122004 | 1270 | 476 | 2.0 0.4 ([ [ ]
CERAMIC CERAMIC
i @ 122502 | 1270 | 476 | 25 0.2 [ J [ ]
i
122504 | 12.70 | 476 | 25 0.4 [ J [ ]
CERMET CERMET

Dimensions (mm)

123002 | 12.70 | 476 | 3.0 0.2 [ ] (]
B SBN SBN SBN SBN SPD SPD SPD SPD
1000 2000 3000 4000 1000 2000 3000 4000
123004 | 1270 | 476 | 30 | 04 ® )
PCBN 300N-R0.2| 3.0 | 0.2 |21.0| 2.4 | 4. PCBN
/ /
pCD % W : Min. 0.8mm ~ Max. 3.5mm Peo
300N-R0.4| 3.0 | 0.4 | 21.0| 2.4 | 48 °® ° R Min. 0.05R ~ Max. 1.75R
TOOL 400N-R0.2| 40 | 2.5 | 260 | 3.3 | 48 o ) TooL
HOLDER HOLDER
UGMT
400N-R0.4| 40 | 1.5 | 21.0| 3.3 | 48 ° )
MILLING MILLING
CUTTER 500N-R0.2| 50 | 2.0 | 260 4.1 | 5.8 o ° CUTTER
500N-R0.4| 50 | 2.5 | 260 41 | 5.8 o )
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SPECIAL NOTCH BITE SPECIAL ENDMILL

A A

NOTCH BITE SFE..1C

TURNING
&
MILLING

5D TURNING
&

L MILLING
L2
C L3

— I EEEEmEs

1000 | 2000 | 3000 | 4000 | 1000 2000 3000

Type SBN1000 SPD3000 SFE 280-1C 2.0 4.0 4.0 10.0 | 80.0 | 0.15
-“-“- SFE 350-1C 30 | 40 40 100 | 500 | 015 °

BITE SD-10 0.80 250 SFE 380-1C 3.0 4.0 4.0 10.0 | 80.0 | 0.15

BITE SD-13 0.80 35 3,50 45 15 SFE 450-1C 4.0 4.0 6.0 12.0 | 50.0 | 0.20 [ J

BITE SD-16 1.00 5.0 4.00 6.0 14.4 SFE 480-1C 4.0 4.0 6.0 12.0 | 80.0 | 0.20

BITE SD-19 1.00 6.0 450 8.0 16.5 SFE 650-1C 6.0 6.0 6.0 16.0 | 50.0 | 0.20 [ J

BITE SD-22 1.20 10.0 6.00 100 210 SFE 6100-1C 6.0 6.0 6.0 16.0 | 100.0 | 0.20

BITE SD-25 1.60 10.0 6.00 10.0 24.0 SFE 860-1C 8.0 8.0 7.0 16.0 | 60.0 | 0.40 o

BITE SD-29 1.70 13 6.00 100 285 SFE 8120-1C 80 1 801 7.0 1160 ) 1200 040

BITE SD-32 1.70 13 6.00 100 30.0 SFE 1070-1C 10.0 | 10.0 7.0 16.0 | 70.0 | 0.40 [ J

BITE SD-35 202 125 6.00 10.0 33.0 SFE 10120-1C 10.0 | 10.0 7.0 16.0 | 120.0 | 0.40

BITE SD-38 2.39 15.0 6.50 10.0 36.0

BITE SD-51 4.28 20.0 8.00 10.0 49.0

BITE SD-57 2.92 22.0 8.00 10.0 56.0

SFE .. 2C T*

CERAMIC a 2D CERAMIC

- L
- L2

L3

L L SBN | SBN | SBN | SBN | SPD | SPD | SPD
' . 1000 | 2000 | 3000 | 4000 | 1000 2000 3000

SFE 650-2C 12.0 | 50.0 | 0.20
PCBN SFE 680-2C 60 | 6.0 | 6.0 | 16.0 | 80.0 | 0.20 PCEN
/ SFE 860-2C 80 | 80 | 7.0 | 160 | 60.0 | 0.20 () /
PCD SFE 8120-2C 80 | 80 | 90 | 20.0 | 120.0 | 0.40 PCD
SFE 1070-2C 100 | 100 | 9.0 | 20.0 | 70.0 | 0.40 ()
SFE 10120-2C 100 | 10.0 | 12.0 | 25.0 | 120.0 | 0.80
To0L SFE 1270-2C 120 | 120 | 12.0 | 25.0 | 70.0 | 0.80 () To0L
HOLDER SFE 12120-2C 120 | 12.0 | 16.0 | 30.0 | 120.0 | 1.00 HOLDER
SFE 16100-2C 16.0 | 16.0 | 16.0 | 25.0 | 100.0 | 0.80 ()
SFE 16150-2C 16.0 | 16.0 | 20.0 | 30.0 | 150.0 | 1.00
SFE 18100-2C 18.0 | 18.0 | 20.0 | 30.0 | 100.0 | 0.80 ()
MILLING SFE 18200-2C 18.0 | 18.0 | 24.0 | 35.0 | 200.0 | 1.20 VILLING
CUTTER SFE 20100-2C 20.0 | 20.0 | 24.0 | 35.0 | 100.0 | 0.80 CUTTER
SFE 20200-2C 20.0 | 20.0 | 28.0 | 40.0 | 200.0 | 1.20
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SPECIAL

ENDMILL

SBE.. 1C

Type

Dimensions (

L L L SBN | SBN | SBN | SBN | SPD | SPD | SPD
' - - 1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000

Type

SBE 650-2C
SBE 6100-2C
SBE 860-2C
SBE 8120-2C
SBE 1080-2C
SBE 10160-2C
SBE 12100-2C
SBE 12200-2C

6.0
8.0
8.0
10.0
10.0
12.0
12.0

Dimensions (

6.0
8.0
8.0
10.0
10.0
12.0
12.0

8.0
8.0
10.0
10.0
12.0
12.0
16.0

20.0
50.0
30.0
60.0
30.0
60.0
40.0
80.0

50.0
100.0
60.0
120.0
80.0
160.0
100.0
200.0

3.0
4.0
4.0
5.0
5.0
6.0
6.0

SBE 250-1C 12.0 | 50.0

SBE 280-1C 20 | 40 | 40 | 16.0| 80.0| 1.0

SBE 350-1C 30| 40 | 40 | 16.0| 50.0 | 1.5 ([ J
SBE 380-1C 3.0 | 40 6.0 | 30.0 | 80.0 | 1.5

SBE 450-1C 40 | 40 | 40 | 16.0| 500 | 2.0 [ J
SBE 480-1C 40 | 40 6.0 | 40.0 | 80.0 | 2.0

SBE 650-1C 6.0 6.0 6.0 | 20.0 | 50.0 | 3.0 o
SBE 6100-1C 6.0 | 6.0 | 80 | 50.0 | 100.0/ 3.0

SBE 860-1C 80 | 80 | 80 | 30.0| 60.0| 4.0 [ J
SBE 8120-1C 8.0 | 80 | 10.0 | 60.0 |120.0/ 4.0

SBE 1080-1C 10.0| 10.0 | 10.0 | 30.0 | 80.0 | 5.0 [ J
SBE 10160-1C 10.0 | 10.0 | 12.0 | 60.0 | 160.0| 5.0
SBE 12100-1C 12.0 | 12.0 | 12.0 | 40.0 | 100.0| 6.0
SBE 12200-1C 12.0| 12.0 | 16.0 | 80.0 | 200.0| 6.0
SBE 16160-1C 16.0 | 16.0 | 16.0 | 60.0 | 160.0| 8.0
SBE 16250-1C 16.0 | 16.0 | 20.0 | 100.0| 250.0| 8.0

SBE .. 2C
@D
,_'_1_4
L2
L3

el SBN | SBN | SBN | SBN | SPD | SPD | SPD
! - - 1000 | 2000 | 3000 | 4000 | 1000 | 2000 | 3000

UNION MATERIALS

SPECIAL

5
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SPECIAL PCD ENDMILL SPECIAL PCD DRILL / GUN REAMER

A A

TURNING
&
MILLING

TURNING
&
MILLING

CERAMIC

&
|

|
|

CERAMIC
CERMET CERMET
PCBN PCBN
/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER

MILLING

MILLING

CUTTER CUTTER
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Y IDENTIFICATION SYSTEM A

ey C C L N R 25 25 M 12 - A

&

&
MILLING E E E MILLING

8 Tool Length ()

1 Method of Holding 2 Insert Shape

80° 55° 75°
= | O O O D
:
c M Cc D E F
H
35° K
e M
1\
R S T Vv P
R
S
T
3 Tool Style U
D F G H J K L N
9 Insert Size
Inscribed
Circle
d
X (mm) (75°)
5.56 09
. 6.35 06 11
Special
design 7.94 o7 13
9.52 09 16 09 1 16
12.70 12 22 12 13 15 22
15.87 15 27 16 19
19.05 19 33 19 23
25.40 25 44 25 31
4 Clearance Angle 5 Cutting Direction 6 Tool Height ( h=h1)
N R — 10 Clamping System
o
|- A type X type B type
4) s
B D
5D
—
q;; + + +
C
7£0
[N
P N b <k
11°
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CCLN " CCBN !

TURNING
&
MILLING

TURNING
&
MILLING

E— T e | e —

Type Insert : Type Insert p
Clamp & Shim Clamp & _ Shim
) n...n. Clamp Sorew | Shim Screw | 1O i h Clamp Screw shim Screw Gl

CCLNR/L 2525M12-A4 | 25 150 CNGN1204 SHCN4A | BM510 LW4 CCBNR/L2525M12-A4 | 25 | 25 | 150 | 35 | 22 ® | CNGN1204 UH1 SHCN4A | BMS510 LW4
CCLNR/L2525M12-A7 | 25 | 25 | 150 | 35 | 32 | @ | ® | CNGN1207 UH1 SHCN4A | BM510 LW4 CCBNR/L2525M12-A7 | 25 | 25 | 150 | 35 | 22 | @ CNGN1207 UH1 SHCN4A | BMS510 LW4
CCLNR/L2525M12-X7 | 25 | 25 | 150 | 35 | 32 | @ | @ | CNG(V)X1207 UH5 SHCN4A | BM510 LW4 CCBNR/L2525M12-X7 | 25 | 25 | 150 | 35 | 22 CNG(V)X1207 UH5 SHCN4A | BMS510 LW4
CCLNR/L3225P12-A4 | 32 | 25 | 170 | 35 | 32 | @ | ® | CNGN1204 UH1 SHCN4A | BM510 LW4 CCBNR/L3225P12-A4 | 32 | 25 | 170 | 35 | 22 CNGN1204 UH1 SHCN4A | BM510 LW4
CCLNR/L3225P12-A7 | 32 | 25 | 170 | 35 | 32 | @ | @ | CNGN1207 UH1 SHCN4A | BM510 LW4 CCBNR/L3225P12-A7 | 32 | 25 | 170 | 35 | 22 CNGN1207 UH1 SHCN4A | BMS510 LW4
CCLNR/L3225P12-X7 | 32 | 25 | 170 | 35 | 32 | @ | ® | CNG(V)X1207 UH5 SHCN4A | BM510 LW4 CCBNR/L3225P12-X7 | 32 | 25 | 170 | 35 | 22 CNG(V)X1207 UH5 SHCN4A | BM510 LW4
CCLNR/L3225P16-X7 | 32 | 25 | 170 | 35 | 32 | @ CNG(V)X1607 UH5 SHCNSA | FM510 LW4 CCBNR/L3225P16-A7 | 32 | 25 | 170 | 35 | 27 CNGN1607 UH1 SHCN5A | FM510 LW4
CCLNR/L3225P16-A7 | 32 | 25 | 170 | 35 | 32 CNGN1607 UH1 SHCN5A | FM510 LW4 CCBNR/L3225P16-X7 | 32 | 25 | 170 | 35 | 27 CNG(V)X1607 UH5 SHCN5A | FM510 LW4
CERAMIC CCLNR/L4040S19-A7 | 40 | 40 | 250 | 60 | 50 CNGN1907 UH4 SHCN6A | FM615 LW6 CCBNR/L4040S19-A7 | 40 | 40 | 250 | 60 | 36 CNGN1907 UH4 SHCNGA | FM615 LW6 CERAMIC
CCLNR/L5050T25-A9 | 50 | 50 | 300 | 65 | 60 CNGN2509 UH25 SHCN8 | FM815 LW6 CCBNR/L5050T25-A9 | 50 | 50 | 300 | 65 | 45 CNGN2509 UH25 SHCN8 | FM815 LW6
CERMET Spare parts Spare parts CERMET
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
PCBN 2 g é _/ g V g é é _/ g V PCBN
/ /
PCD PCD
UH1 UH4 UH5 UH25 SHCN4A SHCNSA SHCN6A SHCN8 | BM510 ‘ FM510 FM615 FM815 | LW4  LW6 UH1 UH4 UH5 UH25 SHCN4A SHCN5A SHCN6A SHCN8 | BM510 ‘ FM51  FM615 FM815 | LW4  LW6
TOOL oot
HOLDER HOLDER

CNGN CNGX CNVX CNGN CNGX CNVX

MILLING MILLING
CUTTER CUTTER

‘ Page 26 H Page 28 H Page 28 ‘ ‘ Page 26 H Page 28 H Page 28
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CCKN CDHN "

12
TURNING . TURNING
& ] &
MILLING ' H S MILLING
1/1(;7.5.
6
L
hi i h
|
&\

Dimensions (mm) Spare Parts Dimensions (mm Spare Parts
Type Insert : Type Insert p
Clamp & . Shim Clamp & . Shim
n... Clamp Screw | SPM | goreyy | Wreneh () Clamp Screw | SMM | gorey, | Wrench

CCKNR/L2525M12-A4 | 25 | 25 | 150 | 29 | 32 CNGN1204 UH1 SHCN4A | BMS510 Lw4 CDHNR/L 2525M15-A4 150 DNGN1504 UH1 SHDN4A | BMS510 LW4
CCKNR/L2525M12-A7 | 25 | 25 | 150 | 29 | 32 | @ @ | CNGN1207 UH1 SHCN4A | BMS510 LW4 CDHNR/L2525M15-A7 | 25 | 25 | 150 | 33 | 32 0 ® | DNGN1507 UH1 SHDN4A | BMS510 LW4
CCKNR/L2525M12-X7 | 25 | 25 | 150 | 29 | 32 | @ | @ | CNG(V)X1207 UH5 SHCN4A | BMS510 Lw4 CDHNR/L2525M12-X7 | 25 | 25 | 150 | 30 | 32 DNGX1207 UH5 SHDN3A | TM3507 LW4
CCKNR/L3225P12-A4 | 32 | 25 | 170 | 29 | 32 CNGN1204 UH1 SHCN4A | BMS510 LW4 CDHNR/L2525M15-X7 | 25 | 25 | 150 | 33 | 32 DNGX1507 UH5 SHDN4A | BMS510 LW4
CCKNR/L3225P12-A7 | 32 | 25 | 170 | 29 | 32 ® | CNGN1207 UH1 SHCN4A | BMS510 LW4 CDHNR/L3225P15-A4 | 32 | 25 | 170 | 33 | 32 DNGN1504 UH1 SHDN4A | BMS510 Lw4
CCKNR/L3225P12-X7 | 32 | 25 | 170 | 29 | 32 | @ @ @ | CNG(V)X1207 UH5 SHCN4A | BM510 LW4 CDHNR/L3225P15-A7 | 32 | 25 | 170 | 33 | 32 DNGN1507 UH1 SHDN4A | BMS510 LW4
CDHNR/L3225P12-X7 | 32 | 25 | 170 | 30 | 32 DNGX1207 UH5 SHDN3A | TM3507 LW4
CDHNR/L3225P15-X7 | 32 | 25 | 170 | 33 | 32 DNGX1507 UH5 SHDN4A | BMS510 LW4
CERAMIC Spare parts CERAMIC
Clamp & Clamp Screw Shim Shim Screw Wrench
Spare parts
;g @/ % V Clamp & Clamp Screw Shim Shim Screw Wrench
CERMET L} CERMET
UH1 UH5 SHCN4A BM510 LW4 é —/ ? g V
PCBN UH1 UH5 SHDN3A SHDN4A TM3507 BM510 LW4 PCBN
/ /
PCD PCD
TOOL oot
HOLDER HOLDER

CNGN CNGX CNVX DNGN [B]\[€) 4
MILLING

MILLING _
CUTTER - ‘ CUTTER

‘ Page 26 H Page 28 H Page 28 ‘ ‘ Page 33 H Page 34
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EXTERNAL TOOLHOLDER

A

CDJN

TURNING
&
MILLING

CDJNR/L 2525M15-A4 25 25 | 150 | 38 32 O
CDJNR/L 2525M15-A7 25 25 | 150 | 38 2 | @
CDJNR/L 2525M12-X7 25 25 | 150 | 38 2 O
CDJNR/L 2525M15-X7 25 25 | 150 | 38 32
CDJNR/L 3225P15-A4 32 25 | 170 | 38 32
CDJNR/L 3225P15-A7 32 25 | 170 | 38 2 | e
CDJNR/L 3225P12-X7 32 25 | 170 | 38 32
CDJNR/L 3225P15-X7 32 25 | 170 | 38 2 | @

DNGN1504
DNGN1507
DNGX1207
DNGX1507
DNGN1504
DNGN1507
DNGX1207
DNGX1507

Clamp &
Clamp Screw

UH1
UH1
UH5
UH5
UH1
UH1
UH5
UH5

Spare Parts

SHDN4A
SHDN4A
SHDN3A
SHDN4A
SHDN4A
SHDN4A
SHDN3A
SHDN4A

Shim

BM510
BM510
TM3507
BM510
BM510
BM510
TM3507
BM510

LW4
LW4
LW4
LW4
LW4
LW4
LW4
LW4

CERAMIC
Spare parts
Clamp & Clamp Screw Shim Screw Wrench
CERMET
T /57 iy 7
PCBN UH1 UHS SHDN3A SHDN4A TM3507 BM510 Lw4
/
PCD
TOoOL
HOLDER
DNGN DNGX
MILLING
‘ Page 33 H Page 34 ‘
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EXTERNAL TOOLHOLDER

A

CDNN !

TURNING
&
MILLING

Dimensions (mm) Spare Parts
Clamp &

Clamp Screw Wrench

CDNNN2525M15-A4 | 25 | 25 | 150 | 40 | 125 DNGN1504 UH24 SHDN4A | BMS510 LW4
CDNNN 2525M15-A7 25 | 25 | 150 | 40 | 125 DNGN1507 UH1 SHDN4A | BMS510 LW4
CDNNN4025M15-A7 | 40 | 25 | 150 | 40 | 125 DNGN1507 UH1 SHDN4A | BMS510 LW4
Spare parts
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
@ CERAMIC
—
UH1 SHDN4A BM510 Lw4
CERMET
PCBN
/
PCD
TOOL
HOLDER
DNGN
CUTTER

MILLING
|
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A

TURNING
&
MILLING

EXTERNAL TOOLHOLDER

CEFN

Spare Parts

Clamp &
Clamp Screw
CEFNR/L2525M13-A7 | 25 | 25 | 150 | 29 | 32 ENGN1307 UH1 SHEN4A | BM510 LW4
CEFNR/L3225P13-A7 | 32 | 25 | 170 | 29 | 32 ENGN1307 UH1 SHEN4A | BM510 LW4
Spare parts
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
CERAMIC —/ g V
UH1 SHEN4A BM510 LW4
CERMET
PCBN
/
PCD
TOOL
HOLDER
ENGN
MILLING
CUTTER
Page 35 ‘
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EXTERNAL TOOLHOLDER

A

CEGN "

) TURNING
| i &
! 5) H MILLING
T
‘//90'
6]
iy \
h1 \ 1" h
\
e/l

Spare Parts

Type
P Clamp & Wrench
Clamp Screw
CEGNR/L2525M13-A7 | 25 | 25 | 150 | 23 | 32 ENGN1307 UH1 SHEN4A | BM510 Lw4
CEGNR/L3225P13-A7 | 32 | 25 | 170 | 23 | 32 | @ | ® | ENGN1307 UH1 SHEN4A | BM510 LW4
Spare parts
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
_/ g V CERAMIC
UH1 SHEN4A BMS510 Lw4
CERMET
PCBN
/
PCD
TOOL
HOLDER
ENGN
MILLING
CUTTER
‘ Page 35 ‘
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CEJN " CRDN ‘ "

TURNING
&
MILLING

TURNING
&
MILLING

Dimensions (mm) Spare Parts Dimensions (mm) Spare Parts
i Type Insert .
Clamp & . Clamp & : Shim
Clamp Screw Wrench n ol amp Screw | Shim Scerew Wrench

CEJNR/L2525M13-A7 | 25 | 25 | 150 | 30 | 32 | @ @ | ENGN1307 UHT SHEN4A | BM510 LW4 CRDNN2525M09-A4 | 25 | 25 | 150 | 32 | 125 RNGN0904 SHRN3A | TM3507 Lw4
CEJNR/L3225P13-A7 | 32 | 25 | 170 | 30 | 32 ENGN1307 UHT SHEN4A | BM510 L4 CRDNN2525M09-A7 | 25 | 25 | 150 | 32 | 125 . RNGN09O7 UH1 SHRN3A | TM3507 Lw4
CRDNN2525M12-A4 | 25 | 25 | 150 | 32 | 125 RNGN1204 UHT SHRN4A | BM510 L4
CRDNN2525M12-A7 | 25 | 25 | 150 | 32 | 125 °® RNGN1207 UHT SHRN4A | BM510 Lw4
CRDNN2525M12-X7 | 25 | 25 | 150 | 32 | 125 RNGX1207 UH5 SHRN4A | BM510 Lw4
Spare parts CRDNN3225P12-A4 | 32 | 25 | 170 | 32 | 125 RNGN1204 UHT SHRN4A | BM510 Lw4
Clamp & Clamp Screw ‘ Shim ‘ SN S ‘ Wrench CRDNN 3225P12-A7 32 | 25 | 170 | 32 | 125 e RNGN1207 UHT SHRN4A | BM510 Lw4
CRDNN 3225P12-X7 32 | 25 | 170 | 32 | 125 RNGX1207 UH5 SHRN4A | BM510 Lw4
CRDNN 3225P15-A7 2 | 25 | 170 32 | 125 RNGN1507 UHT SHRNSA | BMS510 Lw4
@ g V CRDNN3225P19-A7 | 32 | 25 170 | 32 |125 | @ RNGN1907 UH4 SHRNG | FM512 LW6
CERAMIC L] CERAMIC
UH SHEN4A BM510 Lw4
CERMET Spare parts CERMET
Clamp & Clamp Screw Shim Shim Screw
PCBN PCBN
/ /
PCD PCD
UH1 UH4 UH5 SHRN3A  SHRN4A SHRNSA | SHRN6 | BMS5I0 ‘ TM3507 ‘ FM512 Lw4 LW6
TOOL TooL
HOLDER HOLDER
ENGN RNGN RNGX .. DP
MILLING MILLING
CUTTER CUTTER
Page 35 ‘ ‘ Page 36 H Page 38
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A

TURNING
&
MILLING

EXTERNAL TOOLHOLDER

CRGN "

Spare Parts

R Clamp & Shim Shim
Clamp Screw Screw

CRGNR/L2525M09-A4 | 25 | 25 | 150 | 32 | 32 RNGN0904 UH1 SHRN3A | TM3507 LW4
CRGNR/L2525M09-A7 | 25 | 25 | 150 | 32 | 32 (] RNGN0907 UH1 SHRN3A | TM3507 LW4
CRGNR/L2525M12-A4 | 25 | 25 | 150 | 35 | 32 (] RNGN1204 UH1 SHRN4A | BMS510 Lw4
CRGNR/L2525M12-A7 | 25 | 25 | 150 | 35 | 32 (] RNGN1207 UH1 SHRN4A | BM510 LW4
CRGNR/L2525M12-X7 | 25 | 25 | 150 | 35 | 32 (] RNGX1207 UH5 SHRN4A | BMS510 LW4
CRGNR/L3225P12-A4 | 32 | 25 | 170 | 35 | 32 (] RNGN1204 UH1 SHRN4A | BM510 LW4
CRGNR/L3225P12-A7 | 32 | 25 | 170 | 35 | 32 ® RNGN1207 UH1 SHRN4A | BMS510 LW4
CRGNR/L3225P12-X7 | 32 | 25 | 170 | 35 | 32 RNGX1207 UH5 SHRN4A | BMS510 LW4
CRGNR/L3225P15-A7 | 32 | 25 | 170 | 37 | 32 ® RNGN1507 UH1 SHRNSA | BMS510 LW4
CRGNR/L3225P19-A7 | 32 | 25 | 170 | 45 | 32 (] RNGN1907 UH4 SHRN6 | FM512 LW6

CERAMIC

CERMET Spare parts
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
oo g l’ =) <§ EQ @%%
/
PCD

UH1 UH4 UH5 SHRN3A  SHRN4A  SHRNSA | SHRNG BMS510 ‘ TM3507 ‘ FM512 LW4 LW6

TOOL

HOLDER

RNGN RNGX .. DP
MILLING
CUTTER
‘ Page 36 H Page 38
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EXTERNAL TOOLHOLDER

CRDB

h1

Dimensions (mm) Spare Parts
Type Insert
yp Clamp & Shim
Clamp Screw
CRDBN 2525M12-A 25 25 150 | 125 () RBGX12T UH1 SHRB12 | SH3015 LW4
CRDBN 2525M16-A 25 25 150 | 125 ® RBGX16T UH1 SHRB16 | SH3515 LW4
CRDBN 3225P12-A 32 32 170 16 () RBGX12T UH1 SHRB12 | SH3015 LW4
CRDBN 3225P16-A 32 32 170 16 e RBGX16T UH1 SHRB16 | SH3515 LW4
CRDBN 3225P20-A 32 32 170 16 RBGX20T UH4 SHRB20 | SH5015 LW6
CRDBN 3225P26-A 32 32 170 16 RBGX26T UH4 SHRB26 | SH6015 LW6
Spare parts
Clamp & Clamp Scre Shim Shim Screw Wrench
(S
. Y i V
— =
UH1 UH4 SHRB12 ~ SHRB16  SHRB20  SHRB26 | SH3015  SH3515  SH5015  SH6015 LW4 LW6

RBGX

Page 56

CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CRDC CSBN "

TURNING
&
MILLING

TURNING
&
MILLING

Dimensions (mm) Spare Parts Spare Parts

I =it Clamp & Shim Shim s h Clamp & Shim Shim
Clamp Screw Screw Clamp Screw Screw

CRDCN 3225P06-A4 32 25 170 20 ® RCGX0604 CLRC6 SHRC102 - LwW3 CSBNR/L2525M12-A4 | 25 | 25 | 150 | 34 | 22 | @ | @ | SNGN1204 UH1 SHSN4A | BMS510 LW4
CRDCN 3225P06-A6 32 25 170 20 ® RCGX0606 CLRC6 SHRC102 - LW3 CSBNR/L2525M12-A7 | 25 | 25 | 150 | 34 | 22 | @ | ® | SNGN1207 UH1 SHSN4A | BMS510 LW4
CRDCN 3225P06-A7 32 25 170 20 ® RCGX0607 CLRC6 SHRC102 - LW3 CSBNR/L2525M12-X7 | 25 | 25 | 150 | 34 | 22 @@ SNGX1207 UH5 SHSN4A | BMS510 LW4
CRDCN 3225P09-A7 32 25 170 20 ® RCGX0907 CLRC9 SHRC103 | FM315 LW4 CSBNR/L2525M15-A7 | 25 | 25 | 150 | 34 | 22 SNGN1507 UH1 SHSN5A | FM512 LW4
CRDCN 3225P12-A7 32 25 170 20 ® RCGX1207 UH1 SHRC104 | FM415 LW4 CSBNR/L2525M15-X7 | 25 | 25 | 150 | 40 | 22 SNGX1507 UH5 SHSN5A | FM512 LW4
CRDCN 5040T12-A7 50 40 300 30 (] RCGX1207 UH1 SHRC104 | FM415 LW4 CSBNR/L3225P12-A7 | 32 | 25 | 170 | 34 | 22 | @ | ® | SNGN1207 UH1 SHSN4A | BMS510 LW4
CRDCN 5040T15-A10 50 40 300 35 ° RCGX1510 UH1 SHRC105 | FM415 LW4 CSBNR/L3225P12-X7 | 32 | 25 | 170 @ 34 | 22 | @ SNGX1207 UH5 SHSN4A | BMS510 LW4
CRDCN 5040T19-A10 50 40 300 45 RCGX1910 UH4 SHRC106 | FM415 LW6 CSBNR/L3225P15-A7 | 32 | 25 | 170 | 40 | 22 | @ SNGN1507 UH1 SHSN5A | FM512 LW4
CERAMIC CRDCN 5040T25-A12 50 40 300 50 RCGX2512 UH25 SHRC108 | FM615 LW6 CSBNR/L3225P15-X7 | 32 | 25 | 170 | 40 | 22 SNGX1507 UH5 SHSN5A | FM512 LW4 CERAMIC
CSBNR/L4040S19-A7 | 40 | 40 | 250 | 54 | 35 SNGN1907 UH4 SHSNGA | FM612 LW6
CSBNR/L5050T25-A9 | 50 | 50 | 300 | 65 | 45 SNGN2509 UH25 SHSN8 | FM815 LW6
Spare parts
CERMET Shim Shim Screw Wrench CERMET
Spare parts
Shim ‘ Shim Screw Wrench
PCBN @ % [V PCBN
. C/D CLRC6 CLRCY SHRC102  SHRC103  SHRC104 | FM210 FM315 Lw3 LW4 LW6 /P .
UH1 UH4 UH25 SHRC105  SHRC106  SHRC108 | FM415 FM615
UH1 UH4 UH5 UH25 SHSN4A  SHSN5A BM510 FM512  FM612 LW4 LW6
TooL SHSNGA  SHSN8 FM815 ToOL
HOLDER HOLDER
SNGN SNGX
MILLING
CUTTER

MILLING
CUTTER

Page 56 ‘ Page 41 H Page 42
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CSDN L CSKN I

TURNING
&
MILLING

TURNING
&
MILLING

Spare Parts Spare Parts
Type i T i
yp Clamp & - Gl ype Clamp & Shim Shim
Clamp Screw Screw Clamp Screw Screw
CSDNN 2525M12-A4 25 25 150 35 | 125 [ ] SNGN1204 UH1 SHSN4A | BM510 Lw4 CSKNR/L 2525M12-A4 25 25 | 150 | 34 32 SNGN1204 UH1 SHSN4A BM510 LW4
CSDNN 2525M12-A7 25 25 150 35 | 125 [ ] SNGN1207 UH1 SHSN4A | BM510 Lw4 CSKNR/L 2525M12-A7 25 25 | 150 | 34 32 @ e SNGN1207 UH1 SHSN4A BM510 LW4
CSDNN 2525M12-X7 25 25 150 35 | 125 SNGX1207 UH5 SHSN4A | BM510 LW4 CSKNR/L 2525M12-X7 25 25 | 150 | 34 32 @ 0 SNGX1207 UH5 SHSN4A BM510 LW4
CSDNN 2525M15-A7 25 25 150 38 | 125 SNGN1507 UH1 SHSN5A FM512 Lw4 CSKNR/L 2525M15-A7 25 25 | 150 | 40 32 SNGN1507 UH1 SHSN5A FM512 LW4
CSDNN 2525M15-X7 25 25 150 38 125 SNGX1507 UH5 SHSN5A FM512 LwW4 CSKNR/L 2525M15-X7 25 25 | 150 | 40 32 SNGX1507 UH5 SHSN5A  FM512 LW4
CSDNN 3225P12-A7 32 25 | 170 | 35 | 125 [ ] SNGN1207 UH1 SHSN4A | BM510 LW4 CSKNR/L 3225P12-A7 32 25 | 170 | 34 32 SNGN1207 UH1 SHSN4A BM510 Lw4
CSDNN 3225P12-X7 32 25 170 35 | 125 SNGX1207 UH5 SHSN4A | BM510 LW4 CSKNR/L 3225P12-X7 32 25 | 170 | 34 32 (] SNGX1207 UH5 SHSN4A  BM510 LW4
CSDNN 3225P15-A7 32 25 170 38 | 125 [ ] SNGN1507 UH1 SHSN5A FM512 Lw4 CSKNR/L 3225P15-A7 32 25 | 170 | 40 322 @@ SNGN1507 UH1 SHSN5A  FM512 LWA4
CERAMIC CSDNN 3225P15-X7 32 25 170 38 | 125 SNGX1507 UH5 SHSN5A FM512 LW4 CSKNR/L 3225P15-X7 32 25 | 170 | 40 32 SNGX1507 UH5 SHSN5A  FM512 LW4 CERAMIC
CSDNN 4040S19-A7 40 | 40 | 250 | 60 | 20 () SNGN1907 UH4 SHSNBA | FM612 LW6
CSDNN 5050T25-A9 50 | 50 | 300 | 60 | 25 (] SNGN2509 UH25 SHSN8 | FM815 LW6
Spare parts
CERMET Shim Shim Screw Wrench CERMET
Spare parts
Shim ‘ Shim Screw Wrench
PCBN @ PCBN
/ UH1 UH5 SHSN4A SHSN5A BM510 FM512 LW4 /
PCD PCD
UH1 UH4 UH5 UH25 SHSN4A  SHSN5A BM510 FM512 FM612 LW4 LW6
TooL SHSNGA SHSN8 FM815 ToOL
HOLDER HOLDER
SNGN SNGX
MILLING MILLING
CUTTER ‘ ‘ CUTTER
‘ Page 41 H Page 42 ‘ Page 41 H Page 42
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CSRN " CSSN !

TURNING
&
MILLING

H TURNING
H &
H MILLING

hi I h

Ein

Dimensions (mm) Spare Parts Dimensions (mm) Spare Parts
Type Insert : Insert :
Clamp & Shim p .
hi) n...n. Clamp Screw | Shim Screw WIEIE] ) I ]

CSRNR/L 2525M12-A4 150 SNGN1204 SHSN4A  BMS510 Lw4 CSSNR/L2525M12-A4 | 25 | 25 | 150 | 35 | 32 SNGN1204 UH1 SHSN4A  BMS510 LW4
CSRNR/L2525M12-A7 | 25 | 25 | 150 | 32 | 27 | @ | ® | SNGN1207 UH1 SHSN4A  BM510 LW4 CSSNR/L2525M12-A7 | 25 | 25 | 150 | 35 | 32 | @ | @ | SNGN1207 UH1 SHSN4A  BM510 LW4
CSRNR/L2525M12-X7 | 25 | 25 | 150 | 32 | 27 | @ SNGX1207 UH5 SHSN4A  BMS510 Lw4 CSSNR/L2525M12-X7 | 25 | 25 | 150 | 35 | 32 ® | sNGX1207 UH5 SHSN4A  BMS510 LW4
CSRNR/L2525M15-A7 | 25 | 25 | 150 | 34 | 27 SNGN1507 UH1 SHSNSA  FM512 LW4 CSSNR/L2525M15-A7 | 25 | 25 | 150 | 37 | 32 | @ SNGN1507 UHT SHSNSA  FM512 LW4
CSRNR/L2525M15-X7 | 25 | 25 | 150 | 34 | 27 SNGX1507 UH5 SHSNSA  FM512 LW4 CSSNR/L2525M15-X7 | 25 | 25 | 150 | 37 | 32 SNGX1507 UH5 SHSNSA  FM512 LW4
CSRNR/L3225P12-A7 | 32 | 25 | 170 | 32 | 27 SNGN1207 UH1 SHSN4A  BM510 Lw4 CSSNR/L3225P12-A7 | 32 | 25 | 170 | 35 | 32 | @ SNGN1207 UH1 SHSN4A  BM510 LW4
CSRNR/L3225P12-X7 | 32 | 25 | 170 | 32 | 27 SNGX1207 UH5 SHSN4A  BMS510 Lw4 CSSNR/L3225P12-X7 | 32 | 25 | 170 | 35 | 32 SNGX1207 UH5 SHSN4A  BMS510 LW4
CSRNR/L3225P15-A7 | 32 | 25 | 170 | 34 | 27 | @ | @ | SNGN1507 UH1 SHSNSA  FM512 Lw4 CSSNR/L3225P15-A7 | 32 | 25 | 170 | 37 | 32 SNGN1507 UH1 SHSNSA  FM512 LW4
CERAMIC CSRNR/L3225P15-X7 | 32 | 25 | 170 | 34 | 27 | @ SNGX1507 UH5 SHSNSA  FM512 Lw4 CSSNR/L3225P15-X7 | 32 | 25 | 170 | 37 | 32 SNGX1507 UH5 SHSNSA  FM512 Lw4 CERAMIC

CSRNR/L4040S19-A7 | 40 | 40 | 250 | 54 | 43 SNGN1907 UH4 SHSN6A  FM612 LW6

CSRNR/L5050T25-A9 | 50 | 50 | 300 | 70 | 53 SNGN2509 UH25 SHSN8  FM815 LW6

Spare parts
CERMET Clamp & Clamp Screw Shim Shim Screw Wrench CERMET
Spare parts
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
PCBN @ % [V PCBN
o C/D UH1 UH5 SHSN4A SHSN5A BMS510 FM512 Lw4 /P .
UH1 UH4 UH5 UH25 SHSN4A  SHSN5A BM510 FM512 FM612 LW4 LW6
TooL SHSN6A SHSN8 FM815 TooL
HOLDER HOLDER

MILLING MILLING
CUTTER ‘ CUTTER

‘ Page 41 H Page 42 ‘ Page 41 H Page 42
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CSYN : CTFN

TURNING
&
MILLING

TURNING
&
MILLING

Dimensions (mm) Spare Parts Dimensions (mm) Spare Parts
Type Insert Type Insert :
Clamp & Clamp & 3 Shim
i ﬂ...ﬂl MR S e Clamp Screw  S"™ | screw | et
CSYNR/L 2525M12-A4 150 SNGN1204 SHSN4A  BMS510 Lw4 CTFNR/L2525M16-A4 | 25 | 25 | 150 | 29 | 32 TNGN1604 UH1 SHTN3A  BMA408 Lw4
CSYNR/L2525M12-A7 | 25 | 25 | 150 | 27 | 32 | @ SNGN1207 UH1 SHSN4A  BM510 Lw4 CTFNR/L2525M16-A7 | 25 | 25 | 150 | 29 | 32 TNGN1607 UH1 SHTN3A  BMA408 Lw4
CSYNR/L2525M12-X7 | 25 | 25 | 150 | 27 | 32 SNGX1207 UH5 SHSN4A  BM510 Lw4 CTFNR/L2525M22-A4 | 25 | 25 | 150 | 32 | 32 TNGN2204 UH1 SHTN4  FMA410 Lw4
CSYNR/L2525M15-A7 | 25 | 25 | 150 | 27 | 32 SNGN1507 UH1 SHSNSA  FM512 LW4 CTFNR/L2525M22-A7 | 25 | 25 | 150 | 32 | 32 | @ TNGN2207 UH1 SHTN4  FM410 LW4
CSYNR/L2525M15-X7 | 25 | 25 | 150 | 27 | 32 SNGX1507 UH5 SHSNSA  FM512 LW4 CTFNR/L3225P16-A4 | 32 | 25 | 170 | 29 | 32 TNGN1604 UH1 SHTN3A  BM408 LW4
CSYNR/L3225P12-A7 | 32 | 25 | 170 | 27 | 32 SNGN1207 UH1 SHSN4A  BM510 Lw4 CTFNR/L3225P16-A7 | 32 | 25 | 170 | 29 | 32 TNGN1607 UH1 SHTN3A  BMA408 Lw4
CSYNR/L3225P12-X7 | 32 | 25 | 170 | 27 | 32 SNGX1207 UH5 SHSN4A  BMS510 Lw4 CTFNR/L3225P22-A4 | 32 | 25 | 170 | 32 | 32 TNGN2204 UH1 SHTN4  FMA410 Lw4
CSYNR/L3225P15-A7 | 32 | 25 | 170 | 27 | 32 SNGN1507 UH1 SHSNSA  FM512 Lw4 CTFNR/L3225P22-A7 | 32 | 25 | 170 | 32 | 32 TNGN2207 UH1 SHTN4  FMA410 Lw4
CERAMIC CSYNR/L3225P15-X7 | 32 | 25 | 170 | 27 | 32 SNGX1507 UH5 SHSN5A ~ FM512 Lw4 CERAMIC
Spare parts
Spare parts Clamp & Clamp Scre Shim Shim Screw Wrench
CERMET Clamp & Clamp Screw Shim Shim Screw Wrench CERMET
PCBN UH1 SHTN3A SHTN4A BM408 FM410 LW4 PCBN
/ /
.. UH1 UH5 SHSN4A SHSN5A BMS510 FM512 LW4 .
TOOL oot
HOLDER HOLDER

SNGN SNGX TNGN

MILLING MILLING
CUTTER CUTTER

‘ Page 41 H Page 42
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A

TURNING
&
MILLING

EXTERNAL TOOLHOLDER

CTGN

Dimensions (mm) Spare Parts
Type Insert :
Clamp & Shim
hi) n...n. Clamp Screw | SMM | oy | Wrench
CTGNR/L 2525M16-A4 150 TNGN1604 SHTN3A  BM408 Lw4
CTGNR/L2525M16-A7 | 25 | 25 | 150 | 26 | 32 ®  TNGN1607 UH1 SHTN3A  BM408 LW4
CTGNR/L2525M22-A4 | 25 | 25 | 150 | 26 | 32 | @ TNGN2204 UH1 SHTN4  FM410 LW4
CTGNR/L2525M22-A7 | 25 | 25 | 150 | 26 | 32 TNGN2207 UH1 SHTN4  FM410 LW4
CTGNR/L3225P16-A4 | 32 | 25 | 170 | 26 | 32 | @ | @ | TNGN1604 UH1 SHTN3A  BM408 LW4
CTGNR/L3225P16-A7 | 32 | 25 | 170 | 26 | 32 TNGN1607 UH1 SHTN3A  BM408 LW4
CTGNR/L3225P22-A4 | 32 | 25 | 170 | 26 | 32 TNGN2204 UH1 SHTN4  FM410 Lw4
CTGNR/L3225P22-A7 | 32 | 25 | 170 | 26 | 32 TNGN2207 UH1 SHTN4  FM410 LW4
CERAMIC
Spare parts
Clamp & Clamp Screw Shim Shim Screw Wrench
CERMET
PCBN UH1 SHTN3A SHTN4A BM408 FM410 Lw4
/
PCD
TOOL
HOLDER
TNGN
MILLING
CUTTER

Page 46
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EXTERNAL TOOLHOLDER

N

CWLN

Dimensions (mm)

Type

TURNING

&
MILLING

Spare Parts

Insert :
Clamp & ] Shim
Clamp Screw Screw Wrench
CWLNR/L2525M08-X7 | 25 | 25 | 150 | 28 | 32 ® | WNGX0807 UH5 SHWN4A  TM4010 Lw4
CWLNR/L3225M08-X7 | 32 | 25 | 150 | 28 | 32 ® | WNGX0807 UH5 SHWN4A  TM4010 Lw4
Spare parts
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
() Iz
CERAMIC
UH5 SHWN4A TM4010 LW4
CERMET
PCBN
/
PCD
TOOL
HOLDER
WNGX
MILLING
- CUTTER
‘ Page 51 ‘
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CSRC " CSSC :

TURNING
&
MILLING

TURNING
&
MILLING

Spare Parts i i Spare Parts
Clamp & . Shim Clamp & . Shim
Clamp Screw Shim Screw Wrench Clamp Screw Shim Screw Wrench
CSRCR/L 2525M12-A4 25 25 150 32 2T | @ SCGN1204 UH1 SHSC4A SP3 LW4 CSSCR/L 2525M12-A4 25 25 | 150 | 35 32 @ SCGN1204 UH1 SHSC4A SP3 LW4
CSRCR/L 3225P12-A4 32 25 170 32 27 SCGN1204 UH1 SHSC4A SP3 LW4 CSSCR/L 3225P12-A4 32 25 | 170 | 35 32 SCGN1204 UH1 SHSC4A SP3 LW4

Spare parts Spare parts
‘ Shim ‘ Shim Screw ‘ Wrench ‘ Shim ‘ Shim Screw ‘ Wrench
CERAMIC V V CERAMIC
UH1 SHSC4A SP3 LW4 UH1 SHSC4A SP3 LW4
CERMET CERMET
PCBN PCBN
/ /

PCD PCD
ToOL ToOL
HOLDER HOLDER

SCGN SCGN
MILLING

CUTTER

MILLING
CUTTER
| Pagess |
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CSTP CTFP

TURNING
&
MILLING

TURNING
&
MILLING

Dimensions (mm) Spare Parts i i Spare Parts
Type Insert Insert
Clamp &
i n...ﬂl C'amp Screw S e
CSTPR/L 2020K09-A3 125 SPGN0903 SHSC3A SP3 Lw4 CTFPR/L2020K16-A3 | 20 | 20 | 125 | 20 | 25 TPGN1603 UH1 SHTC3A SP3 LW4
CSTPR/L2020K12-A3 | 20 | 20 | 125 | 30 | 17 SPGN1203 UH1 SHSC4A SP3 Lw4 CTFPR/L2525M16-A3 | 25 | 25 | 150 | 20 | 32 TPGN1603 UH1 SHTC3A SP3 LW4
CSTPR/L2020K12-A4 | 20 | 20 | 125 | 30 | 17 SPGN1204 UH1 SHSC4A SP3 LW4
CSTPR/L2525M12-A3 | 25 | 25 | 150 | 30 | 22 SPGN1203 UH1 SHSC4A SP3 LW4
CSTPR/L2525M12-A4 | 25 | 25 | 150 | 30 | 22 SPGN1204 UH1 SHSC4A SP3 LW4
Spare parts
Clamp & Clamp Screw Shim Shim Screw Wrench
Spare parts
CERAMIC Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench |: V CERAMIC
Iz
S UH1 SHTC3A SP3 LW3 LW4
CERMET CERMET
UH1 SHSC3A SHSC4A SP3 LW4
PCBN PCBN
/ /

PCD PCD
TOOL oot
HOLDER HOLDER

SPGN TPGN
MILLING MILLING
CUTTER CUTTER

(

Page 44 ‘ Page 48
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

HRCD CVJN .

TURNING
&
MILLING

TURNING
&
MILLING

L
(S
/F

+

h1 i h

2

Spare Parts Spare Parts
Clamp Screw Clamp Screw Screw

HRCD 2525M12-B6 25 25 150 15 [ ] CDH1206 HB2 SHCD22 Lw2.5 CVJNR/L 2525M16-A4 | 25 25 | 150 | 41 32 @0 VNGN1604 UH24-D SHVN3A TM412 LW4
HRCD 2525M19-B9 25 25 150 15 [ ] CDH1909 HB3 SHCD33 LW5 CVJNR/L 2525M16-X7 | 25 25 | 150 | 41 32 @ @ VNGX1607 UH24-D SHVN3A TM412 LW4
HRCD 3225R19-B9 32 25 200 38 [ ] CDH1909 HB3 SHCD33 LW5 CVJNR/L 3225P16-X7 32 25 | 170 | 4 32 | @ VNGX1607 UH24-D SHVN3A TM412 LW4
HRCD 4035S19-B9 40 35 250 45 (] CDH1909 HB 3 SHCD33 LW5

HRCD 4035S32-B19 40 35 250 45 CDH3219 HB5 SHCD53 LW6

HRCD 5050T32-B19 50 50 300 50 CDH3219 HB 5 SHCD53 LW6 Spare parts

Clamp & Clamp Screw ‘ Shim Screw Wrench

Spare parts
CERAMIC @ CERAMIC
Clamp & Clamp Screw Shim Wrench —/ ? V

V UH24-D SHVN3A T™412 Lw4
v CERMET

CERMET
HB2 HB3 HB5 SHCD22 SHCD33 SHCD53 LW2.5 LW5 LW6
PCBN PCBN
/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER

CDH VNGN VNGX
MILLING
CUTTER

-__ - -'_l CUTTER
Page 50

MILLING
|
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CVVN CSBF

TURNING
&
MILLING

TURNING
&
MILLING

Spare Parts Dimensions (mm) Spare Parts
i Type Insert .
Clamp & . Shim Clamp & . Shim
Clamp Screw Shim Screw Wrench Clamp Screw Shim Screw Wrench

CVVNN 2525M16-A4 | 25 | 25 | 150 | 45 | 125 VNGN1604 SM4 SHVN3A  TM412 Lw4 CSBF5040P3228R/L | 318 | 50 | 40 | 170 | 19 SYBF3228 SGD3/BM518 Lw3
CVVNN 2525M16-X7 | 25 | 25 | 150 | 45 | 125 VNGX1607 SM4 SHVN3A  TM412 LwW4 CSBF5040P4828R/L | 478 | 50 | 40 | 170 | 19 SYBF4828 SGD4/BM518 Lw4
CVVNN3225P16-X7 | 32 | 25 | 170 | 45 | 125 () VNGX1607 SM4 SHVN3A  TM412 Lw4 CSBF 5040P5528R/L | 554 | 50 | 40 | 170 | 19 SYBF5528 SGD4/BM518 Lw4
CSBF5040P6428R/L | 635 | 50 | 40 | 170 | 19 SYBF6428 SGD6/BM618 LW4
CSBF5040P7928R/L | 7.93 | 50 | 40 | 170 | 19 SYBF7928 SGD6/BM618 Lw4
Spare parts CSBF 5040P9528R/L | 952 | 50 | 40 | 170 | 19 SYBF9528 SGD9/BM1018 LW5

Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench

Spare parts
CERAMIC @ CERAMIC
—/ ? [V Clamp & Clamp Screw Wrench

SM4 SHVN3A T™412 LW4 f V
CERMET / CERMET

SGD3 SGD4 SGD6 SGD9 BM518 BM618 BM1018 LW3 Lw4 LW5
PCBN PCBN
/ /
PCD PCD
ToOL TOOL
HOLDER HOLDER

VNGN VNGX SYBF
MILLING p. / MILLING
CUTTER % - z "_I CUTTER
[ | Pagess |

Page 58
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CSBR CSGF

TURNING
&
MILLING

TURNING
&
MILLING

Dimensions (mm) Spare Parts Dimensions (mm)

Type Insert Type Insert _
Clamp & Clamp &
nnﬂ Clamp Screw HEnes n..ﬂl Clamp Screw

CSBR5040P3228R/L | 318 | 50 | 40 | 170 | 19 SYBR3228 SGD3/BM518 LW3 CSGF 3225P4012R/L | 40 | 32 170 SGF4012 SGL4/BM518
CSBR5040P4828R/L | 478 | 50 | 40 | 170 | 19 SYBR4828 SGD4/BM518 LW4 CSGF3225P5012R/L | 50 | 32 | 25 | 170 | 19 | @ SGF5012 SGL5/BM518 LW4
CSBR5040P5528R/L | 554 | 50 | 40 | 170 | 19 SYBR5528 SGD4/BM518 LW4 CSGF3225P6015R/L | 60 | 32 | 25 | 170 | 19 | @ | @ SGF6015 SGL5/BM518 LW4
CSBR5040P6428R/L | 635 | 50 | 40 | 170 | 19 SYBR6428 SGD6/BM618 LW4 CSGF3225P7015R/L | 7.0 | 32 | 25 | 170 | 19 | @ SGF7015 SGL7/BM618 LW5
CSBR5040P7928R/L | 793 | 50 | 40 | 170 | 19 SYBR7928 SGD6/BM618 LW4 CSGF3225P8015R/L | 80 | 32 | 25 | 170 | 19 | ® @ SGF8015 SGL8/BM618 LW5
CSBR5040P9528R/L (952 | 50 | 40 | 170 | 19 SYBR9528 SGD9/BM1018 LW5 CSGF 3225P1015R/L | 100 | 32 | 25 | 170 | 19 SGF1015 SGL8/BM618 LW5
CERAMIC Spare parts Spare parts CERAMIC
Clamp & Clamp Screw Wrench Clamp & Clamp Screw Wrench
IR o L 2 P .
CERMET / / CERMET
SGD3 SGD4 SGD6 SGD9 BM518 BM618 BM1018 Lw3 LW4 LW5 SGL4 SGL5 SGL7 SGL8 BM518 BM618 Lw3 LW4 LW5
PCBN PCBN
/ /
PCD PCD
TOOL ToOL
HOLDER HOLDER

SYBR SGF

MILLING
CUTTER

MILLING
CUTTER

Page 58 Page 59
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EXTERNAL TOOLHOLDER EXTERNAL TOOLHOLDER

A A

CSGR CSSF

TURNING
&
MILLING

TURNING
&
MILLING

Dimensions (mm) Spare Parts Dimensions (mm) Spare Parts
Type Insert Type Insert

EENnE ﬂllﬂl

CSGR 3225P4012R/L | 40| 32 | 25 | 170| 19 (] SGR4012 SGL4 / BM518 LwW3 CSSF 3225P4012R/L | 4.0 | 32 170 SSF4012 SGL4 / BM518

CSGR 3225P5012R/L | 50| 32 | 25 | 170 19 | @ SGR5012 SGL5 / BM518 Lw4 CSSF3225P5012R/L | 50| 32 | 25 | 170 19 | @ SSF5012 SGL5 / BM518 LW4

CSGR 3225P6015R/L | 6.0 | 32 | 25 | 170| 19 SGR6015 SGL5 /BM518 LW4 CSSF 3225P6015R/L | 6.0 | 32 | 25 | 170 19 | @ SSF6015 SGL5 / BM518 Lw4

CSGR 3225P7015R/L | 7.0 | 32 | 25 | 170 | 19 SGR7015 SGL7 / BM618 LW5 CSSF 3225P7015R/L | 7.0 | 32 | 25 | 170| 19 SSF7015 SGL7 / BM618 LW5

CSGR 3225P8015R/L | 8.0 | 32 | 25 | 170| 19 SGR8015 SGL8 /BM618 LW5 CSSF 3225P8015R/L | 8.0 | 32 | 25 | 170| 19 SSF8015 SGL8 /BM618 LW5

CSGR 3225P1015R/L | 10.0| 32 | 25 | 170 | 19 SGR1015 SGL8 / BM618 LW5 CSSF 3225P1015R/L | 10.0| 32 | 25 | 170| 19 SSF1015 SGL8 / BM618 LW5

CERAMIC Spare parts Spare parts CERAMIC

Clamp & Clamp Screw Wrench Clamp & Clamp Screw Wrench

SGL4 SGL5 SGL7 SGL8 BM518 BM618 LW3 Lw4 LW5 SGL4 SGL5 SGL7 SGL8 BM518 BM618 LW3 Lw4 LW5
PCBN PCBN
/ /

PCD PCD
ToOL TOOL
HOLDER HOLDER

SGR SSF
MILLING MILLING
CUTTER CUTTER
Page 59 ‘ Page 60 ‘
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A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOooL
HOLDER

MILLING
CUTTER

EXTERNAL TOOLHOLDER

CSSR

Dimensions (mm) Spare Parts
Type Insert
P Clamp & Wrench
Clamp Screw
CSSR3225P4012R/L | 40 | 32 170 SSR4012 SGL4/BM518
CSSR3225P5012R/L | 50 | 32 | 25 | 170 | 19 | @ SSR5012 SGL5/BM518 LW4
CSSR3225P6015R/L | 60 | 32 | 25 | 170 | 19 | @ SSR6015 SGL5/BM518 LW4
CSSR3225P7015R/L | 70 | 32 | 25 | 170 | 19 SSR7015 SGL7/BM618 LW5
CSSR3225P8015R/L | 80 | 32 | 25 [ 170 | 19 | @ SSR8015 SGL8/BM618 LW5
CSSR3225P1015R/L | 100 | 32 | 25 | 170 | 19 SSR1015 SGL8/BM618 LW5
Spare parts
Clamp & Clamp Screw Wrench
/ V
SGL4 SGL5 SGL7 SGL8 BM518 BM618 Lw3 LW4 LW5

Page 60

178

UNION MATERIALS

EXTERNAL TOOLHOLDER

N

CSSR..N

TURNING
12 &
MILLING

h1 h

Dimensions (mm) Spare Parts
Type Insert
Clamp &
n..- Clamp Screw HEnes
CSSR4040R4012.N5 | 40 | 40 SSR4012 GRW4012/BM518 LwW3
CSSR5040P4012.N19 | 40 | 50 | 40 | 170 | 19 SSR4012 GRW4012/BM518 LW3

Spare parts
Clamp & Clamp Screw ‘ Wrench

@ CERAMIC

GRWA4012 BM518 Lw4

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

Page 60
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EXTERNAL TOOLHOLDER SPECIAL TOOLHOLDER

A A

CWF/R CLKN ‘ "

TURNING
&
MILLING

H TURNING
H &
H MILLING

hi h

»
Insert \6-_@
Clamp & R

el o]0 kR[]

WFP094050
WRP094050

CWF/R 2525M094050R/L | 2.3 25 25 | 150 19 WFC094050 WGL2.3 R/L & WCB6 WCS6 LW5

WRC094050 ; .
Dimensions (mm) Stock
WFP125050
) I l2 R| L

Type

WRP125050
CWF/R 2525M125050R/L | 3.1 25 25 | 150 9 @@ WEC125050 WGL3.1 R/L & WCB6 WCS6 LW5

WRC125050

WFP156050

WRP156050 CLKNR/L 6060V66-A 60 60 400 70 LNJ6688 UH25 SHLJ66 | BM510 LW6

CWF/R 2525M156050R/L | 3.9 25 25 | 150 9 0 e WFC156050 WGL3.9 R/L & WCB6 WCS6 LW5

WRC156050

WFP187050

CWF/R 2525M187050R/L | 47 | 25 25 (150 | 19 | ® @ aﬁglgzggg WGLA4.7 R/L & WCB6 WCS6 LW5 Spare parts

WRC187050 Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench

Clamp &
Clamp Screw Wrench

CLKNR/L 6060V65-A 60 60 400 70 LNJ6588 UH25 SHLJ65 BM510 LW6

WFP218075

WRP218075
CWF/R2525M218075R/L | 55 | 25 | 25 | 150 | 29 | @ Wre2 18078 WGL5.5 R/L & WCB6 WCS6 LW5 E [V

WRC218075 L]
CERAMIC

WFP250075
WRP250075
CWF/R 2525M250075R/L | 6.3 25 25 | 150 2% O e WEC250075 WGL6.3 R/L & WCB6 WCS6 LW5

WRC250075

WFP281075
WRP281075
CERMET CWF/R 2525M281075R/L | 7.1 25 25 | 150 29 WFC281075 WGL7.1 R/L&WCB6 WCS6 LW5 CERMET

WRC281075

WFP312100

CWF/R2525M312100R/L | 79 | 25 | 25 | 150 | 38 \xﬁzg:g}gg WGL7.9 R/L & WCB6 WCS6 LW5

WRC312100
PCBN PCBN
/ WFP344100 /

WRP344100 PCD

PCD
CWF/R 2525M344100R/L | 87 25 25 | 150 | 38 WFC344100 WGL8.7 R/L & WCB6 WCS6 LW5

WRC344100

WFP375100

ToOL WRP375100 TooL
CWF/R2525M375100R/L | 95 | 25 | 25 | 150 | 38 WGL9.5 R/L & WCB6 WCS6 LW5

HOLDER WFC375100 HOLDER

WRC375100

CERAMIC

UH25 SHLJ65 SHLJ66 BM510 LW6

Spare parts LNJ
Clamp & Clamp Screw \ Spring \ Wrench
|

MILLING

CUTTER i
P

WGL2.3R/L~WGL9.5R/L

MILLING
CUTTER

= Lz

WCS6 LW5

Page 55
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SPECIAL TOOLHOLDER

A

CFLN

TURNING
&
MILLING

Dimensions (mm)

Stock Spare Parts

MILLING
CUTTER

‘ Page 53 H Page 54 ‘

182

Type ) I : Insert Clamp & _— S
l z Clamp Screw Screw
CFLNN 6060U44-A 14 | 60 | 60 | 350 | 80 F10537 UH25 SHF10  BMS510 LW6
CFLNN 5050T32-A 12 | 50 | 50 | 300 | 75 F13941 UH25 SHF13  BM510 LW6
CFLNN 4040R25-A 7 | 40 | 40 | 200 | 40 F250723 UH4 SHF25  BMS510 Lw4
Spare parts
Clamp & Clamp Screw ‘ Shim ‘ Shim Screw ‘ Wrench
CERAMIC L—%l /C)\‘ % V
UH4 UH25 SHF10 SHF13 SHF25 BM510 Lw8
CERMET
PCBN
/
PCD
TOOL
HOLDER

UNION MATERIALS

SPECIAL TOOLHOLDER

CSVN

A

TURNING
&
MILLING

Dimensions (mm) Spare Parts
Clamp & A Shim
Clamp Screw Screw
CSVNN 3232P38-A7-26 | 32 32 170 38 SVW38260 SHSV3826  FM510 LW4
CSVNN 3232P38-A7-32 | 32 32 170 40 SVW38320 SHSV3832  FM510 LW4
CSVNN 3232P34-A7-40 | 32 32 170 50 SVW34400 SHSV3440  FM510 LW4
Spare parts
Shim ‘ Shim Screw Wrench
’@ [V CERAMIC
\-’
UH1 SHSV3826 SHSV3832 SHSV3440 FM510 LW4
CERMET
PCBN
/
PCD
TooL
HOLDER
MILLING
. - CUTTER

‘ Page 78 ‘
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SPECIAL TOOLHOLDER SPECIAL TOOLHOLDER

A A

CGVN CINN

TURNING
&
MILLING

TURNING
&
MILLING

Dimensions (mm) Stock Spare Parts Dimensions (mm Stock Spare Parts
Type Insert : Type Insert p
Clamp & : Clamp & g Shim
hi) n Clamp Screw | SMm Hieneh .n... Clamp Screw Shim | gorew | Wrench

CGVNN 3232P38-A7-32 | 32 32 170 48 GVGN38320 SHGV3832  FM510 Lw4 CINNN 2525M09-A4-F3 150 125 INGN160435F3 UH1 SHIN33F3  TM3008 Lw4
CGVNN 3232P38-A7-33 | 32 32 170 46 GVGN38335 UH1 SHGV3833  FM510 Lw4 CINNN 2525M12-A4-F4 | 25 | 25 | 150 | 34 | 125 @ | INGN220435F4 UH1 SHIN43F4  TM4010 Lw4
CGVNN 3232P36-A7-34 | 32 32 170 49 GVGN36340 UH1 SHGV3634  FM510 Lw4 CINNN 3225P09-A4-F3 | 32 | 25 | 170 | 30 | 125 INGN160435F3 UH1 SHIN33F3  TM3008 Lw4
CGVNN 3232P38-A7-36 | 32 32 170 44 GVGN38360 UH1 SHGV3836  FM510 Lw4 CINNN 3225P12-A4-F4 | 32 | 25 | 170 | 34 | 125 INGN220435F4 UH1 SHIN43F4  TM4010 Lw4
CGVNN 3232P34-A7-36 | 32 32 170 44 GVGN34360 UHT SHGV3436  FM510 Lw4
Spare parts
Spare parts Clamp & Clamp Screw Shim SHnSE Wrench
CERAMIC Shim Screw Wrench CERAMIC
CERMET UH1 SHIN33F3 SHIN43F4 TM3008 TM4010 Lw4 CERMET
UHT SHGV3832 SHGV3833 SHGV3634 FM510 Lw4
SHGV3836 SHGV3436
PCBN PCBN
/ /

PCD PCD
TooL oot
HOLDER HOLDER

GVGN INGN INGN
MILLING MILLING
CUTTER CUTTER

Page 78 \ Page80 |  Page103 |
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A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOooL
HOLDER

MILLING
CUTTER

186

ROLL TOOLING SOLUTION

PLATE MILL ROLL

I —— » — ]
— B8 —
oy N N e/ R
- | il
. % | ? ?
gﬁgs%-lg%g%(&gngﬁﬁso) LNJ 6588 & 6688 LNJ 6588 & 6688 SDH 42 F-Series
SECTION MILL
— 7L: 77T

o]

F-Series
LNJ 6588 & 6688

?w m L A\ o 7/“7/\"\7 e <H?
L ; JEN [ AR %
% A 1%»
‘f LNJ 6588 & 6688

SDH4Z  cDH 321900(CDH53)
RNGN 190700(RNGN650)

UNION MATERIALS

ROLL TOOLING SOLUTION / SPECIAL TYPE

CARTRIDGE TYPE(INSERT : CDH 321900)

80

80

CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

187



MILLING CUTTER

Application Index
Face Milling Cutter
Ball Endmill
Chamfer Cutter
Aluminum Cutter

Special Tools




A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

APPLICATION INDEX

SFKN .. 88 SFKN .. 75 SFKN .. 45
PAGE 192 PAGE 194 PAGE 196
SFKP .. 88 SFKP .. 75 SFKP .. 45
PAGE 198 PAGE 200 PAGE 202
SFAN .. 88 SFAN .. 75 SFSX..00.. EC
PAGE 204 PAGE 206 PAGE 208

SFSX .. 70 .. EC

ars =N

SFSP .. OT

SFKN .. HX

PAGE 216

i~ Q) . Vs & . g X0
s - 2 & - et
%v \w ‘

PAGE 210 PAGE 212 PAGE 214
SFKP .. MF SFMS .. LRF SFCN .. 00 .. R

PAGE 218

PAGE 220

190

UNION MATERIALS

SFCP..00..R

-

A

PAGE 222

SFKN .. 90

PAGE 228

PAGE 232

HPA-M

PAGE 237

QCB-H

PAGE 242

CUTTING TOOLS

SFXN SFEXP
PAGE 224 PAGE 226
SECP SEXP
PAGE 229 PAGE 230
HPA-I HPA-H

» e WY

PAGE 235

PAGE 236

ARBOR

PAGE 238

PAGE 241

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

191



FACE MILLING CUTTER

A A

SFKN .. 88 SNCN .. ZZT

D1
D2
TURNING TURNING
& | &
MILLING J t MILLING
| e | oimeins(m) [g8/8 /8218 /8 818 /5|88 (5 558
- " CZEE 82888522222
- ISO ASA d| t | a|b|»vovnFFoona?%6 566565
. . r SNCN 0904 ZZT| SNCN33ZZT | 9.52 | 4.76 | 1.30 | 1.10 [ 3K ) 2K )
Axial rake angle : -7
@ SNCN 1204 ZZT| SNCN43ZZT |12.70| 4.76 | 3.25 | 1.10 ( 3K ( 3K
Radial rake angle
D40 :-12°
D50~125:-10° D
Dimensions (mm)
SFKN 040-04-88 N4 40 16 8.4 40 4
SNCN 0904 ZZT SNCN - ZN S
SFKN 050-05-88 N4 50 22 10.4 40 5 / '
SFKN 063-06-88 N4 63 22 10.4 40 6 ‘
SFKN 080-08-88 N4A 80 25.4 9.5 50 8 \ AN
SFKN 080-08-88 N4 80 27 124 50 8 LN N
SFKN 100-10-88 N4A 100 3175 127 50 10 SNCN 1204 22T d t
SNCN 1204 ZN
SFKN 100-10-88 N4 100 32 14.4 50 10
SFKN 125-12-88 N4A 125 38.1 15.9 63 12 §
SFKN 125-12-88 N4 125 40 16.4 63 12 =
CERAMIC SNCN1204ZN| SNCN43ZN | 12.70 4.76 1.10 [ ] CERAMIC
Dimensions (mm) Spare parts
CERMET D Wedge Screw Wrench CERMET
PCBN 40 - 50 SSW9 WS6 (M6) LW3 PCBN
/ 63-125 SSW10 WS6 (M6) Lw3 /
PCD PCD
TOOL TOOL
HOLDER HOLDER

Recommended Cutting Condition for Gray Cast Iron

Process AT L Cutting Speed Feed Depth Surface Quality
MILLING (HB) Ve(m/min) fz(mm/z) ap(mm) Ra(um) e
CUTTER CUTTER

Roughing 190~210 800~2,000 0.08~0.15 2.0~5.0 6.3~12.5
Roughing 220~240 500~1,500 0.08~0.15 2.0~5.0 6.3~12.5
Roughing 250~280 300~1,200 0.08~0.15 2.0~5.0 6.3~12.5
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FACE MILLING CUTTER

A

A

SFKN .. 75 o SNCN .. ENTN

D2
TURNING TURNING
& &
MILLING MILLING
/ /
H
75°
(] (
Axial rake angle : -6°
. D
Radial rake angle : -10°

Dimensions (mm)

SNGN

SFKN 050-05-75 N4 50 22 10.4 40 5 /—I-—\
SFKN 063-06-75 N4 63 22 10.4 40 6 i i
SFKN 080-08-75 N4A 80 25.4 9.5 50 8 \\
SFKN 080-08-75 N4 80 27 12.4 50 8 SNCN 1204 ENTN r —
SFKN 100-10-75 N4A 100 31.75 12.7 50 10 SNGN 12040 d t
SFKN 100-10-75 N4 100 32 14.4 50 10 ) :
SFKN 125-12-75N4 125 40 16.4 63 12 ISO ASA d t ¢ B &
SNGN 120412 SNGN 433 1270 | 4.76 1.2 [ ]
CERAMIC SNGN 120416 SNGN 434 12.70 4.76 1.6 o CERAMIC
Dimensions (mm) Spare parts
CERMET D Wedge Screw Wrench CERMET
PCBN 50 SSW10 WS6 (M6) LW3 PCBN
/ 63-125 SSW10 WS6 (M6) LW3 /
PCD PCD
TooL ToOL
HOLDER HOLDER

Recommended Cutting Condition for Gray Cast Iron

Process AT L Cutting Speed Feed Depth Surface Quality
MILLING (HB) Ve(m/min) fz(mm/z) ap(mm) Ra(um) e
CUTTER CUTTER

Roughing 190~210 800~2,000 0.10~0.20 2.0~5.0 6.3~12.5
Roughing 220~240 500~1,500 0.10~0.20 2.0~5.0 6.3~12.5
Roughing 250~280 300~1,200 0.10~0.20 2.0~5.0 6.3~12.5
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FACE MILLING CUTTER

A A

SFKN .. 45 o1 SNCN

D2 v /
TURNING : i N [ | TURNING
& 3 \_ ) “ : &
MILLING / " = " MILLING

/ H Type Dimensions (mm) |18/8/8/8|8/8/8|8/8 /¢ |8 8188
CIREEBEaNS 522222
nw v n nFFOODPNSH B B n

/\\450 IS0 ASA d |t | b

SNCN 1204 AN| SNCN43AN | 1270 | 476 2.50
SNCN1204ZN| SNCN43ZN | 1270 | 476 1.10

(BN SN400

Axial rake angle : -6°

Radial rake angle : -12°

Dimensions (mm)

[ e
Type
. NN SNGN

SFKN 050-05-45 N4 5 /
SFKN 063-06-45 N4 63 22 104 40 6 |
SFKN 080-08-45 N4A 80 254 95 50 8 N
SFKN 080-08-45 N4 80 27 124 50 8 SNCN 1204 AN r L.
SNCN 1204 ZN d t
SFKN 100-10-45 N4A 100 31.75 127 50 10 SNGN 1204 011
SFKN 100-10-45 N4 100 32 14.4 50 10
= p-d
SFKN 125-12-45 N4 125 40 16.4 63 12 ISO ASA d t r 0 )
CERAMIC SNGN 120412 | SNGN433 | 1270 | 476 | 12 ) CERAMIC
SNGN 120416 SNGN 434 12.70 4.76 16 [ ]
Dimensions (mm) Spare parts
CERMET D Wedge Screw Wrench CERMET
PCBN 50 SSW9 WS6 (M6) LW3 PCBN
/ 63-125 SSW10 WS6 (M6) LW3 /
PCD PCD
TOOL TOOL
HOLDER HOLDER

Recommended Cutting Condition for Gray Cast Iron

Process SRR IESS Cutting Speed Feed Depth Surface Quality
MILLING (HB) Ve(m/min) fz(mm/z) ap(mm) Ra(um) o
CUTTER CUTTER

Roughing 190 ~210 800 ~2,000 0.15~0.30 20~5.0 3.2~125
Roughing 220 ~240 500 ~1,500 0.15~0.30 20~5.0 32~125
Roughing 250 ~280 300 ~1,200 0.15~0.30 20~50 3.2~125
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FACE MILLING CUTTER

A

SFKP .. 88

D1

TURNING b2

&
MILLING

Axial rake angle : +7° ‘

Radial rake angle : +3° |

Dimensions (mm)

T
IEENCE NN
50 22

H
SFKP 050-05-88 N4 10.4 40 5
SFKP 063-06-88 N4 63 22 10.4 40 6
SFKP 080-08-88 N4A 80 25.4 9.5 50 8
SFKP 080-08-88 N4 80 27 12.4 50 8
SDCN 1204 0101 T20
SFKP 100-10-88 N4A 100 31.75 12.7 50 10
SFKP 100-10-88 N4 100 32 14.4 50 10
SFKP 125-12-88 N4A 125 38.1 15.9 63 12
SFKP 125-12-88 N4 125 40 16.4 63 12
CERAMIC
Dimensions (mm) Spare parts
CERMET D Wedge Screw Wrench
PCBN 50 SSW9 WS6 (M6) LW3
/ 63-125 SSW10 WS6 (M6) LW3
PCD
TOOL
HOLDER

Recommended Cutting Condition for Gray Cast Iron

Process RIS Cutting Speed Feed Depth Surface Quality
MILLING (HB) Ve(m/min) fz(mm/z) ap(mm) Ra(um)
CUTTER

Roughing 190~210 800~2,000 0.08~0.15 2.0~5.0 6.3~12.5
Roughing 220~240 500~1,500 0.08~0.15 2.0~5.0 6.3~12.5
Roughing 250~280 300~1,200 0.08~0.15 2.0~5.0 6.3~12.5
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A

SDCN .. T
A

e e |3
=
w

ISO ASA d t r

SDCN 120408 T20| SDCN432T20 | 12.70 | 4.76 0.8
SDCN 120412 T20| SDCN433T20 | 12.70 | 4.76 1.2

ST300
ST500
ST900
TC300
TM300
SD200
SZ200
SZ300
SN26

/

TURNING
207
section X-X' MILLING

SN300
(BN SN400

SN500
SN600
SN800

CUTTING TOOLS

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER
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FACE MILLING CUTTER

A

SFKP .. 75 o1

TURNING
&

MILLING

Axial rake angle : +5°

Radial rake angle : 0°

75°

Dimensions (mm)

Type _ &
NN
SFKP 050-05-75 N4 50 22 10.4 40 5
SFKP 063-06-75 N4 63 22 10.4 40 6
SFKP 080-08-75 N4A 80 25.4 9.5 50 8
SFKP 080-08-75 N4 80 27 12.4 50 8 SPCN 1204 0000 T15
SFKP 100-10-75 N4A 100 31.75 12.7 50 10 SPKN 1204SP EDTR
SFKP 100-10-75 N4 100 32 14.4 50 10
SFKP 125-12-75 N4A 125 38.1 15.9 63 12
SFKP 125-12-75 N4 125 40 16.4 63 12
CERAMIC
Dimensions (mm) Spare parts
CERMET D Wedge Screw Wrench
PCBN 50 SSW9 WS6 (M6) Lw3
/ 63-125 SSW10 WS6 (M6) w3
PCD
TOOL
HOLDER
Recommended Cutting Condition for Gray Cast Iron
Process Hardness Cutting Speed Feed Depth Surface Quality
MILLING (HB) Ve(m/min) fz(mm/z) ap(mm) Ra(um)
CUTTER
Roughing 190~210 800~2,000 0.10~0.20 2.0~5.0 3.2~12.5
Roughing 220~240 500~1,500 0.10~0.20 2.0~5.0 3.2~12.5
Roughing 250~280 300~1,200 0.10~0.20 2.0~5.0 3.2~12.5
200 UNION MATERIALS

SPCN..T

ISO ASA d t

SPCN 120412 T15| SPCN433T15 | 12.70
SPCN 120416 T15| SPCN434T15 | 12.70 | 476 | 1.6

ST900
TC300
TM300

4.76 1.2

157~

section X-X'

SZ300
SN26

SN300
(BB SN400

SN500
SN600
SN800

SPKN .. SP

Dimensions (mm)

\
\
\
O\
AN
NG
\

.

1577

section X-X'

section Y-Y'

SPKN SPKN 12.70| 4.76 | 1.10 | 1.30 [ ]
1204SPEDTR | 43SPEDTR | ~ ' | |~
CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER
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FACE MILLING CUTTER

A

SFKP .. 45 L

TURNING
&
MILLING

~

Axial rake angle : +19°

\ 450
/ \45

Radial rake angle : -6°

10}

e e e

SFKP 050-05-45 N4 50 22 10.4 40 5

SFKP 063-06-45 N4 63 22 10.4 40 6
SFKP 080-08-45 N4A 80 25.4 9.5 50 8 SEAN 1204 AFTN W25
SFKP 080-08-45 N4 80 27 12.4 50 8 SEAN 120400725
SFKP 100-10-45 N4A 100 31.75 12.7 50 10

SFKP 100-10-45 N4 100 32 14.4 50 10

SFKP 050-05-45 N3 50 22 10.4 40 5

SFKP 063-06-45 N3 63 22 10.4 40 6
SFKP 080-08-45 N3A 80 254 9.5 50 8 SEAN 1203 NWAFTN
SFKP 080-08-45 N3 80 27 12.4 50 8 SEAN 1203 AFTN
SFKP 100-10-45N3A 100 31.75 12.7 50 10

crrAMie SFKP 100-10-45 N3 100 32 14.4 50 10
CERMET

Dimensions (mm)

Spare parts
D] Wedge Screw

PCBN V

[

.. 50 SSW9 WS6 (M6) Lw3
63 - 100 SSW10 WS6 (M6) Lw3
TOOL
HOLDER
Recommended Cutting Condition for Gray Cast Iron
Process Hardness Cutting Speed Feed Depth Surface Quality
MILLING (HB) Ve(m/min) fz(mm/2) ap(mm) = (V)
CUTTER
Roughing 190~210 800~2,000 0.15~0.30 2.0~5.0 6.3~12.5
Roughing 220~240 500~1,500 0.15~0.30 2.0~5.0 6.3~12.5
Roughing 250~280 300~1,200 0.15~0.30 2.0~5.0 6.3~12.5
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SEAN

4

A
/ i
N

_/
CEEE 82888522222
ISO ASA d t a b | | »w v kFF 6 non % o6 6lKn K
SEAN
1203 AFTN SEAN 42 AFTN (12.70| 3.18 | 0.50 | 1.80 ® 0 o
SEAN .. NW g e
— o
\ —n,,;}

N
[

T o
E
(9]

A

TURNING
&
MILLING

ISO ASA d t o} r
SEAN SEAN 42 12.70| 3.18 | 240 | 0.4 [ ]
1203 NWAFTN NWAFTN ’ ' ' '
CERAMIC
2 S 12.70| 4.76 | 250 | 1.2 [ ]
1204 AFTNW25, AFTNW25 ’ ’ ’ ’
CERMET
d
SEAN .. T PCoN
N .
| PCD
i |
X /
—~ 25°7
M X' section X-X' TooL
HOLDER
8
E
ISO ASA d t a |«
SEAN MILLING
CUTTER
120412 T25 SEAN433T25 | 12.70 4.76 1.2 [ ) (]
SEAN
120416 T25 SEAN434T25 | 12.70 4.76 1.6 [ ] (]
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FACE MILLING CUTTER

A

A

SFAN .. 88 SNCN .. ZZT

D1
TURNING D2 “ ) : : I TURNING
& : i 7 &
MILLING L] t o MILLING
L
\

4 \ - Y
i T 88’
Axial rake angle : -7 M ) ‘\
Radial rake angle : -10° B I |
I

SNCN .. ZN 1
@ Insert ,_ / \
| |

Dimensions (mm)

SFAN 063-06-88 N4 63 22 10.4 40 6 N
SFAN 080-08-88 N4A 80 25.4 95 50 8 RN N
SFAN 080-08-88 N4 80 27 124 50 8 d t
SNCN 1204 zZT
SFAN 100-10-88 N4A 100 31.75 12.7 50 10 SNCN 1204 ZN
SFAN 100-10-88 N4 100 32 14.4 50 10
SFAN 125-12-88 N4A 125 38.1 15.9 63 12
SFAN 125-12-88 N4 125 40 16.4 63 12
CERAMIC CERAMIC
Dimensions (mm) Spare parts
D Wedge Screw ‘ Adjust Wedge ‘ Adjust Wedge ScreM Wrench
CERMET W CERMET
63 - 125 SW16 WS6 (M6) SAW 20 WS6 (M6) Lw3
PCBN PCBN
/ /
PCD PCD

Recommended Cutting Condition for Gray Cast Iron
TOOL

ToOL
HOLDER Process Hardness Cutting Speed Feed Depth Surface Quality HOLDER
(HB) Ve(m/min) fz(mm/z) ap(mm) Ra(um)

Roughing 190~210 800~2,000 0.08~0.15 2.0~5.0 6.3~12.5
Roughing 220~240 500~1,500 0.08~0.15 2.0~5.0 6.3~12.5
MILLING Roughing 250~280 300~1,200 0.08~0.15 2.0~5.0 6.3~12.5 MILLING
CUTTER — CUTTER
Finishing 190~210 200~900 0.05~0.10 0.1~0.5 0.8
Finishing 220~240 200~700 0.05~0.10 0.1~0.5 0.8
Finishing 250~280 200~500 0.05~0.10 0.1~0.5 0.8
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FACE MILLING CUTTER

A

A

SFAN .. 75

SNCN .. ENTN

D1

TURNING
&
MILLING

TURNING
&
MILLING

Axial rake angle : -6°

e

Radial rake angle : -10°

Dimensions (mm)

{9} Insert
:

SFAN 063-06-75 N4 63 22 10.4 40 6 S N G N
SFAN 080-08-75 N4A 80 25.4 95 50 8 / ‘ i
SFAN 080-08-75 N4 80 27 12.4 50 8 \ |
SNCN 1204 ENTN \\ ‘ /
SFAN 100-10-75 N4A 100 31.75 12.7 50 10 SNGN 1204 110 ] ! ]
SFAN 100-10-75 N4 100 32 14.4 50 10 d t
SFAN 125-12-75 N4A 125 38.1 15.9 63 12
-12- 125 40 16.4 63 12 i i
= | = =
ISO ASA d t v \@» (7]
SNGN 120412 | SNGN433 | 1270 | 476 | 1.2 () ()
CERAMIC Dimensions (mm) Spare parts SNGN 120416 SNGN 434 12.70 4.76 1.6 [ ] (] CERAMIC
D] Wedge Screw ‘ Adjust Wedge ‘ Adjust Wedge ScreM Wrench
CERMET W CERMET
63-125 SW16 WS6 (M6) SAW 20 WS6 (M6) LW3
PCBN PCBN
-,  Recommended Cutting Condition for Gray Cast Iron Lo
Hardness Cutting Speed Feed Depth Surface Quality
Process .
(HB) Ve(m/min) fz(mm/2) ap(mm) Ra(um)
TooL Roughing 190~210 800~2,000 0.08~0.15 2.0~5.0 6.3~12.5 TooL
HOLDER ) HOLDER
Roughing 220~240 500~1,500 0.08~0.15 2.0~5.0 6.3~12.5
Roughing 250~280 300~1,200 0.08~0.15 2.0~5.0 6.3~12.5
Finishing 190~210 200~900 0.08~0.15 0.1~0.5 0.8
MILLING Finishing 220~240 200~700 0.08~0.15 0.1~0.5 0.8 MILLING
CUTTER Finishing 250~280 200~500 0.08~0.15 0.1~0.5 0.8 CUTTER
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FACE MILLING CUTTER

A A

SFSX .. 00 .. EC ) SPHX

TURNING
&

TURNING
&

|
MILLING \ | : | MILLING
i [ ; _ Dimensions (mm) § § § § (8‘ § § % § § § §
- - ISO d|{t|la|b|t|al|b wEE 8B Y 555556
| vl I | ]
_ SPHX 1205NR 480T |11.67(11.33|5.50 |5.10 | 841 | 45 | 80 () ®
SPHX 1205NL 480T [11.67(11.33|5.50 |5.10 [8.41 | 45 | 80
SPHX 15T6NR 880T [14.58(14.33|6.60 | 6.10 [10.18| 45 |8.80 () ®

@- Insert
B N
22

SFSX 050-05-00-A5EC 50 40 5
SFSX 050-05-00-A5ECA 50.8 19.05 445 5
SFSX 063-07-00-A5EC 63 22 - 40 7
SFSX 063-07-00-A5ECA 63.5 19.05 445 7 Dimensions (mm) Spare parts
SFSX 080-08-00-ASEC 80 27 - 50 8 D Wrench
SFSX 080-08-00-A5ECA 76.2 25.4 445 8
SFSX 100-12-00-A5EC 100 32 - 50 12 = %\
SFSX 100-12-00-A5ECA 101.6 38.1 60.5 12 =
SPHX1205 NR
SFSX 125-15-00-A5EC 125 40 - 63 15 50 - 250 (SPHX1205 NR) C94010 T15
SFSX 125-15-00-A5ECA 127.0 38.1 60.5 15 80 - 160 (SPHX15T6 NR) C95012 T20
CERAMIC SFSX 160-18-00-A5EC 160 40 66.7 63 18 CERAMIC
SFSX 160-18-00-A5ECA 152.4 50.8 60.5 18
SFSX 200-24-00-A5EC 200 60 63 24
SFSX 200-24-00-A5ECA 203.2 63.5 60.5 24
SFSX 250-30-00-A5EC 250 60 63 30
CERMET CERMET
SFSX 250-30-00-A5ECA 254.0 63.5 60.5 30
SFSX 080-06-00-AT6EC 80 27 - 50 6
SFSX 080-06-00-AT6ECA 76.2 25.4 445 6
SFSX 100-08-00-AT6EC 100 32 - 50 8 - .
Recommended Cutting Conditions
PCBN SFSX 100-08-00-AT6ECA 101.6 31.75 44.5 8 PCBN
/ SPHX15T6 NR : /
PCD SFSX 125-10-00-AT6EC 125 40 - 63 10 Process Cutting Speed Feed Depth PCD
SFSX 125-10-00-AT6ECA 127 38.1 60.5 10 Ve(m/min) fz(mm/z) ap(mm) max
SFSX 160-14-00-AT6EC 160 40 66.7 63 14 Gray Cast Irons 500 ~1,400 0.15~0.25 ~50
To0L SFSX 160-14-00-AT6ECA 152.4 50.8 60.5 14 Ductile Cast Irons 450 ~900 0.10~0.20 ~30 TooL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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FACE MILLING CUTTER

A A

SFSX .. 70 .. EC SPHX

TURNING
&
MILLING

TURNING
&
MILLING

I Dimensions (mm)

EEREENEEEEE
| 282355 gz232¢2¢
. ISO d|di| t|D]|D OFF®® 0 P56 6 6|66
SPHX 1205ER 855T (12.09(11.33|5.50 |5.10 | 8.41 [ ) (]
SPHX 1205EL 855T {12.09(11.33| 5.50 |5.10 | 8.41 | 35 |5.50 ([
SPHX 15T6ER 865T |15.50(14.33| 6.60 | 6.10 [10.18| 35 | 6.50 [ [

@- Insert
T N
22

SFSX 050-05-70-ASEC 50 40 5
SFSX 050-05-70-A5ECA 50.8 19.05 445 5
SFSX 063-07-70-A5EC 63 22 - 40 7
SFSX 063-07-70-A5ECA 63.5 19.05 445 7 Dimensions (mm) Spare parts
SFSX 080-08-70-A5EC 80 27 - 50 8 D] Wrench
SFSX 080-08-70-A5ECA 76.2 25.4 44.5 8
SFSX 100-12-70-A5EC 100 32 - 50 12 = %\
SFSX 100-12-70-A5ECA 101.6 38.1 60.5 12 =
SPHX1205 ER
SFSX 125-15-70-A5EC 125 40 - 63 15 50 - 250 (SPHX1205 ER) 94010 T15
SFSX 125-15-70-A5ECA 127.0 38.1 60.5 15 80 - 160 (SPHX15T6 ER) €95012 T20
CERAMIC SFSX 160-18-70-A5EC 160 40 66.7 63 18 CERAMIC
SFSX 160-18-70-A5ECA 152.4 50.8 101.6 60.5 18
SFSX 200-24-70-A5EC 200 60 1016 63 24
SFSX 200-24-70-A5ECA 203.2 63.5 101.6 60.5 24
SFSX 250-30-70-A5EC 250 60 101.6 63 30
CERMET CERMET
SFSX 250-30-70-A5ECA 254.0 63.5 101.6 60.5 30
SFSX 080-07-70-AT6EC 80 27 - 50 7
SFSX 080-07-70-AT6ECA 76.2 25.4 44.5 7
SFSX 100-09-70-AT6EC 100 32 - 50 9 ; .
Recommended Cutting Conditions
PCBN SFSX 100-09-70-AT6ECA 101.6 31.75 44.5 9 PCBN
/ SPHX15T6 ER /
PCD SFSX 125-12-70-AT6EC 125 40 - 63 12 Process Cutting Speed Feed Depth PCD
SFSX 125-12-70-AT6ECA 127 38.1 60.5 12 Ve(m/min) fz(mm/z) ap(mm) max
SFSX 160-16-70-AT6EC 160 40 66.7 63 16 Gray Cast Irons 500~1,400 0.15~0.25 ~5.0
— SFSX 160-16-70-AT6ECA 152.4 50.8 - 60.5 16 Ductile Cast Irons 450~900 0.10~0.20 ~3.0 To0L
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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FACE MILLING CUTTER

A A

OEGB ‘

-
p—

SFSP .. OT

TURNING
&
MILLING

TURNING
&
MILLING

— ® b oM APLAIS®| Y ST D DD
IS0 d D 556 5B EESNE G G555 8
Axial rake angle : +3° t ¥
OEGB 070408 15.87| 4.76 | 5.18 | 0.8 o
Radial rake angle : +7° OEGB 070416 15.87| 4.76 | 518 | 1.6 )
SFSP 063-05-45-A4 OT
SFSP 080-06-45-A4 OT OEGB 0704 ]
SFSP 100-07-45-A4 OT
Dimensions (mm) Spare parts
D
CERAMIC 5 CERAMIC
63 - 100 SWS 21480072 T20
CERMET CERMET
PCBN PCBN
/ /

PCD PCD
ToOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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FACE MILLING CUTTER

A A

SFKN .. HX HNEN

TURNING =0
& ':- ( -
MILLING 4 '

TURNING
o &
MILLING

-

—

- o ¥

= o
= Z |z
wn
D:80~200 Radial rake angle : -7° D:250~315 ISO d t r x| 5
HNEN 090520 16.20 | 556 | 2.0 o0
% HNEN 090530 16.20 | 556 | 3.0 o0
D1
d HNEN 090508 ANSN 1587 | 564 | 08 o0 o0
\ Y
= A
& al@ e el el g
‘ o ‘ ‘J
D MAX
Dimensions ( mm)
Type AP max Insert
Iﬂ-ﬂ-
SFKN 080-08-30 NSHXA 887 25.4 8
SFKN 080-08-30 NSHX 80 88.7 27 58 50 8 8
SFKN 100-10-30 N5HXA 100 108.7 31.75 60 50 10 8
CERAMIC SFKN 100-10-30 N5HX 100 108.7 32 60 50 10 8 CERAMIC
SFKN 125-16-30 NSHXA 125 1337 38.1 80 63 16 8
SFKN 125-16-30 NSHX 125 | 1337 40 85 63 16 8 HNEN 090520
HNEN 090530
SFKN 160-20-30 NSHXA 160 168.7 50.8 99 63 20 8 HNEN 090508 ANSN
SFKN 160-20-30 N5SHX 160 168.7 40 85 63 20 8
CERMET SFKN 200-26-30 NSHXA 200 | 2087 | 47625 | 12857 63 2 8 CERMET
SFKN 200-26-30 N5HX 200 208.7 60 140 63 26 8
SFKN 250-30-30 NSHXA 250 2587 | 160.02 - 50 30 8
SFKN 315-40-30 NSHXA 315 3237 | 21502 - 50 40 8
PCBN PCBN
/ /
PCD PCD
Dimensions (mm) Spare parts
ToOL D Wedge ‘ Wedge Screw ‘ Wrench TooL
HOLDER HOLDER
MILLING 80 - 315 DT-SW16 WS6 LW3 VILLING
CUTTER CUTTER
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FACE MILLING CUTTER

A A

SFKP .. MF SPCN..T -4

TURNING
&
MILLING

TURNING
15°7 &
r AN section X-X' MILLING

SPCN..T

d1

SFKP 250-20-00 N4MF
SFKP 315-32-00 NAMF

SPCN120412(Ceramic)+CBN(Wiper)
SPCN120412(Ceramic)+CBN(Wiper)

r

d

SBN1000 SBN2000
D Adjust Screw ‘ Wedge Screw SPC 1206 ZZR2X SPC 44 ZZR2X 12.70| 1450| 6.35 | 7.80 | 2.0 °

Dimensions (mm) Spare parts

CERAMIC 250 - 315 DT-DWOT Lw4 CERAMIC
CERMET Recommended Cutting Condition for Gray Cast Iron CERMET
Process Hardness Cutting Speed Feed Depth
(HB) Ve(m/min) fz(mm/2) ap(mm)
Finishing 190~210 200~800 0.08~0.15 0.1~0.5
PCBN PCBN
) Finishing 220~240 200~600 0.08~0.15 0.1~0.5 /
PCD Finishing 250~280 200~400 0.08~0.15 0.1~0.5 PCD
TOOL TOOL
HOLDER HOLDER

Recommended Cutting Condition for Ductile Cast Iron

Process Tensile Cutting Speed Feed
MILLING Strength VC(m/mIn) fz(mm/z) MILLING

CUTTER Finishing 400~500 300~600 0.08~0.15 0.1~0.5 CUTTER
Finishing 500~700 200~500 0.08~0.15 0.1~0.5
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FACE MILLING CUTTER

A A

SFMS (MULTI-STEP) .. LRF SPCN..T LA

TURNING

TURNING

/
/

& { I \\‘, a &
MILLING \ r N TIPS MILLING
\..\_
g
Axial rake angle : +5° EI2IEIEBI2aRIRZ2 2 282
Xlal rake angle : 1SO ASA d t r C/)CD(/)(I)I—I—U)UJ(/J(D(/)(/)U)U)U)
Radial rake angle : +6° 11 SPCN SPCN
= 1270 | 476 | 1.2
=4 120412715 433T15 ¢
o1
-1 SPCN SPCN
. 1270 | 476 | 16
a . 120416 T15 434T15 ¢
Dimensions (mm) Insert
per set
SFMS 80-09-P4N.LRF
SFMS 100-12-P4N.LRF
SPCN 120400715
SFMS 125-15-P4N.LRF
SFMS 160-18-P4N.LRF
Dimensions (mm) Spare parts
D ‘ Wedge Screw ‘ ADJ Wedge ‘ ADJ Wedge Screw‘ Wrench
CERAMIC @ \ w @ w W CERAMIC
80 - 160 DT-SW14 WS6 DT-SW15 WS6 Lw3
CERMET CERMET
I
B 00 00 ./ ..L e ‘__‘ \| . S
PCBN o R 4\ PCBN
/ L e B /
PCD I , SR \ PCD
1= | =Ll
= T
\”1 [l f
TOOL VA = a. &Y TOOL
HOLDER NEE s X V HOLDER

wne  Recommended Cutting Condition for Gray Cast Iron

CUTTER

MILLING
CUTTER

Hardness Cutting Speed Feed Surface Quality

Process

(HB) Ve(m/min) fz(mm/z) Ra(um)
Light Rough & Finish 190~310 240~1,200 0.08~0.60 2.0~3.80 6.3~12.5
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FACE MILLING CUTTER

A A

SFCN ..00..R - RNGN

e e , TURNING
: &
MILLING

TURNING
&
MILLING

| ' W)

(S o o RNGN 120400
RNGN 120700
|'.
-- ©
SFCN 050-04-00 R4 50 10.4 50 4
SFCN 050-04-00 R4A 50.8 79 19.05 50 4
SFCN 063-04-00 R4 63 10.4 22 50 4
SFCN 063-04-00 R4A 63.5 7.9 19.05 50 4
RNGN 120400
SFCN 080-05-00 R4 80 12.4 27 50 5
SFCN 080-05-00 R4A 76.2 9.5 25.4 50 5
SFCN 100-06-00 R4 100 14.4 32 50 6
SFCN 100-06-00 R4A 101.6 12.7 31.75 50 6
SFCN 050-04-00 R7 50 104 22 50 4
SFCN 050-04-00 R7A 50.8 7.9 19.05 50 4
CERAMIC SFCN 063-04-00 R7 63 10.4 22 50 4 CERAMIC
SFCN 063-04-00 R7A 63.5 7.9 19.05 50 4
RNGN 120700
SFCN 080-05-00 R7 80 12.4 27 50 5
SFCN 080-05-00 R7A 76.2 9.5 254 50 5
SFCN 100-06-00 R7 100 14.4 32 50 6
CERMET CERMET
SFCN 100-06-00 R7A 101.6 12.7 31.75 50 6
PCB/N Dimensions (mm) Spare parts TCBN
PCD D Clamp Screw ‘ Spring Wrench PCD
TOOL oot
HOLDER
50 - 100 AMS6T AOB-6S SP5 Lw3 HOLDER
MILLING MILLING
CUTTER CUTTER
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FACE MILLING CUTTER

A

SFCP..00..R |
TURNING e,
5 —

-
MILLING é‘x EQ

Dimensions (mm)

@- Insert
:
SFCP 050-04-00 R4 50 10.4 22 50 4
SFCP 050-04-00 R4A 50.8 7.9 19.05 50 4
SFCP 063-04-00 R4 63 10.4 22 50 4
SFCP 063-04-00 R4A 63.5 7.9 19.05 50 4
RPGN 120400
SFCP 080-05-00 R4 80 12.4 27 50 5
SFCP 080-05-00 R4A 76.2 9.5 25.4 50 5
SFCP 100-06-00 R4 100 144 32 50 6
SFCP 100-06-00 R4A 101.6 12.7 BIINGE 50 6

CERAMIC

Dimensions (mm) Spare parts

D] Clamp Screw ‘ Spring

50 -100 AMS6T AOB-6S SP5 LW3

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

222 UNION MATERIALS

A

RPGN

l TURNING
&
d MILLING

ISO

RPGN120400

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

CUTTING TOOLS 223



FACE MILLING CUTTER

A A

SFXN RNGX .. DP g t
++ ;URNING

MILLING

TURNING
&
MILLING

D2

H

ISO
RNGX 1207DP  RNGX 45DP

'@- Insert
NN
SFXN 050-03-00 RX7A 50 19.05 7.9 50 3
SFXN 050-03-00 RX7 50 22 10.4 50 3
SFXN 063-04-00 RX7A 63 19.05 12.7 50 4
SFXN 063-04-00 RX7 63 22 10.4 50 4
RNGX 1207 DP
SFXN 080-05-00 RX7A 80 25.4 9.5 50 5
SFXN 080-05-00 RX7 80 27 12.4 50 5
SFXN 100-06-00 RX7A 100 31.75 12.7 50 6
SFXN 100-06-00 RX7 100 32 14.4 50 6
CERAMIC CERAMIC
Dimensions (mm) Spare parts
D]
CERMET CERMET
PCBN PCBN
/ /
PCD - . PCD
Recommended Cutting Conditions
-~~~ I Work - Piece Hardness Cutting Speed Feed Depth .
TOOL (HB) Ve(m/min) fz(mm/z) ap(mm) max TooL
HOLDER . HOLDER
Iron-base, Heat-resistant alloys 135~328 300~900 0.05~0.13 6.35
Cobalt-base, Heat-resistant alloys 150~425 270~1,200 0.05~0.13 6.35
Nickel base, Heat-resistant alloys 140~475 270~1,200 0.05~0.13 6.35
MILLING PH Stainless steels 135~450 520~700 0.08~0.10 6.35 MILLING
CUTTER CUTTER
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FACE MILLING CUTTER

A A

SFXP RPGX .. DP

D1

TURNING
&
MILLING

D2

I L TURNING

] 8
MILLING

H

ISO
RPGX 1204DP  RPGX 43 DP
'@- Insert
o D
SFXP 050-03-00 RP4A 50 19.05 79 50 3
SFXP 050-03-00 RP4 50 22 10.4 50 3
SFXP 050-04-00 RP4A 50 19.05 7.9 50 4
SFXP 050-04-00 RP4 50 22 10.4 50 4
SFXP 063-04-00 RP4A 63 19.05 7.9 63 4
RPGX 1204 DP
SFXP 063-04-00 RP4 63 22 10.4 63 4
SFXP 080-05-00 RP4A 80 25.4 9.5 50 5
SFXP 080-05-00 RP4 80 27 12.4 50 5
SFXP 100-06-00 RP4A 100 31.75 12.7 50 6
SFXP 100-06-00 RP4 100 32 14.4 50 6
CERAMIC CERAMIC
O Dimensions (mm) Spare parts —
CERMET . CERMET
D] Spring Wrench
PCBN 50 - 100 SP4 LW3 PCBN
/ /

PCD PCD
TOOL ToOL
HOLPER - Recommended Cutting Conditions HOLDER

Work - Piece Hardness Cutting Speed Feed Depth
(HB) Ve(m/min) fz(mm/z) Ap(mm) max
MILLING Iron-base, Heat-resistant alloys 135~328 300~900 0.05~0.13 6.35 MILLING
CUTTER CUTTER
Cobalt-base, Heat-resistant alloys 150~425 270~1,200 0.05~0.13 6.35
Nickel base, Heat-resistant alloys 140~475 270~1,200 0.05~0.13 6.35
PH Stainless steels 135~450 520~700 0.08~0.10 6.35
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FACE MILLING CUTTER

A

SFKN .. 90

TURNING
&
MILLING

Axial rake angle Ya=-6°

Radial rake angle Yr = -10°
Mounting According to DIN 8030

SFKN 050-05-90 T4
SFKN 063-06-90 T4
SFKN 080-08-90 T4
SFKN 100-10-90 T4
SFKN 125-12-90 T4

TNCN 1604
TNGN 1604

Dimensions (mm) Spare parts
D] Wedge Screw
CERAMIC
50~125 SSW10 \ WS6 LW3
CERMET

Recommended Cutting Condition for Gray Cast Iron

PCBN Cutting Speed Vc [m/m|n Feed Fz[mm/Z] Depth Ap [mm] mx Surface Quality Ra(um)

oo GrayCastlron | 600~1000 0.16~0.3 0.5~1.0 6.3~12.5

TOOL
HOLDER

MILLING
CUTTER

228 UNION MATERIALS

FACE MILLING CUTTER

SECP -

Type

SECP 016-02-2575 RP2
SECP 020-02-3085 RP3
SECP 020-03-3085 RP2
SECP 025-03-4095 RP3
SECP 032-03-50110 RP4
SECP 040-04-50110 RP4
SECP 016-02-2575 RP2A
SECP 020-03-3085 RP3A
SECP 020-03-3085 RP2A
SECP-025-03-4095 RP3A
SECP 032-03-50110 RP4A
SECP 040-04-50110 RP4A

Dimensions (mm)

IENECN .
16 16 25 75

20 20 30 85
20 20 30 85
25 25 40 95
32 32 50 110
40 32 50 110
16 15.88 25 75
20 19.05 30 85
20 19.05 30 85
25 25.40 40 95
32 31.75 50 110
40 38.10 50 110

Insert

10}

RPGN0602
RPGNO0903
RPGN0602
RPGNO0903
RPGN1204
RPGN1204
RPGN0602
RPGNO0903
RPGN0602
RPGNO0903
RPGN1204
RPGN1204

AW W W NN DR W W W NN

Dimensions (mm)
D

Spare parts

Clamp Screw ‘

Spring Wrench

16~40

AMS-3 AOB3S
AMS-4 AOB4S
AMS-5T AOB5S

SP3 Lw2
SP4 LW2.5
SP5 LW3

Work - Piece

Nickel Based Resistant Alloys

Hardness
(HB) Ve(m/min)
Iron Based Heat Resistant Alloys 135~328 800~1,400
150~425 1,400~2,000
140~475 1,400~2,000

Cobalt Based Resistant Alloys

CUTTING TOOLS

Feed Depth
fz(mm/z) Ap(mm) max

0.05~0.15 6.35
0.05~0.15 6.35
0.05~0.15 6.35

N

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL

HOLDER

MILLING
CUTTER

229



BALL ENDMILL

A A

SEXP RPGX .. DP d

G TURNING
W ) &
MILLING

TURNING
&
MILLING

—~a— T e
Al

ISO
L RPGX1204DP RPGX43DP
L1
@- Insert
EXEEE
SEXP 032-02-80140 X4 32 32 80 140 2
SEXP 032-03-40100 X4A 32 31.75 40 100 3
SEXP 032-03-40100 X4 32 32 40 100 3
SEXP 032-03-80140 X4A 32 31.75 80 140 3
SEXP 032-03-80140 X4 32 32 80 140 3 RPGX 1204 DP
SEXP 038-03-50100 X4A 38 38.1 50 100 3
SEXP 038-03-50100 X4 38 32 50 100 3
SEXP 038-03-90140 X4A 38 38.1 90 140 3
SEXP 038-03-90140 X4 38 32 90 140 3
CERAMIC CERAMIC
Dimensions (mm) Spare parts
CERMET D] Spring Wrench CERMET
[ 32-38 SCL 5M SP4 LW3 oo
/ /

PCD PCD
TOOL TOOL
HOLPER - Recommended Cutting Conditions HOLDER

Work - Piece Hardness Cutting Speed Feed
(HB) Ve(m/min) fz(mm/2)
MILLING Iron-base, Heat-resistant alloys 135~328 300~900 0.05~0.13 6.35 MILLING
CUTTER CUTTER
Cobalt-base, Heat-resistant alloys 150~425 270~1,200 0.05~0.13 6.35
Nickel base, Heat-resistant alloys 140~475 270~1,200 0.05~0.13 6.35
PH Stainless steels 135~450 520~700 0.08~0.10 6.35
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CHAMFER CUTTER

A

CSC

TURNING
&
MILLING

50

—
80
T g

Type
ARDCICE seer | v
CSC 0503 TR-30 30° 155 | 205 40 36.0 | 32.0 1
CSC 0503 1R-30-A 30° 185 20.5 40 36.0 25.4 1
CSC 0503 1R-30-A-2F 30° 15.5 26.0 47 43.0 25.4 2
CSC 0503 TR-41-A 41° 205 | 205 56 460 | 254 2
XCET 310404ER SDTO050 T-20

CSC 0503 1R-45 45° 22.0 20.5 56 46.0 32.0 2
CSC 0503 1R-45-A 45° 220 | 205 56 460 | 25.4 2
CSC 0503 1R-60 60° 265 | 15.0 72 55.0 | 32.0 2
CSC 0503 1R-60-A 60° 26.5 15.0 72 55.0 25.4 2

Recommended Cutting Conditions

Carbon Steel (S55C) Alloy Steel (SCM440) 300HB >
CERAMIC Work piece Stainless Steel 250HB > oy N
High Alloy Steel (SKD61) 300HB =
Cast Iron (FC250)
Feed (mm/tooth) 0.1~0.25 0.1~0.2
3000(1000 ~7000)
CERMET
o XCET o
/ 4 T
PCD 4{}7 7
TOOL
HOLDER
MILLING SCW200
CUTTER
XCET 310404 ER [
XCET 310408 ER
*SCW200 is a coated carbide grade for P20 range machining.
232 UNION MATERIALS

A

TECHNICAL DATA

TURNING
&

30° Chamfer MILLING

Hole Dia Dimensions (mm)
CSC 05031R-30
!
8 34 3.9 4.4 49 5.4 ;
85 38 43 48 5.3 5.8
10 5.1 5.6 6.1 6.6 7.1 76 8.1 8.6
10.2 53 58 6.3 6.8 7.3 7.8 8.3 8.8
12 6.9 7.4 7.9 8.4 8.9 9.4 9.9 10.4
16 103 10.8 11.3 11.8 123 12.8 13.3 138
17.5 116 12.1 126 13.1 13.6 14.1 14.6 15.1
20 137 14.2 14.7 15.2 15.7 16.2 16.7 17.2
21 146 15.1 15.6 16.1 16.6 17.1 17.6 18.1
24 172 17.7 18.2 18.7 19.2 19.7 20.2 20.7
30 22.4 22.9 23.4 23.9 24.4 24.9 25.4
33 24.9 25.4
CERAMIC
45° Chamfer
Hole Dia Dimensions (mm)
CSC 05031R-45 e
CERMET
8 2.2 2.7 3.2 3.7 47
85 2.4 2.9 3.4 3.9 4.9 oan
10 3.2 37 42 47 5.7 6.7 7.7 /
10.2 33 38 43 48 5.8 6.8 7.8 PeD
12 4.2 47 5.2 5.7 6.7 7.7 8.7
14 5.2 57 6.2 6.7 7.7 8.7 9.7
16 6.2 6.7 7.2 7.7 8.7 9.7 10.7 TOOL
175 6.9 7.4 7.9 8.4 9.4 10.4 1.4 HOLDER
20 8.2 8.7 9.2 9.7 10.7 1.7 12.7
21 8.7 9.2 9.7 102 1.2 12.2 13.2
24 10.2 10.7 11.2 1.7 12.7 13.7 14.7
30 13.2 137 14.2 147 15.7 16.7 177 MILLING
CUTTER
33 147 15.2 15.7 16.2 17.2 18.2 19.2
36 16.2 16.7 17.2 177 18.7 19.7
42 19.2 19.7 20.2
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CHAMFER CUTTER ALUMINUM CUTTER

A A

TECHNICAL DATA HPA - |

TURNING
&

MILLING 60° Chamfer

A L e . TURNING
= M RRR | &
N : MILLING

Hole Dia Dimensions (mm)
CSC 05031R-60
8 1.4 1.9 2.4 2.9 :
85 16 2.1 2.6 3.1
10 2.0 25 3.0 35 4.0 45 5.0
10.2 2.1 2.6 31 3.6 4.1 4.6 5.1
12 26 31 3.6 4.1 4.6 5.1 5.6 D e
16 3.7 4.2 47 5.2 5.7 6.2 6.7 Type
17.5 4.2 4.7 5.2 5.7 6.2 6.7 7.2 @D mn H
20 4.9 5.4 59 6.4 6.9 .4 7.9 HPA 025R-109 63 22 10 6 50 6 0.5 FMA 22
2 52 57 62 6.7 2 (a4 8.2 HPA 03R-109 80 | 254 | 95 6 50 8 0.7 FMA 25.4
2 61 66 2 e 81 86 o1 HPA 04R-109 100 | 31.75 | 12.7 8 63 10 1.4 FMA 31.75
7. . . . ! 10. 10.
30 8 83 88 93 98 03 08 HPA 05R-109 125 | 381 | 159 | 10 63 12 1.8 HPA-109 FMA 38.1
33 8.7 9.2 9.7 10.2 10.7 11.2 1.7
HPA 06R-109 160 | 50.8 | 19.05 | 11 63 14 2.4 FMA 50.8
36 95 10.0 10.5 11.0 115 12.0 125
HPA 08R-109 200 |47.625| 254 | 14 63 16 35 FMA 47.625
38 101 10.6 1.1 11.6 121 12.6 13.1
2 12 17 122 127 132 137 142 HPA 10R-109 250 |47.625| 254 | 14 63 18 438 FMA 47.625
46 12.4 12.9 13.4 13.9 14.4
48 13.0 135 14.0 145
52 141
CERAMIC CERAMIC
COMPONENT
CERMET CERMET
5
PCBN PCBN
/ ) /

PCD . PCD
TOOL \ 4 ) = TOOL
HOLDER e e HOLDER

Spare parts
@ Insert @ Wedge (3 Wedge Screw j ‘ ® Adjust Wedge Screw
MILLING MILLING
CUTTER - CUTTER

HPA-109 DT-STO1 WS6-16 DT-ST02 WS5-11
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ALUMINUM CUTTER

A

HPA - H

TURNING -
& =
MILLING ‘

-

O —

IR

Type

HPA 02R-H10 50 16 8 6.2 50 4 04 FMA 16
HPA 025R-H10 63 22 10 6 50 4 05 FMA 22
HPA03R-H10 80 | 254 | 95 6 50 6 0.7 ROUGH FMA 25.4
HPA 04R-H10 100 | 3175 | 127 8 50 7 29 HPA 10CA-R FMA31.75
HPA 05R-H10 125 | 381 | 159 10 63 10 1.4 WIPER FMA 38.1
HPA 06R-H10 160 | 508 | 1905 | 11 63 12 25 HPAT0CA-W FMA50.8
HPA 08R-H10 200 | 47625 | 254 14 63 14 35 FMA 47.625
HPA 10R-H10 250 | 47625 | 254 14 63 18 49 FMA 47.625
COMPONENT
CERAMIC
CERMET
PCBN
/
PCD Spare parts
@ Cartridge @ Cartridge @ Double Screw (3 Clamp Screw @ Side Clamp Screw
TOOL | |

HOLDER

HPA 10CA-R HPA 10CA-W H108 M6x15 M6x16
® Adjust Screw ® Chip Cover ‘ @ Chip Cover Screw ‘ Balancing Screw
MILLING
CUTTER
AJM 5F HC-R/L M4x10 M6x10
236 UNION MATERIALS

ALUMINUM CUTTER

A

HPA - M

TURNING
&
MILLING

Dimensions (mm)
Type
I

HPA 03R-M10 80 254 95 6 50 10 08 FMA 25.4

HPA 04R-M10 100 | 3175 | 127 8 50 12 1.2 ROUGH FMA 31.75

HPA 05R-M10 125 38.1 15.9 10 63 14 2.2 HPA 08CA-R FMA 38.1

HPA 06R-M10 160 | 508 | 19.05 11 63 18 238 WIPER FMA 50.8

HPA 08R-M10 200 | 47625 | 254 | 14 63 2 45 HPA 08CA-W FMA 47.625

HPA 10R-M10 250 | 47625 | 254 14 63 30 7 FMA 47.625

COMPONENT
CERAMIC
CERMET
PCBN
/
Spare parts PCD

@ Cartridge @ Cartridge @ Double Screw 3 Clamp Screw @ Adjust Screw

TOOL
HOLDER

HPA 08CA-R HPA 08CA-W H107 M5x12 AJM 5F

MILLING
CUTTER
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A

ALUMINUM CUTTER

ARBOR

TURNING
&
MILLING

Type

HSK 63A-FMA22-50
HSK 63A-FMA25.4-60
HSK 63A-FMA25.4-90
HSK 63A-FMA25.4-120

HSK 63A-FMA31.75-60
HSK 63A-FMA31.75-90
HSK 63A-FMA31.75-120
HSK 63A-FMA38.1-60
HSK 63A-FMA38.1-90
HSK 63A-FMA38.1-120

Model A

D

22
25.4
254
25.4

31.75

31.75

31.75
38.1
38.1
38.1

60
90
120
60
90
120
60
90
120

COOLANT TUBE

HSK 63A

Dimensions (mm)

22
22
22
30
30
30
34
34
34

50
50
50
60
60
60
80
80
80

50
50
50
53
53
53
53
53
53

e lelw
50 19 50 50 9.5

9.5
9.5
9.5
12.7
12.7
12.7
15.9
159
15.9

o VU VU N N N o o o O

M10
M12
M12
M12
M16
M16
M16
M20
M20
M20

T W W W® W™ W > > > >

COOLANT TUBE

HPA 025R
HPA O3R
HPA 03R
HPA O3R
HPA 04R
HPA 04R
HPA 04R
HPA 05R
HPA 05R
HPA 05R

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

238
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ALUMINUM CUTTER

ARBOR

Type

HSK 100A-FMA25.4-75
HSK 100A-FMA25.4-105
HSK 100A-FMA25.4-135
HSK 100A-FMA31.75-75
HSK 100A-FMA31.75-105
HSK 100A-FMA31.75-135

HSK 100A-FMA38.1-75
HSK 100A-FMA38.1-105
HSK 100A-FMA38.1-135

HSK 100A-FMA50.8-75
HSK 100A-FMA50.8-105
HSK 100A-FMA50.8-135
HSK 100A-FMA47.625-75

D

25.4
25.4
25.4
31.75
31.75
31.75
38.1
38.1
38.1
50.8
50.8
50.8
47.625

105
135
75
105
135
75
105
135
75
105
135
75

HSK 100A

Dimensions (mm)

e lelw
75 22 50 70 9.5

22
22
30
30
30
34
34
34
36
36
36
38

50
50
60
60
60
80
80
80
99
99
99
128.57

70
70
70
70
70
80
80
80
83
83
83
83

9.5
9.5
12.7
12.7
12.7
159
15.9
15.9
19.05
19.05
19.05
25.4

O VW ~N N N o a o

10

10

10
12.5

M12
M12
M12
M16
M16
M16
M20
M20
M20
M24
M24
M24
M16

O T @™ @ >» » >» > > > > > >

HPA 03R
HPA 03R
HPA 03R
HPA 04R
HPA 04R
HPA 04R
HPA 05R
HPA 05R
HPA 05R
HPA 06R
HPA 06R
HPA 06R
HPA 08R

CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

239



ALUMINUM CUTTER ALUMINUM CUTTER

A A

MOUNT'G BOLT QcCB - |

TURNING
&
o1 )
f , . r ' MILLING

TURNING
&
MILLING

Model A Model B

Dimensions (mm)

Type

ICM-M10 28 | 165 | 4 1 8 M10 A HPA 025R-109 A 22 QCB D200-109
HCM-M10 25 18 43 10 8 M10 B HPA 025R-H10 QCB D250-109 HPA-109
ICM-M12 44 2 42 | 154 10 M12 A HPA 03R-109 A5 QCB D315-109
HCM-M12 40 34 | 475 | 255 12 M12 B HPA 03R-H10 '
ICM-M16 60 43 49 23 14 M16 A HPA 04R-109
FMA31.75

HCM-M16 49 43 48 22 14 M16 B HPA 04R-H10
ICM-M20 79 | 536 | 588 | 278 14 M20 A HPA 05R-109 .
HCM-M20 60 54 63 32 14 M20 B HPA 05R-H10 ' Spare parts
ICM-M24 1o 65 60 22 i M24 A HPA O6R-109 FMA50.8 @ Insert (3 Wedge Screw ‘ @ Adjust Wedge ‘ ® Adjust Wedge Screw
HCM-M24 71 65 60 22 17 M24 B HPA 06R-H10

CERAMIC - ‘ CERAMIC

HPA-109 DT-STO1 WS6-16 DT-ST02 WS5-11
CERMET CERMET
PCBN PCBN
/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
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A

TURNING
&
MILLING

ALUMINUM CUTTER

QcB - H

QCB D200-H10
QCB D250-H10
QCB D315-H10

HPA10CA-R
HPA 10CA-W

Spare parts
@ Cartridge @ Cartridge @ Double Screw ‘ (3 Clamp Screw ‘ @ Side Clamp Screw
= W I -
HPA 10CA-R HPA 10CA-W H108 M6x15 M6x16
® Adjust Screw | ® ChipCover | (@ ChipCoverScrew | (® Balancing Screw |
CERMET !
AJM 5F HC-R/L Max10 M6x10
PCBN
/
PCD
TOOL
HOLDER
MILLING
CUTTER
242
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ALUMINUM CUTTER

A

ARBOR

TURNING
&
MILLING

o8

QCBA-D200
QCBA-D250
QCBA-D315

Center Bolt

TMBA-M20

CUTTING TOOLS

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

243



SPECIAL TOOLS

A A

MILLING MILLING

T B CYLINDER BLOCK g NG

* FACE OIL PAN CUTTER

* BLOCK HEADS CUTTER

* MANUFACTURING INDEX
HOLE PROCESSING TOOL

CERAMIC CERAMIC

* BEARING CAP CUTTER

CERMET CERMET

PCBN PCBN

PCD PCD

TOOL
HOLDER

TOOL
HOLDER

MILLING MILLING
CUTTER * LOCK NOTCH CUTTER * FACE NOZZLE PISTON CUTTER
COOLING ENDMILL
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SPECIAL TOOLS

A A

MILLING MILLING

* FRONT FACE MILLING CUTTER

T B CYLINDER BLOCK g NG

* CYLINDER BORE HONING
HOLDER

* CYLINDER BORE SEMI & FINISH
BORING TOOL

CERAMIC CERAMIC

CERMET CERMET

* CYLINDER BORE ROUGH
BORING TOOL

PCBN PCBN

PCD PCD

TOOL
HOLDER

TOOL
HOLDER

* TOP FACE MILLING CUTTER

MILLING
CUTTER

MILLING
CUTTER
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A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

SPECIAL TOOLS

CYLINDER BLOCK

oy

| |

\._
Ws W |

* REAR FACE MILLING CUTTER

* FACE MOUNTING BOSSES
MILLING CUTTER

[ @R

* OIL MAIN * FACE HOLE
CHANNEL TRANSMISSION
DRILL DRILL

* SLOT SPEED SENSOR
ENDMILL

* CUT OUT STARTER
BORING TOOL

* STOP FACE SEALING CRANK
SHAFT BORING TOOL

* CRANK HONING HOLDER

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

248
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SPECIAL TOOLS

A A

T B CYLINDER HEAD g NG

MILLING MILLING

* SPARK PLUG HOLE
REAMER

* VALVE GUIDE SEAT LIFTER
VALVE BORING TOOL

* TOP FACE MILLING CUTTER

* EXHAUST FACE MILLING CUTTER

CERAMIC CERAMIC

CERMET CERMET

PCBN PCBN

PCD PCD

TOOL
HOLDER

TOOL
HOLDER

MILLING - MILLING
CUTTER * SEAT LIFTER-VALVE IN & EX * SEAT LIFTER-VALVE IN & EX CUTTER

BORING TOOL BORING TOOL
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SPECIAL TOOLS

A A

T B CYLINDER HEAD g NG

MILLING B a = - MILLING
* VALVE SEAT GUIDE ? g ; s
BORING TOOL \

* CAMSHAFT BEARING FINISH BORING TOOL

* CAMSHAFT BEARING CHAMFER

CERAMIC CERAMIC
CERMET CERMET
PCBN PCBN

/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER
MILLING MILLING

CUTTER CUTTER
* VALVE SEAT GUIDE FINISH BORING TOOL -
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A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

SPECIAL TOOLS

T/MISSION CASE

* GEAR SHIFT SHAFT LOCK HOLE
BORING TOOL

* DIFT HOUSING & OIL SEAL HOLE BORING TOOL

* CLUTCH RELEASE LEVE

HOLE REAMER

* CPS COVER ATTATCHED FACE
MILLING CUTTER

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

254
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CUTTING TOOLS
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SPECIAL TOOLS

A

TS B T/MISSION CASE

MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

* COUNTER SHAFT BRG. HOLE BORING TOOL

* ENGINE MOUNTING HOLE BORING TOOL

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

256
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SPECIAL TOOLS

A A

Y B BRAKE HOUSING BRAKE CARRIER g e

MILLING MILLING

* DISC PATH MILLING CUTTER

* HOLE PROCESSING TOOL * CARRIER CUTTER

* MAIN BORE PROCESSING TOOL

CERAMIC CERAMIC

* BROACH HOLDER

CERMET CERMET

PCBN PCBN

PCD PCD

TOOL
HOLDER

TOOL
HOLDER

MILLING
CUTTER

MILLING
CUTTER

* LUG CUTTER
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A

TURNING
&
MILLING

SPECIAL TOOLS

K NUCKILE

A

TURNING
&
MILLING

CERAMIC CERAMIC
CERMET CERMET
PCBN PCBN

/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER
MILLING MILLING
CUTTER CUTTER
260 UNION MATERIALS CUTTING TOOLS 261



SPECIAL TOOLS

A A

TURNING
&
MILLING

T B CONNECTING ROD

MILLING

CERAMIC CERAMIC
CERMET CERMET
PCBN PCBN

/ /

PCD PCD
TOOL TOOL
HOLDER HOLDER
MILLING MILLING

CUTTER CUTTER
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ENDMILL CUTTER

A A

SPG200

AREO1 AREO2

* PVD Coating

* P20, M2
0. M20 TURNING

&
MILLING

TURNING
&
MILLING

Dimensions (mm) Grade
Insert shape Type
w | s | d SPG200
APMT1135PDR 11.25 6.2 35 2.8 0.8 )

@ Stock

%o
ad

APMT160408PDER 17.25 9.25 4.76 4.4 0.8 o

AREO1-016-120-AP11-2F 16 16 25 120 2
AREO1-016-180-AP11-2F 16 16 30 180 2
ARE01-020-120-AP11-2F 20 20 30 120 2
AREO01-020-180-AP11-2F 20 20 30 180 2
ARE01-025-150-AP11-3F 25 25 35 150 3
AREO1

AREO01-025-200-AP11-3F 25 25 35 200 3

CERAMIC ARE01-025-150-AP16-2F 25 25 35 150 2 Dimensions (mm) Grade CERAMIC

Insert shape Type

AREQ1-025-200-AP16-2F 25 25 35 200 2 L W S d r SPD4000
ARE01-032-160-AP16-3F 32 32 40 160 3
ARE01-032-200-AP16-3F 32 32 40 200 3 APMT1135PDR 11.25 6.2 35 2.8 0.8 [ )

CERMET AREDS ARE02-050-A22-AP16-5F 50 22 - 40 5 CERMET
ARE02:063-A22-AP16-6F o 22 . 2 & APMT160408PDER 17.25 9.25 476 4.4 0.8 ()

PCBN PCBN
/ /
rer Diameter _ rep
& ¢ | A
TooL ToOL
HOLDER ?16~@325 AP11 DTKA 02555 T-7 - OLDER
@25~ 363 AP16 DTKA 04100 - T-15
MILLING MILLING
CUTTER CUTTER

264 UNION MATERIALS CUTTING TOOLS 265



CERMET

PCBN

TOOL

HIGH FEED CUTTER

A

HFCO1

TURNING
&

S type insert, straight shank
MILLING

od

HFCO01-33-200-SD12-2F
HFC01-33-250-SD12-2F

HFCO1

CERAMIC

HFCO1

S type insert, Arbor mounting

PCD

HOLDER

MILLING
CUTTER

HFCO01-50-A22-SD12-3F
HFCO01-63-A22-SD12-4F

HFCO1

266 UNION MATERIALS

A

SPG210

* PVD Coating TURNING
* P20, M20 &

MILLING

Dimensions (mm) Grade
Insert shape
Re | s SPG210
SDMTO09T312-DM 15° 1.2 3.97 9.525 [ J
SDMT120412-DM 15° 2.0 4.76 12.7 o

@ Stock

Insert Screw | Clamp Screw Wrench

v @

HFCO01 LI -SD12 [ DTKA 04100 DS 5003-1 DYR 08 T-15 T-20

Tool Type

CERAMIC

CERMET

PCBN

PCD

TOOL

HOLDER

MILLING
CUTTER

CUTTING TOOLS 267



FINISH BALL CUTTER FACE MILL CUTTER

A A

FBC OMRO7

TURNING P D1 . TURNING
& 8 @ 9 g r 2o —| &
MILLING I = L MILLING

Dimensions (mm

Type ' .
e W |
@d
12 12 50

FBC 012-130 6 130
FBC012-150 6 12 12 60 150
FBC016-150 8 16 16 60 150
FBC 016-180 8 16 16 80 180 R—
rec020-120 o » 2 s
FBC FBC 020-220 10 2 20 %0 220
FBC 025-200 125 25 25 90 200 OMRO7-080-B27-ON0S-06
EEOR0 125 25 25 1o 250 OMRO7 OMR07-100-B32-ON08-07 7
FBC 030-200 15 30 30 90 200 OMRO7-125-B40-ON0S-08 o
FBC 030-250 15 30 30 110 250
FBC 030-300 15 30 30 125 300

. a ot
@D
CERAMIC 212 DBF 1210 T-15 e w CERAMIC
216 DBF 1611 T-15
220 DBF 20165 T-20 ?63~0315 ONHU 08 CICICIC1-PF/PM DTKA512-60 T-20 ‘
@25 DBF 2520 T-25
@30 DBF 3025 L-5
CERMET CERMET
SPG250
. 90~ SCK150
PCBN * PVD Coating 21.C X 7, PCEN
/ - P20, M20, K20 4 - /
PCD ' ' s’ - ad * CVD Coating PCD
r < K15
El
TOOL . , TooL
Dimensions (mm) Grade
HOLDER Insert Shape : : HOLDER
ol.C | SPG250 arten Dimensions (mm)
DFBI1203-M/F 6 12 3 4 212 ) nsertshape ?1.C ‘ ‘
DFBI1604-M/F 3 16 4 5 216 ()
VILLING DEBI2005-M/F 0 2 . s 020 ° ONHUO8T508-PF 8.37 20.2 5.77 5.3 0.83 MILLING
CUTTER CUTTER
DFBI2506-M/F 12,5 25 6 6 025 ()
ONHU08T508-PM 8.37 20.2 5.79 5.3 0.83 )
DFBI3007-M/F 15 30 7 8.25 230 )
@ Stock @ Stock
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INDEXIBLE DRILL INDEXIBLE DRILL

A A

JTR 2xD . JTR 3xD
TURNING — — 9

& b - —
MILLING

TURNING
&
MILLING

Type D L L Ds Ls B Insert Screw Wrench Insert Wrench

JTR-12520D 125 28 105 20 50 PT-1/8 JTR-12530D 125 a 118 20 50 PT-1/8
JTR-13020D 130 29 106 20 50 PT-1/8 JTR-13030D 130 42 119 20 50 PT-1/8
JTR-13520D 135 30 107 20 50 PT-1/8 JTR-13530D 135 a4 121 20 50 PT-1/8
JTR-14020D 14.0 31 108 20 50 pr-178 | SC1060204-PM TSB-20045 JTR-14030D 14.0 45 122 20 50 pr-178 | SFC1000204-PM TSB-20045
JTR-14520D 145 32 109 20 50 PT-1/8 JTR-14530D 145 47 124 20 50 PT-1/8
JTR-15020D 15.0 33 110 20 50 PT-1/8 JTR-15030D 150 48 125 20 50 PT-1/8
JTR-15520D 155 34 120 25 56 PT-1/8 JTR-15530D 155 50 136 25 56 PT-1/8
JTR-16020D 16.0 35 121 25 56 PT-1/8 JTR-16030D 16.0 51 137 25 56 PT-1/8
JTR-16520D 16.5 36 122 25 56 PT-1/8 JTR-16530D 165 53 139 25 56 PT-1/8
JTR-17020D 17.0 37 123 25 56 PT-1/8 TXL-6 JTR-17030D 17.0 54 140 25 56 PT-1/8 TXL-6
JTR-17520D 175 38 124 25 56 PT-1/8 JTR-17530D 175 56 142 25 56 PT-1/8
JTR-18020D 180 39 125 25 56 PT-1/8 JTR-18030D 180 57 143 25 56 PT-1/8
JTR-18520D 185 40 126 25 56 PT-1/8 | SPGT060204-PM TSB-22052 JTR-18530D 185 59 145 25 56 PT-1/8 | SPGT060204-PM TSB-22052
JTR-19020D 19.0 M 127 25 56 PT-1/8 JTR-19030D 19.0 60 146 25 56 PT-1/8
JTR-19520D 195 42 128 25 56 PT-1/8 JTR-19530D 195 62 148 25 56 PT-1/8
JTR-20020D 20.0 43 129 25 56 PT-1/8 JTR-20030D 200 63 149 25 56 PT-1/8
JTR-20520D 205 44 130 25 56 PT-1/8 JTR-20530D 205 65 151 25 56 PT-1/8
JTR-21020D 21.0 45 131 25 56 PT-1/8 JTR-21030D 210 66 152 25 56 PT-1/8
JTR-21520D 215 46 132 25 56 PT-1/8 JTR-21530D 215 68 154 25 56 PT-1/8
JTR-22020D 220 47 133 32 60 PT-1/4 JTR-22030D 220 69 155 32 60 PT-1/4
JTR-22520D 225 48 143 32 60 PT-1/4 JTR-22530D 225 7 166 32 60 PT-1/4
JTR-23020D 23.0 49 144 32 60 PT-1/4 JTR-23030D 230 72 167 32 60 PT-1/4
JTR-23520D 235 50 145 32 60 PT-1/4 JTR-23530D 235 74 169 32 60 PT-1/4
JTR-24020D 24.0 51 146 32 60 PT-1/4 JTR-24030D 24.0 75 170 32 60 PT-1/4
JTR-24520D 245 52 147 32 60 PT-1/4 JTR-24530D 245 77 172 32 60 PT-1/4
JTR-25020D 250 53 148 32 60 pr-174 | SPCTOTT308-PM TSB-25065 ™8 JTR-25030D 250 78 173 32 60 pr-174 | SPCTOTTI08-PM TSB-25065 .8
JTR-25520D 255 54 149 32 60 PT-1/4 JTR-25530D 255 80 175 32 60 PT-1/4
R JTR-26020D 26.0 55 150 32 60 PT-1/4 JTR-26030D 260 81 176 32 60 PT-1/4 R
JTR-26520D 265 56 151 32 60 PT-1/4 JTR-26530D 265 83 178 32 60 PT-1/4
JTR-27020D 270 57 152 32 60 PT-1/4 JTR-27030D 270 84 179 32 60 PT-1/4
JTR-27520D 215 58 153 32 60 PT-1/4 JTR-27530D 215 86 181 32 60 PT-1/4
JTR-28020D 28.0 59 154 32 60 PT-1/4 JTR-28030D 280 87 182 32 60 PT-1/4
JTR-28520D 285 60 155 32 60 PT-1/4 JTR-28530D 285 89 184 32 60 PT-1/4
CERMET JTR-29020D 29.0 61 156 32 60 PT-1/4 JTR-29030D 29.0 9 185 32 60 PT-1/4 CERMET
JTR-29520D 295 64 159 32 60 PT-1/4 JTR-29530D 295 94 189 32 60 PT-1/4
JTR-30020D 30,0 65 160 32 60 pT-1/a | STET090408-PM TSB-35090 JTR-30030D 30.0 95 190 32 60 PT-1/a | STCT090408-PM TSB-35090
JTR-31020D 31.0 67 162 32 60 PT-1/4 JTR-31030D 31.0 98 193 32 60 PT-1/4
JTR-32020D 320 69 164 32 60 PT-1/4 JTR-32030D 320 101 196 32 60 PT-1/4
JTR-33020D 33.0 7 166 32 60 PT-1/4 L5 JTR-33030D 330 104 199 32 60 PT-1/4 LTS
PCBN JTR-34020D 34.0 73 168 32 70 PT-1/4 JTR-34030D 34.0 107 202 32 70 PT-1/4 PCBN
/ JTR-35020D 35.0 75 170 32 70 PT-1/4 JTR-35030D 350 110 205 32 70 PT-1/4 /
PCD JTR-36020D 36.0 77 172 32 70 PT-1/4 JTR-36030D 36.0 113 208 32 70 PT-1/4 PCD
JTR-37020D 37.0 79 189 40 70 PT-1/4 JTR-37030D 370 116 226 40 70 PT-1/4
JTR-38020D 38.0 81 191 40 70 pr-174 | SPCTIN0408-PM TSB-40100 JTR-38030D 380 119 229 40 70 pr-1/a | SPETI0408-PM TSB-40100
JTR-39020D 39.0 83 193 40 70 PT-1/4 JTR-39030D 390 122 232 40 70 PT-1/4
TooL JTR-40020D 400 85 195 40 70 PT-1/4 JTR-40030D 400 125 235 40 70 PT-1/4 TooL
HOLDER JTR-41020D 410 87 197 40 70 PT-1/4 JTR-41030D 410 128 238 40 70 PT-1/4 HOLDER
JTR-42020D 420 89 199 40 70 PT-1/4 JTR-42030D 420 131 241 40 70 PT-1/4
JTR-43020D 430 9 201 40 70 PT-1/4 JTR-43030D 430 134 244 40 70 PT-1/4
JTR-44020D 440 93 203 40 70 PT-1/4 JTR-44030D 440 137 247 40 70 PT-1/4
JTR-45020D 450 95 205 40 70 PT-1/4 JTR-45030D 450 140 250 40 70 PT-1/4
“g'lrﬂ'éﬁ JTR-46020D 460 97 207 40 70 PT-1/4 | SPGT140512-PM TSB-50125 TXL-20 JTR-46030D 460 143 253 40 70 PT-1/4 | SPGT140512-PM TSB-50125 TXL-20 ’(‘:"L'JL#ES
JTR-47020D 470 99 209 40 70 PT-1/4 JTR-47030D 470 146 256 40 70 PT-1/4
JTR-48020D 480 101 211 40 70 PT-1/4 JTR-48030D 480 149 259 40 70 PT-1/4
JTR-49020D 490 103 213 40 70 PT-1/4 JTR-49030D 490 152 262 40 70 PT-1/4
JTR-50020D 50.0 105 215 40 70 PT-1/4 JTR-50030D 50.0 155 265 40 70 PT-1/4
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A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

INDEXIBLE DRILL

JTR 4xD

P‘Th n‘
- iz

Type D L1 L Ds Ls B Insert Screw Wrench
JTR-12540D | 125 53 130 20 50 | PT-1/8
JTR-13040D | 13.0 55 132 20 50 | PT-1/8
JTR-13540D | 135 57 134 20 50 | PT-1/8
JTR-14040D | 140 59 136 20 50 | prijg | SHeT0S0204-PM TSB-20045
JTR-14540D | 145 61 138 20 50 | PT-1/8
JTR-15040D | 15.0 63 140 20 50 | PT-1/8
JTR-15540D | 155 65 151 25 56 | PT-1/8
JTR-16040D | 16.0 67 153 25 56 | PT-1/8
JTR-16540D | 165 69 155 25 56 | PT-1/8
JTR-17040D 17.0 Il 157 25 56 PT-1/8 TXL-6
JTR-17540D | 175 73 159 25 56 | PT-1/8
JTR-18040D | 180 75 161 25 56 | PT-1/8
JTR-18540D | 185 77 163 25 56 | PT-1/8 | SPGT060204-PM TSB-22052
JTR-19040D | 190 79 165 25 56 | PT-1/8
JTR-19540D | 195 81 167 25 56 | PT-1/8
JTR-20040D | 20.0 83 169 25 56 | PT-1/8
JTR-20540D | 205 85 171 25 56 | PT-1/8
JTR-21040D | 210 87 173 25 56 | PT-1/8
JTR-21540D | 215 89 175 25 56 | PT-1/8
JTR-22040D | 220 91 177 32 60 | PT-1/4
JTR-22540D | 225 93 188 32 60 | PT-1/4
JTR-23040D | 230 95 190 32 60 | PT-1/4
JTR-23540D | 235 97 192 32 60 | PT-1/4
JTR-24040D | 240 99 194 32 60 | PT-1/4
JTR-24540D | 245 101 196 32 60 | PT-1/4
JTR-25040D | 25.0 53 198 2 c0 | prase  SPOTOTTIRPM TSB-25065 TXL-8
JTR-25540D | 255 105 200 32 60 | PT-1/4
JTR-26040D | 26.0 107 202 32 60 | PT-1/4
JTR-26540D | 265 100 204 32 60 | PT-1/4
JTR-27040D | 27.0 m 206 32 60 | PT-1/4
JTR-27540D | 275 13 208 32 60 | PT-1/4
JTR-28040D | 280 15 210 32 60 | PT-1/4
JTR-28540D | 285 17 212 32 60 | PT-1/4
JTR-29040D | 29.0 19 214 32 60 | PT-1/4
JTR-29540D | 295 123 218 32 60 | PT-1/4
JTR-30040D | 30.0 125 220 32 60 | prija | SPGTOS0408-PM TSB-35090
JTR-31040D | 31.0 129 224 32 60 | PT-1/4
JTR-32040D | 320 133 228 32 60 | PT-1/4
JTR-33040D | 33.0 137 232 32 60 | PT-1/4 s
JTR-34040D | 340 141 236 32 70 | PT-1/4
JTR-35040D | 35.0 145 240 32 70 | PT-1/4
JTR-36040D | 36.0 149 244 32 70 | PT-1/4
JTR-37040D | 37.0 153 263 40 70 | PT-1/4
JTR-38040D | 380 157 267 40 70 | proija | SPETI0408-PM TSB-40100
JTR-39040D | 39.0 161 271 40 70 | PT-1/4
JTR-40040D | 40.0 165 275 40 70 | PT-1/4
JTR-41040D | 41.0 169 279 40 70 | PT-1/4
JTR-42040D | 420 173 283 40 70 | PT1/4
JTR-43040D | 430 177 287 40 70 | PT-1/4
JTR-44040D | 44.0 181 201 40 70 | PT1/4
JTR-45040D | 45.0 185 295 40 70 | PT-1/4
JTR-46040D | 46.0 189 299 40 70 | PT-1/4 | SPGT140512-PM TSB-50125 TXL-20
JTR-47040D | 47.0 193 303 40 70 | PT-1/4
JTR-48040D | 480 197 307 40 70 | PT1/4
JTR-49040D | 490 | 201 31 40 70 | PT-1/4
JTR-50040D | 500 | 205 315 40 70 | PT-1/4

272
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INDEXIBLE DRILL

JSFD 2xD

Type
JSFD-16020D
JSFD-17020D
JSFD-18020D
JSFD-19020D
JSFD-20020D
JSFD-21020D
JSFD-22020D
JSFD-23020D
JSFD-24020D
JSFD-25020D
JSFD-26020D
JSFD-27020D
JSFD-28020D
JSFD-29020D
JSFD-30020D
JSFD-31020D
JSFD-32020D
JSFD-33020D
JSFD-34020D
JSFD-35020D
JSFD-36020D
JSFD-37020D
JSFD-38020D
JSFD-39020D
JSFD-40020D
JSFD-41020D
JSFD-42020D
JSFD-43020D
JSFD-44020D
JSFD-45020D
JSFD-46020D
JSFD-47020D
JSFD-48020D
JSFD-49020D
JSFD-50020D
JSFD-51020D
JSFD-52020D
JSFD-53020D
JSFD-54020D
JSFD-55020D
JSFD-56020D
JSFD-57020D
JSFD-58020D

III!IIII
16 37
17 39

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4

42
43
44
45

A
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

101

103

105

107

109

111

113

115

17

119

121

e o]

114 20
116 20
118 20
120 20
122 20
134 25
136 25
138 25
140 25
142 25
157 32
159 32
161 32
163 32
165 32
167 32
169 32
7 32
173 32
175 32
77 32
179 32
181 32
183 32
185 32
187 32
199 40
201 40
203 40
205 40
207 40
209 40
211 40
213 40
215 40
217 40
219 40
221 40
223 40
225 40
227 40
229 40
231 40

50
50

50
50
50
60
60
60
60
60
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80

PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4

Insert

WCMX030208R-PG

WCMX040208R-PG

WCMX050308R-PG

WCMX06T308R-PG

WCMX080412R-PG

Screw

TSB-22045
(ZSB-22045)

TSB-25055
(ZSB-25055)

TSB-30070
(ZSB-30070)

TSB-35090
(2SB-35090)

TSB-40110
(ZSB-40110)

Wrench

TXL-15

* TSB : Big screw head / ZSB : Small screw head

CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

273



A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

274

INDEXIBLE DRILL

JSFD 3xD

_ -
| e | D

JSFD-16030D
JSFD-17030D
JSFD-18030D
JSFD-19030D
JSFD-20030D
JSFD-21030D
JSFD-22030D
JSFD-23030D
JSFD-24030D
JSFD-25030D
JSFD-26030D
JSFD-27030D
JSFD-28030D
JSFD-29030D
JSFD-30030D
JSFD-31030D
JSFD-32030D
JSFD-33030D
JSFD-34030D
JSFD-35030D
JSFD-36030D
JSFD-37030D
JSFD-38030D
JSFD-39030D
JSFD-40030D
JSFD-41030D
JSFD-42030D
JSFD-43030D
JSFD-44030D
JSFD-45030D
JSFD-46030D
JSFD-47030D
JSFD-48030D
JSFD-49030D
JSFD-50030D
JSFD-51030D
JSFD-52030D
JSFD-53030D
JSFD-54030D
JSFD-55030D
JSFD-56030D
JSFD-57030D
JSFD-58030D

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
37
39
40
M

5888

46
47
48
49
50
51
52
53
54
55
56
57
58

“
53 130 20 50

56
59
62
65
68
71
74
77
80
83
86
89
92
95
98
101
104
107
110
113
116
119
122
125
128
131
134
137
140
143
146
149
152
155
158
161
164
167
170
173
176
179

133
136
139
142
155
158
161
164
167
183
186
189
192
195
198
201
204
207
210
213
216
219
222
225
228
241
244
247
250
253
256
259
262
265
268
271
274
277
280
283
286
289

20
20
20
20
25
25
25
25
25
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

50
50
50
50
60
60
60
60
60
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80

PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4

Insert

WCMX030208R-PG

WCMX040208R-PG

WCMX050308R-PG

WCMX06T308R-PG

WCMX080412R-PG

Screw

TSB-22045
(ZSB-22045)

TSB-25055
(ZSB-25055)

TSB-30070

(ZSB-30070)

TSB-35090
(ZSB-35090)

TSB-40110
(ZSB-40110)

Wrench

TXL-15

* TSB : Big screw head / ZSB : Small screw head

UNION MATERIALS

INDEXIBLE DRILL

JSFD 4xD

s\-; - ’ [_ﬁ\

Cme [efrlfefe]
69 146 20 50

JSFD-16040D
JSFD-17040D
JSFD-18040D
JSFD-19040D
JSFD-20040D
JSFD-21040D
JSFD-22040D
JSFD-23040D
JSFD-24040D
JSFD-25040D
JSFD-26040D
JSFD-27040D
JSFD-28040D
JSFD-29040D
JSFD-30040D
JSFD-31040D
JSFD-32040D
JSFD-33040D
JSFD-34040D
JSFD-35040D
JSFD-36040D
JSFD-37040D
JSFD-38040D
JSFD-39040D
JSFD-40040D
JSFD-41040D
JSFD-42040D
JSFD-43040D
JSFD-44040D
JSFD-45040D
JSFD-46040D
JSFD-47040D
JSFD-48040D
JSFD-49040D
JSFD-50040D
JSFD-51040D
JSFD-52040D
JSFD-53040D
JSFD-54040D
JSFD-55040D
JSFD-56040D
JSFD-57040D
JSFD-58040D

16

73
77
81
85
89
93
97
101
105
109
113
17
121
125
129
133
137
141
145
149
153
157
161
165
169
173
177
181
185
189
193
197
201
205
209
213
217
221
225
229
233
237

150
154
158
162
176
180
184
188
192
209
213
214
221
225
229
233
237
241
245
249
253
257
261
265
269
283
287
291
295
299
303
307
311
315
319
323
327
331
335
339
343
347

20
20
20
20
25
25
25
25
25
32
32
32
32
32
32
32
32
32
32
32

w
N

555555585888 88888888808

50
50
50
50
60
60
60
60
60
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80

PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/8
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4
PT-1/4

Insert

WCMX030208R-PG

WCMX040208R-PG

WCMX050308R-PG

WCMX06T308R-PG

WCMX080412R-PG

Screw

TSB-22045
(ZSB-22045)

TSB-25055
(ZSB-25055)

TSB-30070

(ZSB-30070)

TSB-35090
(ZSB-35090)

TSB-40110
(ZSB-40110)

Wrench

TXL-156

* TSB : Big screw head / ZSB : Small screw head

CUTTING TOOLS

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

275



A MILLING & DRILLING MEMO

SPG200

+ PVD Coating
+ P20, M20

TURNING
&
MILLING

Insert shape

WCMX030208R-PG
WCMX040208R-PG
WCMX050308R-PG
WCMX06T308R-PG
WCMX080412R-PG

@ Stock

SPG207

+ PVD Coating
* P20, M20

CERAMIC

Dimensions (mm)
Insert shape

SPGT050204-PM 5.0 5.0 2.38 22 04 ([ J

CERMET SPGT060204-PM 60 60 238 26 04 °

SPGT07T308-PM 794 794 397 28 08 (]

SPGT090408-PM 9.8 9.8 43 42 0.8 ([

SPGT110408-PM 115 15 476 44 08 ®

e SPGT140512-PM 143 14.3 5.2 5.75 1.2 [ )
PCBN

/ @ Stock

PCD
TooL
HOLDER
MILLING
CUTTER

276 UNION MATERIALS



A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

278

DRILLING

SPIDC 2D DRILL HOLDER

E 1
& i
ﬂ‘r i

A A

A4

RN

v

Clampin

SPIDC125-2D-S20-SP05
SPIDC130-2D-S20-SP05
SPIDC135-2D-S20-SP05
SPIDC140-2D-S25-SP05
SPIDC145-2D-S25-SP05
SPIDC150-2D-S25-SP05
SPIDC155-2D-S25-SP05
SPIDC160-2D-S25-SP06
SPIDC165-2D-S25-SP06
SPIDC170-2D-S25-SP06
SPIDC175-2D-S25-SP06
SPIDC180-2D-S25-SP06
SPIDC185-2D-S25-SP06
SPIDC190-2D-S25-SP06
SPIDC195-2D-S25-SP06
SPIDC200-2D-S25-SP06
SPIDC205-2D-S25-SP06
SPIDC210-2D-S25-SP06
SPIDC215-2D-S25-SP06
SPIDC220-2D-S25-SP07
SPIDC225-2D-S25-SP07
SPIDC230-2D-S25-SP07
SPIDC235-2D-S25-SP07
SPIDC240-2D-S25-SP07
SPIDC245-2D-S25-SP07
SPIDC250-2D-S25-SP07
SPIDC255-2D-S32-SP07
SPIDC260-2D-S32-SP07
SPIDC265-2D-S32-SP07
SPIDC270-2D-S32-SP07
SPIDC275-2D-S32-SP07
SPIDC280-2D-S32-SP09
SPIDC285-2D-S32-SP09
SPIDC290-2D-S32-SP09
SPIDC295-2D-S32-SP09
SPIDC300-2D-S32-SP09

03080001
03080004
03080007
03080010
03080013
03080016
03080019
03080022
03080025
03080028
03080031
03080034
03080037
03080040
03080043
03080046
03080049
03080052
03080055
03080058
03080061
03080064
03080067
03080070
03080073
03080076
03080079
03080082
03080085
03080088
03080091
03080094
03080097
03080100
03080103
03080106

125
13
135

205
21
215
22
225
23
235
24
245
25
255
26
265
27
275
28
285
29
295
30

106
107
114
115
116
17
118
119
120
121
122
123
124
125
126
127
133
134
135
136
137
138
139
140
141
146
147
1475
149
150
151
152
153
154
155

31
32
33
34
35
36
37
38
39
40
M
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
61
61
62
63
64
65

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
M
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

20

25

32

SPMG/SPGT
050204

SPMG/SPGT
060204

SPMG/SPGT
07T308

SPMG/SPGT
090408

M2.2X5

M2.2X6

M2.5X6

M3.5X10

T6

T8

T15

UNION MATERIALS

DRILLING

SPIDC 2D DRILL HOLDER

Clampin

SPIDC305-2D-S32-SP09
SPIDC310-2D-S32-SP09
SPIDC315-2D-S32-SP09
SPIDC320-2D-S32-SP09
SPIDC325-2D-S32-SP09
SPIDC330-2D-S32-SP09
SPIDC335-2D-S32-SP09
SPIDC340-2D-S32-SP11
SPIDC345-2D-S32-SP11
SPIDC350-2D-S32-SP11
SPIDC355-2D-S32-SP11
SPIDC360-2D-S32-SP11
SPIDC365-2D-S32-SP11
SPIDC370-2D-S32-SP11
SPIDC375-2D-S32-SP11
SPIDC380-2D-S32-SP11
SPIDC385-2D-S32-SP11
SPIDC390-2D-S32-SP11
SPIDC395-2D-S32-SP11
SPIDC400-2D-S32-SP11
SPIDC410-2D-S32-SP11
SPIDC420-2D-S40-SP14
SPIDC430-2D-S40-SP14
SPIDC440-2D-S40-SP14
SPIDC450-2D-S40-SP14
SPIDC460-2D-S40-SP14
SPIDC470-2D-S40-SP14
SPIDC480-2D-S40-SP14
SPIDC490-2D-S40-SP14
SPIDC500-2D-S40-SP14
SPIDC510-2D-S40-SP07
SPIDC520-2D-S40-SP07
SPIDC530-2D-S40-SP07
SPIDC540-2D-S40-SP07
SPIDC550-2D-S40-SP09
SPIDC560-2D-S40-SP09
SPIDC570-2D-S40-SP09
SPIDC580-2D-S40-SP09
SPIDC590-2D-S40-SP09
SPIDC600-2D-S40-SP09

CUTTING TOOLS

03080109
03080112
03080115
03080118
03080121
03080124
03080127
03080130
03080133
03080136
03080139
03080142
03080145
03080148
03080151
03080154
03080157
03080160
03080163
03080166
03080169
03080172
03080175
03080178
03080181
03080184
03080187
03080190
03080193
03080196
03080438
03080439
03080440
03080441
03080442
03080443
03080444
03080445
03080446
03080447

305
31
315
32
325
33
335
34
345
35
355
36
36.5
37
375
38
385
39
39.5

Al
42
43

45
46
47

49
50
51
52
53
54
55
56
57
58
59
60

156
157
158
159
160
161
162
163
157
165
159
167
161
169
162
17
164
173
166
175
177
189
196
198
200
202
204
206
208
210
202
204
206
208
210
212
214
216
218
220

97

98

99

100
101
102
103
97

105
99

107
101
109
102
m
104
113
106
115
7
119
126
128
130
132
134
136
138
140
132
134
136
138
140
142
144
146
148
150

67
68
69
70
7
72
73
%0
75
92
77
94
79
%
81
%0
83
100
85
87
89
9
93
95
97
99
101
103
105
125
127
129
131
133
135
137
139
141
143

62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
82
84
86
83
%0
92
94
%
98
100
102
104
106
108
110
112
114
116
118
120

32

40

SPMG/SPGT
090408

SPMG/SPGT
110408

SPMG/SPGT
140512

SPMG/SPGT
071308

SPMG/SPGT
090408

M3.5X10

M4X10

M5X12

M2.5X8

M3.5X10

T15

T20

T8

T15

A

TURNING
&
MILLING

CERAMIC

CERMET

PCBN

PCD

TOOL
HOLDER

MILLING
CUTTER

279



DRILLING DRILLING

A A

SPIDC 3D DRILL HOLDER SPIDC 3D DRILL HOLDER

TURNING
&
MILLING

TURNING
&
MILLING

v

. . Clampin

. . Clampin
915

SPIDC125-3D-S20-SP05 03080002 125 1175 67.5 425 375 SPIDC305-3D-S32-SP09 03080110 30.5 186.5 126.5 96.5
SPIDC130-3D-S20-SP05 | 03080005 13 119 69 44 39 20 SPIDC310-3D-S32-SP09 | 03080113 31 188 | 128 98 93
SPIDC135-3D-S20-SP05 03080008 135 1206 705 455 405 SPMG/SPGT SPIDC315-3D-S32-SP09 03080116 315 1895 | 1295 99,5 94.5 SPMG/SPGT
M2.2X5 T6 M3.5X10
SPIDC140-3D-S25-SP05 03080011 14 128 72 47 42 050204 SPIDC320-3D-S32-SP09 03080119 32 191 131 101 % 090408
SPIDC145-3D-S25-SP05 | 03080014 | 145 | 1295 | 735 | 485 | 435 SPIDC325-3D-S32-SP09 | 03080122 | 325 | 1925 | 1325 | 1025 | 975
SPIDC150-3D-S25-SP05 03080017 15 131 75 50 45 SPIDC330-3D-S32-SP09 03080125 33 194 134 104 99
SPIDC155-3D-S25-SP05 | 03080020 | 155 | 1325 | 765 | 515 | 465 SPIDC335-3D-S32-SP09 | 03080128 | 335 | 1955 | 1355 | 1055 | 100.5
SPIDC160-3D-S25-SP06 | 03080023 16 134 78 53 48 SPIDC340-3D-S32-SP11 03080131 34 197 | 137 107 | 102
SPIDC165-3D-S25-SP06 | 03080026 | 165 | 1355 | 795 | 545 | 495 SPIDC345-3D-532-SP11 03080134 | 345 | 1915 | 1315 | 1245 | 1035
SPIDC170-3D-S25-SP06 | 03080029 17 137 81 56 51 SPIDC350-3D-S32-SP11 03080137 35 200 | 140 10 | 105
SPIDC175-3D-S25-SP06 | 03080032 | 175 | 1385 | 825 | 575 | 525 SPIDC355-3D-532-SP11 03080140 | 355 | 1945 | 1345 | 127.5 | 1065 | 32 s
SPIDC180-3D-S25-SP06 03080035 18 140 84 59 54 SPIDC360-3D-S32-SP11 03080143 36 203 143 113 108
SPIDC185-3D-S25-SP06 | 03080038 | 185 | 1415 | 85 | 605 | 855 SP(I;/é(S/Z%ZGT M2.26 - SPIDC365-3D-S32-SP11 | 03080146 | 365 | 1975 | 137.5 | 1305 | 1095 spﬁ%ﬁm MaXT0
SPIDC190-3D-S25-SP06 | 03080041 19 143 87 62 57 SPIDC370-3D-S32-SP11 03080149 37 206 | 146 16 | 111
SPIDC195-3D-S25-SP06 | 03080044 | 195 | 1445 | 885 | 635 | 585 25 SPIDC375-3D-532-SP11 03080152 | 375 | 1995 | 1395 | 1325 | 1125
SPIDC200-3D-S25-SP06 | 03080047 20 146 90 65 60 SPIDC380-3D-S32-SP11 03080155 38 209 | 149 19 | 114
CERAMIC SPIDC205-3D-S25-SP06 | 03080050 | 205 | 1475 | 915 | 665 | 615 SPIDC385-3D-532-SP11 03080158 | 385 | 2025 | 1425 | 1355 | 1155 CERAMIC
SPIDC210-3D-S25-SP06 | 03080053 21 154 98 68 63 SPIDC390-3D-S32-SP11 03080161 39 212 | 152 122 | 17
SPIDC215-3D-S25-SP06 03080056 215 155.5 99.5 69.5 64.5 SPIDC395-3D-S32-SP11 03080164 39.5 205.5 145.5 138.5 1185
SPIDC220-3D-S25-SP07 | 03080059 22 157 | 101 71 66 SPIDC400-3D-S32-SP11 03080167 40 215 | 155 125 | 120
SPIDC225-3D-S25-SP07 03080062 225 158.5 102.5 725 67.5 SPIDC410-3D-S32-SP11 03080170 41 218 158 128 123
CERMET SPIDC230-3D-S25-SP07 03080065 23 160 104 74 69 SPIDC420-3D-S40-SP14 03080173 42 231 161 131 126 CERMET
SPIDC235-3D-S25-SP07 03080068 235 161.5 105.5 75.5 70.5 SPIDC430-3D-S40-SP14 03080176 43 239 169 134 129
SPIDC240-3D-S25-SP07 | 03080071 24 163 | 107 77 72 SPIDC440-3D-S40-SP14 | 03080179 44 242 | 172 137 | 132
SPIDC245-3D-S25-SP07 | 03080074 | 245 | 1645 | 1085 | 785 | 735 SPIDC450-3D-S40-SP14 | 03080182 45 245 | 175 140 | 135
oo SPIDC250-3D-S25-SP07 | 03080077 | 25 | 166 | 110 | 80 75 SPIGS T | M25x6 T8 SPIDC460-3D-S40-SP14 | 03080185 | 46 | 248 | 178 | 143 | 138 SPeoEeT | msxi2 720 -
/ SPIDC255-3D-S32-SP07 03080080 255 1715 1115 81.5 76.5 SPIDC470-3D-S40-SP14 03080188 47 251 181 146 141 /
PCD SPIDC260-3D-S32-SP07 03080083 26 173 113 83 78 SPIDC480-3D-S40-SP14 03080191 48 254 184 149 144 PCD
SPIDC265-3D-S32-SP07 03080086 26.5 174 1145 84.5 79.5 SPIDC490-3D-S40-SP14 03080194 49 257 187 152 147
SPIDC270-3D-S32-SP07 | 03080089 27 176 | 116 86 81 SPIDC500-3D-S40-SP14 | 03080197 50 260 | 190 155 | 150
TOOL SPIDC275-3D-S32-SP07 03080092 275 1775 1175 87.5 825 SPIDC510-3D-S40-SP07 03080428 51 253 183 176 153 40 TOOL
HOLDER SPIDC280-3D-S32-SP09 | 03080095 28 179 | 119 89 84 32 SPIDC520-3D-S40-SP07 | 03080429 52 256 | 186 | 179 | 156 SPMG/SPGT |\ o 8 HOLDER
SPIDC285-3D-S32-SP09 03080098 285 | 1805 | 1205 | 905 | 855 SPMG/SPGT | 12 o1 - SPIDC530-3D-S40-SP07 03080430 53 259 189 182 159 077308 '
SPIDC290-3D-S32-SP09 | 03080101 29 182 | 122 | 92 87 090408 SPIDC540-3D-S40-SP07 | 03080431 54 | 262 | 192 | 185 | 162
SPIDC295-3D-S32-SP09 | 03080104 | 295 | 1835 | 1235 | 935 | 885 SPIDC550-3D-S40-SP09 | 03080432 55 265 | 195 188 | 165
"g'&ﬂ';g SPIDC300-3D-S32-SP09 | 03080107 | 30 | 185 | 125 | 95 ) SPIDC560-3D-S40-SP09 | 03080433 | 56 | 268 | 198 | 191 | 168 g"l'JL#'E“Ff
SPIDC570-3D-S40-SP09 | 03080434 57 21 201 194 | 71 SPMG/SPGT
M3.5X10 T15
SPIDC580-3D-S40-SP09 03080435 58 274 204 197 174 090408
SPIDC590-3D-S40-SP09 03080436 59 277 207 200 177
SPIDC600-3D-S40-SP09 | 03080437 60 280 | 210 203 | 180

280 UNION MATERIALS CUTTING TOOLS 281



DRILLING DRILLING

A A

SPIDC 4D DRILL HOLDER SPIDC 4D DRILL HOLDER

TURNING
&
MILLING

TURNING
&
MILLING

v

Clampin

Clampin

SPIDC125-4D-S20-SP05 | 03080003 | 125 SPIDC305-4D-S32-SP09 03080111 | 305 157
SPIDC130-4D-S20-SP05 | 03080006 13 132 82 57 52 20 SPIDC310-4D-S32-SP09 03080114 31 219 | 159 129 | 124
SPIDC135-4D-S20-SP05 03080009 135 134 84 59 54 SPMG/SPGT SPIDC315-4D-S32-SP09 03080117 315 221 161 131 126 SPMG/SPGT
M2.2X5 T6 M3.5X10
SPIDC140-4D-S25-SP05 03080012 14 142 86 61 56 050204 SPIDC320-4D-S32-SP09 03080120 32 223 163 133 | 128 090408
SPIDC145-4D-S25-SP05 | 03080015 | 145 | 144 88 63 58 SPIDC325-4D-S32-SP09 03080123 | 325 | 225 | 165 135 | 130
SPIDC150-4D-S25-SP05 03080018 15 146 90 65 60 SPIDC330-4D-S32-SP09 03080126 33 227 167 137 132
SPIDC155-4D-S25-SP05 | 03080021 155 | 148 92 67 62 SPIDC335-4D-S32-SP09 03080129 | 335 | 229 | 169 139 | 134
SPIDC160-4D-S25-SP06 | 03080024 16 150 94 69 64 SPIDC340-4D-S32-SP11 03080132 34 231 171 141 136
SPIDC165-4D-S25-SP06 | 03080027 | 165 | 152 % 71 66 SPIDC345-4D-S32-SP11 03080135 | 345 | 226 | 166 159 | 138
SPIDC170-4D-S25-SP06 | 03080030 17 154 98 73 68 SPIDC350-4D-S32-SP11 03080138 35 235 | 175 145 | 140
SPIDC175-4D-S25-SP06 | 03080033 | 175 | 156 | 100 75 70 SPIDC355-4D-S32-SP11 03080141 | 355 | 230 | 170 163 | 142 32 s
SPIDC180-4D-S25-SP06 03080036 18 158 102 7 72 SPIDC360-4D-S32-SP11 03080144 36 239 179 149 144
SPIDC185-4D-S25-SP06 03080039 185 160 104 79 74 sp(,;/é%/Z%ZGT M2.2X6 7 SPIDC365-4D-S32-SP11 03080147 36.5 234 174 167 146 spﬁ((;){tsoze'r MAX10
SPIDC190-4D-S25-SP06 | 03080042 19 162 | 106 81 76 SPIDC370-4D-S32-SP11 03080150 37 243 | 183 153 | 148
SPIDC195-4D-S25-SP06 | 03080045 | 195 | 164 | 108 83 78 25 SPIDC375-4D-S32-SP11 03080153 | 375 | 237 | 177 170 | 150
SPIDC200-4D-S25-SP06 | 03080048 20 166 | 110 85 80 SPIDC380-4D-S32-SP11 03080156 38 247 | 187 157 | 152
CERAMIC SPIDC205-4D-S25-SP06 | 03080051 | 205 | 168 | 112 87 82 SPIDC385-4D-S32-SP11 03080159 | 385 | 241 181 174 | 154 CERAMIC
SPIDC210-4D-S25-SP06 | 03080054 21 175 | 119 89 84 SPIDC390-4D-S32-SP11 03080162 39 251 191 161 156
SPIDC215-4D-S25-SP06 | 03080057 | 215 | 177 | 121 91 86 SPIDC395-4D-S32-SP11 03080165 | 395 | 245 | 185 178 | 158
SPIDC220-4D-S25-SP07 | 03080060 22 179 | 123 93 88 SPIDC400-4D-S32-SP11 03080168 40 255 | 195 165 | 160
SPIDC225-4D-S25-SP07 03080063 225 181 125 95 90 SPIDC410-4D-S32-SP11 03080171 41 259 199 169 164
CERMET SPIDC230-4D-S25-SPO7 | 03080066 | 23 | 183 | 127 | 97 | 9 SPIDC420-4D-S40-SP14 | 03080174 | 42 | 273 | 203 | 173 | 168 CERMET
SPIDC235-4D-S25-SPO7 | 03080069 | 235 | 185 | 129 99 94 SPIDC430-4D-S40-SP14 | 03080177 43 282 | 212 7| T2
SPIDC240-4D-S25-SP07 | 03080072 24 187 | 131 101 %6 SPIDC440-4D-S40-SP14 | 03080180 44 286 | 216 181 176
SPIDC245-4D-S25-SP07 | 03080075 | 245 | 189 | 133 103 98 SPIDC450-4D-S40-SP14 | 03080183 45 290 | 220 185 | 180
oo SPIDC250-4D-S25-SPO7 | 03080078 | 25 | 191 | 135 | 105 | 100 SPIGISCT | M2sx6 T8 SPIDC460-4D-S40-SP14 | 03080186 | 46 | 294 | 224 | 189 | 184 ST | msxz 20 -
/ SPIDC255-4D-S32-SP07 03080081 255 197 137 107 102 SPIDC470-4D-S40-SP14 03080189 47 298 228 193 188 /
PCD SPIDC260-4D-S32-SP07 03080084 26 199 139 109 104 SPIDC480-4D-S40-SP14 03080192 48 302 232 197 192 PCD
SPIDC265-4D-S32-SP07 03080087 26.5 200.5 141 111 106 SPIDC490-4D-S40-SP14 03080195 49 306 236 201 196
SPIDC270-4D-S32-SP07 | 03080090 27 203 | 143 113 | 108 SPIDC500-4D-S40-SP14 | 03080198 50 310 | 240 205 | 200
TOOL SPIDC275-4D-S32-SP07 03080093 275 205 145 115 110 SPIDC510-4D-S40-SP07 03080418 51 304 234 227 204 40 TOOL
HOLDER SPIDC280-4D-S32-SP09 | 03080096 | 28 | 207 | 47 | w7 | 12 | 7 SPIDC520-4D-S40-SPO7 | 03080419 | 52 | 308 | 238 | 231 | 208 SPMG/SPGT | oo 1 HOLDER
SPIDC285-4D-S32-SP09 03080099 | 285 209 149 119 114 SPMG/SPGT | 12 o1 - SPIDC530-4D-S40-SP07 03080420 53 312 242 235 | 212 07T308 ‘
SPIDC290-4D-S32-SP09 | 03080102 | 29 21 | 1, | 121 | 16 090408 SPIDC540-4D-S40-SP07 | 03080421 54 | 316 | 246 | 239 | 216
SPIDC295-4D-S32-SP09 03080105 29.5 213 153 123 118 SPIDC550-4D-S40-SP09 03080422 55 320 250 243 220
g SPIDC300-4D-S32-SP09 | 03080108 | 30 | 215 | 155 | 125 | 120 SPIDCE604D.S40SP00 | baaeaaea | se s sz |z MILLING
SPIDC570-4D-S40-SP09 03080424 57 328 | 258 251 228 SPMG/SPGT
M3.5X10 T15
SPIDC580-4D-S40-SP09 03080425 58 332 262 255 232 090408
SPIDC590-4D-S40-SP09 03080426 59 336 266 259 236
SPIDC600-4D-S40-SP09 03080427 60 340 270 263 240
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DRILLING DRILLING

A A

SPIDC 5D DRILL HOLDER SPIDC 5D DRILL HOLDER

TURNING
&
MILLING

TURNING
&
MILLING

v

. . Clampin

. . Clampin

SPIDC125-5D-S20-SP05 03080448 | 125 | 1425 | 925 | 675 | 625 SPIDC305-5D-S32-SP09 03080484 | 305 | 2475 | 1875 | 157.5 | 1525
SPIDC130-5D-S20-SP05 03080449 | 130 | 145 95 70 65 20 SPIDC310-5D-S32-SP09 03080485 | 310 | 250 190 160 | 155
SPIDC135-5D-S20-SP05 03080450 135 1476 975 725 67.5 SPMG/SPGT SPIDC315-5D-S32-SP09 03080486 315 2525 | 1925 | 1625 | 1575 SPMG/SPGT
M2.2X5 T6 M3.5X10
SPIDC140-5D-S25-SP05 03080451 140 | 156 | 100 75 70 050204 SPIDC320-5D-S32-SP09 03080487 | 320 | 255 | 195 165 | 160 090408
SPIDC145-5D-S25-SP05 03080452 | 145 | 1585 | 1025 | 775 | 725 SPIDC325-5D-S32-SP09 03080488 | 325 | 2575 | 1975 | 167.5 | 1625
SPIDC150-5D-S25-SP05 03080453 | 150 | 161 105 80 75 SPIDC330-5D-S32-SP09 03080489 | 330 | 260 200 170 | 165
SPIDC155-5D-S25-SP05 03080454 | 155 | 1635 | 1075 | 825 | 775 SPIDC335-5D-S32-SP09 03080490 | 335 | 2625 | 2025 | 1725 | 1675
SPIDC160-5D-S25-SP06 03080455 | 160 | 166 | 110 85 80 SPIDC340-5D-S32-SP11 03080491 340 | 265 | 205 175 | 170
SPIDC165-5D-S25-SP06 03080456 | 165 | 1685 | 1125 | 875 | 825 SPIDC345-5D-S32-SP11 03080492 | 345 | 2675 | 2075 | 1775 | 1725
SPIDC170-5D-S25-SP06 03080457 | 170 | 17 115 90 85 SPIDC350-5D-S32-SP11 03080493 | 350 | 270 210 180 | 175
SPIDC175-5D-S25-SP06 03080458 | 175 | 1735 | 1175 | 925 | 875 SPIDC355-5D-S32-SP11 03080494 | 355 | 2725 | 2125 | 1825 | 1775 | 32 Ti5
SPIDC180-5D-S25-SP06 03080459 | 180 | 176 | 120 95 90 SPIDC360-5D-S32-SP11 03080495 | 360 | 275 | 215 185 | 180
SPIDC185-5D-§25-SP06 | 03080460 | 185 | 1785 | 1225 | 975 | 925 SP(I;/(Is(S/Z%ZGT M2.2%6 - SPIDC365-5D-S32-SP11 | 03080496 | 365 | 2775 | 217.5 | 187.5 | 1825 spmﬁzm MaXT0
SPIDC190-5D-S25-SP06 03080461 19.0 181 125 100 95 SPIDC370-5D-S32-SP11 03080497 37.0 280 220 190 185
SPIDC195-5D-S25-SP06 03080462 | 195 | 1835 | 1275 | 1025 | 975 25 SPIDC375-5D-S32-SP11 03080498 | 375 | 2825 | 2225 | 1925 | 1875
SPIDC200-5D-S25-SP06 03080463 | 200 | 186 | 130 105 | 100 SPIDC380-5D-S32-SP11 03080499 | 380 | 285 | 225 195 | 190
CERAMIC SPIDC205-5D-S25-SP06 03080464 | 205 | 1885 | 1325 | 1075 | 1025 SPIDC385-5D-S32-SP11 03080500 | 385 | 287.5 | 2275 | 1975 | 1925 CERAMIC
SPIDC210-5D-S25-SP06 03080465 | 210 | 196 | 140 110 | 105 SPIDC390-5D-S32-SP11 03080501 390 | 290 230 200 | 195
SPIDC215-5D-S25-SP06 03080466 | 215 | 1985 | 1425 | 1125 | 1075 SPIDC395-5D-S32-SP11 03080502 | 395 | 2925 | 2325 | 2025 | 1975
SPIDC220-5D-S25-SP07 03080467 | 220 | 201 145 115 | 110 SPIDC400-5D-S32-SP11 03080503 | 400 | 295 | 235 205 | 200
SPIDC225-5D-S25-SP07 03080468 | 225 | 2035 | 1475 | 1175 | 1125 SPIDC410-5D-S32-SP11 03080504 | 410 | 300 240 210 | 205
CERMET SPIDC230-5D-S25-SP07 | 03080469 | 230 | 206 | 150 | 120 | 115 SPIDC420-5D-S40-SP14 | 03080505 | 420 | 315 | 245 | 215 | 210 CERMET
SPIDC235-5D-S25-SP07 03080470 | 235 | 2085 | 1525 | 1225 | 1175 SPIDC430-5D-S40-SP14 03080506 | 430 | 325 255 220 | 215
SPIDC240-5D-S25-SP07 03080471 240 | 211 155 125 | 120 SPIDC440-5D-S40-SP14 03080507 | 440 | 330 260 225 | 220
SPIDC245-5D-S25-SP07 03080472 | 245 | 2135 | 1575 | 1275 | 1225 SPIDC450-5D-S40-SP14 03080508 | 450 | 335 265 230 | 225
oo SPIDC250-5D-S25-SP07 | 03080473 | 250 | 216 | 160 | 130 | 125 SPIGISCT | M2sx6 T8 SPIDC460-5D-S40-SP14 | 03080509 | 460 | 340 | 270 | 235 | 230 ST | msxz 20 -
/ SPIDC255-5D-S32-SP07 03080474 | 255 | 2225 | 1625 | 1325 | 1275 SPIDC470-5D-S40-SP14 03080510 | 470 | 345 275 240 | 235 /
PCD SPIDC260-5D-S32-SP07 03080475 26.0 225 165 135 130 SPIDC480-5D-S40-SP14 03080511 480 350 280 245 240 PCD
SPIDC265-5D-S32-SP07 03080476 | 265 | 227 | 1675 | 1375 | 1325 SPIDC490-5D-S40-SP14 03080512 | 490 | 355 285 250 | 245
SPIDC270-5D-S32-SP07 03080477 | 270 | 230 170 140 | 135 SPIDC500-5D-S40-SP14 03080513 | 500 | 360 290 255 | 250
TOOL SPIDC275-5D-S32-SP07 03080478 | 275 | 2325 | 1725 | 1425 | 1375 SPIDC510-5D-S40-SP07 03080514 | 510 | 355 285 278 | 255 40 TOOL
HOLDER SPIDC280-5D-S32-SP09 | 03080479 | 280 | 235 | 175 | 145 | 140 | SPIDC520-5D-S40-SPO7 | 03080515 | 520 | 360 | 290 | 283 | 260 SPMG/SPGT | oo 1 HOLDER
SPIDC285-5D-S32-SP09 03080480 | 285 | 2375 | 1775 | 1475 | 1425 SPMG/SPGT | 12 o1 - SPIDC530-5D-S40-SP07 03080516 | 530 | 365 295 288 | 265 07T308 ‘
SPIDC290-5D-S32-SP09 | 03080481 | 290 | 240 | 180 | 150 | 145 090408 SPIDC540-5D-S40-SPO7 | 03080517 | 540 | 370 | 300 | 293 | 270
SPIDC295-5D-S32-SP09 03080482 | 295 | 2425 | 1825 | 1525 | 1475 SPIDC550-5D-S40-SP09 03080518 | 550 | 375 | 305 298 | 275
g SPIDC300-5D-S32-SP09 | 03080483 | 300 | 245 | 185 | 155 | 150 SPIDCEE0 B S40SPoe | taceasia | een s | sie T EE | aE MILLING
SPIDC570-5D-S40-SP09 03080520 | 570 | 385 | 315 308 | 285 SPMG/SPGT
SPIDC580-5D-S40-SP09 03080521 58.0 390 320 313 290 090408 M38x10 e
SPIDC590-5D-S40-SP09 03080522 | 590 | 395 | 325 318 | 295
SPIDC600-5D-S40-SP09 03080523 60.0 400 330 323 300
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DRILLING DRILLING
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WIDC 2D DRILL HOLDER WIDC 2D DRILL HOLDER

TURNING
&
MILLING

TURNING
&
MILLING

L

l< -
L
| bewie D L L L L L e ORI e Db LD L Ll L L ke ORI e
screw screw

WIDC140-2D-S25-WC03 140 M2.5X5 WIDC320-2D-S32-WC06 320
WIDC145-2D-S25-WC03 145 110 54 47 29 WIDC325-2D-S32-WC06 325 150 90 83 65
WIDC150-2D-S25-WC03 150 109 53 6 30 WIDC330-2D-S32-WC06 330 151 9] 84 66
WIDC155-2D-S25-WC03 155 110 54 47 31 WIDC335-2D-S32-WC06 335 152 92 85 67
WIDC160-2D-S25-WC03 16.0 111 55 48 32 WIDC340-2D-S32-WC06 340 152 92 85 68
WIDC165-2D-S25-WC03 165 112 56 49 33 WCGX WIDC345-2D-S32-WC06 345 153 93 86 69
WIDC170-2D-525-WC03 170 13 57 50 34 0302 WIDC350-2D-S32-WC06 350 155 95 88 70
WIDC175-2D-S25-WC03 1755 114 58 51 35 WIDC355-2D-S32-WC06 355 156 % 89 71
WIDC180-2D-S25-WC03 180 115 59 52 36 WIDC360-2D-S32-WC06 36.0 157 97 90 72 o WCGX M35XT0
WIDC185-2D-S25-WC03 185 119 60 53 37 WIDC365-2D-S32-WC06 365 158 98 91 73 06T3
WIDC190-2D-S25-WC03 190 115 59 52 38 M2.5X6 WIDC370-2D-S32-WC06 37.0 159 99 92 74
WIDC195-2D-S25-WC03 19.5 116 60 53 39 25 WIDC375-2D-S32-WC06 375 161 101 94 75
WIDC200-2D-S25-WC04 200 1175 61.5 54.5 40 - WIDC380-2D-S32-WC06 38.0 1585 985 915 76
WIDC205-2D-S25-WC04 205 119 63 56 4 WIDC385-2D-S32-WC06 385 159.5 995 925 77
WIDC210-2D-S25-WC04 21.0 120 64 57 42 WIDC390-2D-S32-WC06 39.0 158 98 91 78
WIDC215-2D-S25-WC04 215 121 65 58 43 WCGX WIDC395-2D-S32-WC06 395 159.5 99,5 925 79

CERAMIC WIDC220-2D-525-WC04 20 | 12 | 66 59 4 0402 WIDCA400-2D-532-WC06 w0 159 | 9 9% 80 T
WIDC225-2D-S25-WC04 225 123 67 60 45 T8 WIDC410-2D-S32-WC06 410 161 101 94 82 s
WIDC230-2D-S25-WC04 230 124 68 61 46 WIDC420-2D-S40-WC08 420 181 m 103 84
WIDC235-2D-S25-WC04 235 125 69 62 a7 WIDC430-2D-S40-WC08 430 183 113 105 86
WIDC240-2D-S25-WC05 24.0 126 70 63 48 WIDC440-2D-S40-WC08 440 185 115 107 88

CERMET WIDC245-2D-S25-WC05 245 127 71 64 49 WIDC450-2D-S40-WC08 450 187 17 109 90 CERMET
WIDC250-2D-S25-WC05 250 132 76 69 50 WIDC460-2D-S40-WC08 46.0 189 119 111 92
UL e L 255 LET/ i i L WIDC470-2D-S40-WC08 470 191 121 13 94
WIDC260-2D-S32-WC05 26.0 138 78 Il 52 WIDC480-2D-S40-WC08 480 193 123 115 96

oo WIDC265-2D-S32-WC05 265 139 79 72 53 WIDC490-2D-S40-WC08 490 195 125 117 %8 .
/ WIDC270-2D-S32-WC05 270 140 80 73 54 WCGX M3.0XE WIDC500-2D-S40-WC08 50.0 197 127 119 100 oo /
PCD WIDC275-2D-S32-WC05 275 141 81 74 55 0503 WIDC510-2D-S40-WC08 51.0 199 129 121 102 40 0504 M4.0X10 PCD
WIDC280-2D-S32-WC05 28.0 142 82 75 56 WIDC520-2D-S40-WC08 52.0 201 131 123 104
WIDC285-2D-S32-WC05 285 143 83 76 57 32 WIDC530-2D-S40-WC08 53.0 203 133 125 106
TOOL WIDC290-2D-S32-WC05 29.0 144 84 7 58 WIDC540-2D-S40-WC08 54.0 205 135 127 108 TooL

HOLDER WIDC295-2D-532-WC05 295 | 145 85 78 59 WIDC550-2D-S40-WC08 550 | 207 | 137 129 | 110 HOLDER
WIDC300-2D-S32-WC05 300 146 86 9 60 WIDC560-2D-S40-WC08 56.0 209 139 131 112
WIDC305-2D-S32-WC05 305 146 86 79 61 WIDC570-2D-S40-WC08 57.0 211 141 133 114
WIDC310-2D-S32-WC06 31.0 147 87 80 62 WCGX WIDC580-2D-S40-WC08 58.0 213 143 135 116

MILLING WIDC315-2D-S32-WC06 315 148 88 81 63 06T3 M3oX10 e WIDC590-2D-S40-WC08 590 215 145 137 118 MILLING

CUTTER CUTTER

WIDC600-2D-S40-WC08 60.0 217 147 139 120
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WIDC 3D DRILL HOLDER WIDC 3D DRILL HOLDER

TURNING
&
MILLING

TURNING
&
MILLING

L
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L
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screw screw
WIDC140-3D-S25-WC03 14.0 123 M2.5X5 WIDC320-3D-S32-WC06 320 121 114
WIDC145-3D-S25-WC03 145 124.5 68.5 61.5 435 WIDC325-3D-S32-WC06 325 182.5 123 116 67.5
WIDC150-3D-S25-WC03 15.0 124 68 61 45 WIDC330-3D-S32-WC06 330 184 124 17 99
WIDC155-3D-S25-WC03 155 125.5 69.5 62.5 465 WIDC335-3D-S32-WC06 335 185.5 126 119 101
WIDC160-3D-S25-WC03 16.0 127 7 64 48 WIDC340-3D-S32-WC06 34.0 186 126 19 102
WIDC165-3D-S25-WC03 16.5 1285 725 65.5 495 WCGX WIDC345-3D-S32-WC06 345 1875 128 121 104
WIDC170-3D-S25-WC03 17.0 130 74 67 51 0302 WIDC350-3D-532-WC06 350 190 130 123 105
WIDC175-3D-S25-WC03 175.5 1315 755 68.5 52.5 WIDC355-3D-S32-WC06 8515 191.5 132 125 107
WIDC180-3D-S25-WC03 18.0 133 1 70 54 WIDC360-3D-S32-WC06 36.0 193 133 126 108 2 WCGX M35X10
WIDC185-3D-S25-WC03 185 | 1345 | 785 715 555 WIDC365-3D-S32-WC06 365 | 1945 135 128 110 06T3
WIDC190-3D-S25-WC03 19.0 134 78 71 57 M2.5X6 WIDC370-3D-S32-WC06 37.0 196 136 129 m
WIDC195-3D-S25-WC03 19.5 1355 79.5 725 58.5 25 WIDC375-3D-S32-WC06 375 1985 139 132 113
WIDC200-3D-S25-WC04 20.0 1375 815 745 60 7 WIDC380-3D-S32-WC06 38.0 196.5 139 130 114
WIDC205-3D-S25-WC04 20.5 139.5 835 76.5 61.5 WIDC385-3D-S32-WC06 385 198 137 131 116
WIDC210-3D-S25-WC04 21.0 141 85 78 63 WIDC390-3D-S32-WC06 39.0 197 138 130 17
WIDC215-3D-S25-WC04 215 1425 86.5 79.5 64.5 WCGX WIDC395-3D-S32-WC06 395 199 137 132 119
CERAMIC WIDC220-3D-525-WC04 20 | 144 | 88 81 66 0402 WIDCA400-3D-532-WC06 s0 | 199 | 1% | 132 | 120 T
WIDC225-3D-S25-WC04 225 1455 895 825 675 T8 WIDC410-3D-S32-WC06 410 202 142 135 123 s
WIDC230-3D-S25-WC04 23.0 147 91 84 69 WIDC420-3D-S40-WC08 420 223 153 145 126
WIDC235-3D-S25-WC04 235 1485 925 85.5 70.5 WIDC430-3D-S40-WC08 430 226 156 148 129
WIDC240-3D-S25-WC05 24.0 150 94 87 72 WIDC440-3D-S40-WC08 44.0 229 159 151 132
CERMET WIDC245-3D-525-WC05 245 | 1515 | 955 885 | 735 WIDC450-3D-540-WC08 450 232 162 154 135 CERMET
WIDC250-3D-S25-WC05 250 157 101 94 75 WIDC460-3D-S40-WC08 46.0 235 165 157 138
WIDC255-3D-S32-WC05 25.5 162.5 103 95.5 76.5 WIDC470-3D-S40-WC08 47.0 238 168 160 141
WIDC260-3D-S32-WC05 26.0 164 104 97 78 WIDC480-3D-S40-WC08 48.0 241 17 163 144
CBN WIDC265-3D-S32-WC05 26.5 165.5 106 98.5 795 WIDC490-3D-S40-WC08 49.0 244 174 166 147 .
/ WIDC270-3D-S32-WC05 270 167 107 100 81 WCGX M3.0XE WIDC500-3D-S40-WC08 50.0 247 177 169 150 . /
Peo WIDC275-3D-S32-WC05 215 | 1685 109 102 825 0503 WIDC510-3D-S40-WC08 51.0 250 180 172 153 40 0804 M4.0X10 PCD
WIDC280-3D-S32-WC05 28.0 170 110 103 84 WIDC520-3D-S40-WC08 52.0 253 183 175 156
WIDC285-3D-S32-WC05 285 171.5 112 105 855 32 WIDC530-3D-S40-WC08 53.0 256 186 178 159
TOOL WIDC290-3D-S32-WC05 29.0 173 113 106 87 WIDC540-3D-S40-WC08 54.0 259 189 181 162 TOOL
HOLDER WIDC295-3D-S32-WC05 295 1745 115 108 885 WIDC550-3D-S40-WC08 55.0 262 192 184 165 HOLDER
WIDC300-3D-S32-WC05 30.0 176 116 109 90 WIDC560-3D-S40-WC08 56.0 265 195 187 168
WIDC305-3D-S32-WC05 30.5 176.5 17 110 91.5 WIDC570-3D-S40-WC08 57.0 268 198 190 171
WIDC310-3D-S32-WC06 31.0 178 118 m 93 WCGX WIDC580-3D-S40-WC08 58.0 271 201 193 174
MILLING 06T3 M3.5X10 s MILLING
CUTTER WIDC315-3D-S32-WC06 315 1795 120 113 945 WIDC590-3D-S40-WC08 59.0 274 204 196 177 CUTTER
WIDC600-3D-S40-WC08 600 | 277 207 199 180
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WIDC 4D DRILL HOLDER WIDC 4D DRILL HOLDER

TURNING
&
MILLING
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&
MILLING
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screw screw
WIDC140-4D-S25-WC03 14.0 M2.5X5 WIDC320-4D-S32-WC06 320 213 153 128
WIDC145-4D-S25-WC03 145 139 83 76 58 WIDC325-4D-S32-WC06 325 215 155 148 130
WIDC150-4D-S25-WC03 15.0 139 83 76 60 WIDC330-4D-S32-WC06 330 217 157 150 132
WIDC155-4D-S25-WC03 155 141 85 78 62 WIDC335-4D-S32-WC06 335 219 159 152 134
WIDC160-4D-S25-WC03 16.0 143 87 80 64 WIDC340-4D-S32-WC06 34.0 220 160 153 136
WIDC165-4D-S25-WC03 16.5 145 89 82 66 WCGX WIDC345-4D-S32-WC06 345 222 162 155 138
WIDC170-4D-S25-WC03 170 147 91 84 68 0302 WIDC350-4D-S32-WC06 350 225 165 158 140
WIDC175-4D-S25-WC03 175.5 149 93 86 70 WIDC355-4D-S32-WC06 355 227 167 160 142
WIDC180-4D-S25-WC03 18.0 151 95 88 2 WIDC360-4D-S32-WC06 36.0 229 169 162 144 2 WCGX M3.5X10
WIDC185-4D-S25-WC03 185 153 97 %0 74 WIDC365-4D-S32-WC06 36,5 231 171 164 146 06T3
WIDC190-4D-S25-WC03 19.0 153 97 90 76 M2.5X6 WIDC370-4D-S32-WC06 37.0 233 173 166 148
WIDC195-4D-S25-WC03 19.5 155 99 92 78 25 WIDC375-4D-S32-WC06 375 236 176 169 150
WIDC200-4D-S25-WC04 20.0 1575 102 94.5 80 ™ WIDC380-4D-S32-WC06 38.0 2345 175 168 152
WIDC205-4D-S25-WC04 205 160 104 97 82 WIDC385-4D-S32-WC06 385 236.5 177 170 154
WIDC210-4D-S25-WC04 21.0 162 106 99 84 WIDC390-4D-S32-WC06 39.0 236 176 169 156
WIDC215-4D-S25-WC04 21.5 164 108 101 86 WCGX WIDC395-4D-S32-WC06 395 2385 179 172 158
CERAMIC WIDC220-4D-S25-WC04 220 | 166 | 110 | 103 88 0402 WIDC400-4D-S32-WC06 400 | 23 | 179 | 172 | 160 R
WIDC225-4D-S25-WC04 225 168 112 105 90 T8 WIDC410-4D-S32-WC06 41.0 243 183 176 164 s
WIDC230-4D-S25-WC04 230 170 114 107 92 WIDC420-4D-S40-WC08 420 265 195 187 168
WIDC235-4D-S25-WC04 235 172 146 109 94 WIDC430-4D-S40-WC08 430 269 199 191 172
WIDC240-4D-S25-WC05 24.0 174 118 m 96 WIDC440-4D-S40-WC08 44.0 273 203 195 176
CERMET WIDC245-4D-S25-WC05 245 176 120 113 98 WIDC450-4D-S40-WC08 450 277 207 199 180 CERMET
WIDC250-4D-S25-WC05 250 182 126 119 100 WIDC460-4D-S40-WC08 46.0 281 21 203 184
WIDC255-4D-S32-WC05 25.5 188 128 121 102 WIDC470-4D-S40-WC08 47.0 285 215 207 188
WIDC260-4D-S32-WC05 26.0 190 130 123 104 WIDC480-4D-S40-WC08 480 289 219 211 192
bCBN WIDC265-4D-S32-WC05 26.5 192 132 125 106 WIDC490-4D-S40-WC08 49.0 293 223 215 196 -
/ WIDC270-4D-S32-WC05 270 194 134 127 108 WCGX M3.0XE WIDC500-4D-S40-WC08 50.0 297 227 219 200 . /
PCD WIDC275-4D-S32-WC05 275 196 136 129 110 0503 WIDC510-4D-S40-WC08 51.0 301 231 223 204 40 0504 M4.0X10 PCD
WIDC280-4D-S32-WC05 28.0 198 138 131 112 WIDC520-4D-S40-WC08 52.0 305 235 227 208
WIDC285-4D-S32-WC05 285 200 140 133 114 32 WIDC530-4D-S40-WC08 53.0 309 239 231 212
TOOL WIDC290-4D-S32-WC05 29.0 202 142 135 116 WIDC540-4D-S40-WC08 54.0 313 243 235 216 TOOL
HOLDER WIDC295-4D-S32-WC05 295 204 144 137 118 WIDC550-4D-S40-WC08 55.0 317 247 239 220 HOLDER
WIDC300-4D-S32-WC05 30.0 206 146 139 120 WIDC560-4D-S40-WC08 56.0 321 251 243 224
WIDC305-4D-S32-WC05 305 207 147 140 122 WIDC570-4D-S40-WC08 57.0 325 255 247 228
WIDC310-4D-S32-WC06 310 209 149 142 124 WCGX WIDC580-4D-S40-WC08 58.0 329 259 251 232
MILLING 06T3 M3.5X10 s MILLING
CUTTER WIDC315-4D-S32-WC06 315 211 151 144 126 WIDC590-4D-S40-WC08 59.0 333 263 255 236 CUTTER
WIDC600-4D-S40-WC08 60.0 337 267 259 240
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DRILLING DRILLING

A A

WIDC 5D DRILL HOLDER WIDC 5D DRILL HOLDER

TURNING
&
MILLING

TURNING
&
MILLING

L

e >
L
| bewie LD L L L L L e ORI e Db D L Ll L L4 ke ORI e
screw screw
WIDC140-5D-S25-WC03 14.0 151 M2.5X5 WIDC320-5D-S32-WC06 320 160
WIDC145-5D-S25-WC03 145 153.5 975 90.5 725 WIDC325-5D-S32-WC06 325 2475 188 181 163
WIDC150-5D-S25-WC03 15.0 154 98 91 75 WIDC330-5D-S32-WC06 330 250 190 183 165
WIDC155-5D-S25-WC03 155 156.5 101 935 775 WIDC335-5D-S32-WC06 335 252.5 193 186 168
WIDC160-5D-S25-WC03 16.0 159 103 96 80 WIDC340-5D-S32-WC06 34.0 254 194 187 170
WIDC165-5D-S25-WC03 16,5 1615 106 985 825 WCGX WIDC345-5D-S32-WC06 345 256.5 197 190 173
WIDC170-5D-S25-WC03 17.0 164 108 101 85 0302 WIDC350-5D-532-WC06 350 260 200 193 175
WIDC175-5D-S25-WC03 175.5 166.5 111 104 875 WIDC355-5D-S32-WC06 355 262.5 203 196 178
WIDC180-5D-S25-WC03 18.0 169 113 106 90 WIDC360-5D-S32-WC06 36.0 265 205 198 180 2 WCGX M35X10
WIDC185-5D-S25-WC03 185 | 1715 116 109 925 WIDC365-5D-532-WC06 365 | 2675 208 201 183 06T3
WIDC190-5D-S25-WC03 19.0 172 116 109 95 M2.5X6 WIDC370-5D-S32-WC06 37.0 270 210 203 185
WIDC195-5D-S25-WC03 19.5 1745 119 112 97.5 25 WIDC375-5D-S32-WC06 375 2735 214 207 188
WIDC200-5D-S25-WC04 20.0 1775 122 115 100 ™ WIDC380-5D-S32-WC06 38.0 2725 213 206 190
WIDC205-5D-S25-WC04 20.5 180.5 125 118 103 WIDC385-5D-S32-WC06 385 275 215 208 193
WIDC210-5D-S25-WC04 21.0 183 127 120 105 WIDC390-5D-S32-WC06 39.0 275 215 208 195
WIDC215-5D-S25-WC04 215 185.5 130 123 108 WCGX WIDC395-5D-S32-WC06 395 278 218 211 198
CERAMIC WIDC220-5D-525-WC04 20 | 188 | 13 | 125 | 110 0402 WIDC400-5D-S32-WC06 00 | 29 | 20 | 212 | 200 N
WIDC225-5D-S25-WC04 225 190.5 135 128 13 T8 WIDC410-5D-S32-WC06 41.0 284 224 217 205 s
WIDC230-5D-S25-WC04 230 193 137 130 115 WIDC420-5D-S40-WC08 420 307 237 229 210
WIDC235-5D-S25-WC04 235 195.5 140 133 118 WIDC430-5D-S40-WC08 430 312 242 234 215
WIDC240-5D-S25-WCO05 24.0 198 142 135 120 WIDC440-5D-S40-WC08 44.0 317 247 239 220
CERMET WIDC245-5D-S25-WC05 245 2005 145 138 123 WIDC450-5D-S40-WC08 450 322 252 244 225 CERMET
WIDC250-5D-S25-WC05 25.0 207 151 144 125 WIDC460-5D-S40-WC08 46.0 327 257 249 230
WIDC255-5D-S32-WC05 25.5 2135 154 147 128 WIDC470-5D-S40-WC08 47.0 332 262 254 235
WIDC260-5D-S32-WC05 26.0 216 156 149 130 WIDC480-5D-S40-WC08 48.0 337 267 259 240
BCBN WIDC265-5D-S32-WC05 26.5 2185 159 152 133 WIDC490-5D-S40-WC08 490 342 272 264 245 oo
/ WIDC270-5D-S32-WC05 270 221 161 154 135 WCGX M3.0XE WIDC500-5D-S40-WC08 50.0 347 277 269 250 . /
PCD WIDC275-5D-S32-WC05 275 2235 164 157 138 0503 WIDC510-5D-S40-WC08 51.0 352 282 274 255 40 0504 M4.0X10 PCD
WIDC280-5D-S32-WC05 28.0 226 166 159 140 WIDC520-5D-S40-WC08 52.0 357 287 279 260
WIDC285-5D-S32-WC05 285 2285 169 162 143 32 WIDC530-5D-S40-WC08 53.0 362 292 284 265
TOOL WIDC290-5D-S32-WC05 29.0 231 17 164 145 WIDC540-5D-S40-WC08 54.0 367 297 289 270 TOOL
HOLDER WIDC295-5D-S32-WC05 295 2335 174 167 148 WIDC550-5D-S40-WC08 55.0 372 302 294 275 HOLDER
WIDC300-5D-S32-WCO05 30.0 236 176 169 150 WIDC560-5D-S40-WC08 56.0 377 307 299 280
WIDC305-5D-S32-WC05 30.5 237.5 178 171 153 WIDC570-5D-S40-WC08 57.0 382 312 304 285
WIDC310-5D-S32-WC06 31.0 240 180 173 155 WCGX WIDC580-5D-S40-WC08 58.0 387 317 309 290
MILLING 06T3 M3.5X10 s MILLING
CUTTER WIDC315-5D-S32-WC06 315 2425 183 176 158 WIDC590-5D-S40-WC08 59.0 392 322 314 295 CUTTER
WIDC600-5D-S40-WC08 60.0 397 327 319 300

292 UNION MATERIALS CUTTING TOOLS 293



TECHNICAL DATA

Test Results

Trouble Shooting

Hardness Conversion Table
Grade Comparison

Comparison of Work-piece




TECHNICAL DATA

A A

TURNING TURNING

& HIGH TEMPERATURE STRENGTH FLANK WEAR VS CUTTING DISTANCE &

MILLING MILLING

2.5 0.300
i\ ARO3+ZrO2 /. ST100
. , N A2O3+TIC 0.950 — —e— ST300
= .
z —o— SisNs _ /./?:// e— ST500
:_:: —e— WC+Coalloys E 0.200 e o— ST700
2 15 -
3 5 TC300
n = 0150
g 1 ‘ ; ‘ ; ;:c )
5- \T o 0.100 Cutting Condition
Workpiece : SKD-11(HRC>65)
0.5 ‘ Velocity : 150m/min
0.050 Feed : 0.15mm/rev
Depth : 0.3mm
0 20 300 600 900 1200 0.000 Insert : SNGN 120412 E040
900 1800 2700 3600 4500 5400
Temp. (°C)
Cutting Distance (m)
100 0.300
Al203+Zr02 e —o— SZ200
: —0— Si3N4 - / /./
é 90 7:&\ —e— WC+Co alloys g 0.200 /./
n ) /
o 85 N = 0150
S z
©
T 80 l\ | T 0.100 —o— | Cutting Condition
Workpiece : FC-25(HRC>45)
75 Velocity : 500m/min
0.050 Feed : 0.5mm/rev
70 Depth: 1.2mm
20 400 800 1200 0.000 Insert : SNGN 120412 E040
408 816 1224 1632 2040 2448 2856 3264
Temp. (°C)

Cutting Distance (m)

296 UNION MATERIALS CUTTING TOOLS 297



TURNING
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TECHNICAL DATA

& FLANKWEAR VS CUTTING DISTANCE

MILLING

0.350

0.300

0.250

0.200

0.150

Flank Wear (mm)

0.100

0.050

0.000

SN26
—® —o— SN300
| e |

/,//0//'//0 SN400

/0/ / —&— SN600

—®— SN800

/f’./ Cutting Condition
7

Workpiece : FC-25(HRC>45)
Velocity : 800m/min

Feed : 0.5mm/rev

Depth : 2.0mm

Insert : CNGN 120412 E040

408

816

1224 1632 2040 2448 2856 3264

Cutting Distance (m)

FLANK WEAR VS CUTTING DISTANCE

0.250
—e— TX510
—o— TX515
0.200 TX520
€ TX530
E
\
5 0.150 | —
=
<
© 0.100 -
E :%
0.050
0.000
408 816 1224 1632
Cutting Distance (m)
298 UNION MATERIALS

TROUBLE SHOOTING

Flank Wear

Crater Wear

Thermal
Cracking

Notch Wear

Edge
Splintering

Plastic
Deformation

Built-up-Edge

Breakage

CUTTING TOOLS

Status

+ Variation of dimension
+ Deteriorated finishing surface
* Increasing machining load

Cause Countermeasures

+ Wear by grinded surface
« Excessive feed rate and
cutting speed

* Reduce cutting Speed
+ Use larger corner radius
+ Use high wear-resistant grade

+ Deterioration of chip disposal
+ Deteriorated finishing surface

+ Wear by chips (remarkable
with ductile cast iron)
« Excessive cutting speed

* Reduce cutting Speed

+ Use smaller lead angle

+ Check edge geometry

+ Use high wear-resistant grade

+ Deteriorated finishing surface
+ Occurrence of chipping

« Severe cycle of heating &
cooling during cutting

+ Excessive feed rate and
cutting speed

+ Reduce cutting speed

* Reduce feed rate

+ Change to dry machining
+ Use tougher grade

+ Deteriorated finishing surface
* Increasing machining load

« Excessive feed rate and
cutting depth

+ Reduce cutting depth

+ Reduce feed rate

+ Use tougher grade

* Increase coolant supply

+ Occurrence of fire flower
+ Occurrence of noise
+ Increasing Machining load

« Excessive feed rate
« Falling-off of BUE
« Weak cutting edge

+ Use tougher grade

+ Check edge geometry

+ Increase stability of the system
+ Use larger lead angle

+ Variation of dimension
+ Chipping of cutting edge

+ High machining load
+ Use of improper grade

* Reduce cutting speed
* Reduce feed rate
+ Reduce cutting depth
+ Use harder grade

+ Deteriorated finishing surface
+ Variation of dimension
+ Occurrence of chipping

« High affinity with work piece
« Low cutting speed

+ Increase cutting speed
* Increase feed rate

+ Use tougher grade

+ Use larger rake angle

+ Occurrence of fire flower
+ Cutting impossible

+ Using low toughness Insert
« Using improper clamping holder

+ Use tougher grade

* Reduce feed rate

+ Reduce cutting depth

+ Increase stability of the system

A

TURNING
&
MILLING

299
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HARDNESS CONVERSION TABLE

TURNING

TURNING
& VICKERS | KNOOP BRINELL SHORE

ROCKWELL ROCKWELL SUPERFICIAL TENSILE &
g Q g
HARDNESS HARDNES HARDNESS HARDNESS NUMBER HARDNESS NUMBER HARDNES STRENGT!

VICKERS BRINELL SHORE
HARDNESS HARDNESS HARDNESS ROCKWELL ROCKWELL SUPERFICIAL HARDNESS TENSILE

HARDNESS NUMBER HARDNESS NUMBER STRENGT!

MILLING NL(J}_IK/?ER NUMBER Nl(Jl-l\IIIIS?ER o i NL(Jl_I;/IS?ER R NL(m?ER NL(,:E\I/IK?ER NL(J::/;;ER . ) NL(JFI;/IS?ER R MILLING
HBS HBW SCALE 500gf HBS HBW SCALE
3000kgf | 3000kgf 30N LOAD | 3000kgf | 3000kgf 30N
LOAD LOAD 30kgf and LOAD LOAD
10mm 10mm LOAD (0)Y/=5 10mm
STEEL | CARBIDE | DIAMOND DIAMOND| DIAMOND| DIAMOND| DIAMOND| DIAMOND STEEL
BALL BALL
1865 92.1 80 86.5 9.5 920 87.0 336 342 319 319 67.4 108.0 34 50.8 772 542 36.1 477 108
1787 916 79 85.7 9623 915 86.2 327 334 3n 3n 66.8 1075 33 50.0 766 533 349 466 105
1710 91.1 78 84.9 9.1 90.9 85.4 318 326 301 301 66.3 107.0 32 49.2 76.1 52.1 337 456 102
1633 90,6 77 84.2 958 9023 845 310 318 294 294 65.8 1060 31 484 756 513 325 446 100
1556 90.1 76 834 955 89.7 836 302 311 286 286 65.3 1055 30 477 750 50.4 313 436 97
1478 896 75 826 95.2 89.1 825 294 304 279 279 647 1045 29 470 745 495 301 2.7 95
1400 89.0 74 818 94.9 885 81.6 286 207 21 21 64.3 1040 28 46.1 739 486 289 M7 93
1323 885 73 81.0 94.6 87.9 80.7 279 290 264 264 638 1030 27 452 733 477 278 408 90
1245 88.0 72 80.1 94.3 87.2 79.7 212 284 258 258 633 1025 2% 446 728 468 267 399 88
1160 87.1 71 794 94,0 86.5 787 266 278 253 253 628 1015 25 438 722 459 255 39.2 86
1076 972 86.8 70 786 937 858 776 260 272 247 247 62.4 101.0 24 431 716 450 243 384 84
1004 946 86.2 69 77.8 934 85.1 76.4 254 266 243 243 620 100.0 23 421 710 440 231 377 82
940 920 856 68 769 93.2 84.3 75.4 248 261 237 237 615 99.0 2 M6 705 432 220 369 80
900 895 850 67 76.1 929 836 74.2 952 243 256 231 231 61.0 985 21 409 69.9 423 20.7 36.3 79
865 870 845 66 754 925 828 733 93.1 238 251 226 226 60.5 97.8 20 401 69.4 M5 196 356 77
832 846 739 839 65 745 922 819 720 91.0 230 243 219 219 9.7 18 346 75
800 822 722 834 64 738 91.8 81.1 710 889 222 236 212 212 955 16 335 72
772 799 705 828 63 730 914 80.1 69.9 87.0 213 229 203 203 939 14 323 69
746 776 688 823 62 722 91.1 793 66.6 85.2 204 220 194 194 923 12 311 66
720 754 670 81.8 61 715 90.7 78.4 67.7 833 1% 212 187 187 90.7 10 300 63
697 732 654 81.2 60 707 90.2 775 66.6 81.6 188 204 179 179 895 8 61
674 710 634 80.7 59 69.9 898 766 65.5 79.9 180 196 171 17 87.1 6 59
653 690 615 80.1 58 69.2 89.3 757 64.3 78.2 173 189 165 165 855 4 56
633 670 595 796 57 68.5 889 74.8 63.2 756 166 181 158 158 835 2 54
613 650 577 790 56 67.7 883 739 620 750
595 630 560 785 55 66.9 87.9 730 60.9 735 212
577 612 543 780 54 66.1 87.4 720 508 719 205
560 594 525 774 53 65.4 86.9 71.2 586 704 199
544 576 500 512 768 52 64.6 86.4 702 57.4 69.0 192
528 558 487 49 763 51 638 859 69.4 56.1 676 186 PROPERTIES OF ELEMENTS
513 542 475 481 759 50 63.1 855 685 55.0 66.2 179
498 52 464 469 75.2 49 62.1 85.0 67.6 538 64.7 172
484 510 451 455 74.7 48 61.4 845 66.7 525 63.4 167 :
47 495 442 443 741 47 60.8 839 65.8 514 62.1 161 Density Hardness Young's Modulus Thermal Expansion Melting Point
Coefficient "
458 480 432 432 736 46 60.0 835 64.8 503 608 156 (g/cm?) (kg/mm?) (X10° kg/mm?) (10%/°C) (0
446 466 421 421 731 45 50.2 830 64.0 49.0 506 151
we 15.60 2150 70 51 2900
434 452 409 409 725 44 585 825 63.1 478 58.4 146 _
423 438 400 400 700 43 577 820 62.2 467 572 141 fic 494 3200 46 6 3200
412 426 390 390 715 4 56.9 815 613 455 56.1 136 TaC 14.50 1800 2 66 3800
402 414 381 381 709 41 56.2 809 60.4 443 55.0 132 NbC 820 2050 35 68 3,500
392 402 371 371 704 40 55.4 80.4 59.5 431 539 127 TiN 543 2,000 2% 92 2950
382 391 362 362 69.9 39 54.6 799 58.6 Mn9 529 124 Al203 398 3,000 42 85 2050
372 380 353 353 69.4 38 538 794 57.7 408 518 120 CBN 348 4,500 71 ar
363 370 344 344 68.9 37 53.1 788 56.8 396 50.7 118 Diamond 352> 9,000 99 31
354 360 336 336 68.4 109.0 36 523 783 55.9 384 497 114 Co 890 10~18 123 1,495
345 351 327 327 67.9 1085 35 515 777 550 37.2 487 110 Ni 890 20 133 1455
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TECHNICAL DATA

GRADE COMPARISON

NTK | CeramTec | Kennametal Tungaloy
LX21

ST100 A5 XD202  NBYOS/M AB10
ST300 He2 KY1615 €650 GEM6 KT66
Black IR Hes SH2 MC2 LX10 GEMT NB150H AB20
D200 HC6 SH4
Gr e TCI/3/59  zc4 KY4400 AGEN
pated - IR SHC i CC6050 X1 proeN | X080 NBIOOC  AB2010
S7200 HCI SN60
White 7300 HW2 SN8OE ';0&0 CC620 LXA GEM9 Aﬁgg‘) W80 AW120
NSZ HW3 SN180
38#320% Eﬁ} 3583 KY2000 06090 FX105 HSN100 | KS6000  XE515 NS260
ﬁi.”t?on SN400 SX2 SL500 KY3500 CC6190 X710 GSNT00  KS6050 X520 SN2000K AST0
itride SN500 SX6 SU550 SN2100K
SN60O
SN700 X5 KY3000 XSYTIN-T AS20
Coated
CERAMIC ﬁllltlﬁgg Neaoo P2 Srosoe Ky S0 G6C1690 TF110 HSN200 | CS7050  XE9 NS260C sc10
v R A
|/
SN1000 SX9 SL808 KY1540 cceoe TEELD Reel SN2000S | 7¢3030
KYS30
SL654C
Coated NC800
. P9 SL658C KYS25 SIALOX | KX207
SO NC1000 Sosec
Whisker [V A wﬁ&gfﬂcs CC670 W43 WG300 KXW WX1500 TC430
Coated [REL) WG600
Whisker [RZ00 WET00
T3N/CTX TN30
TX510 XT3 SC35 KT125/HTX NS520 TNGOT0 T110A
TX515  TISC30  SCI5  KT3ISKTIZSMT2  Clools NAD TI2A
Non CT525
Coated CTX/N20/ NS420 TNGO
TX520 050 SC40 TT125/PS5 CT530 NS730 TNG020 T130A
NS540
CERVET TX530 N40/C45 SC60 KZ20S NS740 TN9O
GT520 PV30
1L GT720 PVT010
AT530
Coated TX915 Q151215 GT730 PV7020 AP25N
Q50/ T1200A
TX920 CT2/750 KT513S GC1525 GT530 UP35N T130Z
TX930 UP45N
BN100
WBN735 KB1345 MB710 BN500
SBN1000 B22 WBNT50 KD120 BX950 KBN65B MB730 BN600
BN700
KB1610 BN250
SBN2000 B20 WBN570 KDOS0/KD08T CB7015 BX310 KBN10B MB810 BNX10
SBN3000 B24 WBN560 KB1625 CB7020 BX330 MB825 BN250
PCBN BN350
BX360 MBED2Z5 DN
SBN4000 B36 WBN555 KB1630 CB7050 BX380 KBN25B ~ MB850 BNS25
BX450 MB835 BN250
BN80
SBNSD00  BI6 o0 KD230 CB50 BX90S KBN9OO ~MBST40  BNS800
KPD0O1
SPD1000 DX120 KPD002 MD230 DA200
SPD2000 PA1 KD100 CD10 DX140 KPDO10  MD220 DA150
PCD KD1415
DA90
SPD3000 PD1 KD100 DX160 KPD025 MD205 DAT000
DX180

UNION MATERIALS

A

COMPARISON OF WORK-PIECE

e . TURNING
ISO Korea United Kingdom |  America France Japan
KS AIS/SAE JIS &
Carbon steels MILLING
SM15C 080M15 1015 Ck15 C15K C16 1370 XC12 S15C
SM25C - 1025 ck25 - - - - S25C
SM35C 060A35 1035(1037) Ck35 - C36 1572 XC38TS S35C
SM45C 080M46 1045(1046) Cka5 C45K C45 1672 XC42 S45C
SM50C 060A52 1049 Ck50 - C53 1674 XC48TS S50C
SM55C 070M55 1055 Ckb5 C55K C5 - XC55 S55C
SM58C 080A62 1060 Ck58 - C60 1678 XC60 S58C
- 212M36 1140 35520 F2106 - 1957 35MF4 -
SCMn1 150M28 1330 28Mn6 - - - 20M5 SCMn1
- 230MO07 1215 9SMn36 12SMn35 CF9SMn36 - S300 -
SMn438(H) - 1355 36Mn5 36Mn5 - 2120 40M5 SMn738(H)
sum22 230M07 1213 9SMn28 11SMn28 CF9SMn28 1912 $250 sum22
| Low alloy steels
SNC815 655M13 3310:3415 14NiCr14 - - - 12NC15 SNC815(H)
SNC415 - 3415 14NiCr10 15NICr11 16NiICr11 = T4NCT1 SNC415(H)
SNC236 640A35 3435 36NiCr6 - - - 35NC6 SNC236
SCM420,SCM430  1717DS110 41300 250rMo4 55Cr3 25CMo(KB) 2225 25CD4 SM420,SCM430
SCM432SCCRM3  708A37 4137:4135 34CrMo4 34CrMo4 35CrMo4 2234 35CD4 SM432,SCCRM3
SCM415 - - 15CrMo5 12CrMo4 - 2216 12CD4 SCM415(H)
SCM440 708M40 4140 42CMod 42CMo4 42CMo4 2244 42CD4 SCM440(H)
SCM440 708M40 4140:4142 41CrMo4 42CrMo4 41CrMo4 2244 42CDATS SCM440
- 820A16 - 17CrNiMo6 14NiCrMo13 - - 18NCD6 -
- 1503-245-420 4520 16Mo5 16Mo5 16Mo5 - - -
SCMnH1 Z120M12 - G-X120Mn12 | X120Mn12 XG120Mn12 - Z120M12 SCMnH/1
SCr415 523M15 5015 15Cr3 - - - 12C3 SCr415(H)
- (527M20) 5115 16MnCr5 16MnCr5 16MnCr5 2511 16MC5 -
SCr430 530A32 5130 34Cr4 35Cr4 34Cr4(KB) = 32C4 SCr430(H)
SCrd40 530M40 5140 42Cr4 42Cr4 41Crd - 42C4 SCra40(H)
p SPS T35A50 6050 50Crv4 51Crv4 50Crv4 2230 50CA4 SUP10
SPS9 527M60 5155 55Cr3 - - - 55Cr3 SUP9(A)
g = 905M39 . 41CrAIMo7 41CrAIMo7 41CrAIMo7 2940 40CAD6,12 -
SNCM220 805M20 8620 2INiCrMo22 ~ 20NiCrMo2 20NiCrMo2 2506 30NCD2 SNCM22(H)
SNCM240 311-Type7 8637,8640 40NiCrMo22 40NiCrMo2  40NiCrMo2(KB) - - SNCM240
- 250A53 9255 55Si7 56Si7 555i8 2085 5587 -
- 816M40 9840 36CrNiMo4 35NiCrMo4  38NiCrMo4(KB) - 40NCD3 -
SU2 534A99 52100 100Cr6 F.131 100Cr6 2258 100C6 SuU2
SUM22L - 12L13 9SMnPb28 11SMnPb28 CF9SMnPh28 1914 S250Ph SUM22L
- - 12014 -SMnPb36 12SMnPb25 | CF9SMnPb36 1926 S300Pb -
- 150-620Gr27 ASTM A182 13CrMo44 14CrMo45 14CrMo45 - 15CD3.5 -
- 1501-622 ASTMA182  10CrMo910 TUH 12CrM09,10 2218 12CD9,10 -
- - ASTM A350LF5 14Ni6 15Ni6 14Ni6 - 16N6 -
- 1501-240 ASTM A204Gr.A 15Mo3 16Mo3 16Mo3KW 2912 15D3 -
- T22M24 -32CrMo12 32CrMo12 F124.A 32CrMo12 2240 30CD12 -
High alloy steels
STD1 BD3 D3 X210Cr12 X210Cr12 X210CrMoV13KU - Z200C12 SKD1
STS12 - A2 Z100CnMoVSTZ100CDVS BA2 2260 Z100CnMoV51  Z100CnMoV5TKU — SKD12
- - - X210CrW12 X210CiE12 | X215CRW121KU 2312 - SKD2
STD61 BH21 H21 X30WCrV9 X30WCrVv9 X28W09KU - Z30WCV9 SKD5
- BH13 H13 X40CrMoV51 | X40CrMoV5  X35CrMoVKU 2242 Z40CDV5 SKS31
STS31 - - 105WCr6 05WCr5 3KU 2140 105WC13 SKS43
STS43 BW2 W210 100Vi - - - Y105V SKT4
STF4 - L6 55NiCrMoV6 F.5208 - - 55NCDV7 SUH1
- 401545 HW3 X45GrSia3 F322 T10WCr6 - Z45CS9 SKH55
SKH55 - - $6-5-2-5 HS6-5-2-5 - 2723 Z85WDKCV2723 SKH3
SKH3 BT4 T4 S18-1-2-5 HS18-1-1-5  X78WC01805KU - ZBOWKCV SKH9
SKH51 BM2 M2 $6-5-2 HS6-5-2  X82WMo0650KU 2122 Z85WDCV -
- - - M7 HS2-9-2  ZI0OWCWVHS2-9-2 2782 $2-9-2 -
SKH2 BT1 m $18-0-1 HS18-0-1 XT5W18KU - Z08WCV SKH2
- BS1 S1 45WCrVT 45WCrSi8 45WCrV8KU 2710 - -
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COMPARISON OF WORK-PIECE

M

Stainless
Steel

Korea
KS

STS301
STS303
STS304
STS304L
SSC16
STS304L
STR31
STR309
STR310
STS316
STS316LN
STS316L
SSC16
STS317L

STS321
STS347
STS12
STS403
STS405
STS410
STS420J2
STS430
STS430F
STS431
STS434
STR446
SSC5
STR35,STR36
STR4
HRHC15
STR330

UnitedKingdom| America

304815

304862

310824

320817

351812
BA2
403817
403817
410821
420845
430815
431829
434817
425C
348554
443565
330C11

3072-76

3146-3
HR8

TA10-13/TA28
TA1417

AIS/SAE

301
303
304
304
304L
304LX2CrNi1819
304LN
HW3X45CrSi93
309
310S
316
316LN
316L
316LXCrNiMo
316Ti
317L
X10CrNi
S32304
$32900
$31803
321
347
A2
403
405
410

430
430F
431
434
446
EV8
HNW6
X12NiCrSi
4676
5390A
5391
5383
5537C
5660
5666
AMS5397
AMS5399
AMS5544
AMS5772
AMSR56400
AMSR54520

X12CNiT77

X120NIS188Z10CNF18.09

X5CrNi189
X5CrNi189
X2CrNi1911
Z2CrNi1810
Z2CrNiN,1810
Z45CrSio3
X15CrNiSi201
X12CrNi2521
X5CrNiMo1810
X2CrNiMoN
X2CrNiMo1812
Z2cndCND1712
Z2CND1915
X24CrNiMo1816
Z6CNDNb
“X2CrNiN,234"
X8CrNiMo.275
X2CrNiMoN
X10CeNiTi
X6CrNiNb189
Z100CnMoV51
X7Cr13
X10CrAI13
X10Cr13
X46Cr13
X8Cr7
X12CrMoS17
X22CrNi6
X6CrMo17
X10CrA124
X5CrNi134
X53CrMnNiN219
X80CrNiSi20
GX4ONICrSi

NiCu30AI
S-NiCr13A16MoNb
NiCr19Fe19NbMo
CoCr20W15Ni
NiFe35Cr14MoTi
NiCr22Mo9Nb
NiCr15Cr10MoATi
NiCr19Co11MoTi
NiCr19Fe19NbMo
CoCr22W14Ni
TiAl6VA
TiAI5Sn2.5

Spain
UNF

304831

F.3551
304C12
304512

401845
F.332
346516

316813
F.3535
317812

F.3553
347817
Z100CnMoV51
F.3110
F.311
F.3401
F.3405
F.3113
F317
F.33427

F.320B

ltaly
UNI

2331
2346
X5CrNi18
X5CrNi1810
2333
2352

X60CrNi2520
XSCrNIMo17122347

2353
X6CrNiMoTi1712
2367

X6CrNiTi1811
X6CrNiND18.112338
7100CnMoV51KU

X6Cr13
X10CrAI3
L13
X40Cr145
X8Cr17
X10CrS17
X16CrNi16
ZX8CrMo17
X16Cr26
X53CrMnNiNN
X80CrSiNi20
XG50NiCr

Sweden

SS

F.3517
F.3517
2332/2333F.3551

2332
F.3503
231
SF322
2361
F.3543
2375

France
AFNOR

Z12CN17.07K120MiT 707

X10CrNiS18.09
Z6CN18.09
Z6CN18.09
X2CrNi1011

Z2CN1810
X45CrSi8
Z15CNS2012
Z12CN2520
Z6CND1711
X2CND1713

X2CrNiMo1712
Z6VDT17.12

X2CrNiMo1816

X6CrNiMoMoNb

Z2CN23-04AZ

Z2CND22-0503

Z6CNT18.10
Z6CNNb18.10
Z100CDV5
76C13
710C13
Z10C14

Z4CM
ZBC17
Z10CF17
Z15CNi6.02
ZBCD17.01
Z10CAC24
ZACND13.4M
Z52CMN21.09
Z80CSN20.02

Z12NCS35.16
NC22FeD
NC12D
NC19rNB
KC20WN
ZSNCDT42
NC22FeDNB
NC19KDT
NC20K14
KC22WN
T-A6V
T-ASE

Japan
JIS

SUS301
SUS303
SUS304
SUS304
SUS304L
SCS16
NSUS304LN
SUH1
SUH309
SUH310
SUS316
SUS316LN
SUS316L
SCS16
317L
318

SUS321
SUS347
SKD12
SUS403
SUS405
SUS410
SUS420J2
SUS430
SUS430F
SUS431
SUS434
SUH446
SCS5
SUH35,SUH36
SUH4
SCH15
SUH330330

UNION MATERIALS

COMPARISON OF WORK-PIECE

Korea America German
KS AIS/SAE DIN
Gray castiron

GC100 - No20B G10 110 FC100
GC150 Grade150 No25B G615 = G4 115 Ft15D FC150

France

GC200 Grade220 No30B GG20 - G20 120 Ft20D FC200

GC250 Grade260 No35B GG25 = G25 125 Ft25D FC250

GC300 Grade300 GNo45B GG30 - G30 130 Ft30D FC300

GC350 Grade350 No50B GG35 = G35 135 Ft35D FC350

GCD400 SNG420/2 60-40-18 GGG40 - (S400-12 0717-02 FCS400-12 FCD400

GCD500 SNG500/7 65-45-12 GGG50 = GS500/7 0727-02 HGS500-7 FCD500

GCD600 SNG600/3 80-55-06 GGG60 - GS600/3 0732-03 FGS600-3 FCD600

K GCD700 SNG700/2 100-70-03 GGG70 = GS700/2 0737-01 FGS700-2 FCD700

Castiron | Ductile castiron

B340/12

= P440/7 40010 GTS-45 = = 0852 = =
- P510/4 50005 GTS-55 - - 0854 MP50-5 -
o P570/3

Aluminium alloy

HRHC15 330C11 - GX4ONICrSi - XG5ONICr - - SCH15
STR330 = X12NiCrSi - - - - Z12NCS35.16  SUH330330
- 3072-76 4676 NiCu30Al - - - -
> - 5390A = - - - NC22FeD
- 3146-3 5391 S-NiCr13A16MoNb - - - NC12D
CUTTING TOOLS
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TECHNICAL DATA

A A

COMPARISON OF WORK-PIECE (NI-BASED HEAT RESISTANT ALLOYS)

TURNING
&

Hardness Nominal composition

Material Commercial

TURNING
Condition desianation Brinell HB Approximate content in % &
LU T o | g | Fe [ Mo | G [ wn | s | A | T [otes) [ we | aws | s | Amon_| ekt | DNIs | LU
Haynes 80A - - 709 20.0 20 30 - 0.1 - - 15 25 - - - - - - -
Haynes 75 - - 3.7 20.0 - 50 - 0.12 - - 0.25 0.4 05 - - - - - -
Haynes 263 - - 514 20.0 20.0 - 6.0 0.06 - - 1.0 1.5 - - - - - - - -
Haynes 600 ® = 759 16.0 = 8.0 ® 0.08 o o = @ o = = = ° = = =
Haynes 625 - - 61.4 21.0 - 5.0 9.0 0.1 - - - - 35 - - - - - - -
Haynes X-750 = = 749 16.0 = 7.0 = 0.08 = = 038 0.25 10 = 5542 = NC15TNbA = = =
Haynes 718 - - 53.5 18.0 - 19.0 3.0 0.08 - - 0.5 09 5.0 - - - - - - -
Inconel 781 = = 70.0 16.0 = 80 = 0.07 225 0.15 0.1 30 0.2 = = = = = = =
Nimocast PE10 - - 56.4 20.0 - - 6.0 - - - - - 9.0 - - - - - NiFe33Cr17Mo -
Nimocast PD16 = = 438 16.5 = 340 33 0.06 = = 1.2 1.2 = = 5397 = NK15CAT LW2.4674 = =
Nimocast PK24 B = 61.1 9.5 15.0 - 3.0 017 - - 55 4.7 1.0 - = B - - - -
Nimocast 842 - - 57.7 220 10.0 - 10.0 0.3 - - - - - 5391A - HC204 NC13AD 2.4670 S-NiCr13AI6MoNb -
Nimocast 713 - - 726 134 - - 45 0.12 - - 6.2 10 23 - - 3146 - - - -
Nimonic 95 - - 499 19.5 - 5.0 - 0.11 - 1.0 2.0 35 - - - HC6,204 - - - -
Ni-based Nimonic 242 - - 58.0 215 10.0 - 10.5 - - - - - - - - - - - - -
Alloys Nimonic PE13 - - 49.0 218 15 185 9.0 0.1 0.5 0.5 - - 0.6 5536E 5754E = NC22FeD 2.4665 NiCr22Fe18Mo =
Nimonic PK25 - - 499 19.0 19.5 - 4.0 0.08 0.8 0.8 29 29 - 5751A 5753 - NKOD20ATU 2.4666 NiCr18CoMo -
Nimonic PK31 - - 53.8 20.0 14.0 - 45 - - - 04 23 5.0 @ @ o = @ o o
Refractaloy 26 - - 38.0 19.0 20.0 16.0 32 0.03 0.8 1.0 0.2 2.75 - - - - Z6NKCDT38 - - -
Rene 63 - - 544 140 15.0 0.5 6.0 0.05 0.1 0.2 38 25 35 - - - - - - -
Rene 77 - - 57.6 15.0 15.0 04 42 017 0.1 0.1 43 33 - - - - - - - -
Rene 80 = = 61.0 14.0 9.5 = 40 0.15 = = = 0 8.0 = = = = = = =
Rene 95 - - 64.5 140 80 - 35 0.15 - - - 25 35 - - - NC14K8 - - -
Rene 100 = = 60.6 10.0 15.0 = 3.0 0.18 = = 55 4.7 = = = = = = NiCo15Cr10MoAITi =
Rene 125 - - 60.0 89 10.0 - 20 0.1 - - a7 25 7.0 - - - = - - -
TRW 1800 = = 70.0 13.0 = = = 0.1 = = 6.0 0.06 10.5 = = o = = o o
TRWV1A - - 70.5 6.0 75 - 20 0.13 - - 54 1.0 6.3 - - - - - NiTa9Co8W6CrAl -
Udimet 630 - - 41.0 17.0 = 175 30 0.04 = = 0.6 1.1 41 - - - - 2.4668 NiCr19NbMo -
Udimet 700 - - 54.6 15.0 175 - - 0.1 - - 44 34 - - - - NCKD20AT 2.4636 NiCo15CrMoAITi -
Udimet 710 = = 55.0 18.0 15.0 0.5 15 0.07 = = 25 50 15 = = = NC18TDA = = =
Hastalloy B 140 - 64.3 0.6 1.25 55 280 0.1 0.8 0.7 - - - 5396A 5596 - ND37FeV 2.4800 S-NiMo30 N10001
Hastalloy C 200 - 54.1 16.0 1.25 5.75 17.0 0.07 0.8 0.7 - - 40 5388C 5388 - - 2.4602 NiCr17Mo17FeW N10002
Hastalloy N - - 722 7.0 0.25 3.0 16.5 0.06 04 0.25 0.5 - 0.21 5771 5607 - - - - N10003
Hastalloy W - - 62.7 50 1.25 55 245 0.06 05 0.5 - - - - 5786 - - - - N10004
Hastalloy X 160 - 471 220 15 185 9.0 0.1 0.6 0.6 - - 0.6 5390A 5390 3072-76 NC22FeD 2.4603 - NO06002
Incoloy 804 = = 41.0 295 = 26.0 = 0.1 1.0 0.75 0.25 0.6 0.5 = = 3072-76 = = = =
Annealed or Incoloy 825 180 - 420 21.0 - 30.0 30 0.04 - - - 1.0 20 - - - NC21FeDU 2.4858 NiCr21Mo N08825
Solution Treated Inconel 600 170 - 75.0 155 - 8.0 - 0.05 - - - - - 5540 5580 - NC15Fe 24816 NiCr15Fe NO6600
Inconel 601 150 - 60.0 23.0 - 14.0 - 0.05 - - 14 - - - 5715 - - 24851 NiCr23Fe NO06601
Inconel 604 180 = 744 15.8 = 72 = 0.04 0.2 0.2 = = 0.1 = = 3072-76 = = = =
Inconel 625 180 - 61.0 215 - 25 9.0 0.04 0.5 05 0.4 04 36 - 5666 - NC22FeDNB 2.4856 NiCr22Mo9Nb NO06625
Monel 400 110 = 64.0 = = 15 = 0.12 1.0 = = = 320 4544 4574 HR5,203-4 NU30 2.4360 NiCu30Fe N04400
Monel R-405 110 - 66.0 - - 1.2 - 0.15 1.0 - - - 31.06 4674 7234 - - - NO04405
Nimonic 75 170 = 75.0 195 = 4.0 = 0.12 = = = 0.4 = = = NC20T 2.4630 NiCr20Ti =
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TECHNICAL DATA

A A

COMPARISON OF WORK-PIECE (NI-BASED HEAT RESISTANT ALLOYS)

TURNING
&

Hardness Nominal composition

Material Commercial

TURNING
Condition desianation Brinell HB Approximate content in % &
MILLING : EREERE e | s | B | mon | wehsn | owims MILLING
Astroloy - - 569 = 150 | 150 - 525 | 006 - - 40 | 35 | 005 - - - - - - -
HastelloyR235 | - - 61.0 150 | 25 | 100 | 55 | 015 | 025 | 06 | 30 20 - - - - - - - -
Incoloy 901 180 | 300 | 443 | 125 - 340 | 60 | 005 | 024 | 012 | 015 | 27 | 015 - 5660 - ZSNCDT42 LW2.4662 NiFe35Cr14MoTi NO09901
Incoloy 903 - 380 | 390 - 150 | 410 - 0.02 - - 07 | 14 | 30 - - - - - - -
Inconel 700 - 350 | 460 | 150 | 235 | 07 | 375 | 012 | 0100 | 03 | 30 | 22 - - - - NK27CADT - NiCo29Cr15MOoAITi -
Inconel 702 - - 796 | 156 - 035 - 004 | 005 | 02 | 30 | 07 - - 5550 - - - - NO7702
Inconel 706 - - 420 | 160 - 400 - 003 | 02 | 03 04 175 - - 5702 - - - - N09707
Inconel 713 - - 750 | 125 - - 42 | 012 - - 6.1 08 - - 5391 3146-3 NC12AD LW2.4670 S-NiCr13AI6MoNb -
Inconel 718 | 180 | 380 | 525 | 190 - 190 | 30 | 004 | 035 035 | 09 | 09 | 01 5383 5589 HR8 NC19FeNB LW24668 NiCr19Fe19NbMo NO7713
Inconel 722 - 380 | 748 | 150 - 6.5 - 004 055 | 02 | 06 | 24 - - 5541 - NC16FeTi - NiCr16FeTi NO7722
Inconel X-750 | - 390 | 730 | 155 - 70 - 004 035 | 035 | 07 | 25 - 55426G 5582 - NC16FeTNb 24669 NiCr16FeTi NO7750
Inconel 751 - - 700 | 155 - 7.0 - 0.1 10 | 05 | 15 | 26 | 05 - - - - - - NO7751
JetheteM-252 | - 320 | 553 | 200 | 100 - 00 | 015 05 | 05 | 10 | 26 - - 5551 - - 24916 S-NiCr19Co NO7252
MAR-M 246 - 270 | 595 | 90 | 100 | 02 | 25 | 015 - - 55 | 15 | 115 - - - - 24675 NiCo10W10CroAIT -
MAR-M 421 - - 623 | 155 | 100 - 17 | 015 - - 43 | 175 | 53 - - - - - NiCR16C010WAITi -
Aged or Solution MAR-M 432 - - 523 | 155 | 200 - - 015 - - 28 | 43 | 50 - - - - - NiCo20Cr16WAITi -
UEEEENOPYE] Monelk-500 | 120 | 290 | 640 - - 10 - 013 | 08 - 28 | 06 | 300 4676 - 3072-76 - 24375 NiCu30Al NO5500
Nimocast 80 - - 699 | 200 | 20 | 50 - 0.1 - - 10 | 20 - - - 3146 - - - -
Nimocast 90 - - 529 | 200 | 180 | 50 - 0.1 - - 15 | 25 - - - - - - - -
Nimonic 80A - 350 | 750 | 195 - - - 0.08 - - 14 | 24 - - - Hr401,601 NC20TA 24631 NiCr20TiAk NO7080
Nimonic 90 - 346 | 590 | 195 | 165 - - 0.08 - - 15 | 25 - - - Hr2,202 NC20ATV 24632 NiCr20Co18Ti NO7090
Nimonic 105 - 320 | 530 | 150 | 200 - 50 | 012 - - 47 | 12 - - - HR3 NCKD20ATV 24634 NiCo20C15MoAITi -
Nimonic 115 - 350 | 590 | 142 | 132 - 40 | 016 - - 50 | 40 - - - HR4 NCK15ATD 24636 NiCo15C15MoAITi -
Nimonic 901 - 350 | 440 | 125 - 350 | 57 | 004 - - 03 | 29 - 5660C 5661A - ZSNCDT42 24662 NiCr15MoTi -
Nimonic 263/C263 - 275 | 515 | 202 | 200 - 60 | 006 - - 05 | 20 - - - HR10 NCK20D 24650 NiCr15C019MoTi -
Nimonic PE16 | - 250 | 435 | 165 - 340 33 | 006 - - 12 | 12 - - - HR207 NW11AC - NiFe33Cr17Mo -
Nimonic PK33 | - 350 | 559 | 180 | 140 | 05 | 70 | 005 | 025 | 025 | 21 22 - - - - NC19KDUV - NiCr20Co16MoTi -
R-235 - - 633 150 | 12 | 100 | 55 | 012 | 01 03 | 20 | 25 - - - - - - - -
Rene 41 - - 531 | 190 | 110 | 18 | 105 009 03 | 03 | 15 | 31 - - 5399 - NC19KDT 24973 NiCr19Co11MoTi NO7041
Udimet 500 - - 517 | 190 | 190 - 40 | 04 | o1 0.1 30 | 30 - - 5751 - NCK19DAT 2.4983 NiCr18Co18MoTi NO7500
Udimet718 | 180 | 380 | 525 | 180 - 180 | 30 | 005 - - 06 | 01 5.2 5383 5589 HRS NC19FeN LW2.4668 NiCr19Co19NbMo NO7718
Waspaloy - - 569 | 198 | 135 | 08 | 445 | 007 0l 0.1 14 | 30 - - 5544 - NC20K14 LW2.4668 NiCr19C019NbMo NO7001
GMR 235 - - 633 | 155 - 00 | 52 | 015 | 025 06 | 30 | 20 | 006 - - - - - - AlSI:686
GMR 235D - - 630 | 155 - 45 | 50 | 015 | 01 03 | 35 | 25 | 005 - - - - - NiCr16MoAl -
IN-100 - - 616 | 100 | 150 - 30 | 018 | 12 | 05 | 55 | 475 - - 5397 - - LW2.4674 NiCo15Cr10MOAITi N13100
C::;‘:gi? JessopG39 | 130 | - | 675 | 195 | - | 50 | 30 | 05 . : . - 45 . . - . . NICr20MoW .
JessopG64 | 220 - 607 | 110 - 20 | 30 | 015 - - 6.0 - 40 - - - - - NiCr1TAIWND -
Jessop G81 - 300 | 793 | 200 | 130 - - 0.05 - - 13 | 23 - - - - - - NiCr20Co18Ti -
MAR-M 200 - - 694 | 90 | 100 - - 0.15 - - 50 | 20 | 135 - - - - - NiW13Co10CroAITi -
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TECHNICAL DATA

A A

COMPARISON OF WORK-PIECE (NI-BASED HEAT RESISTANT ALLOYS)

TURNING
&

Hardness Nominal composition

Material Commercial

TURNING
Condition desianation Brinell HB Approximate content in % &
e N o | pged | N || o | KRR | se [ s s | aoR | Weksh | ONios | Rl
Air Resist 13 - - 10 - 79.6 25 - 11.0 - - 35 - 412 - - - - - - -
Air Resist 213 = = = 19.0 65.8 = = 4.7 = = 35 = 6.68 = = = = = = =
Altemp S 816 - - 20.0 20.0 476 - 4.0 4.0 - - - - 0.4 - (5534) - - LW2.4989 CoCr20Ni20W -
FSX 414 = = 10.0 29.0 52.8 1.0 = 7.0 = = = = 0.25 = = = = = = =
Haynes 36 - - 10.0 185 52.8 20 - 145 1.2 0.6 - - 0.4 - - - - - CoCr19W14NiB -
Haynes 151 = = = 20.0 65.6 = = 128 0.5 05 = 0.15 0.47 = = = = = CoCr20W13 =
HS 25 - - 10.0 20.0 484 3.0 - 15.0 15 20 - - 0.1 - 5759 - KC20WN LW2.4964 CoCr20W15Ni -
HS 30 = = 16.0 24.0 514 1.0 6.0 = 0.6 0.6 = = 04 5380 = = = = CoCr25NiW R30030
HS 31 - - 10.0 250 53.8 15 - 80 0.6 0.8 - - 0.4 5382 - 3146 - LW2.4670 CoCr25Niw R30031
HS 36 = = 10.0 180 53.1 20 = 15.0 1.5 = = = 04 = = = = = CoCr19W14NiB =
Jessop 832 - - 120 19.0 440 17.0 2.0 - 0.8 03 - - 35 - - - = - CoCr19Fe16NiMoVNb -
Jessop 834 - - 12.0 19.0 420 20.0 20 - - - - - 6.5 - - - - - CoCr19Fe20NiMoVNb -
Jessop 865 - - 10.5 255 53.0 20 - 75 0.6 0.6 - - 0.45 - - - - - CoCr25NiwW -
Jessop 875 - - - 21.0 66.0 - - 11.0 - - - - 2.45 - - - - - CoCr21W11Nb -
Jessop 887 - - 10.0 20.0 50.0 3.0 - 15.0 0.5 15 - - 0.1 - - - - - CoCr20W15Ni -
Jetalloy 209 = = 10.0 20.0 52.0 1.0 = 15.0 = = = 20 0.02 = = = = = = =
Co-based Alloys L-251 - - 10.0 19.0 56.0 1.0 - 14.0 - - - - 0.4 - - - - - - -
L-605 - - 10.0 20.0 51.0 1.6 - 15.0 1.5 0.6 - - 0.1 - 5759 - - 2.4964 CoCr20W15Ni R30605
M 203 - - 250 20.0 38.0 1.6 - 12.0 0.8 1.0 0.7 20 1.67 - - - - - - -
M 204 = = 250 180 42.0 1.6 = 120 = = = = 1.27 = = = = = = =
M 205 - - 25.0 18.0 40.0 1.6 - 12.0 - - 2.7 - 1.67 - - - - - - -
MAR-M 302 = = = 21.5 57.0 0.75 = 100 0.1 0.2 @ o 10.0 = = = = = CoCrW10TazrB =
MAR-M 322 - - - 21.5 60.0 0.75 - 9.0 0.1 0.1 - 0.75 A - - - - - CoCr22W9TazZrNb -
MAR-M 509 = o 10.0 23.0 55.0 o o 7.0 0.05 0.05 @ 0.2 4.6 = = 3146-3 = = CoCr24Ni10WTazrB =
MAR-M 905 - - 20.0 20.0 55.0 - - - - - - 0.5 7.65 - - - - - - -
MAR-M 918 = = 20.0 20.0 520 04 = = 0.1 0.1 = 0.5 7.65 = = = = = CoCr20Ni20Ta =
Refractaloy 70 - - 20.0 21.0 46.0 0.5 8.0 4.0 - - - - 0.08 - - - - - - -
V-36 = = 20.0 250 432 24 4.0 20 0.6 05 = = 229 = = = = = CoCr25NiMoWNb =
WI-52 - - 0.5 210 62.6 20 = 11.0 0.25 0.25 - - 2.45 - - - - = CoCr12MoW -
Jessop X-40 = = 10.5 255 53.0 1.5 = 75 0.75 0.75 = = 05 = 5382 3156-2 = LW2.4670 CoCr25NiwW =
Jessop X-45 = - 105 255 54.7 20 - 7.0 - - - - 0.25 - B - - - - -
Jessop X-50 - - 20.5 255 40.3 4.0 - 12.0 - - - - 0.75 - - - - - - -
Jessop X-63 - - 10.0 25.0 57.6 1.0 6.0 = - - = - 0.45 - - - - - - -
S(:T:t?j:'llfet(:e(;;ed J 1650 o @ 27.0 19.0 38.0 @ ® 12.0 o o - - 0.2 = = = = ° = =
Haynes 25 = - 10.0 200 49.0 3.0 - 15.0 0.5 0.5 - - 0.1 5537C 5759 - KC20WN LW2.4964 CoCr20W15Ni -
Haynes 188 = @ 220 22.0 38.0 25 o 14.0 0.4 04 @ o 0.1 = 5772 = KC22WN = CoCr22W14Ni =
(Jl(r)]r:igit(ie:n HS6 - - 25 28.0 60.5 3.0 - 5.0 - - - - 1.0 - 5373 - - - - R30006
HS 21 - - 3.0 27.0 62.6 20 5.0 - 0.6 0.6 - - 0.25 - 5385 3531 - - CoCr29Mo R30021
J1570 - - 28.0 19.0 39.0 20 - 7.0 - - - - - - - - - - B B
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UNION MATERIALS

CUTTING TOOLS

ENDMILL & DRILL

ENDMILL

ZAMUS STAR SERIES B6
ZAMUS PLUS SERIES B18
ZAMUS CLASSIC SERIES B21
ZAMUS THUNDER SERIES B 46
ZAMUS SUS-MATE SERIES B 52
ZAMUS COPPER-MATE SERIES B 54
ZAMUS GRA-MATE SERIES B 55
STANDARD ENDMILL SERIES B 57
TECHNICAL DATA B 63

DRILL

POWER MAX DRILL SERIES B 108

SOLID SPIRAL DRILL SERIES B 124
TECHNICAL DATA B127




-3 APPLICATION INDEX

ENDMILL
&
DRILL Inch Size —_—

Page 6

DB702 ZE702 ZE704 ZE752 ZE754 ZR702
Metric Size

Page 6 Page 7 Page 7 Page 8 Page 8 Page 9
Sy N e e
Page 10 Page 10 Page 11 Page 11 Page 12 Page 12

S i ——

Page 13 Page 13 Page 14 Page 16

Zamus Plus

DA412
Inch Size
Page 18

DB412 ZE512 ZE514 ZE516
Metric Size

= IRl s

Page 18 Page 19 Page 19 Page 20

Zamus Classic

DA512 DA514 DA522 MD502 DA542 DA552
Inch Size

S i) —— ) e e S

Page 21 Page 21 Page 22 Page 22 Page 23 Page 23

WB712 ZA502, ZA522 MZ502 ZA504, ZA524 |ZA506(8), ZA526(8 WE712

Page 24 Page 25 Page 26 Page 26 Page 27 Page 27

ZR502A ZR522A ZR532A ZR504A ZR524A ZR534A

Page 29 Page 30 Page 30 Page 31 Page 31 Page 32

ZR506(8)A

Page 32

2 UNION MATERIALS

) —— e — ) —— =2 YV

Page 33 Page 33 Page 34 Page 34 Page 35 Page 35

DB512 DB514 DB502 DB522 DB532 DB534
Metric Size

DB54(5)2 ZE502 ZE504 ZE503 ZE506 ZM502
e~ B — S S =

Page 36 Page 36 Page 37 Page 38 Page 38 Page 39

ZM504 ZM522 ZM524 ZE522 ZE524 ZE534
S J—— s P S S S

Page 39 Page 40 Page 40 Page 41 Page 41 Page 42

ZR502 ZR504 ZR512 VA ZR522 ZR524
Page 42 Page 43 Page 43 Page 44 Page 44 Page 45
TE503 TB503 TB504 ZF60 ZF61 PK503

Page 45 Page 46 Page 46 Page 47 Page 47 Page 48

Zamus Thunder

Page 49 Page 49 Page 50

DB312 DB342 ZE304 ZE322 ZE324 ZR322
Metric Size

DA302 ZA302 ZA304
Inch Size

Page 50 Page 51 Page 51 Page 52 Page 52 Page 53

ZR324 ZR304H ZR324H

Page 53 Page 54 Page 54

Zamus Sus-Mate

DS502 SM503 SM504 ZF62
Metric Size

Page 55 Page 55 Page 56 Page 56

CUTTING TOOLS

B

ENDMILL
&
DRILL




-3 APPLICATION INDEX B

Zamus Copper-Mate Power Max Drill

ENDMILL ENDMILL
. SO | PISOIA) :
DRILL Metric Size I el e e Sy Eoete Boeea SRETSEY S=ESU= Soaa s DRILL

Page 57 Page 57 Page 114 Page 116 Page 118 Page 120 Page 122 Page 124 Page 126

Power Dril

GRS ' WSS WSS ===T ===°T

Page 128 Page 130 Page 132 Page 134

Standard Endmill Solid Spiral Drill

E302 E304 B302 B304 E322 E324 SSD SSDL
Metric Size B e N e e S et

Page 64 Page 64 Page 65 Page 65 Page 66 Page 66 Page 136 Page 138

EB302 EB304 EB322 EB324 BB302

—E S —— Bl e — e

Page 67 Page 67 Page 68 Page 68 Page 69

4 UNION MATERIALS CUTTING TOOLS 5



ZAMUS STAR SERIES

B

INCH / METRIC

DA702 TOSO0OO

ULTRAFINE HELX  RI/64~R1/8  RS/32~R1/4

ENDMILL
& e e
DRILL q
- 402 /i
F| (=)
AT

2 FLUTE, STUB CUT LENGTH,
BALL NOSE with EXTENDED NECK

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel -
oped raw-material and new coating.

- Excellent workpiece finishes.

oo Lo Lr Lo L L Lo Lo o

DB702 TOSO00O

ULTRAFINE HELIX RO5-R3  RS4~RG

R

T 5T

le———>|
eq
—

‘ f L
2 FLUTE, STUB CUT LENGTH,

BALL NOSE with EXTENDED NECK

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel -
oped raw-material and new coating.

- Excellent workpiece finishes.

oo Lo Lr Lo oo o

DA702001 | 1/32 |R1/64| 1/32 | 1/16 029 | 1/4 DB702005 0.25 (]
DA702002 |1/16 [R1/32/1/16 | 1/8 | 2 |.059 | 1/4 | @ DB702006 | 06 | 03 | 09 - | 40 - 4 [ )
DA702003 |3/32 |R3/64/3/32 |[3/16 | 2 | .00 | 1/4 | @ DB702007 | 0.7 | 035 | 1.1 - | 40 - 4 [ ]
DA702004 | 1/8 |R1/16| 1/8 | 1/4 |2-1/2| 121 | 1/4 | @ DB702008 | 08 | 04 | 12 - | 40 - 4 [
DA702006 |3/16 |R3/32|3/16 | 3/8 | 3 |.184 | 1/4 [ J DB702009 | 09 |045 | 14 - 40 - 4 ([ J
DA702008 | 1/4 |R1/8| 1/4 | 1/2 |3-1/2| 246 | 1/4 | @ DB702010 | 1 |05 | 15 | 3 | 50 (095 | 6 ([ )
DA702010 | 5/16 |R5/32/ 5/16 | 5/8 | 4 |.309 |5/16 | @ DB702015 | 15 | 075 | 2 4 | 50 (145 | 6 [
DA702012 | 3/8 |R3/16| 3/8 | 3/4 4 | 371 | 3/8 [ ] DB702020 2 1 25 5 50 | 19 6 o
ENDMILL DA702016 | 1/2 |R1/4| 1/2 | 1 |4-1/2| 4% |12 | @ DB702025 | 25 125 | 3 7 | 50 [245| 6 [ ]
DB702030S | 3 |15 | 4 | 10 | 50 | 29 | 6 [

DB702030 | 3 | 15 | 4 10 | 60 |29 | 6 ([ J

DB702031 | 3 |15 | 4 | 10 | 70 |29 | 6 [ )

DB702040S | 4 2 5 | 10 | 5 |37 ] 6 ([

DB702040 | 4 2 5 | 10 | 60 | 37 | 6 o

DB702041 | 4 2 5 |10 | 70 |37 | 6 [ ]

DB702050 | 5 | 25 | 6 | 12 | 60 | 47 | 6 ()

DB702060 | 6 3 7 |12 |60 | 56| 6 [ ]

DB702061 6 3 7 |12 | 9 |59 | 6 [

DB702080 8 4 9 15 | 70 | 74 8 ([ J

DB702081 | 8 4 9 | 15 [100 | 79 | 8 [ )

PRILL DB702100 | 10 5 | 11 | 25 | 75 | 94 10 | ®
DB702101 | 10 5 | 11 | 25 | 100 | 99 | 10 ()

DB702120 | 12 | 6 | 12 | 25 | 80 | 114 | 12 [ ]

DB702121 | 12 | 6 | 12 | 25 | 110 | 119 | 12 ([ )

Tolerance of Radius(Inch) | Tolerance of Shank Dia.

upto1/4 +.0002
+.0004

h6
over1/4

Tolerance of Radius(Inch) | Tolerance of Shank Dia.
upto6 +0.005
hé
over 6 10.01

* For the items produced from 1st. 2010, apply to these tolerance.

* For the items produced from Tst. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS STAR SERIES

METRIC

B

ZE702 TOSOOO

ULTRAFINE HELIX 00306 08-020

3l i
e

2 FLUTE, STUB CUT LENGTH with EXTENDED NECK

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating.

- Corner radius against chipping in high speed machining.

oo Lo Lo Lol Lo Lo

ZE704 TOCSOOO

ULTRAFINE HELIX 01~06 08~020

ENDMILL
&
DRILL

[~
ed

—

J—

4 FLUTE, STUB CUT LENGTH with EXTENDED NECK

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating.

- Corner radius against chipping in high speed machining.

orse Lo Lr Lol oo

ZE702003 [ J ZE704010S4 o
ZE702004 0.4 = 0.7 = 40 = 4 o ZE704010 1 0.1 1.5 = 40 = 6 o
ZE702005 0.5 | 0.05 1 - 40 - 4 o ZE704015 1.5 0.1 22 - 40 - 6 (]
ZE702006 06 | 005 | 1.2 = 40 = 4 o ZE704020S4| 2 0.1 3 6 40 19 4 o
ZE702007 07 (005 | 14 - 40 - 4 [ ] ZE704020 2 0.1 3 6 40 19 6 (]
ZE702008 08 | 005 | 16 - 40 - 4 ([ ZE704025 25 | 01 4 6 40 24 6 (]
ZE702009 09 | 0.05 2 - 40 - 4 [ ] ZET704030 3 0.1 4 7 45 29 6 (]
ZE70201084 | 1 0.1 1.5 = 40 = 4 o ZE704035 35 0.1 5] 9 45 &3 6 o
ZE702010 | 1 |01 |15 | - | 40 | - 6 { ZE704040 | 4 | 01 | 5 | 9 | 45 | 38 | 6 ( ENDMILL
ZE7020 15 15 0.1 22 = 40 = 6 [ J ZET704045 45 0.1 6 10 45 43 6 o
ZE702020S4| 2 | 0.1 3 6 40 | 19 4 [ J ZE704050 5 | 02 6 1 50 | 48 6 ([
ZE702020 2 0.1 3 6 40 19 6 ([ J ZE704060 6 0.2 7 14 50 58 6 (]
ZE702025 25 | 0.1 4 6 40 24 6 [ J ZE704080 8 0.2 9 18 60 78 8 (]
ZE702030 | 3 | 0.1 4 7 | 4 |29 | 6 [ ZE7T04100 | 10 | 02 | 12 | 25 | 75 | 97 | 10 [ ]
ZE702035 35 0.1 6 9 45 33 6 o ZE704120 12 0.3 15 30 7% 1T | 12 (]
ZE702040 4 0.1 6 9 45 38 6 o ZE704160 16 0.3 18 38 90 | 157 | 16 o
ZE702045 45 0.1 6 10 45 43 6 o ZE704200 20 0.3 24 45 100 | 19.7 | 20 (]
ZE7T02050 | 5 (02 | 6 | 11 | 50 | 48 | 6 [ ]
ZE702060 6 |02 | 7 | 14 | 5 |58 | 6 [ ]
ZE702080 8 0.2 9 18 60 7.8 8 [ ]
ZE702100 | 10 |02 | 12 | 25 | 75 |97 | 10 | @ DRILL
ZE702120 12 0.3 15 30 7% 117 | 12 [ ]
ZE702160 16 0.3 18 38 90 | 157 | 16 [ ]
ZE702200 20 0.3 24 45 100 | 19.7 | 20 o
Tolerance of Mill Dia. (mm) Tolerance of Mill Dia. (mm)
Tolerance of Shank Dia. Tolerance of Shank Dia.
Diameter Tolerance Diameter Tolerance
upto6 0~ -0.012 upto6 0~ -0.012
over 6 0~ -0015 e over 6 0~ -0.015 e
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
CUTTING TOOLS 7



ZAMUS STAR SERIES INCH

B

ZE752 TOSOD ZET54 TOCOO

ULTRAFINE HELIX R005 ULTRAFINE HELIX R2005

ENDMILL

DRILﬁ % ﬂ
-

T L1 ‘ t ‘ L

=
—

2 FLUTE, STUB CUT LENGTH with EXTENDED NECK 4 FLUTE, STUB CUT LENGTH with EXTENDED NECK

- Designed to machine high hardened materials up to HRc 70. - Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel - Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating. oped raw-material and new coating.

- Corner radius(below 0.05) against chipping in high speed - Corner radius(below 0.05) against chipping in high speed
machining. machining.

arro o0 ol i oo oo lorie ol il i oo o
1.5 - 40 - 4 6 40 1.9 4

ZE752010S4| 1 | 005 ([ ZE75402084, 2 (005 | 3 [ ]
ZE752010 | 1 | 005 | 1.5 - | 40 - 6 ([ ZE754020 | 2 |005 | 3 6 | 40 | 19 | 6 ()
ZE752015 | 15 | 005 | 2.2 - | 40 - 6 [ ZE754025 | 25 | 005 | 4 6 | 40 | 24 | 6 ()

ZE752020S4 | 2 | 0.05 3 6 40 | 19 4 ([ ZE754030 3 /005 4 7 45 | 29 6 [ ]
ZE752020 | 2 [005 | 3 6 | 40 |19 | 6 [ ZE754035 | 35 [ 005 | 5 9 | 45 | 33| 6 ([
ZE752025 | 25 | 005 | 4 6 | 40 |24 | 6 [ ZET754040 4 005 | 5 9 | 45 | 38 | 6 o
ZE752030 | 3 (005 | 4 7 | 45 |29 | 6 [ ZE754045 | 45 (005 | 6 | 10 | 45 | 43 | 6 o
ZE752035 | 35 [ 005 | 6 9 | 45 |33 | 6 [ ZE754050 5 005 6 | 11 | 50 | 48 | 6 ()

ENDMILL ZE752040 | 4 |005 | 6 9 | 45 | 38 | 6 [ J ZE754060 6 |005| 7 | 14 | 50 58 | 6 [ )
ZE752045 | 45 (005 | 6 | 10 | 45 | 43 | 6 [ ) ZE754080 | 8 (005 | 9 | 18 | 60 | 7.8 | 8 ()
ZE752050 | 5 [005| 6 | 11 | 50 | 48 | 6 [ ZE754100 | 10 (005 | 12 | 25 | 75 | 97 | 10 [
ZE752060 6 (005 7 | 14 | 50 |58 | 6 [ ZE754120 | 12 |[005 | 15 | 30 | 75 | 117 | 12 ()
ZE752080 | 8 (005 | 9 | 18 | 60 | 78 | 8 [ )
ZE752100 | 10 (005 | 12 | 25 | 75 | 97 | 10 ([ J
ZE752120 | 12 005 | 15 | 30 | 75 |11.7 | 12 [ )

DRILL

Tolerance of Mill Dia. (mm) Tolerance of Mill Dia. (mm)
Tolerance of Shank Dia. Tolerance of Shank Dia.
Diameter Tolerance Diameter Tolerance
upto6 0~-0.012 he upto6 0~ -0.012 he
over 6 0~-0.015 over 6 0~ -0.015
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.

8 UNION MATERIALS

ZAMUS STAR SERIES METRIC

B

ZR702 TOCOO®

ULTRAFINE HELIX 01~06 08-012

ENDMILL
; — DRILL

¢D2

Ls

2 FLUTE, STUB CUT LENGTH,
CORNER RADIUS with EXTENDED NECK

- Applied various corner “R" and effected length.
- Suitable for dry cutting & high speed cutting due to newly developed raw-material and new coating.

EDP. No. D| R |Li| L2 | Ls| D2| D3 |STOCK

ZR7020100104 01 [ ] ZR7020400212 12 ([ J
ZR7020100106 { ZR7020400216 0.2 16 ([
ZR7020100204 : 15 4 50 loos | 6 ([ ZR7020400220 20 [ J
ZR7020100206 6 ( ZR7020400312 12 ([
0.2 4 103 5 55 | 38 6
ZR7020100210 10 ([ ZR7020400316 16 ([ J
ZR7020100212 12 ([ ZR7020400512 12 (]
ZR7020120208 8 ([ ZR7020400516 05 16 ([ J
ZR7020120212 12102 2 12 0|18 e ([ ZR7020400520 20 ([ J
ZR7020150204 [ J ZR7020500318 5 /03| 6 |18 |60 48| 6 ([ J ENDMILL
ZR7020150206 ( ZR7020600320 0.3 20 ([ J
ZR7020150208 15 |02 | 25 8 50 |1.45| 6 o ZR7020600520 6 | 05 7 20 | 60 | 58 6 (]
ZR7020150210 10 [ ZR7020601020 1 20 ([ J
ZR7020150215 15 [ J ZR7020800325 03 25 ([ J
ZR7020200108 o1 8 [ J ZR7020800525 8 |05 9 |25 60 |78 | 8 ([ J
ZR7020200112 12 [ J ZR7020801025 1 25 ([ J
ZR7020200206 6 [ J ZR7021000332 0.3 32 ([ J
ZR7020200209 0.2 9 o ZR7021000532 | 10 |05 | 11 |32 | 70 | 97 | 10 ([ J
ZR7020200216 5 3 16 50 |19 | 6 [ J ZR7021001032 1 32 ([ J
ZR7020200306 03 o ZR7021200538 1 05 12 38 g0 1117 12 ([ J
ZR7020200506 o ZR7021201038 1 38 ([ J
ZR7020200509 05 9 o DRILL
ZR7020200512 ' 12 o
ZR7020200516 16 o
ZR7020300108 o 8 o
ZR7020300112 ’ 12 o
ZR7020300209 0.2 9 ([ J
ZR7020300309 9 [ ]
ZR7020300312 3 /03| 4 |12|55 |29 6 [ J 3 ) -
7R7020300314 14 PS Tolerance of Radius(Inch) | Tolerance of Shank Dia.
ZR7020300509 9 ° upto6 0~ -0012 he
ZR7020300516 05 16 ° over6 0~ -0015
ZR7020300520 20 ([ J * For the items produced from Tst. 2010, apply to these tolerance.
CUTTING TOOLS 9



ZAMUS STAR SERIES METRIC ZAMUS STAR SERIES METRIC

B B

ZS1(2)04 SOCOO® 1ZS204 TOCSOOO ZR704 TOCOOD 1ZIRT724 TOCSOOO

ULTRAFINE HELIX 0306 08~012

ULTRAFINE HELIX. 03~06 08~012 ULTRAFINE HELIX 23~06 08~012 ULTRAFINE HELIX 92~06 08~012

ENDMILL
&
DRILL

ENDMILL
&
DRILL

R R
_ s - o 40 -
4! L ST k(. L =S
e M
Ls | Ls
4FLUTE, STUB CUT LENGTH, 4 FLUTE, STUB CUT LENGTH,
4 FLUTE, CORNER RADIUS BROKEN INDEX 4 FLUTE, CORNER RADIUS BROKEN INDEX . .
CORNER RADIUS with EXTENDED NECK CORNER RADIUS with LONG SHANK
- The impacting debut of new type endmill for high hardened - The impacting debut of new type endmill for high hardened - Applied various corner "R" and effected length. - Applied various corner “R" and effected length.
steels up to HRc70 and high speed machining up to 200m/min. steels up to HRc70 and high speed machining up to 200m/min. - Suitable for dry cutting & high speed cutting due to newly devel - Suitable for dry cutting & high speed cutting due to newly devel
- High precision and excellent surface due to each 4F unequal - High precision and excellent surface due to each 4F unequal oped raw-material and new coating. oped raw-material and new coating.
index geometry. index geometry.
- Longer tool life over 50% as reducing chatter and resonance. - Longer tool life over 50% as reducing chatter and resonance.

oo Lo Le Lol o Lo uolore Lol Ll oo oo B ) 2 e 2 2
75104030 752040300309 ([ ZR7040200208 (] ZR7240600520 [ ]
ZS204030 | 3 | 0.1 4 7 | 45 |29 | 6 o 7S2040300312 | 3 (03 | 4 |12 |55 |29 | 6 ([ ] ZR7040300309 0.3 9 o ZR7240601020 1.0 ([ ]
ZS104040 4 - 5 9 45 | 38 6 ([ J 752040300316 0.3 16 [ ZR7040300312 0.3 12 ([ J ZR7240800525 8 05 12 | 25 1100 | 77 | 8 [
75204040 4 0.1 5 9 45 | 38 6 ([ J 752040400312 0.3 12 ([ ZR7040300316 3 0.3 4 16 5 |20 | 6 ([ J ZR7240801025 1.0 [
ZS104060 6 - 7 14 | 50 | 58 6 ([ J 752040400316 0.3 16 [ ZR7040300509 0.5 9 ([ J ZR7241000532 05 [ J
ZS204060 6 | 02 | 7 14 | 50 | 58 | 6 ([ 7S2040400320 0.3 20 ([ ZR7040300516 0.5 16 ([ ZR7241001032 | 10 | 1.0 | 15 | 32 [100 |97 |10 | @
ZS104080 | 8 - 9 18 | 60 | 78 | 8 ([ J 7S2040400512 4 |05 | 5 |12 |5 38| 6 [ ZR7040300520 05 20 ] ZR7241002032 20 o
75204080 8 0.2 9 18 | 60 | 7.8 8 ([ J 752040400516 0.5 16 [ ZR7040400212 0.2 12 ([ J ZR7241200538 0.5 [

ENDMILL ZS104100 | 10 | - |12 |25 |75 |97 | 10 | @ 752040400520 05 20 o ZR7040400312 03 12 ) ZR7241201038 | 12 |10 |18 |38 |[110 (117 12 | @ ENDMILL
ZS204100 | 10 | 02 | 12 | 25 | 75 | 97 | 10 ([ J 752040401012 1.0 12 o ZR7040400512 4 |05 5 |12 |5 |38 6 ([ J ZR7241202038 20 [ ]
ZS104120 | 12 - |15 |3 | 75 [11.7 ] 12 ([ 752040600520 05 [ ] ZR7040400516 05 16 ([ J
ZS204120 | 12 | 03 | 15 | 30 | 75 |11.7 | 12 (] 7S2040601020 6 |10 | 7 |20 | 60 | 58| 6 o ZR7040400520 0.5 20 ([ J

752040601520 15 [ ZR7040600520 . 05 . 20 R S ([ J
752040800525 0.5 ([ ZR7040601020 1.0 20 [ ]
752040801025 1.0 ([ ZR7040800525 0.5 25 ([ J
8 9 |25 60 |78 | 8 8 9 60 | 78 | 8
752040801525 15 [ ZR7040801025 1.0 25 ([ J
752040802025 20 [ ZR7041000532 10 0.5 . 32 70 197 | 10 ([ J
752041000532 0.5 ([ ZR7041001032 1.0 32 ([ J
752041001032 1.0 [ ZR7041200538 0.5 38 ([ J
10 11 32 | 75 |97 | 10 12 12 80 |11.7| 12
752041001532 15 ([ ZR7041201038 1.0 38 ([ J
PRILL 752041002032 20 ° DRILL
752041200538 0.5 [ )
752041201038 1.0 ([
12 12 138 | 75 (117 | 12
7S2041201538 15 o
7S2041202038 20 [
Tolerance of Mill Dia. (mm) Tolerance of Mill Dia. (mm)
Tolerance of Shank Dia. Tolerance of Shank Dia.
Diameter Tolerance Diameter Tolerance
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. upto6 0~ -0012 upto6 0~ -0012
h6 h6
0~ -0.02 0~ -0.02 over 6 0~ -0.015 over 6 0~ -0.015
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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B

ENDMILL
&
DRILL

ZAMUS STAR SERIES

METRIC

ZR706 TOSOOO

ULTRAFINE HELIX 08-012

6 FLUTE, 45° HELIX STUB CUT LENGTH,
CORNER RADIUS with EXTENDED NECK

- Applied various corner “R" and effected length.

- Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating.

o Lole oLl o o

ZR7060600314

ZR7060600514 6 |05 6 |14 |5 58| 6 [
ZR7060800524 8 |05 8 |24 |60 78| 8 [
ZR7060801024 8 | 1 8 |24 | 60 78| 8 ([ ]
ZR7061000530 | 10 |05 | 10 |30 | 70 |98 | 10 [ ]
ZR7061001030 | 10 | 1 |10 | 30 | 70 |98 | 10 [ ]
ZR7061200530 12 |05 | 12 | 30 | 75 |11.8 | 12 [ J
ZR7061201030 12 1 12 | 30 | 75 (118 | 12 [

ENDMILL

DRILL

12

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

ZET12

TOCHO

ULTRAFINE HELIX

2 FLUTE, 35° HELIX REGULAR LENGTH

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating.

BN

ZE712010 3 [ J
ZE712015 15 4 40 6 [
ZE712020 2 5 40 6 ([
ZE712025 25 6 40 6 [ ]
ZE712030 3 8 45 6 [ ]
ZE712035 35 10 45 6 [ ]
ZE712040 4 10 45 6 [ J
ZE712045 45 1 45 6 [
ZE712050 5 13 50 6 ([
ZE712055 55 13 50 6 [ ]
ZE712060 6 13 50 6 [ ]
ZE712065 6.5 16 60 8 [ ]
ZE712070 7 18 60 8 [ ]
ZE712080 8 19 60 8 [ ]
ZE712100 10 22 70 10 o
ZE712120 12 26 75 12 ([

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

* For the items produced from Tst. 2010, apply to these tolerance.

* For the items produced from 1st. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS STAR SERIES

METRIC

ZE714

TOCO

ULTRAFINE HELIX

4 FLUTE, 45° HELIX REGULAR LENGTH

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating.

o o Lo ou e

ZE714020

ZE714025 25 6 40 6 [
ZE714030 3 45 6 ([
ZE714040 4 10 45 6 [ ]
ZE714050 5 13 50 6 [ ]
ZE714060 6 13 50 6 [ ]
ZE714080 8 19 60 8 [ J
ZE714100 10 22 70 10  J
ZE714120 12 26 75 12 o

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

ZE716 TOLO

ULTRAFINE HELIX

6 FLUTE, 50° HELIX REGULAR LENGTH

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating.

CrS T

ZE716060 [
ZE716080 8 18 60 8 [
ZE716100 10 22 70 10 [
ZE716120 12 26 75 12 [ ]
ZE716160 16 35 90 16 [ ]
ZE716200 20 44 100 20 [ ]

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

* For the items produced from 1st. 2010, apply to these tolerance.

CUTTING TOOLS

* For the items produced from Tst. 2010, apply to these tolerance.
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ENDMILL
&
DRILL

ENDMILL

DRILL
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B

ENDMILL
&
DRILL

ENDMILL

DRILL
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ZAMUS STAR SERIES

METRIC

ZAMUS STAR SERIES

METRIC

ZSLNB

TOCOO

ULTRAFINE HELIX

i
%%

le—="»|

For RIB PROCESSING

- Designed to machine high hardened materials up to HRc 70.

- Suitable for dry cutting & high speed cutting due to newly devel
oped raw-material and new coating.

- Long neck design for deep machining near walls.

Dimension(mm)

ZSLNB2001-0.2 0.2 ([
ZSLNB2001-0.3 |0.05| 0.1 | 03 |0.08 |0.08 | 45 | 4 [ ]
ZSLNB2001-0.5 05 [ ]
ZSLNB2002-0.5 05 [
ZSLNB2002-1 1 [ ]
ZSLNB2002-1.5 15 [
ZSLNB2002-2 01 |02 ) 015|037 | 50 | 4 °
ZSLNB2002-2.5 25 (
ZSLNB2002-3.0 3 [
ZSLNB2003-1 1 [ ]
ZSLNB2003-1.5 15 o
ZSLNB2003-2 |015|03 | 2 |025|027 | 50 | 4 ()
ZSLNB2003-2.5 25 [ ]
ZSLNB2003-3 3 L
ZSLNB2004-1 1 [ ]
ZSLNB2004-1.5 15 (
ZSLNB2004-2 2 [ ]
ZSLNB2004-2.5 25 [
7SLNB2004-3 02 | 04 3 03 |037| 50 | 4 °
ZSLNB2004-3.5 315 [
ZSLNB2004-4 4 [ ]
ZSLNB2004-4.5 45 {
ZSLNB2005-1 1 [ ]
ZSLNB2005-2 2 [ ]
ZSLNB2005-3 3 [ ]
ZSLNB2005-4 [025| 05 | 4 [035|047| 50 | 4 [ J
ZSLNB2005-5 5 o
ZSLNB2005-6 6 [
ZSLNB2005-7 8 [ ]
ZSLNB2006-1 1 [
ZSLNB2006-2 2 [ ]
ZSLNB2006-3 3 [ ]
ZSLNB2006-4 4 [ ]
ZSLNB2006-5 5 [ ]
ZSLNB2006-6 03 |06 | 6 |04 |057| 50 | 4 [ J
ZSLNB2006-7 7 [ ]
ZSLNB2006-8 8 [ ]
ZSLNB2006-9 9 [ ]
ZSLNB2006-10 10 ([
ZSLNB2006-12 12 [
ZSLNB2008-2 2 [ ]
ZSLNB2008-4 4 [ ]
ZSLNB2008-5 5 [
7SLNB2008-6 04 | 08 p 05 |0.77| 50 | 4 °
ZSLNB2008-8 8 [ ]
ZSLNB2008-10 10 (

UNION MATERIALS

ZSLNB2010-2
ZSLNB2010-3
ZSLNB2010-4
ZSLNB2010-5
ZSLNB2010-6
ZSLNB2010-7
ZSLNB2010-8
ZSLNB2010-9
ZSLNB2010-10
ZSLNB2010-12
ZSLNB2010-14
ZSLNB2010-16
ZSLNB2010-18
ZSLNB2010-20

0.5

O 0 N o g »~ W N

_
o

12

0.8

0.96

50

55

60

ZSLNB2012-8
ZSLNB2012-12

0.6

12

1.1

1156

50

55

ZSLNB2020-3
ZSLNB2020-4
ZSLNB2020-6
ZSLNB2020-8
ZSLNB2020-10
ZSLNB2020-12
ZSLNB2020-14
ZSLNB2020-16
ZSLNB2020-18
ZSLNB2020-20
ZSLNB2020-22
ZSLNB2020-25
ZSLNB2020-30
ZSLNB2020-35
ZSLNB2020-40

o o » W

_
o

12
14
16
18
20
22
25
30
35
40

1.92

50

55

60

60

65

70

75

80

ZSLNB2014-8
ZSLNB2014-12
ZSLNB2014-16

0.7

14

13

1.34

50

55

ZSLNB2015-4
ZSLNB2015-6
ZSLNB2015-8
ZSLNB2015-10
ZSLNB2015-12
ZSLNB2015-16
ZSLNB2015-20

0.75

15

1.35

50

55

60

ZSLNB2030-8
ZSLNB2030-10
ZSLNB2030-13
ZSLNB2030-16
ZSLNB2030-20
ZSLNB2030-25
ZSLNB2030-30
ZSLNB2030-35

15

10
13
16
20
25
30
35

25

2.88

55

60

65

70

75

80

ZSLNB2016-8
ZSLNB2016-12
ZSLNB2016-16
ZSLNB2016-20

0.8

16

14

1.54

50

55

60

ZSLNB2018-8
ZSLNB2018-12
ZSLNB2018-16
ZSLNB2018-20

09

18

16

1.73

50

55

60

ZSLNB2040-10
ZSLNB2040-13
ZSLNB2040-16
ZSLNB2040-20
ZSLNB2040-25
ZSLNB2040-30
ZSLNB2040-35
ZSLNB2040-40
ZSLNB2040-45
ZSLNB2040-50

10
13
16
20
25
30
35
40
45
50

39

55

60

65

70

75

80

90

CUTTING TOOLS

ZSLNB2050-20
ZSLNB2050-25
ZSLNB2050-30
ZSLNB2050-35

25

20
25
30
35

35

49

65

70
75

80

+0.005

h5

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

* For the items produced from Tst. 2010, apply to these tolerance.

B

ENDMILL
&
DRILL

ENDMILL

DRILL
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ZAMUS STAR SERIES

METRIC

ZAMUS STAR SERIES

METRIC

B

TOCO

ULTRAFINE HELIX

ZSLNS

Dimension(mm) Dimension(mm) Dimension(mm)

ENDMILL ENDMILL
& &
DRILL ZSLNS2001-1.5 03 () ZSLNS2009-6 6 () ZSLNS2018-6 6 () DRILL

ZSLNS2001-0.5 01 | 05 |05 /008 | 45 () ZSLNS2009-8 8 50 e ZSLNS2018-8 8 50 ()
ZSLNS2001-1 1 ® ZSLNS2009-10 091 0 |15 0% ) ZSLNS2018-10 10 [
— It ' ZSLNS2002-0.5 05 () ZSLNS2009-12 12 55 () ZSLNS2018-12 12 ()
I& —Jo 1.8 27 (1.73
e f ¥ ZSLNS2002-1 02 | 1 |03]017] 50 () ZSLNS2010-2 2 () ZSLNS2018-14 14 55 ®
‘ Lo LL—» ZSLNS2002-1.5 15 [ ) ZSLNS2010-4 4 () ZSLNS2018-16 16 [
- ZSLNS2003-1 1 () ZSLNS2010-6 6 50 () ZSLNS2018-18 18 6 ()
ZSLNS2003-1.5 15 () ZSLNS2010-8 8 ® ZSLNS2018-20 20 ()
For RIB PROCESSING ZSLNS2003-2 03 | 2 |045|027 | 50 () ZSLNS2010-10 1 10 1510% () ZSLNS2020-4 4 ()
ZSLNS2003-2.5 25 () ZSLNS2010-12 12 o ZSLNS2020-6 6 ()
- Designed to machine high hardened materials up to HRc 70. ZSLNS2003-3 3 [ ] ZSLNS2010-14 14 % ([ ZSLNS2020-8 8 %0 ([
- Suitable for dry cutting & high speed cutting due to newly devel ZSLNS2004-1 1 ) ZSLNS2010-16 16 60 () ZSLNS2020-10 10 )
oped raw-material and new coating. 7SLNS2004-15 15 ° 7SLNS2012-6 6 ° ZSLNS2020-12 - PY
- Long neck design for deep machining near walls. ZSLNS2004-2 2 () ZSLNS2012-8 8 50 () ZSLNS2020-14 2 | 14| 3 |192] 55 ()
ZSLNS2004-2.5 25 [ ) ZSLNS2012-10 12|10 | 1.8 |1.15 () ZSLNS2020-16 16 ()
ZSLNS2004-3 04 | 3 |06 (037 50 () ZSLNS2012-12 12 () ZSLNS2020-18 18 ()
ZSLNS2004-3.5 35 () ZSLNS2012-16 16 % () ZSLNS2020-20 20 ®0 o
ZSLNS2004-4 4 () ZSLNS2014-6 6 ® ZSLNS2020-25 25 65 ()
ZSLNS2004-5 5 () ZSLNS2014-8 8 50 () ZSLNS2020-30 30 70 e
ZSLNS2004-6 6 o ZSLNS2014-10 » 10 a1 |13 () ZSLNS2025-8 8 50 ()
ZSLNS2005-1 1 [ ) ZSLNS2014-12 12 () ZSLNS2025-12 ’5 12 a75 | 2 55 o
ZSLNS2005-1.5 15 () ZSLNS2014-14 14 55 () ZSLNS2025-16 16 ()
ZSLNS2005-2 2 () ZSLNS2014-16 16 ® ZSLNS2025-20 20 60 e
ZSLNS2005-2.5 25 [ ) ZSLNS2015-4 4 () ZSLNS2030-8 8 55 ()
ENDMILL ZSLNS2005-3 05 | 3 |075|047| 50 () ZSLNS2015-6 6 o ZSLNS2030-12 12 e ENDMILL
ZSLNS2005-4 4 () ZSLNS2015-8 8 %0 o ZSLNS2030-16 16 ®0 e
ZSLNS2005-5 5 [ ZSLNS2015-10 10 () ZSLNS2030-20 3 | 20 | 45 |288 ] 65 ()
ZSLNS2005-6 6 ® ZSLNS2015-12 s 12 225 |10 () ZSLNS2030-25 25 70 ()
ZSLNS2005-8 8 [ ) ZSLNS2015-14 14 55 () ZSLNS2030-30 30 75 e
ZSLNS2006-2 2 () ZSLNS2015-16 16 () ZSLNS2030-40 40 %0 o
ZSLNS2006-4 4 () ZSLNS2015-18 18 6 () ZSLNS2040-12 12 6 e
ZSLNS2006-6 06 | 6 |09 |057]| 50 () ZSLNS2015-20 20 () ZSLNS2040-16 16 ()
ZSLNS2006-8 8 () ZSLNS2015-25 25 65 () ZSLNS2040-20 20 e
ZSLNS2006-10 10 ® ZSLNS2016-6 6 (] ZSLNS2040-25 4 | 25| 6 |385 7 (]
DRILL ZSLNS2007-2 2 [ ZSLNS2016-8 8 50 () ZSLNS2040-30 30 i e DRILL
ZSLNS2007-4 4 ® ZSLNS2016-10 10 () ZSLNS2040-35 35 ()
ZSLNS2007-6 07 | 6 |1.05|067| 50 () ZSLNS2016-12 12 () ZSLNS2040-40 40 %0 ()
ZSLNS2007-8 8 () ZSLNS2016-14 1o 14 24 1o 55 e Data = P100
ZSLNS2007-10 10 [ ) ZSLNS2016-16 16 [
ZSLNS2008-4 4 () ZSLNS2016-18 18 6 ®
ZSLNS2008-6 6 () ZSLNS2016-20 20 ()
ZSLNS2008-10 10 () 0~ -0.012 h5
ZSLNS2008-12 12 55 ° 0~ -0.015 h5
* For the items produced from Tst. 2010, apply to these tolerance.
16 UNION MATERIALS CUTTING TOOLS 17



B

ENDMILL
&
DRILL

ZAMUS PLUS SERIES

INCH / METRIC

DA412

2 FLUTE, 15° HELIX STUB CUT LENGTH,
BALL NOSE with EXTENDED NECK

- Designed for high hardened materials up to HRc 62.

- Suitable for high speed machining.

TOSOO

ULTRAFINE HELIX

ULTRAFINE HELIX

2 FLUTE, 15° HELIX STUB CUT LENGTH,
BALL NOSE with EXTENDED NECK

- Designed for high hardened materials up to HRc 62.

- Suitable for high speed machining.

TOSOO

ZAMUS PLUS SERIES

METRIC

ZE512

2 FLUTE, 35° HELIX REGULAR LENGTH

- Designed for high hardened materials up to HRc 62.

- Suitable for high speed machining.

HELIX

TOSO

ULTRAFINE

ZE514

ULTRAFINE

4 FLUTE, 45° HELIX REGULAR LENGTH

- Designed for high hardened materials up to HRc 62.

- Suitable for high speed machining.

HELIX

TOCO

B

ENDMILL
&
DRILL

o Lo Ln Lo Lol Lo Lo ol ove Lo Ln L L L Lo Lo oo o e i on o oo Sl o o Lo ow sie

DA412001 | 1/32 |[R1/64 1/32 | 1/16 029 | 1/4 [ DB412010 095 [ J ZE512010 3 ZE514020 2 [ ]
DA412002 | 1/16 |[R1/32/ 1/16 | 1/8 2 .059 | 1/4 o DB412015 | 1.5 | 0.75 2 5] 50 4 14 [ ] ZE512015 15 4 40 6 [ ZE514025 25 6 40 6 [ J
DA412003 | 3/32 |[R3/64/3/32 |3/16 | 2 |.090 | 1/4 | @ DB412020 | 2 1 3 6 |50 6 |19 | @ ZE512020 2 5 40 6 [ ] ZE514030 3 8 45 6 [ ]
DA412004 | 1/8 |[R1/16] 1/8 | 1/4 |2-1/2| 121 | 1/4 [ DB412030S | 3 15 4 8 50 4 29 [ J ZE512025 25 6 40 6 o ZE514040 4 10 45 6 [ J
DA412006 | 3/16 |R3/32| 3/16 | 3/8 3 |.184 | 1/4 ([ DB412030 3 15 4 8 50 6 29 o ZE512030 3 8 45 6 o ZE514050 5 13 50 6 [ J
DA412008 | 1/4 |R1/8| 1/4 | 1/2 |3-1/2| 246 | 1/4 | @ DB412030L | 3 | 15 | 4 8 |75 | 6 |29 | @ ZE512035 35 10 45 6 [ ZE514060 6 13 50 6 [ ]
DA412010 | 5/16 |R5/32| 5/16 | 5/8 4 309 | 5/16 ([ DB412040S | 4 2 5 10 50 4 39 [ ] ZE512040 4 10 45 6 [ J ZE514080 8 19 60 8 [ J
DA412012 | 3/8 |R3/16| 3/8 | 3/4 4 371 | 3/8 [ DB412040 4 2 5 10 50 6 39 [ J ZE512045 45 1 45 6 [ ZE514100 10 22 70 10 [ J
ENDMILL DA412016 | 1/2 |R1/4 1/2 | 1 |41/2|.4% | 12 @ DB412040L 4 | 2 | 5 10 |75 | 6 |39 | @ ZE512050 5 13 50 6 (] ZE514120 12 26 75 12 (] ENDMILL
DB412050 5 25 5 10 | 50 6 49 [ J ZE512055 55 13 50 6 [
DB412060S | 6 3 6 12 | 50 6 59 [ J ZE512060 6 13 50 6 ([
DB412060 6 3 6 12 | 75 6 59 ( ZE512065 6.5 16 60 8 o
DB412060L @ 6 3 6 16 | 100 6 59 o ZE512070 7 18 60 8 [ J
DB412080 8 4 8 16 | 60 8 79 [ J ZE512080 8 19 60 8 ([
DB412080L 8 4 8 25 | 100 8 79 [ J ZE512100 10 22 70 10 [ ]
DB412100 10 5 10 20 70 10 9.9 [ J ZE512120 12 26 75 12 [ ]
DB412100L | 10 5 10 30 | 100 10 99 [ J
DRILL DRILL
0~ -.0012 \ h6 0~ -0.03 0~ -0.02 0~ -0.02
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from Tst. 2010, apply to these tolerance.
18 UNION MATERIALS CUTTING TOOLS 19



ZAMUS PLUS SERIES

B

METRIC

ZE516

ENDMILL
&
DRILL

TOCSO

ULTRAFINE HELIX

S

6 FLUTE, 50° HELIX REGULAR LENGTH

- Designed for high hardened materials up to HRc 62.

- Suitable for high speed machining.

ZE516060 6 13 50 6
ZE516080 8 18 60 8
ZE516100 10 22 70 10

ZE516120 12 26 75 12 (]
ZE516160 16 35 90 16 [ ]
ZE516200 20 44 100 20 [ ]

ENDMILL

DRILL

20

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

* For the items produced from Tst. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS CLASSIC SERIES

INCH

B

DA512 TOLOO

ULTRAFINE HELIX

2 FLUTE, LONG LENGTH, BALL NOSE

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- For copy-milling machines.

eI T

DA512001 1/32 | R1/64 | 1/32 2-1/2

DA512002 | 1/16 | R1/32 | 1/16 | 2-1/2 | 1/4 ()
DA512003 | 3/32 | R3/64 | 3/32 | 2-1/2 | 1/4 [ ]
DA512004 1/8 | R1/16 | 5/16 | 2-3/8 | 1/8 ()
DA512006 | 3/16 | R3/32 | 3/8 | 3-1/8 | 3/16 ()
DA512008 1/4 R1/8 1/2 3-1/2 | /4 o
DA512010 | 5/16 | R5/32 | 9/16 4 5/16 [
DA512012 3/8 R3/16 3/4 4 3/8 [ ]
DA512016 1/2 RI/4 | 7/8 | 4-1/4 | 1/2 [ ]
DA512020 5/8 | R5/16 | 1-1/4 | 5-1/2 | 5/8 ()
DA512024 3/4 R3/8 | 1-1/2 | 6-1/4 | 3/4 ()
DA512032 1 R1/2 2 7-1/8 1 ()

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -.0012

DA514 TOLCO0

ULTRAFINE HELIX

ENDMILL
&
DRILL

S

4 FLUTE, LONG LENGTH, BALL NOSE

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- For copy-milling machines.

NSRSy

DA514004 R1/16 | 5/16 | 2-3/8

DA514006 3/16 | R3/32 3/8 3-1/8 | 3/16 ®
DA514008 1/4 R1/8 1/2 3-1/2 1/4 o
DA514010 5/16 | R5/32 | 9/16 4 5/16 [
DA514012 3/8 R3/16 3/4 4 3/8 ([
DA514016 1/2 R1/4 /8 4-1/4 1/2 (]
DA514020 5/8 R5/16 | 1-1/4 | 5-1/2 5/8 (]
DA514024 3/4 R3/8 | 1-1/2 | 6-1/4 3/4 ()
DA514032 | 1 R12 | 2 | 718 | 1 ° ENDMILL
DRILL

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -.0012

* For the items produced from 1st. 2010, apply to these tolerance.

CUTTING TOOLS

* For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES INCH ZAMUS CLASSIC SERIES INCH

B B

DA522 SOCTOO MD502 TSOTOO DA542 TOSOD® pAs552 TOZCOO

ULTRAFINE HELIX ULTRAFINE HELIX
ULTRAFINE HELIX ULTRAFINE HELIX

ENDMILL ENDMILL
: e —— ———————= U
oy DRILL
: —_——— . R, "
3 —— e e

‘ |

L1
L—» Ls Ls
— L

2 FLUTE, LONG LENGTH, BALL NOSE with EXTENDED

NECK 2 FLUTE, MINIATURE, BALL NOSE 2 FLUTE, BALL NOSE with TAPER NECK 2 FLUTE, BALL NOSE with PENCIL NECK
- Deep slotting milling is possible by reduced neck. - High precision milling in medical, optical, electronics and aere - High efficiency milling is possible in deep slotting with projection - High efficiency milling is possible in deep slotting with projection
- High efficiency milling is possible in deep slotting with projection space industrials. of the end mill being long. of the end mill being long.

of the end mill being long. - Excellent performance at dry cutting conditon.

- Excellent performance on high hardened steel.

s Lo L n L oo ol e Loa Lo Lo o e o oo [l o oL ol el 0 n b Ll o] Lo

DA522004 | 1/8 R1/16|5/16 2-3/4 1/4 MD502024 R.012 1-1/2 (] DA542001| 1/16 | R1/32 5/32 | 15/64| 7/8 | 096 | 1/4 |2-3/8| 1°30' @ DA552006 | 3/16 |R3/32| 9/16| .659 | 3-11/32| 3/8 | 7-3/4 (]
DA522006 |3/16 |R3/32| 1/2 - |3-1/8| - 1/4 [ ] MD502028 .028 R.014 .060 1-1/2 1/8 o DA542002| 1/16 |R1/32 5/32 | 15/64| 1-5/8 208 | 1/4 |3-1/8| 3° o DA552007 | 3/16 |R3/32| 9/16| .666 | 2-13/16| 3/8 | 6 2’30' (]
DA522008 | 1/4 | R1/8| 1/2 | 7/8 |3-1/8| 242 | 1/4 ([ MD502031 .031 |RO0155 | .080 1-1/2 1/8 o DA542004| 1/8 |R1/16| 1/4 |21/64/2-1/16| 216 | 1/4 |3-5/8| 1°30' @ DA552008 | 1/4 | R1/8| 3/4 | 859 | 4-7/16 | 1/2 | 7-3/4| 2° (]
DA522010 |5/16 |R5/32| 9/16 |1-1/16|3-1/2| .305 | 5/16 ([ MD502035 .035 |RO175 | .087 1-1/2 1/8 o DA542006/| 3/16 | R3/32| 3/8 |29/64| 2-3/8 | 288 | 3/8 |4-3/8| 1°30' @ DA552009 | 1/4 |R1/8| 3/4 | 856 (3-23/32| 1/2| 6 |Z730| @
DA522012 | 3/8 |R3/16| 3/4 |1-1/4| 4 | 367 | 3/8 ([ MD502040 040 R.020 .100 1-1/2 1/8 (] DA542008| 1/4 | R1/8| 1/2 | 5/8 |2-1/16| .325| 3/8 |4-3/8| 1°30' @ DA552010 | 5/16 |R5/32| 3/4 | .868 [4-29/32| 1/2|7-3/4| 1'20 | @
DA522016 | 1/2 | R1/4| 7/8 |1-3/8|4-1/4| 492 | 1/2 [ MD502043 | 043 |RO215 | .118 | 1-1/2 | 1/8 ([ J DA542010| 5/16 |R5/32| 9/16 |11/16/2-1/16| .385 | 1/2 |4-3/4| 1°30'| @ DA552011 | 5/16 |R5/32| 3/4 | .870 [3-15/16| 1/2| 6 |1°45| @
DA522020 | 5/8 |R5/16/1-1/4| 2 |5-1/2| 617 | 5/8 | @ MD502047 | 047 |R0235 | 118 | 1-1/2 | 1/8 () DA542012 3/8 |R3/16/11/16|13/16| 2-3/8 | 458 | 1/2 |5-1/16| 1°30'| @ DA552012 | 3/8 |R3/16/1-3/16/ 1.326|4-29/32| 5/8 | 7-3/4| 2° | @
DA522024 | 3/4 | R3/8 |1-1/2| 2-1/4|6-1/4| .742 | 3/4 ([ MD502052 052 R026 | .138 1-1/2 1/8 o DA542016| 1/2 | R1/4| 7/8 | 1 |3-1/4 618| 3/4 |6-3/8| 1°30' @ DA552013 | 3/8 |R3/16|1-3/16| 1.325| 4-3/16| 5/8| 6 |Z30 | @
ENDMILL DA522032 | 1 |R1/2|2-1/8| 3 7 1992 1 (] MD502055 | 055 |R0275 | .138 | 1-1/2 | 1/8 (] DA552016 | 1/2 | R1/4(1-3/16/1.309| 4 |5/8|7-3/4|1°20| @ ENDMILL
MD502062 | 062 | RO31 | 157 | 1-1/2 | 1/8 () DA552017 | 1/2 | R1/4(1-3/16/1.329| 3-3/8| 5/8| 6 |1°45'| @
DRILL DRILL

MILLING ON TAPERED WALL

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -.0012 0~ -.001 ‘ h6 0~ -.0012 ‘ hé 0~ -.0012 ‘ hé

* For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from Tst. 2010, apply to these tolerance.

22 UNION MATERIALS CUTTING TOOLS 23



ZAMUS CLASSIC SERIES INCH ZAMUS CLASSIC SERIES INCH

B B

ZAS502- recuLAR LENGTER 3 MZ502 OO ZAS504 rRecuLAR LENGTH ZA506(8)- Lonc Lene™@ © € @
ZA522- Lone LENGTH (m@ © & ® ZA524. LonG LENGTH ZA526§8 o

- EXTRA LONG LENGTH
ENDMILL

&
DRILL

ENDMILL
&
DRILL

—lmag — e

6&8 FLUTE,
2 FLUTE, MINIATURE 4 FLUTE, REGULAR & LONG LENGTH :
LU bl e Lol el 45 HELIX LONG EXTRA LONG LENGTH
- Designed to machine tool steel, alloy steel, mold steel and other - High precision milling in medical, optical, electronics and aero - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, hardened materials.
high hardened materials. space industries. high hardened materials. - High speed cutting and finish milling with high feed rate.
- Superior workpiece finishes. - Excellent preformance on high hardened steel. - Superior workpiece finishes. - Superior workpiece finishes.

- Superior wear resistant.

ZA502004 116 | 3/16 | 1-1/2 MZ502016 1-172 ® ZA504004 116 | 316 | 1-1/2 ® ZA506016 | 1/4 | 1/2 | 2-1/4 | 1/4 6 °
ZA502008 1/8 172 1172 | 18 () MZ502020 020 040 | 1172 | /8 ® ZA504008 1/8 172 1-1/2 | /8 ® ZA506020 | 5/16 | 3/4 | 2-1/2 | 5/16 6 ®
ZA502012 3/16 5/8 2 3/16 Y MZ502024 024 047 1-1/2 1/8 [ ZA504012 3/16 5/8 2 3/16 [ J ZA506024 | 3/8 778 | 2-7/8 | 3/8 6 o
ZA502016 1/4 3/4 2-1/2 1/4 () MZ502028 028 .055 1-1/2 1/8 o ZA504016 1/4 3/4 2-1/2 1/4 [ J ZA506032 | 1/2 1 3-1/4 | 1/2 6 ()
ZA502020 5/16 13/16 2-1/2 5/16 o MZz502031 .031 .063 1-1/2 1/8 [ ZA504020 5/16 13/16 2-1/2 5/16 [ J ZA506040 | 5/8 | 1-1/4 | 3-5/8 | 5/8 6 )
ZA502024 3/8 1 2-1/2 | 318 ) MZz502035 035 | 080 | 1-1/2 | 1/8 ® ZA504024 3/8 1 2-1/2 | 38 ® ZA508048 | 3/4 | 1-1/2 | 4-1/8 | 3/4 8 o
ZA502032 172 1 3 12 ) MZ502040 .040 .100 1-1/2 1/8 [ J ZA504028 7/16 1 2-3/4 7/16 [ ] ZA508064 1 1-3/4 | 4-1/4 1 8 [
ZA502040 5/8 1-1/4 | 312 5/8 [ MZ502043 043 .100 1-1/2 1/8 o ZA504032 1/2 1 3 1/2 o
ZA502048 3/4 1-1/2 4 3/4 Y MZ502047 047 157 1-1/2 1/8 [ ZA504040 5/8 1-1/4 | 3-1/2 5/8 o
ENDMILL ZA502064 1 1-1/2 4 1 () MZ502052 .052 157 1-1/2 1/8 o ZA504048 3/4 1-1/2 4 3/4 [ ] m ENDMILL
MZ502055 .055 157 1-1/2 1/8 [ ] ZA504064 1 1-1/2 4 1 [
MZ502062 062 57 142 8 °® ZA506016 | 1/4 1/2 2-1/4 | 1/4 6 [ ]
ZA506020 | 5/16 3/4 | 2-1/2 | 5/16 6 [ ]
BN N ESENCENEE msoeee| 8 8 278 8 o @
ZA522012 3/16 3/4 2-1/2 3/16 ([ J ZA524008 2-1/4 [ ] ZA506020 | 5/16 3/4 | 2-1/2 | 5/16 6 [ ]
ZA522016 1/4 1-1/8 3 1/4 ([ ZA524012 3/16 3/4 2-1/2 3/16 o ZA506024 | 3/8 7/8 | 2-7/8 | 3/8 6 o
ZA522020 5/16 1-1/8 3 5/16 [ ] ZA524016 1/4 1-1/8 3 1/4 [ ] ZA506032 | 1/2 1 3-1/4 | 172 6 [
ZA522024 3/8 1-1/8 3 3/8 o ZA524020 5/16 1-1/8 3 5/16 [ ] ZA506040 | 5/8 1-1/4 | 3-5/8 5/8 6 [ ]
ZA522032 1/2 2 4 1/2 o ZA524024 3/8 1-1/8 3 3/8 o ZA508048 | 3/4 1-1/2 | 4-1/8 3/4 8 [ J
ZA522040 5/8 2-1/4 5 5/8 (] ZA524032 1/2 2 4 1/2 [ ] ZA508064 1 1-3/4 | 4-1/4 1 8 [ J
DRILL ZA522048 3/4 2-1/4 5 3/4 (] ZA524040 5/8 2-1/4 5 5/8 [ ] DRILL
ZA522064 1 2-1/4 5 1 (] ZA524048 3/4 2-1/4 5 3/4 [ ]
ZA524064 1 2-1/4 5 1 ([
ZA504048 3/4 1-1/2 4 3/4 [ ]
ZA504064 1 1-1/2 4 1 [ ]

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
0~ -0012 ‘ h6 0~ -.001 h6 0~ -0012 h6 0~ -0012 h6
* For the items produced from 1st. 2010, apply to these tolerance. = For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. = For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES

INCH

ZR502A TOLOO

ULTRAFINE HELIX

e

2 FLUTE, STUB LENGTH, CORNER RADIUS

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

o a5 Lo 0w sous

ZR522A TOLOO

ULTRAFINE HELIX

e

2 FLUTE, REGULAR LENGTH, CORNER RADIUS

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

o e n Lo sin

ZR502A00408 1/16 | R.008 2-1/4 ZR522A00408 | 1/16 | R0O08 | 3/16 | 2-1/4 [ ]
ZR502A00810 R.010 [ ZR522A00810 R.010 ([
ZR502A00820 1/8 | R020 | 1/4 | 2-1/4 | 1/4 [ ] ZR522A00820 1/8 | R020 | 1/2 | 2-1/4 | 1/4 [ ]
ZR502A00830 R.030 o ZR522A00830 R.030 ([ ]
ZR502A01210 R.010 [ ] ZR522A01210 R.010 [ ]
ZR502A01220 3/16 | RO20 | 3/8 | 2-1/2 | 1/4 [ ] ZR522A01220 | 3/16 | R020 | 5/8 | 2-1/2 | 1/4 [
ZR502A01230 R.030 [ ] ZR522A01230 R.030 [
ZR502A01610 R.010 [ ] ZR522A01610 R.010 ([ ]
ZR502A01620 1/4 | R020 | 1/2 3 1/4 o ZR522A01620 1/4 | RO20 | 3/4 3 1/4 [ ]
ZR502A01630 R.030 o ZR522A01630 R.030 ([ ]
ZR502A02020 R.020 [ ] ZR522A02020 R.020 [ ]
ZR502A02030 R.030 [ ] ZR522A02030 R.030 ([
5/16 1/2 3 5/16 5/16 13/16 3 5/16
ZR502A02060 R.060 [ ] ZR522A02060 R.060 [ ]
ZR502A02090 R.090 [ ] ZR522A02090 R.090 [ ]
ZR502A02420 R.020 [ ] ZR522A02420 R.020 [ ]
ZR502A02430 R.030 [ ] ZR522A02430 R.030 ([ ]
3/8 5/8 3 3/8 3/8 1 3 3/8
ZR502A02460 R.060 [ ] ZR522A02460 R.060 [ ]
ZR502A02490 R.090 [ ] ZR522A02490 R.090 ([ ]
ZR502A03220 R.020 [ ] ZR522A02820 R.020 [
ZR502A03230 R.030 [ ] ZR522A02830 R.030 [
1/2 5/8 4 1/2 716 1 4 716
ZR502A03260 R.060 ] ZR522A02860 R.060 [
ZR502A03290 R.090 [ ] ZR522A02890 R.090 [
ZR522A03220 R.020 [
ZR522A03230 R.030 ([
1/2 1 4 1/2
ZR522A03260 R.060 [
ZR522A03290 R.090 o

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -.0012

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -.0012

* For the items produced from Tst. 2010, apply to these tolerance.

* For the items produced from 1st. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS CLASSIC SERIES

INCH

B

ZR532A TOCOO

ULTRAFINE HELIX

e

2 FLUTE, LONG LENGTH, CORNER RADIUS

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

ZR504A TOCOO

ULTRAFINE HELIX

ENDMILL
&
DRILL

4 FLUTE, STUB LENGTH, CORNER RADIUS

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

ZR532A01620 a R.020 8 3 4 o ZR504A00408 1/16 | R.008 1/8 2-1/4 | 1/4 [ ]
ZR532A01630 R.030 () ZR504A00810 R.010 [ ]
ZR532A02020 R.020 ([ J ZR504A00820 1/8 | R020 /4 | 2-1/4 | 1/4 [ ]
ZR532A02030 R.030 ([ J ZR504A00830 R.030 [ ]
5/16 1-1/8 3 5/16
ZR532A02060 R.060 [ J ZR504A01210 R.010 [ ]
ZR532A02090 R.090 ([ J ZR504A01220 | 3/16 | R020 | 3/8 2-1/2 | 1/4 [ ]
ZR532A02420 R.020 o ZR504A01230 R.030 [ ]
ZR532A02430 R.030 ([ J ZR504A01610 R.010 [ J
3/8 1-1/8 3 3/8
ZR532A02460 R.060 [ J ZR504A01620 1/4 | R020 1/2 3 1/4 [ ]
ZR532A02490 R.090 ([ J ZR504A01630 R.030 [ J ENDMILL
ZR532A03220 R.020 [ J ZR504A02020 R.020 [ ]
ZR532A03230 R.030 ([ J ZR504A02030 R.030 [ ]
1/2 2 4 1/2 5/16 1/2 3 5/16
ZR532A03260 R.060 ([ J ZR504A02060 R.060 [ ]
ZR532A03290 R.090 ([ J ZR504A02090 R.090 [ ]
ZR504A02420 R.020 [ ]
ZR504A02430 R.030 o
3/8 5/8 3 3/8
ZR504A02460 R.060 [ J
ZR504A02490 R.090 [ ]
ZR504A03220 R.020 [ ]
ZR504A03230 R.030 [ ]
716 5/8 4 1/2
ZR504A03260 R.060 [ ]
ZR504A03290 R.090 () DRILL
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
0~ -.0012 0~ -.0012
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
CUTTING TOOLS 27



ZAMUS CLASSIC SERIES

B

INCH

ZR524A TOLOO

ULTRAFINE HELIX

ENDMILL
&
DRILL

4 FLUTE, REGULAR LENGTH, CORNER RADIUS

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

ZR534A TOLOD

ULTRAFINE HELIX

4 FLUTE, LONG LENGTH, CORNER RADIUS

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

OAL |SH.Dia.|STOCK

ZR524A00408 | 1/16 | R008 | 3/16 | 2-1/4 | 1/4 (] ZR534A01620 4 R.020 - . Ve ()
ZR524A00810 RO10 [ ] ZR534A01630 R.030 o
ZR524A00820 | 1/8 | R020 | 1/2 | 2-1/4 | 1/4 ® ZR534A02020 R.020 ()
ZR524A00830 R.030 ® ZR534A02030 R.030 ()
5/16 1-1/8 3 5/16
ZR524A01210 R.010 [ ] ZR534A02060 R.060 (]
ZR524A01220 | 3/16 | R.020 5/8 2-1/2 1/4 [ ] ZR534A02090 R.090 (]
ZR524A01230 R.030 ° ZR534A02420 R.020 ()
ZR524A01610 R.010 () ZR534A02430 R.030 ()
3/8 1-1/8 3 3/8
ZR524A01620 | 1/4 | R020 | 3/4 3 1/4 ® ZR534A02460 R.060 ()
ENDMILL ZR524A01630 R.030 () ZR534A02490 R.090 ®
ZR524A02020 R.020 [ ZR534A03220 R.020 ()
ZR524A02030 R.030 () ZR534A03230 R.030 ()
5/16 13/16 3 5/16 1/2 2 4 12
ZR524A02060 R.060 (] ZR534A03260 R.060 ()
ZR524A02090 R.090 [ ] ZR534A03290 R.090 (]
ZR524A02420 R.020 ()
ZR524A02430 R.030 ()
3/8 1 3 3/8
ZR524A02460 R.060 ()
ZR524A02490 R.090 ()
ZR524A02820 R.020 @
ZR524A02830 R.030 [ ]
7/16 1 4 7716
ZR524A02860 R.060 ()
DRILL ZR524A02890 R.090 ®
ZR524A03220 R.020 (]
ZR524A03230 R.030 [ ]
12 1 4 1/2
ZR524A03260 R.060 ®
ZR524A03290 R.090 ®

0~ -.0012

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
| hé

0~ -.0012

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
| h6

* For the items produced from 1st. 2010, apply to these tolerance.

28

* For the items produced from 1st. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS CLASSIC SERIES

ZR506(8)A &OCOO

ULTRAFINE HELIX

S

6&8 FLUTE, 45° HELIX,
LONG LENGTH, CORNER RADIUS

- Designed to machine tool steel, hardened materials.
- High speed cutting and finish milling with high feed rates.

- Superior workpiece finishes.

OAL [SH.Dia.
ZR506A01620 | 1/4 |R020 | 1/2 |2-1/4| 1/4 6 [
ZR506A02020 | 5/16 |R.020 | 3/4 |2-1/2| 5/16 6 ([
ZR506A02420 | 3/8 |R020 | 7/8 |2-7/8 | 3/8 6 [ J
ZR506A02430 | 3/8 |R030 | 7/8 |2-7/8| 3/8 6 {
ZR506A03220 | 1/2 |R020| 1 |3-1/4| 1/2 6 ([
ZR506A03230 | 1/2 |R0O30 | 1 |[3-1/4| 1/2 6 ()
ZR506A04030 | 5/8 |R030 |1-1/4|3-5/8 | 5/8 6 ([
ZR506A04060 | 5/8 |R.060 | 1-1/4|3-5/8 | 5/8 6 ([
ZR508A04830 | 3/4 |R030 |1-1/2|4-1/8 | 3/4 8 (]
ZR508A04860 | 3/4 |R060 | 1-1/2 | 4-1/8| 3/4 8 ()
ZR508A04890 | 3/4 |R.090 |1-1/2|4-1/8| 3/4 8 o

0~ -.0012

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
| h6

* For the items produced from 1st. 2010, apply to these tolerance.

CUTTING TOOLS

INCH

B

ENDMILL
&
DRILL

ENDMILL

DRILL
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ZAMUS CLASSIC SERIES

B

METRIC

DB512 TOSOO

ULTRAFINE HELIX

ENDMILL
&
DRILL

2 FLUTE, LONG LENGTH, BALL NOSE

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Suitable for copy milling.

e o L n G ou o s

DB512010
DB512015 15 | 075 4 50 6 0
DB512020 20 1 5 60 6 ®
DB512025 25 | 125 6 60 6 ®
DB512030 3.0 15 8 70 6 (]
DB512035 35 | 175 8 70 6 ®
DB512040 40 2 8 70 6 ®
DB512045 45 | 225 | 10 70 6 ®
DB512050 50 25 12 80 6 ®
DB512055 55 2.75 12 80 6 o
DB512060 6.0 3 12 90 6 o
ENDMILL DB512065 65 | 325 12 %0 8 Y
DB512070 7.0 35 15 90 8 o
DB512080 8.0 4 15 100 8 o
DB512090 9.0 45 20 100 10 ®
DB512100 20 100 o
DB512101 10 5 25 150 10 o
DB512110 1 55 25 110 12 ®
DB512120 25 110 (]
DB512121 12 6 30 150 12 (]
DB512122 35 200 [ ]
DB512130 13 6.5 30 120 14 ®
DB512140 14 7 30 120 14 ®
DB512150 15 75 35 140 16 ®
DRILL DB512160 35 140 (]
DB512161 16 8 40 200 16 o
DB512162 45 250 (]
DB512180 18 9 40 150 18 Y
DB512200 40 160 o
DB512201 20 10 45 | 200 20 ®
DB512202 50 250 o
DB512250 25 125 50 180 25 o

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

DB514 TOCOO

ULTRAFINE HELIX

I

4 FLUTE, LONG LENGTH, BALL NOSE
- Designed to machine tool steel, alloy steel, mold steel and other

high hardened materials.
- Suitable for copy milling.

o Lo e LG o s o

DB514030 3 [ J
DB514040 4 2 8 70 6 [
DB514050 5 25 10 80 6 ([
DB514060 6 3 12 90 6 [ ]
DB514070 7 35 15 90 8 [ ]
DB514080 8 4 15 100 8 ([
DB514090 9 45 20 100 10 (]
DB514100 10 5 20 100 10 o
DB514110 1 55 25 110 12 [
DB514120 12 6 25 110 12 ([
DB514130 13 6.5 30 120 14 ([
DB514140 14 7 30 120 14 ()
DB514150 15 75 35 140 16 ([
DB514160 16 8 35 140 16 [
DB514180 18 9 40 150 18 [
DB514200 20 10 40 160 20  J
DB514250 25 125 50 180 25 ([

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

ZAMUS CLASSIC SERIES

METRIC

B

* For the items produced from Tst. 2010, apply to these tolerance.

30

* For the items produced from Tst. 2010, apply to these tolerance.

UNION MATERIALS

TOSOO

ULTRAFINE HELIX

DB502

2 FLUTE, STUB CUT LENGTH,
BALL NOSE with EXTENDED NECK

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Suitable for copy milling.

TOCOO

ULTRAFINE HELIX

DB522

ENDMILL
&
DRILL

2 FLUTE, EXTENDED NECK-LONG SHANK

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Suitable for copy milling.

- Designed to high strength. - Suitable for deep copy milling with long neck type.
INDOEOEODE ErEE T
DB502010 0.95 DB522030 100 [ ]
DB502015 15 | 075 | 1.5 4 50 | 1.45 6 [ ] DB522040 4 2 6 35 100 | 39 6 [ ]
DB502020 20 1 2 6 60 1.9 6 [ ] DB522050 5 25 7 40 115 | 49 6 [ ]
DB502030 | 30 | 15 4 9 70 | 285 6 [ ] DB522060 6 3 8 45 | 115 | 59 6 o
DB502040 | 4.0 2 5 12 70 | 3.85 6 [ ] DB522061 6 3 8 45 | 115 | 59 8 [ ]
DB502050 | 50 | 25 6 15 80 47 6 o DB522070 7 35 10 45 | 125 | 69 8 [ ]
DB502060 | 60 | 3 7 |18 |9 |57 | 6 [ DB522080 | 8 4 | 12 | 55 |125 | 79 | 8 ([
DB502080 8.0 4 10 24 90 A 8 [ ] DB522081 8 4 12 55 1256 | 79 10 [ ]
DB502100 | 10.0 5 12 30 | 100 | 95 10 [ ] DB522090 9 45 15 65 140 | 89 10 o
DB502120 | 12.0 6 14 36 | 110 [ 115 | 12 [ ] DB522100 10 5 15 65 140 | 99 10 o ENDMILL
DB522120 12 6 18 75 150 | 119 | 12 [ ]
DB522140 14 7 23 75 155 | 139 | 14 [ ]
DB522160 16 8 30 75 | 155 | 159 | 16 [ ]
DRILL
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
0~ -0.02 0~ -0.02 \ h6
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
CUTTING TOOLS 31



ZAMUS CLASSIC SERIES METRIC ZAMUS CLASSIC SERIES METRIC

B B

DB532 TOSOO® DB534 TCOCO00 DB54(5)2 TCOSOO

ULTRAFINE HELIX ULTRAFINE HELIX ULTRAFINE HELIX

ENDMILL ENDMILL

L a ﬁ ﬁ &
DRILL DRILL

[l
5
o
Lﬁ
a
] [l
5
o
Lﬁ
a
[
1
e
|- @
a \;U

L3 Ls I

2 FLUTE, MMC-SPHERE TYPE 4 FLUTE, MMC-SPHERE TYPE 2 FLUTE, BALL NOSE with TAPER NECK
- For copy milling & steep sloped machining in Mold & Die. - For copy milling & steep sloped machining in Mold & Die. - Designed to machine tool steel, alloy steel, mold steel and other
- ALTiN coated for high wear resistance. - ALTiN coated for high wear resistance. high hardened materials.

- Suitable for copy milling.
- Suitable for deep copy milling with taper long neck type.

oo Ln i Lo el e o L oo o Lo Ln L o o

DB532030 DB534050 o DB542020 110 [ J
DB532031| 3 |15 23 | 30 | 80 | 25| 6 = ([ DB534051| 5 | 25 | 39 | 38 | 80 |41 | 6 = [ DB552020 2 1.0 5 85 | 155 6 ([
DB532040 | 4 2 5 30 | 80 |33, 6 |15 @ DB534060 | 6 3 7 |30 | 100 47| 6 2 [ DB542030 3 15 5 65 | 110 6 [
DB532041 | 4 2 | 313 8 [33| 6 = ([ ] DB534061| 6 3 |49 | 28 100 (47| 6 = ([ DB552030 3 15 7 87 | 155 6 ([
DB532050 | 5 | 25 | 6 | 43 | 80 |41 6 2 [ DB534080| 8 4 9 36 | 100 [ 65| 8 3 [ ] DB542040 4 20 7 67 | 110 6 ([
DB532051| 5 |25 39 | 38 | 80 |41 | 6 = [ ] DB534081| 8 4 | 63| 33 | 100 65 8 = [ ] DB552040 4 20 | 10 | 90 | 155 8 (
DB532060 6 3 7 30 | 100 |47 6 2 [ DB534100| 10 5 1 | 43 | 100 |82 | 10 3 [ ] DB542050 5 25 | 10 | 70 | 110 6 ([
DB532061 | 6 3 |49 | 28 100 47| 6 = ([ DB534101| 10 5 |79 | 40 | 100 [ 82| 10 = [ DB552050 5 25 | 15 | 95 | 155 8 [
DB532080 | 8 4 9 36 | 100 65| 8 3 [ DB534120| 12 6 13 | 52 | 100 |98 | 12 3 [ DB542060 6 30 | 18 | 78 | 155 | 10 [
ENDMILL DB532081 | 8 4 |63 |33 100 65| 8 = ([ DB534121| 12 6 |95 | 49 | 100 |98 | 12 = ([ DB552060 6 30 | 20 | 170 | 200 | 10 ( ENDMILL
DB532100 | 10 5 1 | 43 | 100 |82 | 10 3 [ DB534160| 16 8 15 | 61 | 150 |134| 16 3 ([ DB542080 8 40 | 30 | 100 | 155 | 12 ([
DB532101| 10 5 | 79 | 40 | 100 |82 | 10 = o DB534161| 16 8 |124| 59 | 150 |134| 16 = ([ DB552080 8 40 | 30 | 120 | 200 | 12 {
DB532120| 12 6 13 | 52 | 100 |98 | 12 3 [ ] DB542100 10 | 50 | 40 | 100 | 155 | 12 ([
DB532121| 12 6 |95 | 49 | 100 |98 | 12 = [ ] DB552100 10 | 50 | 40 | 120 | 200 | 12 {
DB532160 | 16 8 15 | 61 | 150 134 16 3 [ DB542120 12 | 60 | 50 | 110 | 155 | 16 [
DB532161| 16 8 |124 | 59 | 150 134 16 = ([ DB552120 12 | 60 | 50 | 130 | 200 | 16 ([
DRILL DRILL

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02 0~ -0.02 0~ -0.02 ‘ hé

* For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES METRIC ZAMUS CLASSIC SERIES METRIC

B B

ZE502 TOCO ZE504 TOCO® ZE503 TQCO

ULTRAFINE HELIX ULTRAFINE HELIX ULTRAFINE HELIX

ENDMILL
&
DRILL

ENDMILL
&
DRILL

= - el e

2 FLUTE, REGULAR LENGTH 4 FLUTE, REGULAR LENGTH 3 FLUTE, REGULAR LENGTH

- Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials. high hardened materials. high hardened materials.

- Superior workpiece finishes. - Superior workpiece finishes. - Superior workpiece finishes.

PNo | Dia | CL | OAL |SHDia | STOCK @pNo | Di | CL | OAL |sHbia | STOCK PN | Di | CL | OAL |SHbia | STOCK
ZE502010 1 3 42 6 (] ZE502130 13 35 85 14 (] ZE504020 2 6 42 6 ® ZE503060 6 15 50 6 ®
ZE504025 25 8 42 6 o
ZE502015 15 4 42 6 [ ] ZE502130S16 13 35 90 16 [ ] ZE503070 7 18 60 8 [ ]
ZE504030 3 10 50 6 o
ZE502020 2 6 42 6 ([ ZE502140 14 35 85 14 [ ZE504035 35 10 50 6 P ZE503080 8 18 60 8 [ J
ZE502025 25 8 42 6 { ZE502140S16 14 35 90 16 [ ZE504040 4 12 50 6 ( ZE503090 9 22 70 10 ()
ZE502030 3 10 50 6 [ ZE502150 15 40 90 16 ° ZE504045 45 14 50 6 : ZE503100 10 22 70 10 )
ZE504050 5 15 50 6
ZE502035 35 10 50 6 { ZE502160 16 40 90 16 [ J 7E504055 55 5 = B ° ZE503110 1 26 75 12 {
ZE502040 4 12 50 6 [ J ZE502170 17 40 100 16 [ ] ZE504060 6 15 50 6 ) ZE503120 12 26 75 12 [ ]
ZE502045 45 14 50 6 o ZE502180 18 45 100 18 [ ] ZE504065 6.5 18 60 8 [ ] ZE503130 13 32 85 14 [ ]
ZE502050 5 15 50 6 °® ZE502190 19 45 100 20 [ ;E:m;g 7 20 60 8 : ZE503140 14 32 85 14 °®
75 20 60 8
ENDMILL ZE502055 55 15 50 6 ® ZE502200 20 45 100 20 ® ZE504080 8 20 €0 8 ° ZE503150 15 35 0 16 L ENDMILL
ZE502060 6 15 50 6 [ ] ZE502220 22 45 100 20 [ ZE504085 85 23 70 10 M) ZE503160 16 35 90 16 [ ]
ZE502065 6.5 18 60 8 { ZE502240 24 50 120 25 o ZE504090 9 25 70 10 ([ ZE503180 18 40 100 18 o
ZE502070 7 20 60 8 ° ZE502250 25 50 120 25 ° ZES04095 95 25 i Jo o ZE503200 20 40 100 20 °
° ZE504100 10 25 70 10 [ ] °
ZE502075 75 20 60 8 ZE504105 105 28 75 12 ® ZE503250 25 50 120 25
ZE502080 8 20 60 8 [ ] ZE504110 1 30 75 12 ) ZE503320 32 70 150 32 [ J
ZF502085 85 23 70 10 () ZE504115 115 30 75 12 o
ZE504120 12 30 75 12 [ J
ZE502 9 25 70 10 o
502090 ZE504130S12 13 35 80 12 (]
ZE502100 10 25 70 10 [ ] ZE504130S16 13 35 90 16 [ ]
ZE502105 105 28 75 12 ° ZE504140 14 35 85 14 :
ZE504140S16 14 35 90 16
- ZE502110 1 30 75 12 [ J - : ZE504150 15 40 %0 16 ° —
ZE502115 1.5 30 75 12 o Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. ZE504160 16 40 ) 16 )
ZE502120 12 30 75 12 ) 0~ -0.02 \ h6 ZE504170 17 40 100 16 e
ZE504180 18 45 100 18 o
ZES02130512 LS B i 12 bt * For the items produced from 1st. 2010, apply to these tolerance. ZE504190 19 45 100 20 Y
ZE504200 20 45 100 20 [ ]
ZE504220 22 45 100 20 o
ZE504240 24 50 120 25 ([ J
ZE504250 25 50 120 25 [ ]
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
0~ -0.02 ‘ h6 0~ -0.03 ‘ h6
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES

METRIC

TOCO

ULTRAFINE HELIX

ZE506

S

6 FLUTE, REGULAR & LONG LENGTH

- Designed for highly hardened materials up to HRc 55.
- Suitable for high speed & finishing machining.

BTSN

ZE506060 6

ZE506061 6 26 70 6 ([
ZE506070 7 18 60 8 [
ZE506080 8 18 60 8 [ ]
ZE506081 8 36 90 8 [ ]
ZE506090 9 22 70 10 [ ]
ZE506100 10 22 70 10 [
ZE506101 10 46 100 10 [
ZE506110 1 26 75 12 [
ZE506120 12 26 75 12 ([
ZE506121 12 56 110 12 [ ]
ZE506130 13 32 85 14 [ ]
ZE506140 14 32 85 14 [
ZE506150 15 35 90 16 [
ZE506160 16 35 90 16 [
ZE506161 16 66 130 16 [
ZE506180 18 44 100 18 [
ZE506200 20 44 100 20 [ ]
ZE506201 20 76 150 20 [ ]
ZE506250 25 50 120 25 [ ]
ZE506251 25 92 180 25 [ J
ZE506320 32 70 150 32 [

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.03

TOCO

ULTRAFINE HELIX

ZM502

2 FLUTE, MEDIUM LENGTH
- Designed to machine tool steel, alloy steel, mold steel and other

high hardened materials.
- Superior workpiece finishes.

o o Lo ou e

ZM502020 2 o
ZM502030 3 12 50 6 [
ZM502040 4 15 50 6 ([
ZM502050 5 20 60 6 [ ]
ZM502060 6 20 60 6 [ ]
ZM502080 8 25 70 8 [ ]
ZM502100 10 30 90 10 [ ]
ZM502120 12 30 90 12 ([ J
ZM502140 14 40 110 16 [
ZM502160 16 50 110 16 ([
ZM502180 18 50 110 20 [ ]
ZM502200 20 55 110 20 [ ]
ZM502250 25 75 140 25 [ ]

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

* For the items produced from 1st. 2010, apply to these tolerance.

* For the items produced from 1st. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS CLASSIC SERIES

METRIC

TOCO

ULTRAFINE HELIX

ZM504

S s

4 FLUTE, MEDIUM LENGTH
- Designed to machine tool steel, alloy steel, mold steel and other

high hardened materials.
- Superior workpiece finishes.

BTN S T

ZM504020 2

ZM504030 3 12 50 6  J
ZM504040 4 15 50 6 ([
ZM504050 5 20 60 6 [ ]
ZM504060 6 20 60 6 [ ]
ZM504080 8 25 70 8 [ ]
ZM504100 10 30 90 10 [ ]
ZM504120 12 30 90 12 [ J
ZM504140 14 40 110 16 [
ZM504160 16 50 110 16 ([
ZM504180 18 50 110 20 [ ]
ZM504200 20 55 110 20 [ ]
ZM504250 25 75 140 25 (

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

TOCO

ULTRAFINE HELIX

ZM522

e

2 FLUTE, MEDIUM CUT LONG SHANK TYPE

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

BTSN T

ZM522030 3 [
ZM522040 4 12 70 6 [
ZM522050 5 15 80 6 ([
ZM522060 6 15 80 6 [ ]
ZM522080 8 20 100 8 [ ]
ZM522100 10 25 100 10 [ ]
ZM522120 12 30 110 12 [ ]
ZM522160 16 40 125 16 [ J
ZM522200 20 45 150 20 [

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

* For the items produced from 1st. 2010, apply to these tolerance.

CUTTING TOOLS

* For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES

METRIC

TOCO

ULTRAFINE HELIX

ZM524

S e

4 FLUTE, MEDIUM CUT LONG SHANK TYPE

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

BTSN

ZM524030 3

ZM524040 4 12 70 6 [ J
ZM524050 5 15 80 6 [
ZM524060 6 15 80 6 [ ]
ZM524080 8 20 100 8 [ ]
ZM524100 10 25 100 10 [
ZM524120 12 30 110 12 [
ZM524160 16 40 125 16 [ J
ZM524200 20 45 150 20 [

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02

TOCO

ULTRAFINE HELIX

ZE522

2 FLUTE, LONG LENGTH

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

o o Lo ou e

ZE522030 3 o
ZE522040 4 25 75 6 [
ZE522050 5 30 85 6 ([
ZE522060 6 30 85 6 [ ]
ZE522070 7 35 85 8 [ ]
ZE522080 8 35 85 8 [ ]
ZE522090 9 45 100 10 [ ]
ZE522100 10 45 100 10 ([ J
ZE522101 10 60 155 10 [
ZE522120 12 55 120 12 ([
ZE522121 12 65 155 12 [ ]
ZE522140 14 60 120 14 [ ]
ZE522160 16 60 120 16 [ ]
ZE522161 16 75 165 16 [ ]
ZE522180 18 60 120 18 o
ZE522200 20 60 120 20 ([
ZE522201 20 75 165 20 ([

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.03

* For the items produced from 1st. 2010, apply to these tolerance.

* For the items produced from 1st. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS CLASSIC SERIES

METRIC

B

TOCO

ULTRAFINE HELIX

ZE524

4 FLUTE, LONG LENGTH

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

BTSN

TOCO

ULTRAFINE HELIX

ZE534

ENDMILL
&
DRILL

4 FLUTE, EXTRA LONG LENGTH

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- Superior workpiece finishes.

o o e ou e i

ZE524030 3 ZE534040 4 (]
ZE524040 4 25 75 6 [ ZE534050 5 35 130 6 ([ J
ZE524050 5 30 85 6 [ ] ZE534060 6 40 130 6 [ ]
ZE524060 6 30 85 6 o ZE534061 6 50 155 6 ([ J
ZE524070 7 35 85 8 [ ZE534081 8 60 155 8 ([ J
ZE524080 8 35 85 8 ([ ZE534082 8 80 200 8 ([ J
ZE524090 9 45 100 10 [ ZE534101 10 60 155 10 [ ]
ZE524100 10 45 100 10 [ ZE534102 10 80 200 10 o
ZE524120 12 55 120 12 [ J ZE534121 12 60 155 12 (]
ZE524140 14 60 120 14 o ZE534122 12 80 200 12 (] ENDMILL
ZE524160 16 60 120 16 [ ZE534161 16 80 155 16 ([ J
ZE524180 18 60 120 18 o ZE534162 16 100 200 16 ([ J
ZE524200 20 60 120 20 [ J ZE534163 16 120 250 16 ([ J
ZE534201 20 80 165 20 ([ J
ZE534202 20 100 200 20 (]
ZE534203 20 130 250 20 o
ZE534252 25 100 200 25 (]
ZE534253 25 150 250 25 ([ J
DRILL
0~ -0.03 0~ -0.03
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from Tst. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES METRIC ZAMUS CLASSIC SERIES METRIC

B B

ZR502 TOCSO® ZR504 TCOLO0 ZR512 TOSOO® 7ZR514 TCOCOO

ULTRAFINE HELIX ULTRAFINE HELIX ULTRAFINE HELIX ULTRAFINE HELIX

ENDMILL ENDMILL

o —— R —— ;
DRILL o “ . — _ DRILL
F ==t n S T

= =

Ls Ls

2 FLUTE, STUB CUT LENGTH, 4 FLUTE, STUB CUT LENGTH,
. . 2 FLUTE, REGULAR LENGTH, CORNER RADIUS 4 FLUTE, REGULAR LENGTH, CORNER RADIUS
CORNER RADIUS with EXTENDED NECK CORNER RADIUS with EXTENDED NECK
- Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials. high hardened materials. high hardened materials. high hardened materials.
- Superior workpiece finishes. - Superior workpiece finishes. - Superior workpiece finishes. - Superior workpiece finishes.
- Increased feed rate. - Increased feed rate. - Increased feed rate. - Increased feed rate.
DOOnnOOnE  EXEnnnnnon el Y Ll o o
ZR5020405 ZR5040405 [ J ZR5120605 ZR5140605 6 0.5 15 - 6 ([ J
ZR5020410 1 o ZR5040410 1 ([ J ZR5120610 1 . ZR5140610 1 [
ZR5020605 6 0.5 8 15 s | 57 6 [ J ZR5040605 6 0.5 8 15 e 6 [ ] ZR5120805 0.5 [ ZR5140805 0.5 o
ZR5020610 1 [ J ZR5040610 1 o ZR5120810 8 1 20 65 8 L ZR5140810 8 1 20 - 8 ([
ZR5020805 05 ° ZR5040805 05 ° ZR5120815 15 L d ZR5140815 15 ®
ZR5020810 1 [ ZR5040810 1 ) ZR5120820 2 bt ZR5140820 2 ®
zrs020815 | © |15 | 0| 2B TR o zrs0a0815 | 0 s | 0 BT o ZR5121005 05 ® ZR5141005 05 o
ZR5020820 2 ° ZR5040820 2 ° ZR5121010 ) _ ZR5141010 1 °
ZR5021005 05 ° ZR5041005 05 ° ZR5: :: g;g w0 P s | s |10 : ZwS14005 | s | @
evom,  ZRSO21000 o F T e e e 0 | © ZRS041010 | 1 s e (a5 0| o 522121025 225 ° aiedploed i . ENDMILL
ZR5021015 15 ° ZR5041015 15 ' ° JRE121030 ; ° ZR5141025 25 g
ZR5021020 2 ° ZR5041020 2 ° ZR5141030 3 bt
ZR5121205 05 ° ZR5141205 05 °
ZR5021205 0.5 [ ] ZR5041205 0.5 [ ] :
ZR5121210 ! ¢ ZR5141210 1 °
ZR5021210 1 o ZR5041210 1 o PS
12 5 | 30 | 82 115 | 12 12 15 | 30 | 82 115 | 12 ZR5121215 1.5 ZR5141215 15 °
ZR5021215 15 o ZR5041215 15 [ 12 30 | 8 12 12 : 0 | 82 | 12
di2)21220 2 ® ZR5141220 2 °
ZR5021220 2 o ZR5041220 o ZR5121225 25 ®
) ° ZR5141225 25 ([ J
ZR5121230 3 . ZR5141230 3 °
i‘:;‘é:‘;‘:z = = ZR5141605 05 °
ZR5121615 16 15 40 100 16 [ ZR3141610 ! ®
: ZR5141615 16 15 40 100 16 (]
ZR5121620 2 ([ ZR5141620 °
DRILL ZR5121630 3 [ DRILL
ZR5141630 3 ([ J
ZR5122005 0.5 o e LR 05 °
ZR5122010 1 [ ZR5142010 1 °
ZR5122015 20 15 45 110 20 ([ J 5 °
ZR5122020 2 °® ZR5142015 20 1.5 45 110 20 .
ZR5122030 3 ° ZR5142020
ZR5142030 ([ J
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
0~ -0.02 0~ -0.02 0~ -0.02 0~ -0.02
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from Tst. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES METRIC ZAMUS CLASSIC SERIES METRIC

B B

ZR522 TOSOO® ZR524 TOCOO TE503 TOCO® TB503 TQCO

ULTRAFINE HELIX ULTRAFINE HELIX ULTRAFINE HELIX ULTRAFINE HELIX

ENDMILL
&
DRILL

ENDMILL
&
DRILL

2 FLUTE, LONG LENGTH, CORNER RADIUS 4 FLUTE, LONG LENGTH, CORNER RADIUS 3 FLUTE, TAPER END MILL 3 FLUTE, TAPER BALL END MILL
- Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials. high hardened materials. high hardened materials. high hardened materials.

- Superior workpiece finishes. - Superior workpiece finishes. - ALTIN coated for high wear resistance. - ALTIN coated for high wear resistance.

- Increased feed rate. - Increased feed rate.

e e o 2 I N N T NN
ZR5220302 ZR5240302 [ ] TE5033106 ([ mnn
ZR5220305 0.5 o ZR5240305 0.5 o TE5033206 5 2 10 37 50 6 [ ) TB50315306
ZR5220402 0.2 ° ZR5240402 0.2 ° TE5033306 3 4 ° TB50320306 | 2 | 2 15 | 60 6
ZR5220405 4 0.5 1 70 6 [ J ZR5240405 4 0.5 1 70 6 ([ J TE5033506 5 48 ([ TB50325308 5 | 25 18 | 60 8
ZR5220410 1 [ J ZR5240410 1 [ J TE5034106 1 45 [ TB50330310 6 3 3 | 2 | 70 10
ZR5220502 0.2 o ZR5240502 0.2 () TE5034206 . 2 15 5 50 6 [ TB50340312 8 4 2% | 75 12
ZR5220505 5 0.5 13 80 6 o ZR5240505 5 05 13 80 6 o TE5034306 3 56 ([ TB50350312 | 10 5 19 | 75 12
ZR5220510 1 [ ] ZR5240510 1 [ ] TE5034508 5 6.6 8 ([ TB50360316 12 6 3 | 90 16
ZR5220602 02 [ ] ZR5240602 02 [ J TE5035106 1 5.7 6 o TB50315506 3 15 12 | 60 6

ENDMILL ZR5220605 6 05 13 90 6 [ J ZR5240605 6 05 13 90 6 [ J TE5035208 5 2 2 6.4 60 ([ TB50320508 4 2 15 | 60 8 ENDMILL
ZR5220610 1 [ ] ZR5240610 1 o TE5035308 3 7.1 8 ([ TB50325510 5 25 18 | 70 10
ZR5220805 05 o ZR5240805 05 [ ] TE5035508 5 85 ([ TB50330510 6 3 5° 2 | 70 10
ZR5220810 8 1 19 100 8 ([ ZR5240810 8 1 19 100 o ([ TE5036108 1 6.7 [ TB50340512 8 4 2% | 75 12
ZR5220815 15 o ZR5240815 1.5 o TE5036208 6 2 0 74 | 60 8 ([ TB50350516 | 10 5 30 | 90 16
ZR5220820 2 o ZR5240820 2 o TE5036308 3 8.1 [ TB50360520 12 6 36 | 100 20
ZR5221005 0.5 [ J ZR5241005 0.5 ( TE5036510 5 95 | 70 10 [ TB50315706 3 |15 12 | 60 6
ZR5221010 1 ) ZR5241010 1 ° TE5038110 1 89 | 0 ° TB50320708 | 4 | 2 15 | 60 8
ZR5221015 10 15 | 22 | 100 | 10 ) ZR5241015 10 15 22 | 100 | 10 ) TE5038210 o | 2|, |98 ° TB50325710 | 5 | 25 18 | 70 10
ZR5221020 2 [ ] ZR5241020 2 [ TE5038312 3 106 - 1 ([ TB50330712 6 3 7 | 2 | 75 12
ZR5221025 25 ) ZR5241025 25 ) TE5038512 5 124 ° TB50340716 | 8 | 4 % | 90 16
ZR5221205 0.5 [ J ZR5241205 05 [ J TE5030112 1 35 | 11.2 12 [ TB50350716 | 10 5 30 | 90 16
DRILL ZR5221210 1 [ ] ZR5241210 1 o TE5030212 10 2 28 | 124 % 12 ([ TB50360720 12 6 36 | 100 20 DRILL

ZR5221215 15 [ J ZR5241215 15 [ J TE5030314 3 13.7 14 [
ZR5221220 12 2 2 1o 12 o ZR5241220 12 2 2% 1o 12 ([ J TE5030516 5 % 16.1 16 ([ J
ZR5221225 25 [ J ZR5241225 25 [ J
ZR5221230 3 ([ J ZR5241230 3 [ J

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.02 0~ -0.02

* For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS CLASSIC SERIES

METRIC

TOCO

ULTRAFINE HELIX

TB504

4 FLUTE, TAPER BALL END MILL

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- ALTIN coated for high wear resistance.

“aro e oo ou siom oo
TB50425308 5 25 18 60 8
TB50430310 6
TB50440312 8
TB50450312 10 19 | 75 12
TB50460316 12 36 90 16
TB50425510 5 25 18 70 10
TB50430510 3 22 70 10

TB50440512 8 4 5° 26 75 12

5
6

22 70 10
26 75 12

o 0o ~ W
w

TB50450516 10 30 | 90 16
TB50460520 12 36 | 100 20
TB50425710 5 25 18 | 70 10
TB50430712 6 3 22 | 75 12
TB50440716 8 4 I 26 | 90 16
5
6

TB50450716 | 10 30 | 90 16
TB50460720 12 36 | 100 20

TOCSOS

ULTRAFINE HELIX

ZF60

=—

ROUGHING END MILL

- Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials.

- ALTIN coated for high wear resistance.

- Rough & finish type.

N
ZF603060 6 15 50 6 3 [ J
ZF603070 7 18 60 8 3 [
ZF603080 8 18 60 8 3 ([
ZF604090 9 22 70 10 4 ([ J
ZF604100 10 22 70 10 4 [ J
ZF604110 1 26 75 12 4 ([
ZF604120 12 26 7% 12 4 [ ]
ZF604130 13 32 85 14 4 o
ZF604140 14 32 85 14 4 o
ZF604150 15 35 90 16 4 ([ J
ZF604160 16 35 920 16 4 [ J
ZF604180 18 44 100 18 4 ([
ZF604200 20 44 100 20 4 o
ZF605250 25 50 120 25 5 o
ZF606320 32 70 150 32 6 o

pm=1/1000mm

Dia | from1 | over3 | over6 over over
Tolerance ™| to3 to6 | to10 |10t018 |18t030
0 0 0 0 0

Cutting Edge
(h10) -40 -48 -58 -70 -84
Shank 0 0 0 0 0
(h6) -6 -8 -9 -1 -13

UNION MATERIALS

ZAMUS CLASSIC SERIES

METRIC

o )y — —
C (0] o on
) 2 e
wTRARNE HeLX Comertional
Pich

ROUGHING END MILL - FINE Pitch
DING527L / DIN6535-HA, DIN6535-HB

- Designed for machine tool steel, alloy steel, mold steel and other
highly hardened materials.

- High velocity milling of hardened steels.

- For dry and wet milling.
- Fast chip ejection.

CL|OAL| "~ | Z |STOCK
PLAIN SHANK | FLAT SHANK Dia.
16 |57 | 6

ZF613060  ZF613060F 6
ZF613070  ZF613070F 7 |16 | 63
ZF613080  ZF613080F 8 |16 |63 | 8

ZF614090  ZF614090F 9 |19 |72 (10
ZF614100  ZF614100F 1022|7210
ZF614120  ZF614120F 12 | 26 | 83 |12
ZF614140  ZF614140F 14 {32 |83 |14

g A A B D D A W W W

TOCOD

ULTRAFINE HELIX Conventional
Pitch

[—>|
Rej
‘<—>|
a

Z - AXIS ROUGHING END MILL

- Reducing cycle time by 1pass operating from Z-axis to slotting.

- Preventing the working interruption as Neck type.

PK503060 6 9 15 | 57 6 [
PK503080 8 12 20 63 8 [
PK503100 10 15 25 72 10 3 ([
PK503120 12 18 30 83 12 o

B

ENDMILL
&
DRILL

ZF614160  ZF614160F 16 |35 | 92 | 16 ENDMILL
ZF614180 ZF614180F 18 | 40 (100 | 18 PK503140 14 | 21 35 | 83 | 14 o
ZF614200 ZF614200F 20 | 44 |104 | 20 PK503160 16 | 24 | 40 | 92 | 16 3 o
ZF615250 ZF615250F 25 | 50 [120 | 25 PK503200 20 | 30 | 50 | 104 | 20 o
DRILL
pm=1/1000mm pm=1/1000mm
Dia| from1 | over3 | over6 over over Dia| from1 | over3 | over6 over over
Tolerance™._ | to3 to6 to10 |10to18 |18t030 Tolerance™._ | t03 to6 to10 |10to18 |18t0 30
Cutting Edge 0 0 0 0 0 Cutting Edge -20 -30 -40 -50 -65
(h10) -40 -48 -58 -70 -84 (h11) -85 -105 -150 -180 -225
Shank 0 0 0 0 0 Shank 0 0 0 0 0
(h6) -6 -8 -9 -1 -13 (hG) -6 -8 -9 -1 -13
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ZAMUS THUNDER SERIES INCH ZAMUS THUNDER SERIES INCH / METRIC

B B

DA302 TOCO® ZA302 TOCw® ZA304 CTOC® DB312 TOSO®

FINE GRAIN HELIX FINEGRAIN HELIX FINEGRAIN HELIX FINEGRAIN HELIX

ENDMILL
&
DRILL

ENDMILL
&
DRILL

— ———

2 FLUTE, REGULAR LENGTH, BALL NOSE 2 FLUTE, REGULAR LENGTH 4 FLUTE, REGULAR LENGTH 2 FLUTE, LONG LENGTH, BALL NOSE
- Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other
high hardened materials. high hardened materials. high hardened materials. high hardened materials.

- Suitable for copy milling.

e on | x Lo on s o S v e Lo ou e rn oo Lo o e ol e Toe L r e o sou

DA302001 1/32 | RI/64 | 1/32 | 1172 ZA302002 1/32 14172 ° ZA304004 1716 | 316 | 1-1/2 ° DB312010S4
DA302002 116 | R1/32 | 1716 | 1-1/2 | 1/8 (] ZA302004 1/16 316 | 1-1/2 1/8 (] ZA304008 1/8 1/2 1-1/2 1/8 (] DB312010 1 05 25 50 6 .
DA302003 | 3/32 |R3/64 | 3/32 | 1-12| 1/8 | @ ZA302008 1/8 2 | 112 | s ° ZA304012 316 | 58 2 3/16 [ DB312012 12 | 06 3 50 6 L
DA302004 | 1/8 RI/16 | 516 | 112 18 | @ ZA302012 316 | 58 2 |36 | @ ZA304016 va | 4 | 272 | va ° DB312015 | 15 | 075 | 4 | S0 | 6 | @
DA302006 | 3/16 |R3/32 | 3/8 2 |36 | ® ZA302016 /4 34 | 2212 | 14 [ ZA304020 516 | 1316 | 2-1/2 | 5/16 ° Ds:;?gzg? 2 : i :ﬁ : :
DA302008 va | R8 | 12 |22 14 | @ ZA302020 516 | 1316 | 2-1/2 | 5/16 [ 7A304024 3/8 1 2172 | 38 ° DB312025 a6 | 125 | o S . °
DA302010 5/16 | R5/32 | 9/16 | 2-1/2 | 5/16 [ ] ZA302024 3/8 1 2-1/2 3/8 [ ZA304032 1/2 1 3 1/2 [ DB312030S3 3 15 E = > °
DA302012 38 |R316 | 34 | 21/2| 38 | @ ZA302032 172 1 3 12 [ 7A304040 58 | 1-1/4 | 312 | 58 ° DB312030S4 | 3 15 8 €0 . °
DA302016 V2 (R4 | 8 | 3 12 | @ ZA302040 58 | 1-1/4 | 31/2 | 58 ° ZA304048 34 | 172 4 3/4 ° DB312030 3 15 8 60 6 P
ENDMILL DA302020 58 |RS/16 1-1/4 | 312 | 58 | @ ZA302048 34 | 172 4 3/4 [ ZA304064 1 1-172 4 1 ° DB312035 35 | 175 | s 70 6 ° ENDMILL
DA302024 34 | R¥Y8 112 4 | 34 | @ 7A302064 1 1-1/2 4 1 [ DB312040S4 | 4 2 8 70 4 °
DA302032 1 | R2 |12 4 1 ° DB312040 4 2 8 70 6 °
DB312045 45 | 225 | 8 70 6 °
DB312050 5 | 25 | 10 | 8 6 [
DB312055 55 | 275 | 10 | 80 6 °
DB312060S 6 3 12 | 60 6 °
DB312060 6 3 12 | @ 6 °
DB312065 65 | 325 | 12 | 90 8 °
DB312070 7 35 14 90 8 o
DB312080S 8 4 14 | 60 8 °
DB312080 8 4 14 | 100 | 8 °
DB312090 9 | 45 | 18 |00 | 0 | @
DRILL DB312100S 10 5 18 60 10 ) DRILL
DB312100 10 5 18 |00 | 10 | @
DB312120 12 6 22 110 12 [ ]
DB312140 14 7 % | 10 | 14 | @
DB312160 16 8 30 | 40 | 6 | @
DB312180 18 9 34 | 140 | 18 | @
DB312200 20 | 10 | 38 | 160 | 20 | ®

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -.0012 0~ -.0012 0~ -.0012 hé 0~ -0.02 hé

* For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS THUNDER SERIES METRIC ZAMUS THUNDER SERIES METRIC

B B

DB342 CTOCO® ZE304 TOCw® ZE322 TOC® ZE324 Ao LAD

FINE GRAIN HELIX FINEGRAIN HELIX FINEGRAIN HELIX FINE GRAIN HELIX

& e &

DRILL DRILL

gl |~}
2 FLUTE, BALL NOSE with TAPER NECK 4 FLUTE, REGULAR LENGTH 2 FLUTE, LONG & EXTRA LONG LENGTH 4 FLUTE, LONG & EXTRA LONG LENGTH
- High efficiency milling is possible in deep slotting with projection - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other - Designed to machine tool steel, alloy steel, mold steel and other
of the end mill being long. high hardened materials. high hardened materials. high hardened materials.

NOONEEEOCET N T TN T

DB34201015 1°30" ZE304020 ° ZE322030 ZE324030
DB34201050 | 1 (05| 2 | 4 |23 |60 | 6 (43| 5 | @ ZE304025 25 8 40 6 ° ZE322031 3 20 70 . ZE324031 3 20 70 :
ZE322030S 20 100 3 ZE324030S 20 100 3
DB34201030| 1 (05| 2 | 4 |42 |80 |6 | 5| 3 | ® ZE304030 3 8 45 6 o
| e o ZE322040 15 60 ) ° ZE324040 15 60 . °
DB34202015| 2 | 1 | 4 | 6 |23 |60 | 6 |29 |1°30 ZE304035 35 10 45 6 7E322041 . 0 0 pS 7E324041 A 0 o °
DB34202050| 2 | 1 | 4| 6 |23|60| 6 | 5| 5° [ ] ZE304040 4 1 45 6 [ ] ZE322040S 20 100 4 Y ZE324040S 20 100 4 )
DB34202030| 2 | 1 | 4 | 6 |41 |8 | 6 57| 3 | ® ZE304045 45 1 45 6 ° ZE322050 20 60 ° ZE324050 20 60 °
DB34203030| 3 |15| 6 | 8 |32 |70 | 6 56| 3° () ZE304050 5 13 50 6 ® ZE322051 5 20 80 6 L ZE324051 5 20 80 6 ®
DB34203015| 3 |15 6 | 8 | 529 | 6 |53|1°30"| @ ZE304055 55 13 50 6 ° ZE322052 % 100 d ZE324052 25 100 hd
DB34204030| 4 | 2 | 8 10|28 |70 |6 | 6| 3 | ® ZE304060 6 13 50 6 ° ZE322060 2 80 ¢ ZE324060 2 80 ¢
ZE322061 6 30 100 6 ° ZE324061 6 30 100 6 °
ENDMILL DB34204015| 4 | 2 | 8 |10 |49 /90| 6 | 6 |1°30" @ ZE304065 6.5 16 60 8 L4 ZE322062 40 150 ° ZE324062 40 150 ° ENDMILL
DB34205030 | 5 |25 10 |12 |41 |90 | 8 |8 | 3 | ® ZE304070 7 16 60 8 ° ZE322080 30 %0 ° ZE324080 30 90 °
DB34205015| 5 |25 10 |12 | 61 |110| 8 |76|1°30" | @ ZE304075 75 16 60 8 ° ZE322081 8 35 100 8 ° ZE324081 8 35 100 8 °
DB34206030 | 6 | 3 |12 |15 34|90 |8 |8 | 3 | ® ZE304080 8 19 60 8 ° ZE322082 40 150 : ZE324082 40 150 :
ZE322100 30 90 ZE324100 30 90
6 |3|12|15|53|110| 8 | 8 |1°30'| @ 85 19 70 10 °
DB34206015 - ZE304085 ZE322101 0 35 100 0 ° ZE324101 0 35 100 0 °
DB34208030 | 8 | 4 | 14 |17 |36 100 10 |10 | 3 ° ZE304090 9 19 70 10 ° S e 150 ° T 5 150 e
DB34208015| 8 | 4 | 14 |17 | 55 |120|10 | 10 |1°30" | @ ZE304095 95 19 70 10 ° 7322103 55 180 ° 7E324103 55 180 PS
DB34210030 | 10 | 5 |18 |21 |40 |110|12 |12| 3 | @ ZE304100 10 2 70 10 ° ZE322120 30 90 ° ZE324120 30 90 °
DB34210015|10 | 5 |18 |21 |59 [130|12 |12 |1°30'| @ ZE304105 105 22 75 12 () ZE322121 12 40 110 12 ® ZE324121 12 40 110 1 ®
DB34212030| 12 | 6 |22 |25 63 |140|16 | 16| 3 | @ ZE304110 M 2 75 12 ° ZE322122 50 | 150 ® ZE324122 50 | 150 o
DB34212015| 12 v | ol e l1s 130 | @ o o ZE322123 60 200 ° ZE324123 60 200 ®
6 5 |83 [160]16 |15 | 1730 il LESH 22 [ 12 ZE322140 " 0 | w | ° ZE324140 " o | | °
ZE304120 12 26 75 12 o ZE322141 60 150 ° ZE324141 60 150 °
DRILL ZE304130 13 26 80 12 ® ZE322160 50 140 [ ZE324160 50 140 ° DRILL
ZE304140 14 2% 80 14 ° ZE322161 16 70 160 16 ° ZE324161 16 70 160 16 °
E304150 15 - % 16 ° ZE322162 80 200 ° ZE324162 80 200 °
ZE322180 18 50 140 18 o ZE324180 18 50 140 18 °
1 2 1 °
ZE304160 6 3 %0 6 ZE322200 60 150 ° ZE324200 60 150 °
ZE304180 18 32 100 18 L ZE322201 20 100 | 200 20 ° ZE324201 20 100 | 200 20 °
ZE304200 20 38 100 20 ] ZE322202 130 250 o ZE324202 130 250 )

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
0~ -0.02 h6 0~ -0.02 hé 0~ -0.03 h6 0~ -0.03 hé
* For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS THUNDER SERIES METRIC ZAMUS THUNDER SERIES METRIC

B B

ZR322 CTOC® ZR324 TCOCOW ZR304H COCO®W ZR324H TCOCO®

FINEGRAIN HELIX FINEGRAIN HELIX FINEGRAIN HELIX FINEGRAIN HELIX

ENDMILL
&
DRILL

ENDMILL
&
DRILL

M
F
[—>
l—|
a
M|
F
[—>
l—|
a

‘ L1 ’ L1
L2 L2
Ls Ls
4 FLUTE, 45° HELIX STUB CUT LENGTH, 4 FLUTE, 45° HELIX STUB CUT LENGTH,

2F CORNER RADIUS LONG LENGTH 4F CORNER RADIUS LONG LENGTH . .

CORNER RADIUS with EXTENDED NECK CORNER RADIUS with LONG SHANK

- Designed to machine tool steel, alloy steel mold steel and other - Designed to machine tool steel, alloy steel mold steel and other - Designed for high hardened materials up to HRc 45. - Designed for high hardened materials up to HRc 45.
high hardened materials. high hardened materials. - Suitable for high speed machining. - Suitable for high speed machining.

- TIALN coated for high wear resistance. - TIALN coated for high wear resistance.

_erto 0w Lt oL ou sion soodill oo o | oL ou gon o e L
ZR3220302 ZR3240302 ZR304H0303 ZR324H0605 (]
ZR3220303 3 |03 | 8 |60 | 6 ZR3240303 3 |03 | 8 |6 | 6 o ZR304H0305 05 ° JR324H0610 0 °
ZR3220305 0.5 . ZR3240305 0.5 [ J

ZR304H0403 0.3 [ ZR324H0805 0.5 ([ J
ZR3220402 0.2 o ZR3240402 0.2 ([ J 4 5 16 55 6 8 12 25 | 100 8
7R3220403 03 | . e 7R3240403 03 | e ZR304H0405 05 d ZR324H0810 10 ®
ZR3220405 ' | 05 L ° 7R3240405 | © | 05 T ° ZR3O4HOGOS | o5 | | @ ZR324H1005 05 °
ZR3220410 10 o ZR3240410 1.0 (] ZR304H0610 1.0 [ ZR324H1010 10 1.0 15 | 2 | 100 10 ®
ZR3220502 02 o ZR3240502 02 o ZR304H0805 | |05 | | | . [ ZR324H1015 15 [
ZR3220503 | o 03 | o g 5 @ ZR3240503 | o1 03 | o g o | @ ZR304H0810 10 ° ZR324H1020 20 °
ZR3220505 05 ° ZR3240505 05 ° ZR304H1005 05 ® ZR324H1205 05 [ )
ZR3220510 1.0 [ J ZR3240510 1.0 [ J ’ - ’ s

ZR304H1010 1.0 ZR324H1210 1.0

ENDMILL ZR3220602 0.2 o ZR3240602 0.2 () 10 12 130 | 70 10 12 18 | 38 | 110 12 ENDMILL
ZR3220603 6 0.3 13 %0 6 [ J ZR3240603 6 0.3 13 % 6 o ZR304H1015 15 ([ ZR324H1215 15 ([ J
ZR3220605 05 ® ZR3240605 0.5 ® ZR304H1020 20 [ ZR324H1220 20 o
220003 . TRo240808 . maoanzs | | os .
0.3 03
10 [ )
ZR3220805 0.5 [ ] ZR3240805 0.5 [ J ZR304H1210 12 15 | 30 | 80 12
ZR3220810 8 | 10| 19 | 100 | 8 ° ZR3240810 8 |10 | 19 | 100 | s ° ZR304H1215 15 o
ZR3220815 15 ® ZR3240815 15 ) ZR304H1220 20 o
ZR3220820 20 [ J ZR3240820 2.0 [ J
ZR3221003 0.3 o ZR3241003 0.3 [ J
ZR3221005 0.5 [ J ZR3241005 0.5 [ ]
ZR3221010 1.0 [ J ZR3241010 1.0 [ J
ZR3221015 10 15 2 100 10 [ J ZR3241015 10 15 2 100 10 ([ J
ZR3221020 20 [ ] ZR3241020 2.0 o
DRILL ZR3221025 25 ) ZR3241025 25 () DRILL

ZR3221205 0.5 [ ] ZR3241205 0.5 [ ]
ZR3221210 1.0 o ZR3241210 1.0 ([ J
ZR3221215 12 15 2% 110 12 [ J ZR3241215 12 15 2% 110 12 [ J
ZR3221220 20 [ J ZR3241220 2.0 ([ J
ZR3221225 25 [ J ZR3241225 25 [ J
ZR3221230 30 o ZR3241230 30 o

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.

0~ -0.03 hé 0~ -0.03 hé 0~ -0.03 hé 0~ -0.03 hé

* For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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B

ENDMILL
&
DRILL

ENDMILL

DRILL

52

ZAMUS SUS-MATE SERIES

METRIC

TOSOO

ULTRAFINE HELIX

DS502

TOCO

ULTRAFINE HELIX

SM503

2 FLUTE, BALL NOSE REGULAR & LONG LENGTH

- Suitable for Stainless steel, Titanium, Inconel.

e e r oo o i

3 FLUTE, REGULAR LENGTH

- Suitable for Stainless steel, Titanium, Inconel.

BTSN

DS502010 o SM503020 2 [ ]
DS502020 2 1 6 50 6 [ J SM503030 3 8 45 6 [ J
DS502030 3 15 g 50 6 ([ SM503040 4 10 50 6 ([
DS502031 70 [ ] SM503050 5 13 50 6 [ ]
DS502040 . 5 10 50 6 o SM503060 6 13 50 6 [ J
DS502041 70 [ J SM503080 8 19 60 8 o
DS502050 5 - 1 50 6 [ J SM503100 10 22 70 10 o
DS502051 80 o SM503120 12 26 75 12 ()
DS502060 6 3 13 50 6 [ J SM503140 14 30 82 14 [ J
DS502061 90 [ J SM503160 16 40 100 16 [ J
DS502080 8 4 19 60 8 o SM503180 18 40 100 18 [ J
DS502081 100 () SM503200 20 40 100 20 ()
DS502100 70 [ ]

DS502101 ! ° 2 100 10 [ ]

DS502120 75 [ J

DS502121 12 6 2 110 12 o

Tolerance of Shank Dia.

Tolerance of Mill Dia. (mm)

10.01 hé

Tolerance of Shank Dia.

Tolerance of Mill Dia. (mm)

0~ -0.02 hé

* For the items produced from Tst. 2010, apply to these tolerance.

* For the items produced from 1st. 2010, apply to these tolerance.

UNION MATERIALS

ZAMUS SUS-MATE SERIES

METRIC

TOCO

ULTRAFINE HELIX

SM504

E==——————ir

4 FLUTE, REGULAR LENGTH

- Suitable for Stainless steel, Titanium, Inconel.
- Broken Index Type.

o o 6 G o o o

SM504030 3

SM504040 4 0.2 12 50 6 o
SM504050 5 0.2 13 50 6 [ ]
SM504060 6 02 13 50 6 [ ]
SM504070 7 02 16 60 8 [ ]
SM504080 8 0.2 16 60 8 [
SM504090 9 0.2 19 70 10 [
SM504100 10 03 22 70 10 [
SM504120 12 03 26 75 12 [ ]
SM504140 14 0.3 26 82 14 [
SM504160 16 03 32 90 16 [ ]
SM504180 18 03 32 100 18 [ ]
SM504200 20 03 38 100 20 [ ]

Tolerance of Shank Dia.

Tolerance of Mill Dia. (mm)

0~ -0.02 hé

* For the items produced from 1st. 2010, apply to these tolerance.

CUTTING TOOLS

o - -
TOCOS=E=

ULTRAFINE HELIX Flat Shallow
Pitch

ZF62

|

Eej

‘<—>|
a

ROUGHING END MILL
DING527 / DIN6535-HA, DIN6535-HB

- Designed to machine tool steel, alloy steel, stainless steel and
other high hardness materials.

- Fast chip ejection.

B

ENDMILL

&
DRILL

Li|L2| D2
ZF624060 ZF624060F 7T -] - |54 ([ J
ZF624061 ZF624061F (6 |16 | - | - (57| 6| 4| @
ZF624062 ZF624062F 16 | 20 | 55 | 57 ([ J
ZF624080 ZF624080F 9| -| - |58 ([ J
ZF624081 ZF624081F (8 |16 | - | - |63 8 |4 @
ZF624082 ZF624082F 16 | 26 | 7.5 | 63 ([ J
ZF624100 ZF624100F 14| -] - |66 (]
ZF624101 ZF624101F (10|22 | - | - |72|10| 4 | @
ZF624102 ZF624102F 2231|195 |72 (] ENDMILL
ZF624120 ZF624120F 16 -| - |73 ([ J
ZF624121 ZF624121F (12|26 | - | - |83 (12| 4 @
ZF624122 ZF624122F 26 |37 |11.5|83 ([ J
ZF625160 ZF625160F 2| -| - |82 (]
ZF625161 ZF625161F (1632 | - | - |92|16| 5 @
ZF625162 ZF625162F 32 | 51 (155|100 ([ J
ZF626200 ZF626200F 26| - | - |92 ([ J
ZF626201 ZF626201F (20|38 | - | - [104|20| 6 | @
ZF626202 ZF626202F 3859 (19.2(110 ([ J
DRILL
pm=1/1000mm
Dia
Tolerance .

Cutting Edge 0 0 0 0 0

(h10) -40 -48 -58 -70 -84

Shank 0 0 0 0 0

(h6) -6 -8 -9 -1 -13
53




ZAMUS COPPER-MATE SERIES METRIC ZAMUS GRA-MATE SERIES METRIC

B B

BC502 ©0OS® RC502 SOSOO® o ocoeco EDNINIEIIIDC

[ ]
G0301216 16 | 60 [ ]
ENDMILL —~ | e 60301220 20 | 7 ° ENDMILL
& _.‘:"“ , . G0301225 25 () &
oy — — | eee——————— OV 7 2w, o
G0301235 ’ 35 ' [ ]
B o I~ - o e ) . 60301240 4 | 9 °
P ST | -+ ; ety ame) | L] e
L s - . 3 60301525 15 | 25 | 80 4 @
‘ L'—'L‘ 3 P 6040155 - | s0 | - °
‘ L Ls = G04015M e | -4 @
G04015L - | 120 - o
G0401520 20 | 60 [ ]
2 FLUTE, STUB CUT LENGTH, 2 FLUTE, STUB CUT LENGTH,
. . 2 FLUTE, DIAMOND COATING BALL NOSE G0401525 25 | 70 o
BALL NOSE with EXTENDED NECK CORNER RADIUS with EXTENDED NECK 15
G0401530 | 4 | 2 30 °
- Suitable for copper & non-ferrous material. - Suitable for copper & non-ferrous material. - High performance on graphite, wrought aluminum, bakelite, plas 60401535 35 80 6 )
tics, wood, brass etc. 60401540 20 39 °
90
G0401545 45 [ ]
G0401550 50 | 100 [ ]
CODOIDNDDE  ENODnnnos oo oo o AN
100 [ ]
BC502010 0.95 (] RC5020200509 [ G00501003 60503050 5 25 | 30 50 48 6
G0503050L 150 [ ]
BC502015 | 1.5 | 075 | 2 4 | 50 (145 | 6 [ RC5020300509 | 3 |05 | 4 | 9 |55 |28 | 6 ([ G00501006 | 05 | 025 | 1 6 | 50 |045 | 4 .
G06020S - 70 - [ ]
BC502020 | 2 1 | 25| 5 |5 [195| 6 [ RC5020300516 | 3 |05 | 4 | 16 | 55 | 28 | 6 [ G00501010 10 [ )
G06020M 20 - | 100 - [ J
BC502025 | 25 | 125 | 3 7 50 | 245 | 6 ([ J RC5020300520 | 3 |05 | 4 | 20 | 55 | 28 | 6 ([ G00601203 ([ 606020L 6 5 150 6 °
BC502030 3 15 4 10 60 | 29 6 (] RC5020400512 | 4 | 05 5 12 | 55 | 37 6 o G00601206 ([ B 50 | 100 | 58 °
BC502040 | 4 2 5 | 10 | 60 | 39 | 6 [ ] RC5020400516 | 4 |05 | 5 | 16 | 55 | 37 | 6 [ ) G00601208 | 06 | 03 | 12 | 8 | 50 |055 | 4 o GOGO3050L 30 150 ' °
BC502050 | 5 | 25 | 6 | 12 | 60 | 49 | 6 (] RC5020400520 | 4 |05 | 5 | 20 | 55 |37 | 6 ] G00601210 10 ® 080255 70 - °
BC502060 | 6 | 3 | 7 |12 |60 |59 | 6 | @ RC5020600520 | 6 |05 | 7 | 20 |60 |55 | 6 | @ 600601212 12 o G08025M s | - Lol - P
BC502061 | 6 | 3 | 7 |12 | % |59 | 6 | ® RC5020601020 | 6 | 1 | 7 |20 |60 | 55| 6 | ® 60080164 | 08 | 04 | 16 | 4 |50 075 4 | @ G08025L | s | 4 el -l sl @
[
ENDMILL BC502080 | 8 | 4 | 9 |15 |70 |79 | 8 | ® RC5020800525 | 8 |05 | 9 (25 |60 (74 | 8 | @ 60100306 GOB04060 10 ° ENDMILL
BC502081 | 8 | 4 | 9 |16 (10|79 | 8 | ® RC5020801025 | 8 | 1 | 9 |25 |60 |74 | 8 | @ G0100308 g GOBO4060L 4160 0|78 °
BC502100 | 10 | 5 | 11 | 25 | 75 |99 | 10 | @ RC5021000532 | 10 | 05 | 11 | 32 | 70 |92 |10 @ G0100310 10 1 G10030S e |- °
BC502101 | 10 | 5 | 11 | 25 |100 | 99 | 10 | @ RC5021001032| 10 | 1 | 11 |32 |70 [92 |10 | @ 60100312 | | | |2 s | 4 | ® ] o | - Lol - °
) X °

BC502120 | 12 | 6 |12 | 25 |8 11912 | ® RC5021200538 | 12 | 05 | 12 | 38 |80 |11 |12 | ® SRS 14 c10030L | 10 | s ol - 10l e

BC502121 | 12 | 6 |12 | 25 |10 119 | 12 | @ RC5021201038| 12 | 1 |12 |38 |8 |11 |12 | @ 60100316 16 ° ST 120 °

60100318 18 ¢ G1005070L 0 200 o [ ]

G0100320 20 ([ & o P °
G0120410 | 12 |06 | 4 | 10 | 70 | 115 | 4 ®

G12035M 35 - | 130 - [ ]
G0150510 10 ([

G12035L 12 6 = 180 - 12 [ ]
G0150512 12 o

60 G1205575 130 [ ]

G0150516 16 [ 55 | 75 nr
15 (075 | 5 145 | 4 G1205575L 200 ()
DRILL G0150520 20 (] DRILL
G0150525 25 70 ([
G0150530 30 ([ J
G0200812 12 ([
G0200816 16 | 60 (]
G0200820 20 ([
Tolerance of Mill Dia. (mm) 60200825 8 2 70 ®
; Tolerance of Shank Dia. G0200830 2 1 30 195 | 4 ([
_— . Diameter Tolerance 60200835 35 PY — :
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. upto6 0~ -0.012 o 60200840 20 80 ® Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
+0.01 hé over 6 0~ -0.015 G0201020 0 20 80 Y 0~ -0.03 h6
* For the items produced from Tst. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance. G0201020L 20 | 100 o * For the items produced from 1st. 2010, apply to these tolerance.
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ZAMUS GRA-MATE SERIES METRIC STANDARD ENDMILL SERIES METRIC

B B

GE cooco EEEOEIEIEEIDE E302 20 E304 20C

GE00501006 05 045 ([
e GE00601206 6 [ ] - - - -
ENDMILL GE00601210 06 1121 5| %0 |0%8] 4 | o ENDMILL
& E GE00701506 07 | 15 | 6 | 50 | 065 () &
DRILL GE00802006 0.8 2 6 50 | 0.75 (] DRILL
GE0100308 8 o
- o GE0100310 1 3 |10 | 60 (095 | 4 ®
[9 H j@ GE0100312 12 o
L] GE0150412 15 4 |12 |60 145) 4 | @ 2 FLUTE, REGULAR LENGTH 4 FLUTE, REGULAR LENGTH
Le GE0200612 12 4 [ ]
L 2 | 6 60 |1.95
GE0200612S6 12 6 (]
GE0250812 25| 8 | 12 |60 |243] 4 | @
2 FLUTE, DIAMOND COATING END MILL o - ‘e R o Dl | CL | OAL ) SHDe
3 | 10 60 | 29 E302010S4 1 3 42 4 e E304020S4 2 6 42 4 ®
- High performance on graphite, wrought aluminum, bakelite, plas GE030101256 12 6 ¢ E302010 ! 3 42 € ® E304020 z @ <2 g ®
tics, wood, brass etc. GE0301016S6 16 ® E302015S4 15 4 42 4 ® E304025 25 8 42 6 ®
GE0401212 12 o E302015 15 4 42 6 [ ) E304030 3 10 50 6 [ ]
GE0401216 4 12 16 60 39 6 Y E302020S4 6 42 4 [ ] E304035 35 10 50 6 [ )
GE0401220 20 P E302020 6 42 6 ([ J E304040 4 12 50 6 o
GE0501520 5 15 2 60 | a8 6 ® E302025S4 25 8 42 4 (] E304045 45 14 50 6 [ ]
E302025 25 8 42 6 o E304050 5 15 50 6 o
GE06020S 20 | 60 ¢ E302030 3 10 50 6 ® E304055 55 15 50 6 ®
GE0602030 6 % |8 58| 6 | @ E302035 35 10 50 6 ° E304060 6 15 50 6 °
GE0603050 30 | 50 | 150 o E302040 4 12 50 6 ° E304065 65 18 60 8 °
GE08025S - - 70 ([ E302045 45 14 50 6 ([ J E304070 7 20 60 8 ([ J
GE0802540 8 40 |100 | 78 | 8 ) E302050 5 15 50 6 ) E304075 75 20 60 8 )
GE0804070 40 | 70 | 150 ) E302055 5.5 15 50 6 [ ] E304080 8 20 60 8 [
GE10030S ~ 1 s ° E302060 6 15 50 6 () E304085 85 23 70 10 )
GE1003050 10 30 prp— | o ° E302065 6.5 18 60 8 o E304090 9 25 70 10 o
GE1004580 s | g0 | 160 ° E302070 7 20 60 8 ) E304095 95 25 70 10 )
E302075 75 20 60 8 () E304100 10 25 70 10 )
ENDMILL GE12030S o | | L E302080 8 20 60 8 ° E304105 105 28 75 12 ° ENDMILL
GE1203050 12 5 |10 [11.7 | 12 | @ E302085 85 23 70 10 ® E304110 11 30 75 12 )
GE1205080 50 80 | 160 [ ] E302090 9 25 70 10 ([ J E304115 115 30 75 12 [ )
E302095 95 25 70 10 ([ J E304120 12 30 75 12 o
E302100 10 25 70 10 () E304130 13 35 85 14 )
E302105 105 28 75 12 () E304130S16 13 35 ) 16 ()
E302110 11 30 75 12 (] E304140 14 35 85 14 [ ]
E302115 115 30 75 12 ([ J E404140S16 14 35 90 16 o
E302120 12 30 75 12 ) E304150 15 40 ) 16 )
E302130 13 35 85 14 () E304160 16 40 ) 16 )
E302130S16 13 35 90 16 () E304180 18 45 100 18 ()
E302140 14 35 85 14 ([ J E304200 20 45 100 20 ([
E302140S16 14 35 90 16 o E304250 25 50 120 25 [ ]
DRILL E302150 15 40 90 16 o DRILL
E302160 16 40 90 16 ()
E302180 18 45 100 18 )
E302200 20 45 100 20 )
E302250 25 50 120 25 o
pm=1/1000mm pm=1/1000mm
over Dia, from1 over
181030 Tolerance ™~ 181030
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Cutting Edge 0 0 0 0 0 Cutting Edge 0 0 0 0 0
(h10) -40 -48 -58 -70 -84 (h10) -40 -48 -58 -70 -84
0~ -003 hé Shank 0 0 0 0 0 Shank 0 0 0 0 0
* For the items produced from Tst. 2010, apply to these tolerance. (h6) -6 -8 9 -n -13 (h6) -6 -8 -9 -1 -13
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B

ENDMILL
&
DRILL

ENDMILL

DRILL

STANDARD ENDMILL SERIES

METRIC

B302

OO B304

FINE GRAIN

2 FLUTE, BALL NOSE LONG LENGTH

B302010
B302015
B302020
B302025
B302030
B302035
B302040
B302045
B302050
B302055
B302060
B302065
B302070
B302080
B302090
B302100
B302110
B302120
B302130
B302140
B302150
B302160
B302180
B302200
B302250

1
1.5
2
25
3
315
4
45
5
55
6
6.5

oo ou s e
0.5 3 50 6 (]

0.75
1
1.25
15
1.75
2
2.25
25
2.75

3.25

0w 0 O O O »

HELIX

50 6  J
60 6 [
60 6 [
70 6 ([
70 6 ([
70 6 [
70 6 [
80 6 o
80 6 o
90 6 ([
90 8 ([
90 8 (]
100 8 (]
100 10 [
100 10 o
110 12 [
110 12 [
120 14 [
120 14 (]
140 16 [ J
140 16 o
150 18 [
160 20 ([
180 25 o

pm=1/1000mm

TOCO

FINEGRAIN

HELIX

b = - e
—————————— =
e P~

4 FLUTE, BALL NOSE LONG LENGTH

rio e 1]

B304030 3
B304040 4
B304050 5
B304060 6
B304070 7
B304080 8
B304090 9
B304100 10
B304110 1
B304120 12
B304130 13
B304140 14
B304150 15
B304160 16
B304180 18
B304200 20
B304250 25

1.5
2
25
3
35
4
45
5
55
6
6.5
7
75
8

125

So oo
8 70 6

8
12
12
20
20
25
25
30
30
35
35
40
40
45
45
50

70
80
90
90
100
100
100
110
110
120
120
140
140
150
160
180

W 0 O O O

—_
o

s

pm=1/1000mm

over Dia,| from1 over
18030 181030
Cutting Edge 0 0 0 0 0 Cutting Edge 0 0 0 0 0
(h10) -40 -48 -58 -70 -84 (h10) -40 -48 -58 -70 -84
Shank 0 0 0 0 0 Shank 0 0 0 0 0
(h6) -6 -8 9 -11 -13 (h6) 6 -8 9 -11 -13
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UNION MATERIALS

STANDARD ENDMILL SERIES

METRIC

E322

TOLC E324

FINEGRAIN

HELIX

TOC

FINE GRAIN

HELIX

2 FLUTE, LONG LENGTH

o e | e ousune. S0
25 75 6 o

4 FLUTE, LONG LENGTH

rto—| e | oo sioe. S0
25 75 6 o

B

ENDMILL
&
DRILL

E322030 3 E324030 3
E322040 4 25 75 6 ([ J E324040 4 25 75 6 ([ J
E322050 5 30 85 6 ([ J E324050 5 30 85 6 o
E322060 6 30 85 6 () E324060 6 30 85 6 ([ J
E322070 7 35 85 8 [ J E324070 7 35 85 8 o
E322080 8 35 85 8 ([ J E324080 8 35 85 8 ([ J
E322090 9 45 100 10 { ] E324090 9 45 100 10 o
E322100 10 45 100 10 ([ J E324100 10 45 100 10 (]
E322101 10 60 155 10 (] E324101 10 60 155 10 (]
E322120 12 55 120 12 o E324120 12 55 120 12 o
E322121 12 65 155 12 (] E324121 12 65 155 12 o

ENDMILL
E322140 14 60 120 14 ([ J E324140 14 60 120 14 o
E322160 16 60 120 16 (] E324160 16 60 120 16 [ ]
E322161 16 75 165 16 o E324161 16 75 165 16 o
E322180 18 60 120 18 { ] E324180 18 60 120 18 o
E322200 20 60 120 20 ([ J E324200 20 60 120 20 (]
E322201 20 75 165 20 ([ J E324201 20 75 165 20 ([ J
DRILL
pm=1/1000mm pm=1/1000mm
over over
: 18t0 30 ‘ 18030
Cutting Edge 0 0 0 0 0 Cutting Edge 0 0 0 0 0
(h10) -40 -48 -58 -70 -84 (h10) -40 -48 -58 -70 -84
Shank 0 0 0 0 0 Shank 0 0 0 0 0
(h6) -6 -8 -9 -1 -13 (h6) -6 -8 -9 -1 -13
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B

STANDARD ENDMILL SERIES

METRIC

EB302

FINEGRAIN

ENDMILL

DRILL | S ——

2 FLUTE, REGULAR LENGTH - BRAZED TYPE

o Lol Lo o e

TOC EB304

HELIX

TOC

HELIX

FINEGRAIN

4 FLUTE, REGULAR LENGTH - BRAZED TYPE

o Lol Lo oo Lo

EB302140W EB304140W [ ]
EB302150W | 15 | 60 | 28 | 98 | 16 ° EB304150W | 15 | 28 | 60 | 98 | 16 °
EB302160W | 16 | 60 | 28 | 98 | 16 ° EB304160W | 16 | 28 | 60 | 98 | 16 °
EB302170W | 17 | 70 | 32 | 115 | 20 ° EB304170W | 17 | 32 | 70 | 115 | 20 °
EB302180W | 18 | 70 | 32 | 115 | 20 ° EB304180W | 18 | 32 | 70 | 115 | 20 °
EB302190W 19 70 32 115 20 [ ] EB304190W 19 32 70 115 20 [ ]
EB302200W | 20 | 70 | 32 | 115 | 20 ° EB304200W | 20 | 32 | 70 | 115 | 20 °
EB302220W | 22 | 70 | 32 | 115 | 20 ° EB304220W | 22 | 32 | 70 | 115 | 20 °
EB302230W | 23 | 8 | 40 | 140 | 25 ° EB304230W | 23 | 40 | 8 | 140 | 25 °
ENDMILL EB302240W | 24 | 8 | 40 | 140 | 25 ° EB304240W | 24 | 40 | 85 | 140 | 25 °
EB302250W | 25 | 8 | 40 | 140 | 25 ° EB304250W | 25 | 40 | 8 | 140 | 25 °
EB302260W 26 85 40 140 25 o EB304260W 26 40 85 140 25 [ ]
EB302280W 28 85 40 140 25 o EB304280W 28 40 85 140 25 ([ ]
EB302300W | 30 | 8 | 50 | 150 | 32 ® EB304300W | 30 | 50 | 8 | 150 | 32 °
EB302320W | 32 | 8 | 50 | 150 | 32 ° EB304320W | 32 | 50 | 8 | 150 | 32 °
EB302350W | 35 | 8 | 50 | 150 | 32 ° EB304350W | 35 | 50 | 8 | 150 | 32 °
EB302360W | 36 | 8 | 50 | 150 | 32 ° EB304360W | 36 | 50 | 8 | 150 | 32 °
EB302380W | 38 | 8 | 5 | 155 | 32 ° EB304380W | 38 | 55 | 8 | 155 | 32 °
EB302400W | 40 | 8 | 5 | 155 | 32 ° EB304400W | 40 | 55 | 8 | 155 | 32 °®
EB302450W | 45 | 8 | 63 | 160 | 32 ® EB304450W | 45 | 63 | 8 | 160 | 32 °
EB302500W | 50 | 8 | 63 | 160 | 32 ° EB304500W | 50 | 63 | 8 | 160 | 32 °
DRILL

Tolerance of Mill Dia. (mm)

0~ -0.05 h7

Tolerance of Shank Dia.

Tolerance of Mill Dia. (mm)

0~ -0.05

Tolerance of Shank Dia.

h7

* For the items produced from 1st. 2010, apply to these tolerance.
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* For the items produced from 1st. 2010, apply to these tolerance.

UNION MATERIALS

STANDARD ENDMILL SERIES

METRIC

B

EB322

TOC

HELIX

FINEGRAIN

2 FLUTE, LONG LENGTH - BRAZED TYPE

o Lo Ly Lo oo Lo

TOC

FINEGRAIN HELIX

{
W Ad-_'

=i

EB324

ENDMILL
&
DRILL

4 FLUTE, LONG LENGTH - BRAZED TYPE

o Lol Lo oo e

EB322140W 130 EB324140W 130 ([ J
EB322150W 15 50 60 130 16 ([ J EB324150W 15 50 60 130 16 (]
EB322160W 16 60 60 140 16 ([ J EB324160W 16 60 60 140 16 o
EB322180W 18 65 60 145 20 ([ J EB324180W 18 65 60 145 20 o
EB322200W 20 65 60 145 20 (] EB324200W 20 65 60 145 20 o
EB322220W 22 65 60 145 25 ([ EB324220W 22 65 60 145 25 ()
EB322240W 24 70 60 150 25 ([ J EB324240W 24 70 60 150 25 ([ J
EB322250W 25 70 60 150 25 ([ J EB324250W 25 70 60 150 25 o
EB322260W 26 70 60 150 32 ([ J EB324260W 26 70 60 150 32 [ ]
EB322280W 28 70 60 150 32 ([ J EB324280W 28 70 60 150 32 o ENDMILL
EB322300W 30 80 70 180 32 ([ J EB324300W 30 80 70 180 32 o
EB322320W 32 90 70 190 32 ([ J EB324320W 32 90 70 190 32 ([ J
EB322350W 35 100 70 200 32 ([ J EB324350W 35 100 70 200 32 ([ J
EB322380W 38 120 70 220 32 ([ J EB324380W 38 120 70 220 32 o
EB322400W 40 120 70 220 32 (] EB324400W 40 120 70 220 32 o
EB322450W 45 120 80 230 32 o EB324450W 45 120 80 230 32 o
DRILL
Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tolerance of Mill Dia. (mm) Tolerance of Shank Dia.
0~ -0.05 h7 0~ -0.05 h7
* For the items produced from 1st. 2010, apply to these tolerance. * For the items produced from 1st. 2010, apply to these tolerance.
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STANDARD ENDMILL SERIES METRIC TECHNICAL DATA

B B

BB302 cTOC NOMENCLATURE OF ENDMILL

FINEGRAIN HELIX

ENDMILL ENDMILL
Rake Angle
& - K DishAndle 4 b Gutting Edge &
DRILL fet Land Width Gash Rake Angle /‘r /7 Back Taper DRILL
Gash 1st Clearance Angle _ #
l k 2nd Clearance Angle Gash T
IS’ @ﬁﬁo o ‘ o 1/_\srt]$llflgd Clearance .
| v F Helix Angle
L ! L 2nd End Clearance Angle
OAL ‘ Center Cutting Edge ‘ ‘—/éash Angle

2 FLUTE, BALL NOSE REGULAR LENGTH - BRAZED TYPE

APPLICATION RANGE OF GRADE
ENDOEOEOET S

BB302150W | 15 100 BB302240W | 24 110 WORKPIECE GRADE
BB302160W 16 8 55 28 16 100 BB302250W 25 125 60 38 25 120 . . .
Carbon Steel, Alloy Steel, Tool Steel, * Micro Grain Carbide
BB302180W | 18 9 55 29 20 | 110 BB302280W | 28 14 65 40 32 | 120
Metal Mold Steel +P30
BB302200W | 20 10 55 29 20 | 110 BB302300W | 30 15 65 46 32 | 130
BB302220W | 22 | 11 | 60 | 36 | 25 | 110 BB302320W | 32 | 16 | 65 | 47 | 32 | 140 Cast ron, Ductle ' M"(’Jm RS
+K1
Heat Treatment Steel(HRC 40-60) + Ultrafinest Carbide
. . * Micro Grain Carbide
Aluminium, Nonferrous Meterial
+K10
ENDMILL ENDMILL
V: Cutting Speed (m/min)
x| ) .
1) Cutting Speed V = o000 (m/min) D : Diameter of End Mill ~ (mm)
DRILL N: End Mill revolution ~ (RPM) DRILL
. fz: Feed per tooth (mm/tooth)
2) Feed per tooth fz = e (mm/tooth) Z:No. of teeth
N: End Mill revolution ~ (RPM)
F:Feedrate (mm/min)
fz: Feed per tooth (mm/tooth)
3) Table Feed rate F = fzxZxN
Z:No. of teeth

N: End Mill revolution ~ (RPM)

Tolerance of Mill Dia. (mm) Tolerance of Shank Dia. Tc: Cutting Time (min)
L .
0~ -0.05 h7 4) Cutting Time Te = ——— F: Table feed rate (m/min)
L:Length of cut (workpiece Length + Diameter of Endmill + )

* For the items produced from 1st. 2010, apply to these tolerance.
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TECHNICAL DATA TECHNICAL DATA

B B

FOR REGRINDING TROUBLE SHOOTING FOR ENDMILLING

ENDMILL
&
DRILL

ENDMILL R
& 1. Regrlndlng range Cutting Conditions Tool shape The Others

DRILL

APPLICATION RANGE CUTTER Dia. AMOUNT OF FLANK WEAR o
< 2| -E
~ @10 005 ~ 0.1 - - 5ol o i - S| % g
. e oo - Q
Finish Machining 211 ~ @30 01~ 025 S| 8|90 c|l2| 2 = 218|838 2| 8|g| 2
~ - @ | x| 5 I o S| El2| w8 al &
231 ~ @50 02~ 035 o| o | c S | & %) o 5| S S S =
c 2 = o 2 2 ) 2 = S = g 2 g
. 518 2| &3 £ S|P T|&|8|2]|°
~ @10 0.08 ~ 0.15 3 (=} 8 g S| 8 =
Rough Machining 211 ~ @30 0.15 ~ 0.35 =z 2 <§% =
231 ~ @50 0.3 ~ 045 Problems
Excessive Improper cuttin
wear on i p 9 V| A 0] A
. . . i conditions
2. Regrinding Method of Relief periphery
° + Improper cutting
(1) Concave method g conditions
) ) ) o ) 8 | Chipping | * Generation of v vV| Vv o) A V| A|V
« In case when precise outer Diameter dimension is required. S built-up edae
- « In case of aluminium machining. -g‘ pedg
o * Improper tool grade
3
* Improper cutting
Breakage conditions
(2) Flat method while + Excessive cutting vV |V v A A A |V
« Excellent machinability cutting load
o - Applicable to ball end mill and taper end mill. + Excessive overhang
« Secondary clearance angle work is required.
- When Diameter is large.
ENDMILL + Generation of built- Al a o A o ENDMILL
up edge
Poor
(3) Eccentric method surface * Generation of v ol|w v A|lo | AlV
finish chattering
* Excellent toughness and surface roughness.
o + Secondary clearance angle work is not required.
+ Surface Squarence \ A 4 A A |V v
+ Improper cuttin
Oversize corr:dit?ons ’
3. Honin or : Alv v v a AlY v
DRILL . g undersize o ImproPer choice of DRILL
endmill type
|
3 1) Recommend honing for machining mold metal and high hardness wor kpiece. * Excessive cutting
— - < - The amount of honing shall be less than that of feed per blade. rate
2 Poor chi + Improper chi
s _ . _ , P proper chip viv v A
2) Whan using end mill without honing, machine for 10 to 30 second s control Pocket
at feed rate of less than 0.01 mm/blade and then machine at nor mal feed rate. * Improper cutting
conditions
3) Honing is not required for machining aluminium and non-ferrous metal.
. . Dia.mond hard stone
10"~ 30 A :Increase 'V:Decrease O Application O : Proper application
(#600)
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TECHNICAL DATA

B

DA702

ENDMILL
& MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED
DRILL HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS
STEELS

HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70

DIAMETER(inch) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED

R1/64x1/32 50000 188.98 | 50000 165.35 | 45000 149.61 40000 118.11 35000 102.36 | 35000 90.55

R1/32x1/16 49700 224.41 47800 188.98 | 40000 157.48 | 35000 124.02 | 32000 110.24 | 28500 90.55

R3/64x3/32 49700 224.41 47800 18898 | 40000 157.48 | 35000 124.02 | 32000 11024 | 28500 90.55

R1/16x1/8 33100 | 236.22 31800 208.66 26500 157.48 | 23500 124.02 21000 110.24 | 19000 90.55

R3/32x3/16 18600 228.35 17800 192.91 15000 14764 | 13500 120.08 11500 100.39 10500 82.68

R1/8x1/4 13900 190.94 13400 161.42 11000 122.05 10000 98.43 8800 84.65 8000 68.90

R5/32x5/16 11100 165.35 10700 137.80 9000 106.30 8000 84.65 7000 72.83 6500 61.02

R3/16x3/8 9300 145.67 8900 122.05 7500 94.49 6600 74.80 5800 64.96 5300 54.33

R1/4x1/2 6950 116.14 6680 98.43 5600 74.80 5000 61.02 4400 49.21 4000 41.34

RPM : Revolution Per Min
FEED : inch / min

*The feed, in long & extra long types,
should be reduced by around 50%

DB702

ENDMILL
MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED
HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS
STEELS

HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70
DIAMETER(mm) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED

1 50000 4800 50000 4200 45000 3800 40000 3000 35000 2600 35000 2300

2 49700 5700 47800 4800 40000 4000 35000 3150 32000 2800 28500 2300

3 33100 6000 31800 5300 26500 4000 23500 3150 21000 2800 19000 2300

4 24900 6000 23900 5300 20000 4000 17500 3150 16000 2800 14500 2300
5] 18600 5800 17800 4900 15000 3750 13500 3050 11500 2550 10500 2100
6 13900 4850 13400 4100 11000 3100 10000 2500 8800 2150 8000 1750
DRILL 8 11100 4200 10700 3500 9000 2700 8000 2150 7000 1850 6500 1550
10 9300 3700 8900 3100 7500 2400 6600 1900 5800 1650 5300 1380

12 6950 2950 6680 2500 5600 1900 5000 1550 4400 1250 4000 1050

16 5570 2650 5350 2200 4500 1700 4000 1350 3500 1000 3200 850

20 4450 2350 4300 1950 3600 1500 3200 1200 2800 800 2550 660

RPM = rev. / min.

FEED = mm / min.

66 UNION MATERIALS

TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS

B

ZE702,ZE752,ZE712 - sLotTinNG

MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED ENDMILL
HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS &
STEELS
DRILL
HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70
DIAMETER(mm) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED

1 48000 750 38000 570 25500 360 20500 215 16000 135 12500 85

2 33300 850 26000 680 17500 420 14500 260 11000 160 9500 115

3 21800 850 17300 680 11500 420 9500 260 7500 160 6400 115

4 16700 880 13200 700 8800 440 7200 270 5600 170 4750 118

5 15700 1000 12500 805 8300 500 6400 285 5100 180 4450 132

6 13100 950 10350 770 6900 480 5300 280 4200 180 3700 130

8 9880 930 7800 720 5200 445 4000 255 3200 165 2800 120

10 7800 850 6150 680 4100 415 3200 240 2550 155 2200 112

12 6650 850 5250 680 3500 415 2650 240 2100 155 1860 112

16 4900 730 3900 580 2600 365 2000 210 1600 135 1400 95
20 3900 660 3100 525 2050 335 1600 195 1300 125 1100 85

RPM = rev. / min.
FEED = mm / min. I
A
0.05D E 0.02D
Y 2 Z
. e
e 1.0D
1.0D

ZE702,ZE752 ,ZE712 - sipe cutTiNG

ENDMILL
MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED
HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS
STEELS
HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70
DIAMETER(mm) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED

1 48000 1050 38000 820 25500 510 20500 310 16000 190 12500 125

2 33300 1200 26000 970 17500 600 14500 370 11000 230 9500 165

3 21800 1200 17300 970 11500 600 9500 370 7500 230 6400 165

4 16700 1250 13200 1000 8800 625 7200 385 5600 240 4750 170

5 15700 1450 12500 1150 8300 710 6400 410 5100 260 4450 190

6 13100 1350 10350 1100 6900 690 5300 400 4200 255 3700 185

8 9880 1320 7800 1030 5200 635 4000 365 3200 235 2800 170 DRILL

10 7800 1200 6150 970 4100 590 3200 340 2550 220 2200 160

12 6650 1200 5250 970 3500 590 2650 340 2100 220 1860 160

16 4900 1050 3900 840 2600 520 2000 300 1600 190 1400 140

20 3900 950 3100 750 2050 475 1600 275 1300 175 1100 125
RPM = rev. / min. A
FEED = mm / min.

1.0D
I A
0.03D
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TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS

B B

ZE704,ZE754,ZE714 - sipe cutTinG ZR702 - sLoTTING

ENDMILL
&
DRILL

ENDMILL
&
DRILL

MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED
HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS
STEELS

MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED
HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS
STEELS

HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70
DIAMETER(mm) RPM FEED RPM RPM FEED RPM FEED RPM FEED RPM FEED

HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70
DIAMETER(mm) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED

1 48000 1480 38000 1050 25500 710 20500 430 16000 270 12500 175 2 33300 680 26000 544 17500 336 14500 208 11000 128 9500 92
2 33300 1750 26000 1250 17500 840 14500 520 11000 320 9500 230 3 21800 680 17300 544 11500 336 9500 208 7500 128 6400 92
3 21800 1750 17300 1250 11500 840 9500 520 7500 320 6400 230 4 16700 704 13200 560 8800 352 7200 216 5600 136 4750 94
4 16700 1800 13200 1300 8800 880 7200 540 5600 335 4750 240 5 15700 800 12500 644 8300 400 6400 228 5100 144 4450 106
5 15700 2000 12500 1500 8300 1000 6400 580 5100 370 4450 270 6 13100 760 10350 616 63900 384 5300 224 4200 144 3700 104
6 8
8

13100 1950 10350 1400 6900 950 5300 560 4200 350 3700 260 9880 744 7800 576 5200 356 4000 204 3200 132 2800 96
9880 1880 7800 1350 5200 900 4000 520 3200 330 2800 240 10 7800 680 6150 544 4100 332 3200 192 2550 124 2200 90
10 7800 1750 6150 1260 4100 840 3200 480 2550 310 2200 220 12 6650 680 5250 544 3500 332 2650 192 2100 124 1860 90
12 6650 1750 5250 1260 3500 840 2650 480 2100 300 1860 220 16 4900 584 3900 464 2600 292 2000 168 1600 108 1400 78
16 4900 1500 3900 1100 2600 730 2000 420 1600 270 1400 200 20 3900 528 3100 420 2050 268 1600 168 1300 100 1100 70
20 3900 1300 3100 970 2050 650 1600 380 1300 250 1100 180 RPM = rev. / min.
RPM = rev. / min. — FEED = mm / min. —a
FEED = mm / min.
0.05D E 0.02[)4L
A
e // T Z/////_///E//
, e
v > 1.0D
1.0D
0.03D

ENDMILL ZE702,ZE752 ,ZE712 - sipe cutTinG ENDMILL

MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED
HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS
STEELS

HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70
DIAMETER(mm) RPM FEED RPM FEED RPM RPM FEED RPM FEED RPM FEED

2 33300 960 26000 776 17500 480 14500 296 11000 184 9500 132

3 21800 960 17300 776 11500 480 9500 296 7500 184 6400 132

4 16700 1000 13200 800 8800 500 7200 308 5600 192 4750 136

5 15700 1160 12500 920 8300 568 6400 328 5100 208 4450 152

6 13100 1080 10350 880 6900 552 5300 320 4200 204 3700 148

DRILL 8 9880 1056 7800 824 5200 508 4000 292 3200 188 2800 136 DRILL

10 7800 960 6150 776 4100 472 3200 272 2550 176 2200 128

12 6650 960 5250 776 3500 472 2650 272 2100 176 1860 128

16 4900 840 3900 672 2600 416 2000 240 1600 152 1400 112

20 3900 760 3100 600 2050 380 1600 220 1300 140 1100 100

RPM = rev. / min. A

FEED = mm / min.

0.03D
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TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS

B B

ZR706, ZE716 ZSLNS

ENDMILL MATERIAL HARDENED STEELS HARDENED HARDENED HARDENED HARDENED HARDENED ALLOY STEELS ENDMILL
& HEAT RESISTANT STEELS STEELS STEELS STEELS STEELS MATERIAL HARDENED STEELS HARDENED STEELS COPPER &
STEELS HEAT RESISTANT STEELS
DRILL DRILL
HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 60 HRc 60 ~ HRc 65 HRc 65 ~ HRc 70 HARDNESS HRc 30 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65
DIAMETER(mm) DIAMETER(mm) RPM RPM FEED RPM RPM FEED RPM RPM FEED RPM RPM FEED
6 24800 5350 23500 4900 16000 4900 13500 3300 10500 2100 8000 1450 0.4 34100~50000| 350~590 | 0.005~0.028 | 30500~35200| 295~340 | 0.003~0.020 | 18300~24600| 120~200 | 0.002~0.012 |48000~50000| 790~920 | 0.008~0.048
8 20000 5500 19000 5000 12000 4600 10000 3100 8000 2000 6000 1400 05 25650~33000| 370~470 | 0.006~0.035 | 23756-26000| 285~315 | 0.004~0.025 | 14200~18000| 115~130 | 0.003~0.015 |44000~50000| 800~1150| 0.010~0.060
10 16000 4900 15500 4500 9500 4100 8000 2900 6400 1800 4800 1300 0.6 20900~35200, 330~560 | 0.007~0.030 | 19900~22000, 260~290 | 0.005~0.021 | 11900~15500| 100~120 | 0.003~0.013 | 37500~50000| 770~1250| 0.011~0.051
12 13000 4500 12500 4100 8000 3800 6600 2500 5300 1600 4000 1150 0.8 16156-26400| 360~590 | 0.009~0.040 | 15200~16700| 280~310 | 0.006~0.028 | 9000~11700| 110~125 | 0.004~0.017 | 28500~47000| 770~1300| 0.015~0.068
16 10000 4000 9700 3700 6000 3400 5000 2300 4000 1250 3000 870 1.0 12300~18700| 350~540 | 0.011~0.028 | 10500~11500| 250~280 | 0.008~0.020 | 6300~8050 | 100~115 | 0.005~0.012 | 22500~34000| 810~1300| 0.018~0.048
20 8000 3350 7800 3400 4800 3200 4000 2100 3200 1020 2400 690 12 10450~17600| 350~590 | 0.025~0.070 | 9100~10000 | 250~280 | 0.015~0.042 | 5400~7000 | 100~115 | 0.009~0.026 | 22500~31500 950~1350| 0.036~0.101
RPM = rev. / min. 15 9100~17600 | 430~830 | 0.01~0.077 | 7000~8000 | 250~280 | 0.012~0.055 | 4300~5500 | 100~115 | 0.007~0.033 | 14500~25000| 770~1320| 0.028~0.132
FEED = mm / min. A A 20 6350~10550 | 340~570 | 0.021~0.140 | 6100~6700 | 270~300 | 0.015~0.100 | 3600~4700 | 100~120 | 0.009~0.060 | 11500~18500| 770~1250| 0.036~0.240
3.0 4300~7050 | 550~900 | 0.056~0.210| 3990~4600 | 445~515 | 0.040~0.150 | 2400~3200 | 105~310 | 0.024~0.090 | 9000~13000 | 1400~2110 0.096~0.360
1.0D 1.0D 4.0 3200~5300 | 400~675 | 0.074-0.280 | 3000~3400 | 335~380 | 0.053~0.200 | 1800~2400 | 75~230 | 0.032~0.120 | 6750~9750 | 1050~1575 0.128-0.480
RPM = rev. / min.
FEED = mm / min.
v N A
0.05D 0.03D
Ae P

ENDMILL ZSLNB ENDMILL

ALLOY STEELS
MATERIAL HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS COPPER
HARDNESS HRc 30 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65
DIAMETER(mm) RPM RPM FEED RPM RPM FEED RPM RPM FEED RPM RPM FEED
0.5 34100~49500, 600~870 | 0.007~0.028 | 31900~35200| 490~540 | 0.005~0.023 | 31900~35200| 440~480 | 0.005~0.021 |49000~50000| 1100~1400, 0.010~0.042
0.6 28600~40700| 590~850 | 0.007~0.034 | 26400~29700| 480~540 | 0.006~0.028 | 26400~29700, 400~480 | 0.006~0.025 |42000~50000| 1100~1700 0.011~0.050
038 22000~30800| 640~890 | 0.016~0.064 | 19800~22000, 490~550 | 0.013-0.052 | 19800~22000| 440~500 | 0.012~0.048 | 31000~50000|1100~2250, 0.024~0.096
1.0 17600~24200| 600~850 | 0.008~0.080 | 15400~17600, 470~540 | 0.007~0.065 | 15400~17600| 440~500 | 0.006~0.060 | 24000~49500|1100~2200, 0.012-0.120
1.2 14300~18700| 590~780 | 0.024~0.032 | 12000~14000| 480~540 | 0.020~0.026 | 12000~14000| 420~480 | 0.018~0.024 | 28500~38500| 1480~1950 0.036~0.048
DRILL 15 11000~14300| 580~760 | 0.031~0.048 | 10000~11500| 480~540 | 0.025~0.039 | 10000~11500| 420~480 | 0.023~0.036 | 17000~28500|1100~1950| 0.046~0.072 DRILL
20 8500~11000 | 590~800 | 0.024~0.160 | 7900~8800 | 470~530 | 0.020~0.130 | 7900~8800 | 440~480 | 0.018-0.120 | 12600~24000| 1100~2150 0.036~0.240
30 5700~8200 | 730~1000| 0.064~0.24 | 5300~5800 | 590~650 | 0.052~0.195| 5300~5800 | 550~620 | 0.048~0.120 | 11900~17000| 1850~2700| 0.096~0.360
4.0 4300~6200 | 680~990 | 0.080~0.320 | 3950~4400 | 550~620 | 0.065~0.260 | 3850~4400 | 530~570 | 0.060~0.240 | 6600~12500 | 1260~2500/ 0.126~0.480
RPM = rev. / min.
FEED = mm / min.

EE—
L
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TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS

B B

DA412 - GENERAL SPEED CUTTING DB412

ENDMILL MATERIAL HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS MATERIAL HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS ENDMILL
& HARDNESS HRc 45~ HRc 50 HRc 50~ HRc 55 HRc 55~ HRc 60 HRc 60~ HRc 65 HARDNESS HRc 45~ HRc 50 HRc 50~ HRc 55 HRc 55~ HRc 60 HRc 60~ HRc 65 &
DRILL STRENGTH 1500 ~ 1750N/mm?2 1750 ~ 2000N/mm?2 2000 ~ 2080N/mm2 2080N/mm?2 STRENGTH 1500 ~ 1750N/mm?2 1750 ~ 2000N/mm?2 2000 ~ 2080N/mm2 2080N/mm?2 DRILL
DIAMETER(inch) FEED FEED FEED FEED DIAMETER(mm) FEED FEED FEED FEED

R1/16x1/8 12700 43.30 12300 41.30 11800 39.40 8400 26.00 1 20000 460 20000 400 20000 350 20000 240
R3/32x3/16 9400 43.30 9050 41.30 8600 37.40 5600 26.80 15 16300 640 16100 580 16000 570 14200 360
R1/8x1/4 8600 45.30 8250 43.30 7850 37.40 4850 27.60 2 14500 800 14200 740 13850 760 11300 465
R5/32x5/16 7000 41.30 6700 39.40 6350 37.40 3800 25.60 25 13400 950 13000 890 12600 920 9600 560
R3/16x3/8 6050 39.40 5800 37.80 5450 35.40 3200 24.40 3 12700 1100 12300 1050 11800 1000 8400 660
R1/4x1/2 5450 39.40 5200 37.80 4900 35.40 2750 24.40 4 10600 1100 10300 1050 9800 1000 6650 650
R5/16x5/8 4350 34.30 4150 32.70 3900 32.30 2150 10.40 5 9400 1100 9050 1050 8600 950 5600 680
R3/8x3/4 3500 27.20 3300 25.60 3150 24.80 1700 8.70 6 8600 1150 8250 1100 7850 950 4850 700
R1/2x1 2800 27.20 2650 25.60 2520 24.80 1360 8.70 8 7000 1050 6700 1000 6350 950 3800 650
RPM = rev. / min. 10 6050 1000 5800 960 5450 900 3200 620
FEED = inch / min. 12 5450 1000 5200 960 4900 900 2750 610
! RPM = rev. / min.
Ae: D1/8=.006 Ae— FEED = mm / min.

D3/16 ~ D5/16=.010 f Ae: D1 ~ D4=0.05xD AeL
D3/8 ~D1=.012 D5 ~ D8=0.025mm t
/ D10 ~ D20=0.30mm
Ap:0.1xD /
Ap Ap: D1 ~D20=0.1xD A / RPM = rev. / min

FEED = mm / min.

DA412 - HiGH SPEED CUTTING DB602, DB302

ENDMILL ENDMILL
MATERIAL HARDENED STEELS HARDENED STEELS HARDENED STEELS -
wr | SO o
HARDNESS HRc 45~ HRc 50 HRc 50~ HRc 55 HRc 55~ HRc 65

R1/16x1/8 12700 68.90 12300 65.70 11800 39.90 DIAMETER(mm) RPM FEED Ae(mm) RPM FEED Ae(mm) RPM FEED Ae(mm)
R3/32x3/16 9400 65.00 9050 61.80 8600 29.50 0.5 33000~42000 | 200~540 | 0.023~0.045 |24000~30000 | 100~300 | 0.023~0.045 | 15000~19000 | 100~2000 | 0.005~0.009
R1/8x1/4 8600 68.90 8250 65.70 7850 27.60 0.6 33000~42000 | 250~700 | 0.027~0.054 |24000~30000 | 120~385 | 0.027~0.054 | 15000~19000 | 120~250 | 0.005~0.011
R5/32x5/16 7000 61.00 6700 57.50 6350 25.60 0.8 33000~42000 | 250~700 | 0.036~0.072 |24000~30000 | 120~385 | 0.036~0.072 | 15000~19000 | 120~250 | 0.007~0.014
R3/16x3/8 6050 57.10 5800 53.50 5450 24.40 1.0 30000~38000 | 275~770 | 0.045~0.090 |22000~27000 | 140~430 | 0.045~0.090 | 13500~17500 | 140~280 | 0.009~0.018
R1/4x1/2 5450 55.90 5200 52.40 4900 24.00 12 25000~32000 | 275~860 | 0.055~0.100 | 18000~23000 | 140~430 | 0.055~0.100 | 11500~14500 | 140~280 | 0.010~0.022
R5/16x5/8 4350 48.40 4150 44,50 3900 10.40 14 22000~27000 | 275~860 | 0.062~0.125 | 16000~19000 | 140~430 | 0.062~0.125 | 10000~12500 | 140~280 | 0.012~0.025

DRILL R3/8x3/4 3500 39.40 3300 35.40 3150 870 15 20000~25000 | 275~860 | 0.070~0.135 | 14500~18500 | 140~430 | 0.070~0.135 | 9500~11500 140~280 | 0.014~0.028 DRILL
R1/2x1 2800 39.40 2640 35.40 2520 870 16 19000~25000 | 275~860 | 0.075~0.145 | 14000~17500 | 140~430 | 0.075~0.145 | 9000~11000 140~280 | 0.015~0.030
P —— 18 18000~23000 | 275~860 | 0.080~0.160 | 12500~16000 | 140~430 | 0.080~0.160 | 8000~10000 140~280 | 0.016~0.032
FEED = inch / min. 2 16000~20000 | 275~860 | 0.090~0.180 | 11500~14500 | 140~430 | 0.090~0.180 | 7500~9000 140~280 | 0.018~0.035
3 11000~14000 | 275~860 | 0.135~0.270 | 7500~9500 140~430 | 0.135~0.270 | 5000~6000 140~280 | 0.028~0.055
| 4 9000~12000 275~860 | 0.180~0.360 6100~8200 140~430 | 0.180~0.360 | 4000~5000 140~280 | 0.035~0.070
B . her— RPM ~rev./ min.
D3/8 ~D1=.012 / A
Ap:0.1xD / Ae J—, L ___
Ap T RPM = rev. /
min.
RPM = rev. / min. FEED =mm /
FEED = mm / min. min.
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TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS TECHNICAL DATA INCH

B B

ZE602, ZE302 - ris PROCESSING DA512, DA302 - GENERAL SPEED CUTTING

ENDMILL
&
DRILL

ENDMILL
&
DRILL

NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS ‘- CAST IRON HEAT RESISTANT STEELS HARDENED STEELS MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS HARDENED STEELS

HARDNESS ~HRc 30 HRc 30~ HRc 45 HRc 45~ HRc 55 HARDNESS ~HRc 30 HRc 30~ HRc 40 HRc 45~ HRc 65

STRENGTH ~ 1000N/mm2 1000 ~ 1500N/mm2 1500 ~ 2000N/mm?2 STRENGTH ~ T000N/mm2 1000 ~ 1250N/mm?2 1500N/mm?2

DIAMETER(mm) RPM FEED Ae(mm) RPM FEED Ae(mm) RPM FEED Ae(mm) DIAMETER(inch) RPM FEED FEED FEED

04 33000~42000 | 220~490 | 0.007~0.018 |24000~30000 | 100~375 | 0.007~0.018 | 15000~18000 | 35~100 | 0.004~0.008 R1/64x1/32 15760 9.80 12720 7.80 5800 3.80
05 33000~42000 | 220~190 | 0.009~0.022 | 24000~30000 | 100~375 | 0.009~0022 | 15000~18000 | 35~100 | 0.004~0.009 R1/32x1/16 15760 1380 12140 160 5320 470
06 33000~42000 | 275~630 | 0.011~0.026 |24000~30000 | 120~485 | 0011~0.026 | 15000~18000 | 45~120 | 0.005~0.011 R3/64x3/32 14400 29,50 10700 19.30 4680 5.90
07 33000~42000 | 275~630 | 0.012~0.031 |24000~30000 | 120~485 | 0.012~0.031 | 15000~18000 | 45~120 | 0.006~0013 R1/16x1/8 13100 26.70 10000 18.10 4520 5.90
08 28500~37000 | 310~700 | 0.014~0035 |20500~26000 | 130~530 | 0014~0035 | 13000~15500 | 50~140 | 0007~0015 R3/32x3/16 9140 3230 7300 2280 3680 7.10
09 26000~33000 | 310~800 | 0.030~0.060 | 19000~24000 | 180~600 | 0.030~0.060 | 11500~13500 | 60~145 | 0.008~0.016 R1/8x1/4 7780 33.00 6300 2480 3160 7.50
10 24000~30000 | 310~900 | 0.045~0.090 | 16500~21000 | 210~660 | 0.045~0.090 | 10500~13500 | 75~145 | 0.009~0.018 R5/32x5/16 5260 37.50 4420 26.00 2100 750
12 19500~24000 | 310~990 | 0.055~0.100 | 14000~17000 | 210~660 | 0.055~0.100 | 9000~11000 | 75~145 | 0.010~0.022 R3/16x3/8 4620 4010 3780 28.00 1780 7.50
14 17000~21000 | 310~990 | 0.062~0.125 | 12000~15000 | 210~660 | 0.062~0.125 | 7500~9500 | 75~145 | 0.012~0.025 R1/4x1/2 3780 35.40 2940 26.00 1360 7.50
15 15500~20000 | 310~990 | 0.070~0.135 | 11000~14500 | 210~660 | 0.070~0.135 | 7000~8500 | 75~145 | 0.014~0.028 R5/16x5/8 2740 36.20 2320 26.00 1160 7.50
16 15000~19000 | 310~990 | 0.075~0.145 | 11000~13500 | 210~660 | 0.075~0.145 | 6500~8500 | 75~145 | 0.015~0.030 R3/8x3/4 2100 3300 1900 25.00 840 750
18 14000~18000 | 310~990 | 0.080~0.160 | 10000~12000 | 210~660 | 0.080~0.160 | 6000~7500 | 75~145 | 0.016~0032 _

20 12500~15500 | 310~990 | 0.090~0.180 | 9000~11000 | 210~660 | 0.090~0.180 | 5500~7000 | 75~145 | 0.018~0.035 R e
25 10000~13000 | 310~990 | 0.112~0.235 | 7000~9000 | 210~660 | 0.112~0235 | 4500~5500 | 75~145 | 0.022~0.045 Ac: D1/32 ~ D1/4=.008inch Ae% Ae: D1/32 ~ D1/4=.008inch
30 8500~10500 | 310~990 | 0.135~0.270 | 6000~7500 | 210~660 | 0.135~0.270 | 3500~4500 75~145 | 0.028~0.055 D5/16 ~ D3/4=.012inch D5/16 ~ D3/4=.012inch
40 6500~8000 | 310~990 | 0.180~0.360 | 4500~5500 | 210~660 | 0.180~0.360 | 2700~3500 | 75~145 | 0.036~0072 Ap: 0250 / D
RPM = rev. / min. Ap RPM =rev. / min.
FEED = mm / min. 7 FEED = mm / min.
Ae : /i
DA512, DA302 - HiGH SPEED CUTTING
ENDMILL ENDMILL
NON-ALLOYED STEELS
MATERIAL ALLOY STEELS - CAST IRON HARDENED STEELS
HARDNESS ~ HRc45 HRc 45~ HRc 65
DIAMETER(inch) RPM FEED RPM FEED
R1/64x1/32 25000 25.60 25000 15.70
R1/32x1/16 23000 27.50 23000 16.90
R3/64x3/32 21000 3460 19000 19.30
R1/16x1/8 21000 3940 17000 20,50
R3/32x3/16 21000 7090 12000 2360
R1/8x1/4 21000 9090 10500 2480
DRILL R5/32x5/16 15760 111.80 7880 29.10 DRILL
R3/16x3/8 13660 120.00 6300 3300
R1/4x1/2 10500 10350 5260 3300
R5/16%5/8 8200 10350 3780 28.00
R3/8x3/4 6300 99.00 2940 2080
RPM = rev. / min.
FEED = inch / min. !
Ae : D1/32 ~ D1/4=.008inch Ae —

D5/16 ~ D3/4=.012inch

Ap:0.05xD //

RPM = rev. / min.
Ap FEED = mm / min.
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

DA514 - GENERAL SPEED CUTTING DAB22 - GENERAL SPEED CUTTING
ENDMILL ENDMILL
NON-ALLOYED STEELS ALLOY STEELS ALLOY STEELS
& MATERIAL ALLOV STEELS GASTIFON TOOL SIEELS HARDENED STEELS MATERIAL AT RESISTANT STEELS HARDENED STEELS HARDENED STEELS &
DRILL HARDNESS ~HRc 30 HRc 30~ HRc 40 HRc 45~ HRc 65 HARDNESS HRc 30~ HRc 40 HRc 45~ HRc 50 HRc 45~ HRc 65 DRILL
STRENGTH ~1000N/mm? 1000 ~ 1250N/mm? STRENGTH 1000 ~ 1250N/mm? 1500 ~ 1750N/mm2 1750 ~ 2000N/mm?
R1/16x1/8 13100 40.10 10000 27.00 4520 885 R1/16x1/8 10000 18.10 12700 4330 12300 4130
R3/32x3/16 9140 4850 7300 3400 3680 10,50 R3/32x3/16 7300 22,80 9400 4330 9050 4130
R1/8x1/4 7780 4950 6300 37.00 3160 11.25 R1/8x1/4 6300 24.80 8600 4530 8250 4330
R5/32x5/16 5260 56.00 4420 3900 2100 11.25 R5/32x5/16 4420 26,00 7000 4130 6700 3040
R3/16x3/8 4620 60.00 3780 4200 1780 11.25 R3/16x3/8 3780 28.00 6050 39.40 5800 37.80
R1/4x1/2 3780 53.00 2940 39.00 1360 11.25 R1/4x1/2 2940 26.00 5450 39.40 5200 37.80
R5/16x5/8 2740 54,50 2320 3850 1160 11.25 R5/16x5/8 2320 26.00 4350 3430 4150 32.70
P — R3/8x3/4 1900 25.00 3500 2720 3300 25,60
FaaDe i . R1/2x1 1520 25.00 2800 2720 2650 25,60
Ae: D1/8 ~ D1/4=.008inch Ae: D1/8 ~ D1/4=.008inch ~ .
D5/16 ~ D5/8=.012inch D5/16 ~ D5/8=.012inch RSl
Ae: D1/8 ~ D1/4=.008 Ae: D1/82.006
Ap:0.02xD Ap:0.1xD : D1/8~D1/4=. i D3/16 ~ D5/16=.010
/ RPM = rev. / min. D5/16 ~D1=.012 D3/8 ~D1=.012
FEED = mm / min.
Ap:0.2xD / Ap:0.1xD
DA514 - HiGH SPEED CUTTING DAB522 - HiGH SPEED CUTTING
ENDMILL ENDMILL
CARBON STEELS ALLOY STEELS ALLOY STEELS
MATERIAL ALLOY STEELS  CAST IRON TOOL STEELS MATERIAL HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS
HARDNESS ~ HRc45 HRc 45~ HRc 65 HARDNESS HRc 30~ HRc 40 HRc 45~ HRc 50 HRc 45~ HRc 55
STRENGTH ~ 1500N/mm? ~ 1500N/mm? STRENGTH 1000 ~ 1250N/mm? 1500 ~ 1750N/mm> 1750 ~ 2000N/mm?
DIAMETER( DIAMETER(
R1/16x1/8 21000 59.00 17000 3050 R1/16x1/8 21000 39.40 12700 68.90 12300 65.70
R3/32x3/16 21000 106.25 12000 3550 R3/32x3/16 21000 7090 9400 65.00 9050 61.80
R1/8x1/4 21000 13650 10500 37.00 R1/8x1/4 21000 90.90 8600 69.00 8250 66.70
RE/32x5/16 15760 16750 7800 4350 R/32x5/16 15760 111.80 7000 61.00 6700 57.50
R3/16x3/8 13660 180.00 6300 4950 R3/16x3/8 13660 120.10 6050 57.10 5800 53.50
R1/4x1/2 10500 15550 5260 4950 R1/4x1/2 10500 10350 5450 55.90 5200 5240
DRILL R5/16x5/8 8200 15550 3780 4200 R5/16x5/8 8200 10350 4350 4840 4150 4450 DRILL
VR R3/8x3/4 6300 99.20 3500 3940 3300 3540
FEED = inch / min. L R1/2x1 5040 99.20 2800 3940 2650 35.40
Ae: D1/8 ~ D1/4=.008inch B h
D5/16 ~ D5/8=.012inch Rl
_ pet— Ae: D1/8=.006
Ap:0.05xD / Ae: D1/8 ~D1/4=.008 T D3/16 ~ D5/16=.010
RPM = rev. / min. D5/16 ~ D1=.012 D3/8 ~ D1=.012
FEED = mm / min.
Ap:0.05xD / Ap:0.05xD
A
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TECHNICAL DATA

B

INCH

DA514 - HiGH SPEED CUTTING

oM p— o aoeDsTELS JR—
DRILL HARDNESS HRc 30 ~ HRc45 HRc 45 ~ HRc 55
DIAMETER(inch)
R.012x.024 30000 23.60 30000 11.80
R.0155%.031 27000 25.60 27000 15.00
R.020x.040 25000 25.60 25000 15.70
R.0235x.047 24000 26.40 24000 16.50
R.031x.062 23000 27.60 23000 16.90
IF:%;\I/I; rev. / min_.
P T
Ap:0.15xD T SO T
0 ot / D2 010 /
201540 Ap / Ap:0.15xD /

ENDMILL

DRILL

78

UNION MATERIALS

TECHNICAL DATA INCH

DA542 - GENERAL SPEED CUTTING

ALLOY STEELS
MATERIAL HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS
HARDNESS HRc 30~ HRc 40 HRc 45~ HRc 50 HRc 50~ HRc 55
STRENGTH 1000 ~ 1250N/mm? 1250 ~ 1750N/mm? 1750 ~ 2000N/mm?
RPM FEED RPM FEED RPM FEED
R1/32x1/16 97000 8.30 13800 19.90 13600 17.90
R1/16x1/8 8000 14.60 10200 34.60 9800 33.50
R3/32x3/16 5840 18.10 7500 34.60 7200 33.50
R1/8x1/4 5040 19.70 6900 36.20 6500 34.60
R5/32x5/16 3540 20.90 5600 33.10 5300 31.50
R3/16x3/8 3020 22.40 4850 31.50 4650 30.30
R1/4x1/2 2350 20.90 4350 31.50 4150 30.30
RPM = rev. / min.
FEED = inch / min. !
Ao~ Ae: D1/16 ~ D1/8=0.05xD
Ae: D1/16 ~ D1/4=.008 T D3/16 ~ D5/16=.010
D5/16 ~ D1/2=.012 D3/8 ~D1/2=.012
b= / Ap:0.1xD
Ap

DA542 - HiGH SPEED CUTTING

ALLOY STEELS

MATERIAL HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS
HARDNESS ~HRc 45 HRc 45~ HRc 50 HRc 50~ HRc 55
STRENGTH 1260 ~ 750N 1750 ~ 2000Nm?
DIAMETER(i RPM FEED RPM FEED RPM FEED
R1/32x1/16 18400 21.90 13800 28.90 13600 30.10
R1/16x1/8 16800 31.50 10200 55.10 9800 51.20
R3/32x3/16 16800 56.70 7500 52.00 7200 49.20
R1/8x1/4 16800 72.80 6900 55.10 6500 53.10
R5/32x5/16 12600 89.40 5600 49.20 5300 45.30
R3/16x3/8 10930 96.10 4850 45.30 4650 43.30
R1/4x1/2 8400 82.70 4350 44.50 4150 41.30
RPM = rev. / min.
FEED = inch / min. |
Ae Ae: D1/16 ~ D1/8=0.052xD
Ae: D1/16 ~ D1/4=.008 T D3/16 ~ D5/16=.010
D5/16 ~ D1/2=.012 D3/8 ~D1/2=.012
Ap:0.052xD / Ap:0.052xD
Ap

CUTTING TOOLS

B

ENDMILL
&
DRILL

ENDMILL

DRILL
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

DAS552 - GENERAL SPEED CUTTING ZA502, ZA302

ENDMILL e ENDMILL
MATERIAL HARDENED STEELS HARDENED STEELS CARBON STEELS ALLOY STEELS STAINLESS HARDENED HARDENED
& HEAT RESISTANT STEELS MATERIAL &
ALLOY STEELS - CAST IRO! TOOL STEELS STEELS STEELS STEELS
DRILL HARDNESS HRc 30~ HRc 40 HRc 40~ HRc 50 HRc 50~ HRc 55 DRILL
HARDNESS ~HRc 30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65
STRENGTH 1000 ~ 1250N/mm? 1250 ~ 1750N/mm?2 1750 ~ 2000N/mm?
STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? _ 1500 ~ 2000N/mm? 2000N/mm?
DIAMETER(inch)
DIAMETER(mm) RPM FEED RPM FEED RPM RPM FEED RPM FEED
R3/32x3/16 4670 1450 6000 27.70 5760 26.80
R1/81/4 4030 15.80 5520 20,00 5200 9770 1/16 11560 7,50 7560 470 6300 355 5040 1.40
RE/32x5/16 2830 1670 4480 26,50 4240 5.0 1/8 8920 8.25 5560 5.50 4620 470 3360 155 1900 155
R3/16x3/8 2420 1790 3880 25.20 3720 2420 3/16 6300 12.60 3780 7.50 3160 6.30 2320 1.95 1260 155
R1/4x1/2 1880 16.70 3480 95,20 3320 2420 1/4 5560 13.80 3360 865 2840 7.10 2000 2.15 1100 155
5/16 4200 14.95 2520 7.85 2100 7.10 1680 2.95 840 155
RPM = rev. / min.
FEED = inch / min. 3/8 3260 13.00 2000 6.30 1680 6.30 1360 235 680 1.40
Ae: D3/16 ~ D1/4=.008 Ae Ae: D3/16 ~ D5/16=.010 1/2 2740 11.00 1680 5.10 1360 5.10 1160 215 560 1.40
D5/16 ~ D1/2=.012 D3/8 ~D1/2=.012 5/8 2200 865 1360 430 1060 430 900 155 440 0.80
Ap:0.22xD % Ap:012xD 3/4 1680 6.70 1060 3.15 840 315 680 1.20 320 0.80
Ao 1 1360 5.10 840 275 680 235 540 0.80 260 0.60
RPM = rev. / min.
FEED = inch / min.
.o | .o |
0.5D I 0.05D I
(UPTO @1/8:0.20)7 // o /
DAS52 - HiGH SPEED CUTTING ZA522
ENDMILL ENDMILL
ALLOY STEELS CARBON STEELS ALLOY STEELS
MATERIAL o e s HARDENED STEELS HARDENED STEELS MATERIAL e e et HARDENED STEELS
HARDNESS HRc 45 HRc 45~ HRc 50 HRc 50~ HRc 55 HARDNESS ~ HRc 30 HRc 30 ~ HRc 40 HRc 45 ~ HRc 55
STRENGTH ~1500N/mm? 1250 ~ 1750N/mm? 1750 ~ 2000N/mm? STRENGTH ~1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm?
DIAMETER(inch) DIAMETER(
R3/32x3/16 13440 45.40 6000 41.60 5760 39.40 1/8 4410 78 3570 24 2200 12
R1/8x1/4 13440 58.20 5520 44.10 5200 42,50 3/16 3050 41 2420 33 1580 16
R5/32x5/16 10080 71.50 4480 39.40 4240 36.20 1/4 2630 49 2100 41 1370 20
R3/16x3/8 8740 76.90 3880 36.30 3720 34,60 5/16 2000 53 1580 41 1050 20
R1/4x1/2 6720 66.20 3480 35.60 3320 33.00 3/8 1680 53 1370 41 840 20
P — 1/2 1370 41 1160 37 700 16
DRILL FEED = inch / min. | 5/8 1160 37 890 30 560 14 DRILL
Ae: D3/16 ~ D1/4=.008 AeT— Ae: D3/16 ~ D5/16=.010 3/4 840 28 680 20 420 1.0
D5/16 ~ D1/2=.012 DEYS = DIl 2l 1 610 20 540 16 330 07
Ap:0.52xD / Ap:0.052xD RPM = rev. / min.
Ap FEED = inch / min. ‘ D ‘ ‘ D ‘
0.3D I 0.05D [
(UPTO @1/8:0.4D) e o v
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

MZ502 ZA524

ENDMILL
&
DRILL

ENDMILL
&
DRILL

ALLOY STEELS
TOOL STEELS

HRc 30 ~ HRc 45

ALLOY STEELS
TOOL STEELS

HRc 30 ~ HRc45

ALLOY STEELS
TOOL STEELS

CARBON STEELS

MATERIAL ALLOY STEELS - CAST IRON

MATERIAL HARDENED STEELS

HARDENED STEELS ‘

HARDNESS HRc 45 ~ HRc 55 HARDNESS ~ HRc 30 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65

STRENGTH 1000 ~ 1500N/mm? 1500 ~ 2000N/mm?

DIAMETER(inch)
.016 30000 7.10 23000 390
.031 24000 11.80 18000 510
.040 20000 12.60 15000 5.90
.047 16000 12.60 12000 5.90
.062 12000 11.80 9000 5.50
RPM = rev. / min.
FEED = inch / min. D
D<.040 ‘ ‘ D<.040 ‘ ‘
Depth=0.15xD 1 Depth=0.02xD e
D = .040 Depth I D = .040 Depth I

Depth=0.25xD

Depth=0.05xD

STRENGTH 000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm? 2000N/mm?

DIAMETER(inch) RPM FEED RPM FEED RPM FEED RPM FEED
1/8 4410 45 3570 39 2200 22 1890 1.2
3/16 3050 71 2420 55 1580 28 1260 1.6
1/4 2630 85 2100 7.1 1370 35 1160 20
5/16 2000 9.1 1580 71 1050 35 840 20
3/8 1680 9.1 1370 71 840 35 670 20
1/2 1370 71 1160 6.3 700 28 560 1.6
5/8 1160 6.3 890 49 560 24 440 14
3/4 840 45 680 35 420 1.8 340 10
1 670 45 540 35 340 1.8 270 1.0
RPM = rev. / min.
FEED = inch / min. D e~
2.5D 2.0D
o 0.05D 0.02D

o

ZA504, ZA304 ZA506(8) - GENERAL SPEED CUTTING

ENDMILL ENDMILL
CARBON STEELS ALLOY STEELS
VIS CARBON STEELS ALLOY STEELS STAINLESS HARDENED HARDENED MATERIAL ALLOY STEELS - CAST IRON e =1 HARDENED STEELS HARDENED STEELS
ALLOY STEELS - CAST IRO! TOOL STEELS STEELS STEELS STEELS
HARDNESS ~ HRc 30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55 HRc 60 ~ HRc 65
HARDNESS ~ HRe30 HIRCS0 = HRCHS HIRCHS = HIRESS HIRCSS = HRC6S STRENGTH ~1000N/mm? 1000 ~ 1750N/mm? 1750 ~ 2080N/mm? 2080N/mm?
2 2 2
STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm _ 1500 ~ 2000N/mm 2000N/mm DIAMETER(inch) FEED FEED FEED FEED
1/4 5560 79.00 3880 54.00 1580 8.25 1100 5.10
1/16 11560 11.00 7560 6.70 6300 550 5040 195 5/16 4200 79.00 2940 54.00 1160 825 840 5.10
1/8 8920 12.60 5560 7.85 4620 6.70 3360 235 1900 235 3/8 3360 79.00 2320 54.00 1000 8.25 680 510
3/16 6300 23.60 3780 1415 3160 11.80 2320 275 1260 2.35 1/2 2840 66.00 2000 46.00 840 7.10 560 435
1/4 5560 26.00 3360 16.15 2840 13.00 2000 315 1100 235 5/8 2100 50.00 1480 35.00 640 510 420 275
5/16 4200 2795 2520 14.95 2100 13.80 1680 430 840 235 3/4 1680 40,00 1160 27.00 500 435 320 235
3/8 3260 24.00 2000 11.80 1680 11.80 1360 355 680 195 1 1260 25.00 870 17.50 375 3.00 240 1.54
DRILL 12 2740 20.50 1680 9.85 1360 945 1160 315 560 1.95 RPM < ) DRILL
=rev./ min.
5/8 2200 16.15 1360 7.85 1060 7.85 900 235 440 1.20 FEED = inch / min. - - - — =
3/4 1680 12.60 1060 6.30 840 590 680 155 320 1.20 15D o
1 1360 985 840 510 680 470 540 1.20 260 0.80 ’ ’
RPM = rev. / min. - 0.1D — ﬂ 0.05D - ﬂ 0.05D - ﬂ 008"
FEED = inch / min. > 3 T e I I O
1.0D 1.0D
0.05D - ﬂo.oso
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B

ENDMILL
&
DRILL

ENDMILL

DRILL
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TECHNICAL DATA INCH

ZA506(8) - HiGH SPEED CUTTING

CARBON STEELS
MATERIAL TOOL STEELS HARDENED STEELS HARDENED STEELS
HARDNESS ~HRc 50 HRc 50~ HRc 60 HRc 60
SRENGTH TSN 1750 2080N
1/4 16800 240.00 8400 120.00 4200 58.00
5/16 12600 240.00 6300 120.00 3160 58.00
3/8 9980 235.00 5040 120.00 2520 58.00
1/2 8400 199.00 4200 100.00 2100 50.00
5/8 6300 149.00 3160 75.00 1580 37.00
3/4 5040 120.00 2520 58.00 1260 30.00
1 3790 75.00 1890 38.00 950 19.00
RPM = rev. / min.
FEED = inch / min. > ey~ e~
1.5D 1.0D 1.0D

0.05D f :10.05D :[; :1 .008”
— — —

ZA526(8)

NON-ALLOYED STEELS ALLOY STEELS
ALLOY STEELS : CAST IRON HEAT RESISTANT STEELS

HARDNESS ~ HRc 40 HRc 40 ~ HRc 50

MATERIAL HARDENED STEELS HARDENED STEELS

HRc 50 ~ HRc 60 HRc 60 ~ HRc 65

1250~ 750N 1750~ 2080N/min? 20

DIAMETER(in FEED
1/4 2230 19.00 1670 14.00 1390 10.00 1110 8.00
5/16 1670 18.00 1250 13.00 1050 9.50 840 7.00
3/8 1330 17.00 1000 12.00 840 9.00 680 6.30
1/2 1110 16.00 840 11.00 690 850 560 6.00
5/8 840 13.00 630 9.00 530 6.50 420 5.00
3/4 670 11.00 500 8.00 420 6.00 320 470
1 540 9.50 400 6.50 340 5.00 270 3.70
RPM = rev. / min.
FEED = inch / min. D >
3D 3D ‘
— 0.01D - ﬂ 0.005D

UNION MATERIALS

TECHNICAL DATA INCH

ZR502A, ZR522A, ZR532A

MATERIAL ALLoggBF?EgESS-EES_? IRON A_}%‘gz SS‘IEIELLSS HARDENED STEELS ‘ HARDENED STEELS
HARDNESS ~ HRc 30 HRc 30 ~ HRc 38 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65
DIAMETER(inch)
1/4 2630 4.90 2100 4.20 1370 2.00 1160 1.40
5/16 2000 5.30 1580 4.20 1050 2.00 840 1.40
3/8 1680 5.30 1370 4.20 840 2.00 670 1.40
1/2 1370 4.20 1160 3.80 700 1.50 550 1.00
RPM = rev. / min.
FEED = inch / min. ‘ D ‘ ‘ D ‘
0.3D 1 0.05D I
e - e

ZR504A, ZR524A, ZR534A

CARBON STEELS ALLOY STEELS
MATERIAL ALLOY STEELS - CAST IRON TOOL STEELS HARDENED STEELS HARDENED STEELS
HARDNESS ~ HRc 30 HRc 30 ~ HRc 50 HRc 50 ~ HRc 55 HRc 55 ~ HRc 65
~T1000N/mm? 1000 ~ 1750N/mm? 1750 ~ 2000N/mm? 2000N/mm?
DIAMETER(inch)
1/4 2630 8.50 2100 7.10 1370 3.30 1160 2.00
5/16 2000 9.00 1580 7.10 1050 3.30 840 2.00
3/8 1680 9.00 1370 7.0 840 3.30 670 2.00
1/2 1370 7.10 1160 6.30 700 2.80 550 1.50
RPM = rev. / min.
FEED = inch / min. DNz > T
2.5D 2D ‘ D
0.05D B ﬂ 0.02D B ﬂ 0.05D

CUTTING TOOLS

B

ENDMILL
&
DRILL

ENDMILL

DRILL
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

ZR506(8)A - HiGH SPEED CUTTING DB512, DB502, DB522, DB312 - cenerAL cuTTING

ENDMILL ENDMILL
CARBON STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
& MATERIAL ALLOY STEELS - CAST IRON TOOL STEELS HARDENED STEELS MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS HARDENED STEELS &
DRILL HARDNESS ~HRc 50 HRc 50~ HRc 60 HRc 60~ HRc 65 HARDNESS ~HRc 30 HRc 30~ HRc 40 HRc 45~ HRc 65 DRILL
STRENGTH 1750N/mm? 1750N/mm? 2080N/mm?~ STRENGTH ~1000N/mm? 1000 ~ 1250N/mm? 1500N/mm?
DIAMETER(inch) FEED
1/4 16800 240.00 8400 120.00 4200 58.00 1 16500 290 13300 230 6100 105
5/16 12600 240.00 6300 120.00 3200 58.00 15 16500 405 12700 310 5590 140
3/8 10000 235.00 5000 120.00 2500 58.00 2 15100 865 11200 565 4900 175
1/2 8400 200.00 4200 100.00 2100 50.00 25 15100 865 11200 565 4900 175
5/8 6300 150.00 3150 75.00 1600 37.00 3 13800 780 10500 530 4750 175
3/4 5000 120.00 2500 58.00 1260 30.00 4 11000 850 8800 610 4410 205
RPM = rev. / min. 5 9600 945 7600 665 3860 205
FEED = inch / min. e % 9% 6 8900 1150 7200 955 3340 220
1.0D 1.0D 8 7500 1500 6050 1060 2590 255
10 6700 1750 5300 1170 2140 260
- 0.05D - ﬂ 0.05D —ﬂ 008" 12 6150 2000 4900 1280 1840 280
" - ‘ 16 5000 1950 3900 1220 1420 280
20 4350 1900 3400 1200 1170 290
RPM =rev. / mir_\.
REERSIImin, Ae: D1~ D6=0.2mm Ae: D1~ D6=0.2mm
D8 ~ D20=0.3mm D8 ~ D20=0.3mm
Ap:0.2xD Ap: 0.1xD
* Please reduce cutting speed around 20~30% above the table in case of DB522 series.
ZR506(8)A DB512, DB502, DB522, DB312 - HicH SPEED CUTTING
ENDMILL ENDMILL
NON-ALLOYED STEELS ALLOY STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS - CASTIRON HEAT RESISTANT STEELS| HEAT RESISTANT STEELS LIV 1325 R MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS
HARDNESS ~ HRc 30 HRc 30 ~ HRc 38 HRc 38 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65 HARDNESS ~ HRc45 HRc30 ~ HRc 40
STRENGTH ~1000N/mi 1000 ~ 1200N/mm? 1200 ~ 1400N/mm? 1400 ~ 2000N/mm? 2000N/mm? STRENGTH ~ 1500N/mm? 1500 ~ 2000N/mm?
DIAMETER(in DIAMETER(inch)
1/4 15600 91.35 12400 33.10 8400 22.45 3400 10.25 2400 7.50 1 26000 1500 26000 920
5/16 11600 91.35 9200 33.10 6300 22.45 2400 9.50 1800 7.10 15 24000 1600 24000 990
3/8 9200 91.35 7600 33.10 5100 22.45 2000 11.40 1300 7.50 2 22000 1700 22000 1080
1/2 8000 94.50 6000 31.50 4200 22.45 1680 10.25 1200 7.50 25 22000 2000 20000 1130
5/8 6000 94.50 4800 29.90 3300 20.05 1200 6.30 800 435 3 22000 2300 17800 1200
3/4 5200 91.35 4400 28.35 2700 16.55 1100 5.90 700 3.95 4 22000 3350 14300 1300
DRILL 1 4800 85.05 3600 22.05 2400 14.15 1000 5.90 660 395 5 22000 4150 12600 1380 DRILL
6 22000 4600 11000 1440
8 17500 4600 8800 1440
10 14700 4450 7350 1380
12 12800 4450 6400 1330
16 10000 4000 5000 1150
20 8350 3650 4150 1060
RPM = rev. / min.
REEDEmm///min: Ae: D1 ~D6=0.2mm

D8 ~ D20=0.3mm

Ap:0.2xD

* Please reduce cutting speed around 20~30% above the table in case of DB522 series.
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TECHNICAL DATA INCH

B

DB514 - GENERAL SPEED CUTTING

ENDMILL
NON-ALLOYED STEELS ALLOY STEELS
& MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS HARDENED STEELS
DRILL HARDNESS ~HRc 30 HRc 30~ HRc 40 HRc 45~ HRc 65
STRENGTH ~1000N/mm? 1000 ~ 1250N/mm? 500N/mm?
DIAMETER(inch) FEED FEED FEED
3 13100 1020 10000 690 4520 220
4 10500 1110 8400 800 4200 270
5 9140 1230 7300 870 3680 270
6 7780 1260 6300 950 3160 280
8 5260 1430 4420 990 2100 280
10 4620 1530 3780 1070 1780 280
12 3780 1350 2940 990 1360 280
16 2740 1380 2320 980 1160 280
20 2100 1260 1900 950 840 280
RPM = rev. / min.
FEED = mm / min.
Ae: D1 ~D6=0.2mm Ae Ae: D1 ~ D6=0.2mm
D8 ~ D20=0.3mm D8 ~ D20=0.3mm
Ap:0.2xD ( / Ap: 0.1xD
Ap

DB514 - HicH SPEED CUTTING

ENDMILL
NON-ALLOYED STEELS
MATERIAL ALLOY STEELS - CAST IRON HARDENED STEELS
HARDNESS ~ HRc 45 HRc 45 ~ HRc 65
STRENGTH ~ 1500N/mm? ~ 1500N/mm?~
3 21000 1500 17000 780
4 21000 2210 13660 870
5 21000 2700 12000 900
6 21000 3470 10500 940
8 15760 4260 7880 1110
10 13660 4580 6300 1260
DRILL 12 10500 3950 5260 1260
16 8200 3950 3780 1060
20 6300 3780 2940 790
RPM = rev. / min.
FEED = mm / min. !
Ae: D1~ D6=0.2mm Ae
D8 ~ D20=0.3mm
Ap: 0.05xD . //
Ap
88 UNION MATERIALS

TECHNICAL DATA INCH

B

DB532 - GENERAL CUTTING

ENDMILL
NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS HARDENED STEELS &
HARDNESS ~HRc 30 HRc 30~ HRc 40 HRc 45~ HRc 65 DRILL
STRENGTH ~1000N/mm? 1000 ~ 1250N/mm? 1500N/mm?
DIAMETER(inch) RPM FEED FEED FEED
3 35000 2800 33000 2600 12000 900
4 26000 2300 25000 2200 9000 800
5 21000 2100 20000 2000 7000 700
6 17000 1900 16000 1800 6000 650
8 13000 1700 12000 1600 4500 550
10 10500 1450 10000 1400 3500 500
12 9000 1400 8000 1300 3000 450
16 6000 1200 5500 1100 2000 400
RPM = rev. / min.

FEED = mm / min.

ae: 0.05xd1

ap: 0.02xd1

DB532 - HiGH SPEED CUTTING

ENDMILL
NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS bz lank 1335
HARDNESS ~HRc 30 HRc 30~ HRc 40 HRc 45~ HRc 65
STRENGTH ~ 1000N/mm?2 1000 ~ 1250N/mm? 1500N/mm?
3 47000 3700 44000 3500 17000 1400
4 35000 3200 33000 3000 13000 1200
5 28000 2800 27000 2600 10000 1100
6 23000 2600 22000 2400 8000 950
8 18000 2300 17000 2100 6000 850
10 14000 2000 13000 1900 5000 750
12 12000 1800 11000 1800 4000 700 DRILL
16 9000 1600 8000 1500 3300 600
RPM = rev. / min.

FEED = mm / min.

ae
ae: 0.05xd1

ap
ap: 0.02xd1
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ENDMILL
&
DRILL

ENDMILL

DRILL

90

TECHNICAL DATA

INCH

DB534 - GENERAL CUTTING

NON-ALLOYED STEELS

MATERIAL ALLOY STEELS - CAST IRON

HARDNESS ~HRc 30

ALLOY STEELS
HEAT RESISTANT STEELS

HRc 30~ HRc 40

HARDENED STEELS

HRc 45~ HRc 65

STRENGTH ~ 1000N/mm? 1000 ~ 1250N/mm? 1500N/mm?

DIAMETER(inch)
5 21000 4000 20000 4000 7000 1400
6 17000 4000 16000 3500 6000 1300
8 13000 3500 12000 3000 4500 1100
10 10500 3000 10000 2500 3500 1000
12 9000 2800 8000 2500 3000 950
16 6000 2800 5500 2200 2000 800
RPM = rev. / min.
FEED = mm / min.
ae
ae: 0.05xd1
a|
& ap: 0.02xd1

DB534 - HiGH SPEED CUTTING

NON-ALLOYED STEELS

MATERIAL ALLOY STEELS - CAST IRON

HARDNESS ~HRc 30

ALLOY STEELS
HEAT RESISTANT STEELS

HRc 30~ HRc 40

HARDENED STEELS

HRc 45~ HRc 65

STRENGTH ~ 1000N/mm? 1000 ~ 1250N/mm? 1500N/mm?

DIAMETER(inch)
5 28000 5600 27000 5300 11000 2100
6 23000 5100 22000 4900 9000 1900
8 18000 4600 17000 4300 7000 1700
10 14000 3900 13000 3700 5000 1400
12 12000 3700 11000 3500 4500 1300
16 9000 3100 8000 3000 3300 1100
RPM = rev. / min.
FEED = mm / min.
ae
ae: 0.05xd1
a
: ap: 0.02xd1

UNION MATERIALS

STRENGTH 1000 ~ 1250N/mm? 1250 ~ 1750N/mm? 1750 ~ 2000N/mm? _

TECHNICAL DATA INCH

B

ZES502, ZE522, ZE302, ZE322 - GENERAL CUTTING

ENDMILL
&
DRILL

MATERIAL ALLOVSTEELS HARDENED STEELS

HEAT RESISTANT STEELS STAINLESS STEELS

HARDNESS HRc 30 ~ HRc 40 HRc 40 ~ HRc 50 HRc 40 ~ HRc 55

DIAMETER(i
2 9700 220 6350 135 2500 46 5300 105
3 7500 240 4670 160 2000 46 3880 135
4 6350 345 3880 205 1550 46 3250 175
5 5300 370 3170 220 1320 46 2650 185
6 4670 405 2830 255 1150 46 2380 205
8 3530 435 2120 230 880 46 1760 205
10 2730 380 1680 185 75 40 1420 185
12 2310 320 1420 150 590 40 1140 150
16 1850 255 1140 125 460 23 890 125
20 1420 195 890 90 335 23 705 90
25 1150 150 705 80 275 17 580 70
RPM =rev. / mir_\.
FEED = mm / min. ‘ 1.0D ‘ ‘ 1.0D ‘
0.5D I 0.05D I
(UPTO@3:02D) e - ~

* Please reduce cutting speed around 20~30% from the above table in case of ZE522, ZE322 series.

ZES502, ZE522, ZE302, ZE322 - HicH SPEED CUTTING

ENDMILL
ALLOY STEELS

MATERIAL AT RESISTANT STEELS HARDENED STEELS STAINLESS STEELS

HARDNESS HRc30~ HRc40 HRc40~ HRc50 HRc40~ HRc55

STRENGTH 1000 ~ 1250N/mm? 1250 ~ 1750N/mm? 1750 ~ 2000N/mm? _

DIAMETER(
2 18000 665 11800 415 8700 175 9800 345
3 11000 655 6800 435 5600 185 6200 370
4 10300 725 6300 430 4300 185 5300 370
5 9350 715 5570 420 3700 185 4620 355
6 8200 750 4930 470 3250 185 4100 390
8 6300 770 3780 410 2470 185 3120 355
10 4830 750 2940 360 2000 160 2470 310 DRILL
12 4100 750 2520 345 1680 160 2100 300
16 3260 715 2000 355 1890 150 1940 290
20 2520 665 1580 310 1680 150 1630 275
25 2000 635 1260 340 1570 150 1420 290
RPM =rev. / mir_\.
FEED = mm / min. ‘ 1.0D ‘ ‘ 1.0D ‘
0.%D 0.05D I
(UPTO@3:0.2D) 7, o 7,
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

ZES503- sipe cutTinG ZES504, ZE524, ZE304, ZE324 - GENERAL CUTTING

ENDMILL NON-ALLOYED STEELS ENDMILL
CARBON STEELS ALLOY STEELS STAINLESS HARDENED HARDENED MATERIAL _ HARDENED STEELS STAINLESS STEELS
& MATERIAL ALLOY STEELS - CAST IRON &
ALLOY STEELS - CASTIRON| HEAT RESISTANT STEELS STEELS STEELS STEELS
DRILL HARDNESS ~ HRc30 HRc 30 ~ HRc45 HRc45 ~ HRc55 DRILL
HARDNESS ~ HRc30 HRc30 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65
STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm? _
STRENGTH ~ 1000N/mm? _— 1500 ~ 2000N/mm? 2000N/mm?2~
DIAMETER(inch) RPM FEED FEED FEED FEED
DIAMETER(mm) RPM FEED RPM RPM RPM FEED RPM FEED
2 12100 320 7900 195 2700 a7 6600 160
6 5560 500 3360 310 2840 250 2000 60 1100 45 3 9400 370 o 230 2000 T T e
8 4200 530 2520 290 2100 265 1680 80 840 45 4 p—— e 4850 405 np— = s o
10 3260 460 2000 230 1680 230 1360 70 680 35 = e e s = B = p— e
12 2740 390 1680 190 1360 180 1160 60 560 35 6 5830 760 3530 470 1150 58 2980 380
16 2200 310 1360 150 1060 150 900 45 440 20 5 e e = s = = . =
18 1940 280 1210 135 950 130 790 35 380 20 10 3420 700 2100 345 720 % 1760 345
20 1680 240 1060 120 840 115 680 30 320 20 - ST e e = e = py— o
RPM = rev. / min. 16 2310 470 1430 230 460 29 1150 230
FEED =mm /min. 20 1760 370 1110 185 340 29 880 175
1.0D 25 1430 290 880 150 270 23 715 140
RPM = rev. / min.
0.05D FEED = mm / min. ‘ -
0.1D ﬂ 0.02D

* Please reduce cutting speed around 20~30% from the above table in case of ZE524, ZE324 series.

ZE503 - sLotTING ZES504, ZE524, ZE304, ZE324 - HicH SPEED CUTTING

ENDMILL ENDMILL
NON-ALLOYED STEELS
CARBON STEELS ALLOY STEELS STAINLESS HARDENED HARDENED MATERIAL _ HARDENED STEELS STAINLESS STEELS
MATERIAL ALLOY STEELS - CAST IRON
ALLOY STEELS - CAST IRON| HEAT RESISTANT STEELS STEELS STEELS STEELS
HARDNESS ~ HRc30 HRc30~ HRc45 HRc 45 ~ HRc55
HARDNESS HRc30 ~ HRc 45 HRc 45 ~ HRc 55 HRc55 ~ HRc65
STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm? _
STRENGTH ~ T000N/mm? 1000 ON/mm? _ 150! 0ON/mm? 2000N/mm?2~
DIAMETER(inch) RPM FEED FEED FEED FEED
2 31400 1230 23500 520 12600 275 21600 465
6 5560 310 3360 200 2840 160 2000 50 1100 35 3 19300 1210 13600 735 8900 390 13500 660
< cL ol L il 0 120 il i L i 4 18100 1330 12600 865 7090 465 11800 775
10 3260 300 2000 140 1680 145 1360 55 680 30 5 16400 1310 11100 1010 6040 530 10300 910
12 2740 250 1680 120 1360 120 1160 50 560 30 . 14400 1380 9900 100 5300 580 9100 090
16 2200 200 1360 100 1060 100 900 35 440 20 8 11000 1430 7600 1090 3990 575 6900 980
— L2 1220 LTS LU £ 251 = il el R Ll 10 8500 1380 5880 1110 3150 580 5420 1000 —
20 1680 150 1060 0 840 0 680 % 820 20 12 7200 1380 5040 1090 2620 575 4600 985
RPM = rev. / min. 16 5700 1320 3990 1010 2000 535 3590 910
RAED ST ik ‘ 1.0D ‘ ‘ 1.0D ‘ 20 4400 1270 3150 930 1580 490 2840 840
- - 25 3500 1170 2520 755 1260 390 2270 680
0.5DI 0.05D I RPM = rev. / min.
== == FEED = mm / min. D
(UPTO@3:0.2D) e e
1.0D
— 0.02D
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

ZES06 - GENERAL SPEED CUTTING ZM502, ZM522

ENDMILL
&
DRILL

ENDMILL
&
DRILL

NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS ‘ CAST IRON HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS ‘- CAST IRON HEAT RESISTANT STEELS HARDENED STEELS

HARDNESS ~ HRc 30 HRc 30 ~ HRc 50 HRc 50 ~ HRc 60 HRc 60 ~ HRc 65 HARDNESS ~ HRc 30 HRc 30~ HRc 45 HRc 45 ~ HRc 55

STRENGTH ~ 1000N/mm? 1000 ~ 1750N/mm? 1750 ~ 2080N/mm? 2080N/mm? STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm?

DIAMETER(inch) RPM FEED FEED FEED FEED DIAMETER(inch) RPM FEED FEED FEED

6 5560 2000 3880 1370 1580 210 1100 130 2 6300 60 5040 50 3150 25
8 4200 2000 2940 1370 1160 210 840 130 3 4410 70 3570 60 2200 30
10 3360 2000 2320 1370 1000 210 680 130 4 3570 85 2840 70 1790 35
12 2840 1680 2000 1160 840 180 560 110 5 3050 105 2420 85 1580 40
16 2100 1260 1480 880 640 130 420 70 6 2630 125 2100 105 1370 50
20 1680 1010 1160 690 500 110 320 60 8 2000 135 1580 105 1050 50
25 1500 900 1100 600 430 90 260 50 10 1680 135 1370 105 840 50
RPM = rev. / min. 12 1370 105 1160 95 700 40
FEED = mm / min. = T = = r 16 1160 95 890 75 560 35
10D 20 840 70 680 50 420 25
RPM =rev. / mir).
- 0.1D — ﬂ 0.05D - ﬂ 0.05D - ﬂ 0.2mm FEED =mm / min. ‘ D ‘ ‘ D ‘
— —— —| — — — — «—
0.3D I 0.05D 1
(UPTO@3:04mm) v T e

ZES506 - HiGH SPEED CUTTING ZM504, ZM524

ENDMILL ENDMILL
HEAT RESISTANT STEELS NON-ALLOYED STEELS ALLOY STEELS

MATERIAL HARDENED STEELS HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS

HARDNESS ~ HRc 50 HRc 50~ HRc 60 HRc 60 ~ HRc 65 HARDNESS ~ HRc 30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65

STRENGTH ~ 1750N/mm? 1750 ~ 2080N/mm? 2080N/mm? STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm? 2000N/mm? ~

DIAMETER(inch) FEED FEED FEED DIAMETER(inch) FEED FEED FEED FEED

6 16800 6090 8400 3050 4200 1470 2 6300 100 5040 80 3150 45
8 12600 6090 6300 3050 3160 1470 3 4410 115 3570 100 2200 55 1890 30
10 9980 5990 5040 3050 2520 1470 4 3570 140 2840 115 1790 60 1470 35
12 8400 5040 4200 2520 2100 1260 5 3050 180 2420 140 1580 70 1260 40
16 6300 3780 3160 1890 1580 950 6 2630 215 2100 180 1370 90 1160 50
20 5040 3050 2520 1470 1260 760 8 2000 230 1580 180 1050 90 840 50

DRILL 25 4500 2750 2200 1300 1120 670 10 1680 230 1370 180 840 90 670 50 DRILL
RPM = rev. / min. 12 1370 180 1160 160 700 70 560 40
FEED = mm / min. N T T 16 1160 160 890 125 560 60 440 35
20 840 115 680 90 420 45 340 25
RPM = rev. / min.
74’ M 74’ M 74471027”"" FEED = mm / min. Y Y%
2.5D ‘ 2D
* Please reduce cutting speed around 20~30% from the above table in case of Extra long series. v v
2120 gt
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

ZES06 - GENERAL SPEED CUTTING ZM502, ZM522

ENDMILL
&
DRILL

ENDMILL
&
DRILL

NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS ‘ CAST IRON HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS ‘- CAST IRON HEAT RESISTANT STEELS HARDENED STEELS

HARDNESS ~ HRc 30 HRc 30 ~ HRc 50 HRc 50 ~ HRc 60 HRc 60 ~ HRc 65 HARDNESS ~ HRc 30 HRc 30~ HRc 45 HRc 45 ~ HRc 55

STRENGTH ~ 1000N/mm? 1000 ~ 1750N/mm? 1750 ~ 2080N/mm? 2080N/mm? STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm?

DIAMETER(inch) RPM FEED FEED FEED FEED DIAMETER(inch) RPM FEED FEED FEED

6 5560 2000 3880 1370 1580 210 1100 130 2 6300 60 5040 50 3150 25
8 4200 2000 2940 1370 1160 210 840 130 3 4410 70 3570 60 2200 30
10 3360 2000 2320 1370 1000 210 680 130 4 3570 85 2840 70 1790 35
12 2840 1680 2000 1160 840 180 560 110 5 3050 105 2420 85 1580 40
16 2100 1260 1480 880 640 130 420 70 6 2630 125 2100 105 1370 50
20 1680 1010 1160 690 500 110 320 60 8 2000 135 1580 105 1050 50
25 1500 900 1100 600 430 90 260 50 10 1680 135 1370 105 840 50
RPM = rev. / min. 12 1370 105 1160 95 700 40
FEED = mm / min. = T = = r 16 1160 95 890 75 560 35
10D 20 840 70 680 50 420 25
RPM =rev. / mir).
- 0.1D — ﬂ 0.05D - ﬂ 0.05D - ﬂ 0.2mm FEED =mm / min. ‘ D ‘ ‘ D ‘
— —— —| — — — — «—
0.3D I 0.05D 1
(UPTO@3:04mm) v T e

ZES506 - HiGH SPEED CUTTING ZM504, ZM524

ENDMILL ENDMILL
HEAT RESISTANT STEELS NON-ALLOYED STEELS ALLOY STEELS

MATERIAL HARDENED STEELS HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS HARDENED STEELS HARDENED STEELS

HARDNESS ~ HRc 50 HRc 50~ HRc 60 HRc 60 ~ HRc 65 HARDNESS ~ HRc 30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65

STRENGTH ~ 1750N/mm? 1750 ~ 2080N/mm? 2080N/mm? STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm? 2000N/mm? ~

DIAMETER(inch) FEED FEED FEED DIAMETER(inch) FEED FEED FEED FEED

6 16800 6090 8400 3050 4200 1470 2 6300 100 5040 80 3150 45
8 12600 6090 6300 3050 3160 1470 3 4410 115 3570 100 2200 55 1890 30
10 9980 5990 5040 3050 2520 1470 4 3570 140 2840 115 1790 60 1470 35
12 8400 5040 4200 2520 2100 1260 5 3050 180 2420 140 1580 70 1260 40
16 6300 3780 3160 1890 1580 950 6 2630 215 2100 180 1370 90 1160 50
20 5040 3050 2520 1470 1260 760 8 2000 230 1580 180 1050 90 840 50

DRILL 25 4500 2750 2200 1300 1120 670 10 1680 230 1370 180 840 90 670 50 DRILL
RPM = rev. / min. 12 1370 180 1160 160 700 70 560 40
FEED = mm / min. N T T 16 1160 160 890 125 560 60 440 35
20 840 115 680 90 420 45 340 25
RPM = rev. / min.
74’ M 74’ M 74471027”"" FEED = mm / min. Y Y%
2.5D ‘ 2D
* Please reduce cutting speed around 20~30% from the above table in case of Extra long series. v v
2120 gt
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

ZR502, ZR512, ZR522, ZR322 - sioe cuTTiNG ZR504, ZR514, ZR524, ZR324

ENDMILL ENDMILL
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
& DANERE ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS RARDIENADENEELS DAAVER R ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS AARPIENEAD S AELE &
DRILL HARDNESS ~ HRc 30 HRc 30~ HRc 45 HRc45 ~ HRc55 HARDNESS ~ HRc 30 HRc 30~ HRc 45 HRc 45 ~ HRc55 DRILL
STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm? STRENGTH ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm?
DIAMEFER(lnch) FEED FEED FEED DIAMEI'ER(lnch) RPM FEED FEED FEED
3 6950 195 4500 150 3300 100 3 6950 195 4500 150 3300 100
4 5600 240 3600 170 2700 105 4 5600 240 3600 170 2700 105
5 4800 250 3050 210 2350 125 5 4800 250 3050 210 2350 125
6 4150 250 2650 210 2050 125 6 4150 250 2650 210 2050 125
8 3150 265 2000 210 1600 125 8 3150 265 2000 210 1600 125
10 2150 265 1700 210 1250 125 10 2150 265 1700 210 1250 125
12 1800 210 1500 185 1050 105 12 1800 210 1500 185 1050 105
16 1800 185 1100 140 840 90 16 1880 185 1100 140 840 90
20 1300 130 860 105 625 65 20 1300 130 860 105 625 65
RPM = rev. / min. RPM = rev. / min.
FEED = mm / min. T e FEED = mm / min. 2 DR
- 0.05D — ﬂ 0.02D I 0.05D - ﬂ 0.02D

ZR502, ZR512, ZR522, ZR322 - sLotTiNG ZR304H, ZR324H

ENDMILL ENDMILL
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS

MATERIAL ALLOY STEELS ‘ CAST IRON HEAT RESISTANT STEELS HARDENED STEELS MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS HARDENED STEELS

HARDNESS ~HRc 30 HRc 30~ HRc 45 HRc 45 ~ HRc 55 HARDNESS ~HRc30 HRc 30~ HRc 45 HRc 45 ~ HRc 55

000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm? ~ 1000N/mm? 1000 ~ 1500N/mm? 1500 ~ 2000N/mm?

DIAMETER(in DIAMETER(inch)

3 6950 160 4500 80 3300 55 6 7000 910 4200 560 3000 140
4 5600 195 3600 100 2700 60 8 5300 980 3200 530 2500 190
5 4800 240 3050 115 2350 75 10 4100 840 2500 410 2050 165
6 4150 290 2650 145 2050 90 12 3500 730 2100 340 1700 140
8 3150 210 2000 145 1600 90 RPM = rev. / min.

10 2150 250 1700 140 1250 90 FEED = mm / min.

12 1800 200 1500 135 1050 75

DRILL 1.0D DRILL
16 1800 215 1100 100 840 60
20 1300 160 860 70 625 45 E— 0.05D
RPM = rev. / min.

FEED = mm / min. ‘
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

ZF60, ZF61 PK503

ENDMILL MATERIAL Alloy Steels - High Carbon Steels Prehardened Steels - Tool Steels ENDMILL
& L NON-ALLOYED STEELS ALLOY STEELS STAINLESS HARDENED HARDENED &
ALLOY STEELS - CASTIRON | HEAT RESISTANT STEELS STEELS STEELS STEELS HARDNESS HRc30 ~ 40
DRILL . DRILL

HARDNESS ~ HRc 30 HRc 30 ~ HRc 38 HRc 38 ~ HRc 45 HRc 45 ~ HRc 55 HRc 55 ~ HRc 65 (V)m/min 130 ~ 150 100 ~ 120
2 ~ 2 ~ 2 ~ 2 2.
STRENGTH 000N/mm 1000 ~ 1200N/mm 1200 ~ 1400N/mm 1400 ~ 2000N/mm 2000N/mm DIAMETER(mm)
DIAMETER(mm) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
6 15600 2320 12400 840 8400 570 3400 260 2400 190 6 7,400 0.030 0.045 0018 5800 0.025 0.030 0012
8 11600 2320 9200 840 6300 570 2400 240 1800 180 8 5,600 0.035 0.062 0.025 4,400 0.030 0.045 0.018
10 9200 2320 7600 840 5100 570 2000 290 1300 190 10 4.600 0.045 0.075 0.030 3500 0.040 0.048 0.019
12 8000 2400 6000 800 4200 570 1680 260 1200 190 12 3,700 0.050 0.087 0.035 3,000 0.045 0.052 0.020
14 6800 2400 5200 840 3600 570 1400 200 900 130 14 3,200 0.055 0.0%0 0.036 2,500 0.053 0.056 0022
16 6000 2400 4800 760 3300 510 1200 160 800 110 16 2,800 0.055 0.090 0.036 2,200 0.060 0.060 0.024
18 5200 2320 4400 720 2700 420 1100 150 700 100 20 2,200 0.080 0.095 0.038 1,800 0.066 0.066 0.026
20 4800 2160 3600 560 2400 360 1000 150 660 100 ap 1.00 1.0D 05D 1.00 1.0D 05D
25 4300 2150 3200 620 2160 410 900 160 600 100 ae 1.00 0.5D 1.0D 1.0D 03D 1.0D
RPM = rev. / min.
FEED = mm / min. i -
1.5D ‘ 1.0D
0.3D Hﬂ 0.05D MATERIAL Alloy Steels - High Carbon Steels Prehardened Steels - Tool Steels
HARDNESS HRc 40 ~ 45
6 3,200 0.020 0.030 0.012 2,100 0.017 0.020 0.008
8 2400 0.030 0.040 0.016 1,600 0.025 0.025 0.010
10 1,900 0.040 0.055 0.022 1,300 0.035 0.040 0.016
12 1,600 0.045 0.065 0.026 1,100 0.040 0.050 0.020
14 1,360 0.048 0.070 0.028 900 0.043 0.053 0.021
ENDMILL ENDMILL
16 1,200 0.050 0.075 0.030 800 0.045 0.055 0.022
20 1,000 0.052 0.083 0.033 600 0.050 0.057 0.023
ap 0.5D 1.0D 0.5D 0.5D 1.0D 0.5D
ae 1.0D 0.5D 1.0D 1.0D 0.3D 1.0D

DRILL DRILL
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

SM503 - sLoTTiNG SM504

ENDMILL ENDMILL
& MATERIAL CARBON STEELS ST STAINLESS COOOER TITANIUM TGS MATERIAL ALLOY STEELS - CAST IRON STA'NLES%?I\EEILI]I\S;IOO SERIES STAINLESS STEELS 400 SERIES &
ALLOY STEELS - TOOL STEELS STEELS ALLOYS ALLOYS
DRILL HARDNESS ~ HB230 DRILL
HARDNESS HRc20 ~ HRc30 | HRe30 ~ HRc45
DIAMETER(mm)

4 5600 240 3600 170 2700 105
3 10080 | 950 | 7750 | 740 | 5550 | 395 | 6700 520 | 5550 320 | 8300 360 | 5550 | 395 | 2200 100 5 4800 250 3050 210 2350 125
4 7550 | 1400 | 5850 | 1100 | 4200 595 | 5050 550 | 4200 320 | 6200 | 400 | 4200 595 1650 | 105 6 4150 250 2650 210 2050 125
6 5050 | 1650 | 3850 | 1250 | 2800 | 700 | 3350 | 660 | 2800 | 370 | 4100 | 440 | 2800 | 700 | 1150 | 130 8 3150 265 2000 210 1600 125
8 3750 | 1700 | 2950 | 1330 | 2100 | 710 | 2500 665 | 2100 | 375 | 3100 | 500 2100 710 850 120 10 2150 265 1700 210 1250 125
10 3050 | 1650 | 2300 | 1250 | 1650 | 655 | 2000 630 1650 355 | 2500 530 1650 | 665 650 120 12 1800 210 1500 185 1050 105
12 2500 | 1500 | 2000 | 1200 | 1350 | 605 1650 570 | 1350 | 320 | 2000 550 1350 | 605 555 110 16 1880 185 1100 140 840 920
RPM = rev. / min. 20 1300 130 860 105 625 65

FEED = mm / min. ‘ D ‘ ‘ D ‘ RPM = rev. / min.

- - FEED = mm / min. D ‘
0.5D } 0.2D I 7]
(UPTO@3:04mm) e - ~ 0.5D
o

SM503 - sipe cuTTING BC502

ENDMILL ENDMILL
MATERIAL CARBON STEELS — STAINLESS COOOER TITANIUM NEEL AL USAHLEONEDIET 5 35
ALLOY STEELS - TOOL STEELS STEELS ALLOYS ALLOYS ‘ DIAMEI'ER(inch) FEED RPM
HARDNESS HRC20 ~ HRc30 | HRc30 ~ HRc45 0.5 1 41000 1660 0.040 0.063
STRENGTH | 1000N/mm?2 |800 ~ 1000N/mm?/800 ~ 1000N/mm? _ 07 15 27000 1830 0,068 0087
-———— : ) 20000 780 0088 0112
1.25 25 16000 1840 0115 0.090
3 10080 | 950 | 7750 | 740 | 5550 | 395 | 6700 | 520 | 5550 | 320 | 8300 | 360 | 5550 | 395 | 2200 | 100 15 3 13000 2220 0.171 0.168
4 7550 | 1400 | 5850 | 1100 | 4200 | 595 | 5050 | 550 | 4200 | 320 | 6200 | 400 | 4200 | 595 | 1650 | 105 D 4 10000 2080 0.208 0.200
6 5050 | 1650 | 3850 | 1250 | 2800 | 700 | 3350 | 660 | 2800 | 370 | 4100 | 440 | 2800 | 700 | 1150 | 130 25 5 8300 1990 0.240 0.200
8 3750 | 1700 | 2950 | 1330 | 2100 | 710 | 2500 | 665 | 2100 | 375 | 3100 | 500 | 2100 | 710 | 850 | 120 3 6 6900 1940 0.281 0.250
10 3050 | 1650 | 2300 | 1250 | 1650 | 655 | 2000 | 630 | 1650 | 355 | 2500 | 530 | 1650 | 665 | 650 | 120 4 8 5720 1000 0.175 0.400
12 2500 | 1500 | 2000 | 1200 | 1350 | 605 | 1650 | 570 | 1350 | 320 | 2000 | 550 | 1350 | 605 | 555 | 110 5 10 4550 700 0.154 0.500
DRILL DRILL
P —— 6 12 3770 600 0.159 0.600
FEED = mm / min. iz .
RPM = rev. / min.
FEED = mm / min.
15D 1.5D
. 0.1D - ﬂ 0.05D
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B

TECHNICAL DATA

INCH

ZF62 - sLoTTiNG

N T e —
DRILL HARDNESS ~ HRc 30 HRc 30 ~ HRc 50

B T . R —

DIAMETER(mm)
6 16380 2680 13020 970 8820 670 3000 285
8 12180 2680 9660 970 6615 670 2250 270
10 9660 2680 7980 970 5355 660 1625 285
12 8400 2770 6300 925 4410 660 1500 285
16 6300 2770 5040 880 3465 590 1000 165
20 5040 2495 3780 650 2520 415 825 150

RPM = rev. / min.

FEED = mm / min.

TECHNICAL DATA

RC502

MATERIAL UNALLOYED COPPER
DIAMETER(inch)

3 44500 2350 50000 3700
4 33400 2100 50000 4700
6 22300 2100 33400 4900
8 16700 2100 25000 4700
10 13370 2100 20000 4800
12 11100 2100 16700 4700

RPM = rev. / min.

FEED = mm / min. D O'SDF

e W
Mé

B

ENDMILL
&
DRILL

Ae: 94 ~@10=0.25xD
212 ~ 916=0.15xD
218 ~ 920=0.10xD

ZF62 - sipE cuTTING

ENDMILL
NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS - CAST IRON HEAT RESISTANT STEELS STAINLESS STEELS INCONEL
HARDNESS ~ HRc 30 HRc 30 ~ HRc 45
DIAMETER(mm)
6 16380 2680 13020 970 8820 670 3000 285
8 12180 2680 9660 970 6615 670 2250 270
10 9660 2680 7980 970 5355 660 1625 285
12 8400 2770 6300 925 4410 660 1500 285
16 6300 2770 5040 880 3465 590 1000 165
20 5040 2495 3780 650 2520 415 825 150
DRILL RPM = rev. / min.
FEED = mm / min. 930 30 005D
1.5D 1.5D 1.0D
104 UNION MATERIALS

AE302
MATERIAL ALLOY STEELS - CAST IRON ALUMINUM
HARDNESS ~ HB230 ENDMILL
DIAMETER(mm) RPM FEED RPM FEED
1.0 16870 505 16870 845
15 13150 525 13150 790
20 11300 565 11300 790
25 10565 635 10565 845
30 10000 700 10000 900
40 10000 900 10000 1100
5.0 10000 1000 10000 1300
6.0 10000 1200 10000 1500
7.0 8850 1240 8850 1505
80 8000 1400 8000 1800
9.0 8000 1550 8000 1680
10.0 8000 1700 8000 2100 DRILL
120 8000 2100 8000 2600
140 6000 1800 6000 2200
16.0 6000 1900 6000 2400
18.0 4000 1400 4000 1800
20.0 4000 1600 4000 1900
RPM = rev. / min.
FEED = mm / min. D — A
f——
Z;j 7. 1.5D Ae: @3 ~@10=0.25xD
// @12 ~ 920=0.5xD
7/

CUTTING TOOLS
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TECHNICAL DATA INCH TECHNICAL DATA INCH

B B

AE303, AE323 - sipe cutTinG AF303, AF313 - sLotTinG

ENDMILL MATERIAL ALUMINUM - NONFERROUS METALS MATERIAL ALUMINUM - NONFERROUS METALS ENDMILL
& DIAMETER(mm) DIAMETER(mm) FEED RPM &
DRILL 3 7000 455 6 10500 800 13500 1050 DRILL
4 7000 546 8 8000 700 10500 900
5 7000 651 10 6500 750 8500 950
6 7000 756 12 5250 800 6800 1050
8 5600 861 16 4000 800 5200 1050
10 5600 1050 20 3200 800 4200 1050
12 5600 882 RPM = rev. / min.
14 4200 1106 FEED = mm / min. D T
16 4200 1211 1.5D
18 2800 910 % Z 1.5D
20 2800 956 % 2 ﬂ 0.5D
RPM = rev. / min.
FEED = mm / min. D
2.5D
0.15D
« Please reduce cutting speed around 20~30% from the above table in case of AE303 series.
AE303, AE323 - sLotTiNG G
ENDMILL ENDMILL
MATERIAL ALUMINUM - NONFERROUS METALS MATERIAL GRAPHITE
DIAMETER(mm) DIAMETER(mm)
3 7000 350 R0.5 16000 480
4 7000 441 RO.75 16000 640
5 7000 504 R1 16000 800
6 7000 606 R1.5 16000 1450
8 5600 700 R2 16000 2100
10 5600 854 R3 15000 2950
12 5600 1050 R4 13000 3000
14 4200 903 R5 11500 3050
16 4200 945 R6 10500 3150
18 2800 700 R8 8555 2960
DRILL DRILL
20 2800 805 RPM = rev. / min.
RPM = rev. / min. REEER .
FEED = mm/ min. D !
77,
7 7
1.5D — "y
7, 0.2D
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

D 7 EDP. No. Dia. F.L OAL |SH.Dia. | STOCK EDP. No. Dia. F.L OAL |SH.Dia. | STOCK EDP. No. Dia. F.L OAL |SH.Dia. | STOCK
PF503 TESOOX o o

B B

L PF503052 ° PF503102 102 PF503152 152 °
— PF503053 53 » ° PF503103 103 ° PF503154 154 ° ——
PF503054 54 ° PF503104 104 ° PF503155 155 °
& PF503055 55 ° PF503105 105 ° PF503156 156 ° &
DRILL PF503056 56 o ] ° PF503106 106 o o N ° PF503157 157 o4 e 10 ° DRILL
JREE——— PF503057 57 o PF503107 107 ° PF503158 158 °
“ PF503058 58 | ° PF503108 108 ° PF503160 160 °
PF503059 59 ° PF503109 109 ° PF503161 161 °
PF503060 6.0 ° PF503110 1.0 ° PF503163 163 °
PF503061 6.1 ° PF503111 1.1 ° PF503165 165 . 1o . °
PF503062 6.2 ° PF503112 12 o PF503170 170 °
PF503063 6.3 ° PF503113 13 ° PF503171 171 °
POWER MAX DRILL - STUB / HIGH SPEED MACHINING PF503064 6.4 34 ° PF503114 114 o PF503172 172 °
PF503065 6.5 ° PF503115 15 ° PF503175 175 °
- Suitable for high speed cutting due to newly developed raw- PF503066 66 7 7 ® PF503116 1.6 5 100 1 () PF503177 17.7 " 123 8 )
material and new coating. PF503067 6.7 ([ J PF503117 1.7 o PF503178 17.8 [ J
PF503068 68 ° PF503118 138 ° PF503180 180 °
PF503069 6.9 37 ° PF503119 19 ° PF503181 181 °
PF503070 7.0 ° PF503120 120 o PF503182 182 °
200 e PF503071 71 ° PF503121 121 ° PFSO31I8S | 185 | | °
PF503020 20 ° PF503072 72 ° PF503122 122 ° PF503190 190 °
PF503021 21 ° PF503073 73 ° PF503123 123 ° PF503191 19.1 °
PF503022 22 ° PF503074 74 ° PF503124 124 ° PF503195 195 °
PF503023 23 ° PF503075 75 ° PF503125 125 ° PF503197 197 70 131 20 °
PF503024 24 ° PF503076 76 ° PF503126 126 ° PF503200 200 °
14 50 40 79 8 57 102 13
PF503025 25 3 ° PF503077 77 o PF503127 127 °
PF503026 26 ° PF503078 78 ° PF503128 128 °
PF503027 27 ° PF503079 79 ° PF503129 129 °
PF503028 28 ° PF503080 80 ° PF503130 130 °
ENDMILL PF503029 29 o PF503081 8.1 o PF503131 13.1 [ ] ENDMILL
PF503030 30 18 60 ° PF503082 82 ° PF503132 132 °
PF503031 31 ° PF503083 83 ° PF503133 133 °
PF503032 32 20 ° PF503084 84 ° PF503134 134 °
PF503033 33 ° PF503085 85 ° PF503135 135 °
PF503034 34 ° PF503086 86 ° PF503136 136 °
43 84 9 60 107 14
PF503035 35 2 ° PF503087 87 ° PF503137 137 °
PF503036 36 60 4 ° PF503088 88 ° PF503138 138 °
PF503037 37 ° PF503089 89 ° PF503139 139 °
PF503038 38 ° PF503090 90 ° PF503140 140 °
PF50039 39 2 ° PF503091 91 ° PF503141 141 °
PF503040 40 ° PF503092 92 ° PF503142 142 °
DRILL PF503041 41 ° PF503093 93 ° PF503143 143 ° PRILL
PF503042 42 o PF503094 94 ° PF503144 144 °
PF503043 43 ° PF503095 95 ° PF503145 145 °
PF503044 44 ° PF503096 96 ° PF503146 146 °
47 89 10 62 111 15
PF503045 45 ° PF503007 97 ° PF503147 147 ° pm=1/1000mm
PF503046 46 ” o . ° PF503098 98 ° PF503148 148 ° over
PF503047 4.7 () PF503099 99 () PF503149 149 () X 181030
PF503048 48 ° PF503100 100 ° PF503150 150 ° Cutting Edge 0 0 0 0 0
PF503049 49 () PF503101 10.1 () PF503151 15.1 () (h8) -14 -18 -22 -27 -33
PF503050 50 ° Shank 0 0 0 0 0
PF503051 51 ° (h6) -6 -8 -9 1 13
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

B B

PF505 G@ & g _':I o F'L -0‘ - -S Dia. - OCK EDP. No. m- OAL | SHDia. | STOCK EDP. No. m el RLC
y - @ @ ® DP.N AL | SH
°

PF505061 6.1 ) PF505111 1.1 PF505161 16.1 )
e : PF505062 62 ° PF505112 1.2 ° PF505163 163 °
ENDMILL PF505063 63 ° PF505113 13 ° PF505165 165 % 199 1 ° ENDMILL
& PF505064 6.4 () PF505114 114 ) PF505170 170 () &
DRILL PF505065 6.5 . &7 ; [ ] PF505115 115 - 191 1 [ ] PF505171 17.1 o DRILL
[——————_ PF505066 6.6 ) PF505116 116 ) PF505172 172 ()
“ PF505067 67 ° PF505117 | 117 ° PFEOSTS | s | @
PF505068 6.8 () PF505118 1138 ) PF505177 177 ()
PF505069 69 ) PF505119 19 ) PF505178 178 ()
PF505070 70 ) PF505120 120 ) PF505180 180 o
PF505071 7.1 ) PF505121 121 ° PF505181 18.1 )
PF505072 72 ) PF505122 12.2 ) PF505182 18.2 105 - - ()
PF505073 73 ) PF505123 123 ) PF505185 185 )
POWER MAX DRILL - MEDIUM / HIGH SPEED MACHINING PF505074 = ° PF505124 = ° PF505190 - °
. . . PF505075 75 ) PF505125 125 ) PF505191 191 ()
- Suitable for high speed cutting due to newly developed raw- 52 92 8 75 125 13
material and new coating. PF505076 76 ) PF505126 126 ) PF505195 195 o 168 2 ()
PF505077 7.7 ) PF505127 127 ) PF505197 197 ()
PF505078 78 [ PF505128 128 ) PF505200 200 ()
PF505079 79 ) PF505129 129 )
m F.L OAL | SH.Dia. | STOCK PF505080 8.0 ® PF505130 130 ()
PF505030 30 25 3 ) PF505081 8.1 ) PF505131 131 ()
PF505031 3.1 6 () PF505082 82 ) PF505132 132 ®
PF505032 32 27 ) PF505083 83 ) PF505133 133 ()
PF505033 33 () PF505084 8.4 ) PF505134 134 ()
PF505034 34 ) PF505085 85 ) PF505135 135 )
PF505035 35 () PF505086 86 % % ° ) PF505136 136 8 134 h ()
PF505036 36 % % N ) PF505087 8.7 ) PF505137 137 )
PF505037 37 () PF505088 838 ) PF505138 138 o
PF505038 38 ) PF505089 89 ) PF505139 139 ()
ENDMILL PF505039 39 33 71 ) PF505090 9.0 ) PF505140 140 ® ENDMILL
PF505040 40 ) PF505091 a1 ) PF505141 141 )
PF505041 41 . () PF505092 92 ) PF505142 142 ()
PF505042 42 ) PF505093 93 ) PF505143 143 )
PF505043 43 ) PF505094 94 ) PF505144 144 )
PF505044 44 ) PF505095 95 ) PF505145 145 )
PF505045 45 36 () PF505096 96 %2 108 10 ) PF505146 146 8 3 1 ®
PF505046 46 n ° ) PF505097 97 ) PF505147 147 ()
PF505047 47 ) PF505098 98 [ PF505148 148 ()
PF505048 48 ) PF505099 99 ® PF505149 149 )
PF505049 49 39 ) PF505100 100 ® PF505150 150 ()
PF505050 50 ) PF505101 10.1 ) PF505151 15.1 ()
DRILL PF505051 5.1 ) PF505102 10.2 ) PF505152 15.2 ® DRILL
PF505052 5.2 39 ) PF505103 103 ) PF505154 154 ()
PF505053 53 ) PF505104 104 ) PF505155 155 % - - ®
PF505054 54 ) PF505105 105 . s , ) PF505156 156 )
PF505055 55 o . () PF505106 106 ) PF505157 157 () um=1/1000mm
PF505056 56 ) PF505107 107 ) PF505158 158 ) over
PF505057 5.7 43 () PF505108 108 ) PF505160 16.0 () 181030
PF505058 58 ° PF505109 | 109 ° CutingEdge | 0 o 0 0 0
PF505059 59 () PF505110 11.0 ® (h8) -14 -18 22 27 -33
PF505060 6.0 () Shank 5 0 0 . 0
(h6) -6 -8 -9 -1 -13
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

B B

SF503 @ & 2 EDP. No. Dia. F.L OAL SH.Dia. STOCK EDP. No. Dia. F.L OAL SH.Dia. EDP. No. Dia. FL OAL SH.Dia. | STOCK
y > @ @ ®
140 6.1

CK
SF503111 11.1 ([ SF503161 16.1

SF503061 ) °
i SF503062 62 ° SF503112 12 ° SF503163 163 °
ENDMILL SF503063 63 ° SF503113 13 ° SF503165 165 % 1 1 ° ENDMILL
& SF503064 6.4 3 ) SF503114 114 ° SF503170 17.0 ) &
DRILL SF503065 6.5 s , ) SF503115 15 o - 0 ° SF503171 17.1 ° DRILL
= — 2 SF503066 6.6 ° SF503116 116 o SF503172 17.2 )
e e ——— SF503067 67 ° SF503117 17 ° SF503175 175 °
SF503068 6.8 . ) SF503118 1138 ° SF503177 177 % 123 18 )
SF503069 6.9 ° SF503119 119 ° SF503178 178 °
SF503070 70 ° SF503120 120 ° SF503180 180 )
SF503071 7.1 ) SF503121 121 ° SF503181 18.1 °
SF503072 72 ) SF503122 122 ° SF503182 182 - . - )
SF503073 73 ) SF503123 123 o SF503185 185 °
POWERMAXDRILL - STUB/ INTERNAL COOLANT SF503074 74 ) SF503124 124 o SF503190 19.0 )
) . . SF503075 75 ° SF503125 125 ° SF503191 19.1 )
- Suitable for high speed cutting due to newly developed raw- 40 79 8 57 102 13
material and new coating. SF503076 76 () SF503126 126 ° SF503195 195 0 . . )
SF503077 77 ) SF503127 127 ° SF503197 19.7 )
SF503078 78 ) SF503128 128 ° SF503200 200 )
SF503079 79 ) SF503129 129 °
EDP. No. Dia. FL OAL | SH.Dia. SF503080 80 ) SF503130 130 )
SF503030 30 18 3 ) SF503081 8.1 ) SF503131 131 )
SF503031 3.1 ) SF503082 8.2 ) SF503132 132 )
SF503032 32 20 ) SF503083 83 ) SF503133 133 )
SF503033 33 ) SF503084 8.4 ) SF503134 134 )
SF503034 34 ° SF503085 85 ) SF503135 135 )
SF503035 35 60 ° SF503086 86 ” 8 ° ° SF503136 136 o0 107 1 )
SF503036 36 2 N ) SF503087 8.7 ) SF503137 137 °
SF503037 37 ) SF503088 88 ) SF503138 138 °
SF503038 38 ) SF503089 89 ° SF503139 139 °
ENDMILL SF503039 39 24 ) SF503090 90 ) SF503140 140 ° ENDMILL
SF503040 40 ) SF503091 a1 ) SF503141 141 )
SF503041 41 24 ° SF503092 9.2 ) SF503142 142 °
SF503042 42 ° SF503093 93 ) SF503143 143 °
SF503043 43 ) SF503094 94 ) SF503144 144 °
SF503044 44 ® SF503095 95 ) SF503145 145 °
SF503045 45 ) SF503096 96 4 % 10 () SF503146 146 62 m 1 )
SF503046 46 26 °2 ° ) SF503097 9.7 ) SF503147 147 )
SF503047 47 ) SF503098 98 () SF503148 148 )
SF503048 48 ° SF503099 99 ) SF503149 149 )
SF503049 49 ° SF503100 100 ) SF503150 150 )
SF503050 50 ° SF503101 101 ° SF503151 15.1 )
DRILL SF503051 5.1 ® SF503102 102 () SF503152 15.2 ) DRILL
SF503052 5.2 ) SF503103 103 ) SF503154 154 )
SF503053 53 28 ) SF503104 104 ) SF503155 155 o s 6 )
SF503054 54 ° SF503105 105 o o . ) SF503156 156 °
SF503055 55 . . ° SF503106 106 ) SF503157 157 ) um=1/1000mm
SF503056 56 ) SF503107 107 ) SF503158 158 ) ) Dia. over
SF503057 57 ) SF503108 108 ) SF503160 16.0 ) P 181030
SF503058 58 30 ) SF503109 109 ) Cutting Edge B 0 0 0 0 0
SF503059 59 [ ) SF503110 11.0 o (h8) -14 -18 -22 27 -33
SF503060 6.0 ) Shank . . . . 0
(h6) -6 -8 -9 -1 -13
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

B B

SF503 @ @ 7 EDP. \[o} Dia. F.L OAL SH.Dia. STOCK EDP. No. Dia. F.L OAL | SH.Dia. | STOCK EDP. No. Dia. FL OAL | SH.Dia. | STOCK
y > @ @ ®
6.1

SF503061 ° SF503111 1 SF503161 161 °
i SF503062 62 ° SF503112 12 ° SF503163 163 °
ENDMILL SF503063 63 ° SF503113 13 ° SF503165 165 % 1 1 ° ENDMILL
& SF503064 64 3 ° SF503114 1.4 ° SF503170 170 ° &
DRILL SF503065 65 s , ° SF503115 15 o T 0 ° SF503171 171 ° DRILL
= —_— -2 SF503066 66 ° SF503116 116 ° SF503172 172 °
e e ——— SF503067 67 ° SF503117 17 ° SF503175 175 °
SF503068 68 - ° SF503118 ns ° SF503177 177 % 123 18 °
SF503069 69 ° SF503119 19 ° SF503178 1738 °
SF503070 7.0 ° SF503120 120 ° SF503180 180 °
SF503071 71 ° SF503121 121 ° SF503181 181 °
SF503072 72 ° SF503122 122 ° SF503182 182 0 . " °
SF503073 73 ° SF503123 123 ° SF503185 185 °
POWERMAXDRILL - STUB/ INTERNAL COOLANT SF503074 74 ° SF503124 124 ° SF503190 190 °
) . . SF503075 75 ° SF503125 125 ° SF503191 191 °
- Suitable for high speed cutting due to newly developed raw- 40 79 8 57 102 13
material and new coating, SF503076 76 ° SF503126 126 ° SF503195 195 o . 0 °
SF503077 77 ° SF503127 127 ° SF503197 197 °
SF503078 78 ° SF503128 128 ° SF503200 200 °
SF503079 79 ° SF503129 129 °
EDP. No. Dia. FL OAL | SH.Dia. SF503080 80 ) SF503130 130 )
SF503030 30 18 3 ° SF503081 8.1 ° SF503131 131 °
SF503031 31 ° SF503082 8.2 ° SF503132 132 °
SF503032 32 20 ° SF503083 83 ° SF503133 133 °
SF503033 33 ° SF503084 8.4 ° SF503134 134 °
SF503034 34 ° SF503085 85 ° SF503135 135 °
SF503035 35 60 ° SF503086 86 ” 8 ° ° SF503136 136 o0 107 1 °
SF503036 36 2 N ° SF503087 87 ° SF503137 137 °
SF503037 37 ° SF503088 88 ° SF503138 138 °
SF503038 38 ° SF503089 89 ° SF503139 139 °
ENDMILL SF503039 39 24 ° SF503090 90 ° SF503140 140 ° ENDMILL
SF503040 40 ° SF503091 9.1 ° SF503141 141 °
SF503041 41 24 ° SF503092 9.2 ° SF503142 142 o
SF503042 42 ° SF503093 93 ° SF503143 143 o
SF503043 43 ° SF503094 94 ° SF503144 144 °
SF503044 44 ° SF503095 95 ° SF503145 145 °
SF503045 45 ° SF503096 96 4 % 10 ° SF503146 146 62 m 1 °
SF503046 46 26 °2 ° ° SF503097 97 ° SF503147 147 °
SF503047 47 ° SF503098 98 ° SF503148 148 o
SF503048 48 ° SF503099 99 ° SF503149 149 °
SF503049 49 ° SF503100 100 ° SF503150 150 °
SF503050 50 ° SF503101 101 ° SF503151 151 °
DRILL SF503051 5.1 ® SF503102 102 () SF503152 15.2 ) DRILL
SF503052 52 ° SF503103 103 ° SF503154 15.4 °
SF503053 53 28 ° SF503104 104 ° SF503155 155 o s " °
SF503054 54 ° SF503105 105 . o . ° SF503156 156 °
SF503055 55 o ; ° SF503106 106 ° SF503157 157 ° um=1/1000mm
SF503056 56 ° SF503107 107 ° SF503158 158 ° over
SF503057 57 ° SF503108 108 ° SF503160 160 o 181030
SF503058 58 30 ° SF503109 109 ° Cutting Edge B 0 0 0 0 0
SF503059 59 [ ) SF503110 11.0 o (h8) -14 -18 -22 27 -33
SF503060 60 ° Shank 0 0 0 0 0
(h6) -6 -8 -9 -1 -13
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

B B

SF 505 Q@ c 7 EDP. No. Dia. F.L -0 SH.Dia. STOCK EDP. No. Dia. OAL | SH.Dia. | STOCK EDP. No. Dia. F.L OAL |SH.Dia. | STOCK
y - @ @ ®
o1 (]

SF505061 ° SF505111 1.1 SF505161 16.1 °
o : SF505062 62 ° SF505112 12 ° SF505163 163 °
ENDMILL SF505063 63 ° SF505113 13 ° SF505165 165 % 199 1 ° ENDMILL
& SF505064 6.4 ° SF505114 1.4 ° SF505170 170 ° &
DRILL SF505065 65 i o . ° SF505115 15 . - 0 ° SF505171 171 ° DRILL
—_— = SF505066 66 ° SF505116 116 ° SF505172 172 °
e W SF505067 6.7 ° SF505117 17 ° SF505175 175 °
SF505068 68 ° SF505118 18 ° SF505177 e |0 197 8 °
SF505069 6.9 ° SF505119 19 ° SF505178 178 °
SF505070 7.0 ° SF505120 120 ° SF505180 180 °
SF505071 7.1 ° SF505121 121 ° SF505181 181 °
SF505072 7.2 ° SF505122 122 ° SF505182 182 | o " °
SF505073 73 ° SF505123 123 ° SF505185 185 °
POWER MAXDRILL - MEDIUM / INTERNAL COOLANT SF505074 74 ° SF505124 124 ° SF505190 190 °
) . . SF505075 75 o SF505125 125 ° SF505191 191 °
- Suitable for high speed cutting due to newly developed raw- 52 103 8 75 137 13
material and new coating. SF505076 76 ° SF505126 126 ° SF505195 195 o s 0 °
SF505077 77 ° SF505127 127 ° SF505197 197 °
SF505078 78 ° SF505128 128 ° SF505200 20.0 °
SF505079 79 ° SF505129 129 °
EDP. No. Dia. FL OAL | SH.Dia. SF505080 80 ° SF505130 130 )
SF505031 31 ° SF505081 8.1 ° SF505131 131 °
SF505032 32 27 ° SF505082 8.2 ° SF505132 132 °
SF505033 33 ° SF505083 83 ° SF505133 133 °
SF505034 34 ° SF505084 84 ° SF505134 134 °
SF505035 35 ° SF505085 85 ° SF505135 135 °
SF505036 36 % “ N ° SF505086 86 % 108 ° ° SF505136 136 80 142 1 °
SF505037 37 ° SF505087 87 ° SF505137 137 °
SF505038 38 ° SF505088 88 o SF505138 138 °
SF505039 39 33 ° SF505089 89 ° SF505139 139 °
ENDMILL SF505040 40 ° SF505090 90 ° SF505140 140 ° ENDMILL
SF505041 41 . ° SF505091 9.1 ° SF505141 141 o
SF505042 42 ° SF505092 9.2 ° SF505142 142 °
SF505043 43 ° SF505093 93 ° SF505143 143 °
SF505044 44 o SF505094 94 ° SF505144 144 °
SF505045 45 36 ° SF505095 95 ° SF505145 145 °
SF505046 46 8 ° ° SF505096 96 62 108 10 ° SF505146 146 8 148 1 °
SF505047 47 ° SF505097 97 ° SF505147 147 °
SF505048 48 ° SF505098 98 ° SF505148 148 °
SF505049 49 39 ° SF505099 99 ° SF505149 149 °
SF505050 50 ° SF505100 100 ° SF505150 150 °
SF505051 5.1 ° SF505101 101 ° SF505151 151 °
DRILL SF505052 52 39 ) SF505102 102 ) SF505152 152 ° DRILL
SF505053 53 ° SF505103 103 ° SF505154 154 °
SF505054 54 ° SF505104 104 ° SF505155 155 % 1 " °
SF505055 55 o ; ° SF505105 105 . 125 . ° SF505156 156 °
SF505056 56 ° SF505106 106 ° SF505157 157 ° um=1/1000mm
SF505057 57 43 ° SF505107 107 ° SF505158 158 ° over
SF505058 58 ° SF505108 108 ° SF505160 160 ° 181030
SF505059 59 ° SF505109 109 ° Cutting Edge T o 0 0 o o
SF505060 60 ° SF505110 110 ° (h8) -14 -18 22 27 -33
Shank 0 0 0 0 0
(h6) -6 -8 -9 -1 -13
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

B B

DIN DIN
6535HA  6535HB

s03n 2L 00— o EECTEIITTIIEE sou Sl e o arro son e | 1 o
0 6.1

P503A061 P503F061 P503A111 P503F111 | 11.1 P503A161 P503F161 | 16.1
P 503F P503A062 P503F062 | 6.2 P503A112 P503F112 | 112 P503A163 P503F163 | 163
ENDMILL 18 |13 13 )8l ENDMILL
P503A063 P503F063 | 6.3 P503A113 P503F113 | 113 P503A165 P503F165 | 165
& P503A064 P503F064 | 64 P503A114 P503F114 | 114 P503A170 P503F170 | 17.0 &
DRILL P503A065 P503F065 | 6.5 A I B PS03AT15 PSO3F115 | 115 | | P503A171 P503F171 | 17.1 DRILL
P503A066 P503F066 | 66 P503A116 P503F116 | 116 P503A172 P503F172 | 172
l, P503A067 P503F067 | 6.7 P503A117 P503F117 | 117 P503A175 P503F175 | 17.5
a o) 18 | 123 | 73 | 51
B @ 23 P503A068 P503F068 | 68 P503A118 P503F118 | 118 P503A177 P503F177 | 17.7
P503A069 P503F069 | 69 P503A119 P503F119 | 119 P503A178 P503F178 | 17.8
L
— P503A070 P503F070 | 7.0 P503A120 P503F120 | 120 P503A180 P503F180 | 180
‘ U P503A071 P503F071 | 7.1 P503A121 P503F121 | 121 P503A181 P503F181 | 18.1
Le=effecitive flute length P503A072 P503F072 | 72 P503A122 P503F122 | 122 PSO3AIS2 PSOSFIB2 | 182 | ||
P503A073 P503F073 | 7.3 P503A123 P503F123 | 123 P503A185 P503F185 | 185
POWER MAX DRILL - STUB/DIN 6537K P503A074 P503F074 | 7.4 P503A124 P503F124 | 124 P503A190 P503F190 | 19.0
P503A075 P503F075 | 7.5 P503A125 P503F125 | 125 P503A191 P503F191 | 19.1
BShank Form 8 79 | 41 | 29 14 |107 | 60 | 43
) P503A076 P503F076 | 7.6 P503A126 P503F126 | 126 P503A195 P503F195 | 195
+ P503A : DIN 6535 HA - straight A type 20 131 | 79 | 55
: P503A077 P503F077 | 7.7 P503A127 P503F127 | 127 P503A197 P503F197 | 19.7
» P503F : DIN 6535 HE - 2° Whistle Flat F type
P503A078 P503F078 | 7.8 P503A128 P503F128 | 128 P503A200 P503F200 | 200
P503A079 P503F079 | 7.9 P503A129 P503F129 | 129
EDP. No. dl(m7) d2(h6) STOCK P503A080 P503F080 | 80 P503A130 P503F130 | 130
P503A030 P503F030 | 30 P503A081 P503F081 | 8.1 P503A131 P503F131 | 131
P503A031 P503F031 | 311 P503A082 P503F082 | 82 P503A132 P503F132 | 132
P503A032 P503F032 | 32 P503A083 P503F083 | 83 P503A133 P503F133 | 133
P503A033 P503F033 | 33 6 e lao !l P503A084 P503F084 | 84 P503A134 P503F134 | 134
P503A034 P503F034 | 3.4 P503A085 P503F085 | 85 P503A135 P503F135 | 135
10 89 a7 35 14 107 | 60 43
P503A035 P503F035 | 35 P503A086 P503F086 | 86 P503A136 P503F136 | 136
P503A036 P503F036 | 3.6 P503A087 P503F087 | 87 P503A137 P503F137 | 137
P503A037 P503F037 | 37 P503A088 P503F088 | 838 P503A138 P503F138 | 138
P503A038 P503F038 | 38 P503A089 P503F089 | 89 P503A139 P503F139 | 139
ENDMILL P503A039 P503F039 | 39 P503A090 P503F090 | 9.0 P503A140 P503F140 | 140 ENDMILL
P503A040 P503F040 | 40 P503A091 P503F091 | 9.1 P503A141 P503F141 | 14.1
P503A041 P503F041 | 4.1 P503A092 P503F092 | 92 P503A142 P503F142 | 142
P503A042 P503F042 | 42 e e | 2a | 17 P503A093 P503F093 | 9.3 P503A143 P503F143 | 143
P503A043 P503F043 | 43 P503A094 P503F094 | 9.4 P503A144 P503F144 | 14.4
P503A044 P503F044 | 4.4 P503A095 P503F095 | 9.5 P503A145 P503F145 | 145
10 89 47 35 16 115 | 65 45
P503A045 P503F045 | 45 P503A096 P503F096 | 96 P503A146 P503F146 | 146
P503A046 P503F046 | 46 P503A097 P503F097 | 97 P503A147 P503F147 | 147
P503A047 P503F047 | 47 P503A098 P503F098 | 9.8 P503A148 P503F148 | 148
P503A048 P503F048 | 48 P503A099 P503F099 | 99 P503A149 P503F149 | 149
P503A049 P503F049 | 49 P503A100 P503F100 | 100 P503A150 P503F150 | 150
P503A050 P503F050 | 5.0 P503A101 P503F101 | 10.1 P503A151 P503F151 | 15.1
DRILL P503A051 P503F051 5.1 P503A102 P503F102 | 102 P503A152 P503F152 | 152 DRILL
P503A052 P503F052 | 52 P503A103 P503F103 | 103 P503A153 P503F153 | 153
P503A053 P503F053 | 53 P503A104 P503F104 | 104 P503A154 P503F154 | 154
P503A054 P503F054 | 54 6 | 66 | 28 | 20 P503A105 P503F105 | 105 P503A155 P503F155 | 155
12 102 55 40 16 115 | 65 45
P503A055 P503F055 | 55 P503A106 P503F106 | 10.6 P503A156 P503F156 | 156 um=1/1000mm
P503A056 P503F056 | 5.6 P503A107 P503F107 | 107 P503A157 P503F157 | 157 ~ Dial from 1 over
P503A057 P503F057 | 57 P503A108 P503F108 | 1038 P503A158 P503F158 | 158 Tolerance ™~ 181030
P503A058 P503F058 | 58 P503A109 P503F109 | 109 P503A159 P503F159 | 159 Cutting Edge | +12 16 21 25 29
P503A059 P503F059 | 59 P503A110 P503F110 | 11.0 P503A160 P503F160 | 160 () +2 + +6 +7 +8
P503A060 P503F060 | 60 Shank 0 0 0 0 0
(h6) -6 -8 9 -1 -13
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

B B

EDP.No. | EDP.No. |di(m7) |d2(h6) | L1 | L2 | Ls [STOCK] EDP.No. | EDP.No. |di(m7) |d2(h6) | L1 | L2 | Ls [STOCK] EDP.No. | EDP.No. |di(m7) |d2(h6) | L1 | L2 | Ls [STOCK]
- o = Ex
PIS0BAZCO0OQ@N = =€

o e @3 PI503A061 PI503F061 | 6.1 PI503A111 PI503F111 | 11.1 PI503A161 PI503F161 | 161
PI503F PI503A062 PIS03F062 | 62 PI503AT12 PIS03F112 | 112 PISO3AT63 PISO3F163 | 163 | |
ENDMILL PI503A063 PI503F063 | 63 PI503A113 PI503F113 | 11.3 PI503A165 PI503F165 | 165 ENDMILL
& — G P PI503A064 PI503F064 | 6.4 PI503A114 PI503F114 | 114 PI503A170 PI503F170 | 17.0 &
DRILL w PI503A065 PI503F065 | 65 PI503A115 PI503F115 | 115 PI503A171 PIS03F171 | 17.1 DRILL
PI503A066 PI503F066 | 6.6 L L el PIS03AT16 PISO3F116 | 116 | - | 02| % | % PI503A172 PI503F172 | 17.2
. PI503A067 PI503F067 | 6.7 PI503A117 PIS03F117 | 11.7 PI503A175 PIS03F175 | 175
N o)z 18 123 | 73 | 51
[N ) e )3 PI503A068 PI503F068 | 68 PI503A118 PI503F118 | 118 PI503A177 PIS03F177 | 17.7
— ‘ L ) PI503A069 PI503F069 | 69 PI503A119 PI503F119 | 11.9 PI503A178 PI503F178 | 178
= PI503A070 PI503F070 | 7.0 PI503A120 PI503F120 | 120 PI503A180 PI503F180 | 180
‘ L PI503A071 PI503F071 | 7.1 PI503A121 PI503F121 | 12.1 PI503A181 PI503F181 | 18.1
Le=effecitive flute length PI503A072 PIS03FO072 | 7.2 PI503A122 PIS03F122 | 122 PI503A182 PI503F182 | 182
POWER MAX DRILL PI503A073 PI503F073 | 7.3 PI503A123 PI503F123 | 123 PIS03A185 PISO3F185 | 185 | . | o | P %®
- STUB INTERNAL COOLANT/ DIN 6537K PI503A074 PIS03F074 | 7.4 PI503A124 PI503F124 | 124 PI503A190 PI503F190 | 190
PI503A075 PI503F075 | 7.5 PI503A125 PIS03F125 | 125 PI503A191 PI503F191 | 19.1
BShank Form 8 79 | 41 | 29 14 | 107 | 60 | 43
+ PI503A : DIN 6535 HA - siraight Atype PI503A076 PI503F076 | 7.6 PI503A126 PI503F126 | 126 PIS03A195 PISO3F195 | 195 | | ||
- PAS0GF  DIN 6536 HE - 2° Whistle Flat F type PI503A077 PIS03FO077 | 7.7 PI503A127 PIS03F127 | 12.7 PI503A197 PI503F197 | 19.7
PI503A078 PI503F078 | 7.8 PI503A128 PI503F128 | 128 PI503A200 PI503F200 | 20.0
PI503A079 PI503F079 | 7.9 PI503A129 PI503F129 | 129
EDP.No. |di(m7) |d2(h6) | L1 | L2 | Ls [STOCK PI503A080 PI503F080 | 80 PI503A130 PI503F130 | 130
PI503A030 PI503F030 | 30 PI503A081 PI503F081 | 8.1 PI503A131 PI503F131 | 13.1
PI503A031 PI503F031 | 3.1 PI503A082 PI503F082 | 8.2 PI503A132 PI503F132 | 132
PI503A032 PI503F032 | 32 PI503A083 PI503F083 | 83 PI503A133 PI503F133 | 133
PI503A033 PI503F033 | 33 e e lanl PI503A084 PI503F084 | 8.4 PI503A134 PI503F134 | 134
PI503A034 PI503F034 | 34 PI503A085 PI503F085 | 85 PI503A135 PI503F135 | 135
PI503A035 PI503F035 | 35 PI503A086 PI503F086 | 8.6 10847 % PI503A136 PIS03F136 | 136 | |+ |0 || ®
PI503A036 PI503F036 36 PI503A087 PI503F087 | 87 PIS03A137 PIS03F137 | 137
PI503A037 PI503F037 | 37 PI503A088 PI503F088 | 838 PI503A138 PI503F138 | 138
PI503A038 PI503F038 | 38 PI503A089 PI503F089 | 89 PI503A139 PI503F139 | 139
cnoviLL  PI503A039 PI503F039 | 39 PI503A090 PI503F090 | 9.0 PI503A140 PI503F140 | 140 ENDMILL
PI503A040 PI503F040 | 40 PI503A091 PI503F091 | 9.1 PI503A141 PI503F141 | 141
PI503A041 PI503F041 | 4.1 PI503A092 PI503F092 | 9.2 PI503A142 PI503F142 | 14.2
PI503A042 PI503F042 | 4.2 o e | 20| 17 PI503A093 PI503F093 | 9.3 PI503A143 PI503F143 | 143
PI503A043 PI503F043 | 43 PI503A094 PI503F094 | 94 PI503A144 PI503F144 | 14.4
PI503A044 PI503F044 | 44 PI503A095 PI503F095 | 9.5 w0 las | ar|as PISO3A145 PISO3F145 | 145 | || |
PI503A045 PI503F045 | 45 PI503A096 PI503F096 | 9.6 PI503A146 PI503F146 | 146
PI503A046 PI503F046 @ 46 PI503A097 PI503F097 | 9.7 PI503A147 PIS03F147 | 147
PI503A047 PIS03F047 | 4.7 PI503A098 PI503F098 | 9.8 PI503A148 PI503F148 | 1438
PI503A048 PI503F048 | 48 PI503A099 PI503F099 | 9.9 PI503A149 PI503F149 | 149
PI503A049 PI503F049 | 49 PI503A100 PI503F100 | 100 PI503A150 PI503F150 | 150
PI503A050 PI503F050 | 50 PI503A101 PI503F101 | 10.1 PI503A151 PI503F151 | 15.1
DRILL PI503A051 PI503F051 | 5.1 PI503A102 PI503F102 | 102 PI503A152 PI503F152 | 152 DRILL
PI503A052 PI503F052 | 5.2 PI503A103 PI503F103 | 103 PI503A153 PI503F153 | 153
PI503A053 PI503F053 | 53 PI503A104 PI503F104 | 10.4 PI503A154 PI503F154 | 154
PI503A054 PI503F054 | 54 6 |66 | 28 | 20 PIS03A105 PISO3F105 105 | | | | PISO3A155 PISO3F1S5 | 155 | | | |
PI503A055 PI503F055 | 55 PI503A106 PI503F106 | 106 PI503A156 PI503F156 | 156 um=1/1000mm
PI503A056 PI503F056 | 56 PI503A107 PI503F107 | 10.7 PI503A157 PIS03F157 | 157 bial from 1 over
PI503A057 PI503F057 | 57 PI503A108 PI503F108 | 108 PI503A158 PI503F158 | 158 Tolerance™_ 181030
PI503A058 PI503F058 | 58 PI503A109 PI503F109 | 109 PI503A159 PI503F159 | 159 Cutting Edge 1 412 16 1 125 429
PI503A059 PI503F059 | 59 PI503A110 PI503F110 | 110 PI503A160 PI503F160 | 160 (1) ") + +6 7 +8
PI503A060 PI503F060 | 60 Shank o 0 0 0 0
(h6) 6 -8 9 -1 -13
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POWER MAX DRILL SERIES POWER MAX DRILL SERIES

B B

PIS0SASC OO =70 z

PI505A071 PI505F071 PI505A121 PIS05F121 | 121 PI505A161 PIS05F161 | 16.1
PI505F o PIS05A072 PIS05F072 | 7.2 PI505A122 PIS05F122 | 122 PI505A163 PIS05F163 | 163
ENDMILL PI505A073 PI505F073 | 73 PI505A123 PI505F123 | 123 PIS05AT65 PISOSF165 | 165 | - | o | 2 T ENDMILL
& — e -« PI505A074 PIS05F074 | 7.4 PI505A124 PIS05F124 | 124 PI505A170 PIS05F170 | 17.0 &
DRILL mMW PI505A075 PISO5F075 | 7.5 PI505A125 PIS05F125 | 125 PIS05A171 PISO5F171 | 17.1 DRILL
PI505A076 PIS05F076 | 7.6 R PIS0SA126 PISOSF126 | 126 | | 0 T % PI505A172 PISO5F172 | 17.2
. PIS05A077 PISO5F077 | 7.7 PIS05A127 PISO5F127 | 127 PI505A175 PISO5F175 | 175
R o) = 18 | 143|937
[m ) R PI505A078 PIS05F078 | 7.8 PI505A128 PI505F128 | 128 PI505A177 PISO5F177 | 17.7
— ‘ L ) PI505A079 PIS05F079 | 7.9 PI505A129 PI505F129 | 129 PI505A178 PIS05F178 | 17.8
L—»Lz PI505A080 PI505F080 | 80 PI505A130 PIS05F130 | 130 PI505A180 PI505F180 | 180
‘ T L PI505A081 PI505F081 | 8.1 PI505A131 PIS05F131 | 131 PI505A181 PIS05F181 | 181
Lo=effecitive flute length PI505A082 PI505F082 | 82 PI505A132 PIS05F132 | 132 PI505A182 PIS05F182 | 182
POWER MAX DRILL PI505A083 PI505F083 | 8.3 PI505A133 PIS05F133 | 133 PIS05AT85 PISOSF185 | 185 | 0 | o |1 T
- MEDIUM INTERNAL COOLANT/ DIN 6537L PI505A084 PIS05F084 | 84 PI505A134 PI505F134 | 134 PI505A190 PI505F190 | 190
PI505A085 PIS05F085 | 85 PI505A135 PIS05F135 | 135 PI505A191 PIS05F191 | 19.1
BShank Form 10 | 103 | 61 | 49 14 | 124 | 77 | 60
_ PI505A086 PIS05F086 | 86 PI505A136 PIS05F136 | 136 PI505A195 PIS05F195 | 195
+ PI505A : DIN 6535 HA - straight A type 20 | 153 | 101 | 77
: PI505A087 PIS05F087 | 8.7 PI505A137 PIS05F137 | 137 PI505A197 PIS05F197 | 19.7
* PI505F : DIN 6535 HE - 2° Whistle Flat F type
PI505A088 PI505F088 | 88 PI505A138 PIS05F138 | 138 PI505A200 PI505F200 | 20.0
PI505A089 PI505F089 | 89 PI505A139 PIS05F139 | 139
m PI505A000 PIS05F090 | 9.0 PI505A140 PIS05F140 | 140
PI505A040 PIS05F040 | 40 PI505A091 PI505F091 | 9.1 PI505A141 PIS05F141 | 14.1
PI505A041 PIS05F041 | 4.1 PI505A092 PI505F092 | 9.2 PI505A142 PIS05F142 | 142
PI505A042 PIS05F042 | 4.2 PI505A003 PIS05F093 | 9.3 PI505A143 PIS05F143 | 143
PI505A043 PIS05F043 | 43 A I O PI505A004 PIS05F094 | 9.4 PI505A144 PIS05F144 | 14.4
PI505A044 PIS05F044 | 44 PISO5A095 PISO0SF095 | 95 | | | | PISOSA145 PISOSF145 | 145 | | | |
PI505A045 PIS05F045 | 45 PI505A006 PI505F096 | 9.6 PI505A146 PI505F146 | 146
PI505A046 PI505F046 | 4.6 PI505A007 PIS05F097 | 9.7 PI505A147 PIS05F147 | 147
PIS05A047 PIS05F047 | 47 PI505A008 PIS05F098 | 9.8 PI505A148 PI505F148 | 14.8
PI505A048 PIS05F048 | 48 PI505A009 PIS05F099 | 9.9 PI505A149 PI505F149 | 149
cNuOviLL  PIS05A049 PIS05F049 | 49 PI505A100 PI505F100 | 100 PI505A150 PIS05F150 | 150 oML
PI505A050 PIS05F050 | 50 PIS05A101 PIS05F101 | 10.1 PI505A151 PIS05F151 | 15.1
PI505A051 PIS05F051 | 5.1 PI505A102 PIS05F102 | 10.2 PI505A152 PIS05F152 | 152
PI505A052 PI505F052 | 5.2 PI505A103 PIS05F103 | 10.3 PI505A153 PIS05F153 | 15.3
PI505A053 PIS05F053 | 53 PI505A104 PI505F104 | 104 PIS05A154 PIS05F154 | 154
PI505A054 PI505F054 | 5.4 6 |8 |44 |35 PISOSA105 PISOSF105 | 105 | ||| PISOSA1S5 PISOSF1S5 | 155 | | | |
PI505A055 PIS05F055 | 55 PI505A106 PIS05F106 | 106 PI505A156 PIS05F156 | 156
PI505A056 PI505F056 | 56 PI505A107 PIS05F107 | 10.7 PI505A157 PIS05F157 | 157
PI505A057 PIS05F057 | 5.7 PI505A108 PI505F108 | 108 PI505A158 PIS05F158 | 158
PI505A058 PI505F058 | 58 PI505A109 PIS05F109 | 10.9 PI505A159 PIS05F159 | 159
PI505A059 PI505F059 | 59 PI505A110 PIS05F110 | 11.0 PI505A160 PIS05F160 | 160
PI505A060 PIS05F060 | 60 PI505A111 PIS05F111 | 11.1
DRILL PI505A061 PI505F061 | 6.1 PI505A112 PI505F112 | 11.2 DRILL
PI505A062 PI505F062 | 6.2 PI505A113 PIS05F113 | 11.3
PI505A063 PI505F063 | 63 PI505A114 PIS05F114 | 114
PI505A064 PIS05F064 | 64 PISOSATI5 PISOSFTIS | 115 | |||
PI505A065 PIS05F065 | 6.5 T I I PI505A116 PI505F116 | 11.6 um=1/1000mm
PI505A066 PIS05F066 | 6.6 PI505A117 PIS05F117 | 11.7 =
PI505A067 PIS05F067 | 6.7 PI505A118 PIS05F118 | 11.8 Tolerance
PI505A068 PIS05F068 | 68 PI505A119 PIS05F119 | 11.9 Cutting Edge Taz2 | s16 | ;1 P —
PI505A069 PIS05F069 | 69 PI505A120 PI505F120 | 120 (h7) w0 +4 6 7 '8
PI505A070 PIS05F070 | 7.0 — o o ] . .
(h6) 6 -8 -9 -1 -13
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SOLID SPIRAL DRILL SERIES SOLID SPIRAL DRILL SERIES

B B

SSD ze k > >

SSDO10 10 SSDO51 51 SSDO091 91
e SSDOT1 11 ° SSD052 52 ° SSD092 92 °
ENDMILL SSD012 12 10 Y SSD053 53 35 65 ° SSD093 93 ° ENDMILL
& SSDO13 13 ° SSDO054 54 ° SSD094 94 . . ° &
DRILL SSD014 14 . ° SSDO55 55 ° SSD095 95 ° DRILL
SSDO15 15 ° SSDO056 56 ° SSD096 96 °
— . SSDO16 16 ° SSDO57 57 ° SSD097 97 °
SSD017 17 13 ° SSDO058 58 38 70 ° SSD098 98 °
SSDO18 18 ° SSD059 59 ° SSD099 99 . . °
SSDO19 19 ° SSD060 60 ° SSD100 100 °
SSD020 20 16 45 ° SSDO61 61 ° SSD101 101 °
SSD021 21 ° SSD062 62 ° SSD102 102 °
SSD022 22 16 45 ° SSD063 63 38 75 ° ssD103 103 55 °
SOLID SPIRAL DRILL SSD023 23 ° SSD064 64 ° SSD104 104 °
SSD024 24 18 ° SSD065 65 ° SSD105 105 . °
SSD025 25 " ° SSD066 66 ° SSD106 106 °
SSD026 26 ° SSDO067 67 ° SSD107 107 °
SSD027 27 50 ° SSDO068 68 45 80 ° SSD108 108 60 °
SSD028 28 . ° SSDO069 69 ° SSD109 109 °
SSD029 29 ° SSD070 70 ° SSD110 10 °
SSD030 30 ° SSDOT1 71 ° SsD115 15 . " °
SSDO031 31 ° SSDO72 72 N ° SSD120 120 °
SSD032 32 ° SSDO73 73 80 ° SSD125 125 70 125 °
SSD033 33 2 50 ° SSD074 74 ° SSD130 130 75 130 °
SSDO034 34 ° SSDO75 75 18 °
SSDO035 35 ° SSD076 76 °
SSDO036 36 ° SSDO77 77 °
SSD037 37 ° SSDO78 78 50 85 °
SSD038 38 28 55 ° SSDO79 79 °
DML SSD039 39 ° SSD080 80 ° .
SSD040 40 ° SSDO081 81 °
SSD041 a1 ° SSD082 82 °
SSD042 42 ° SSDO083 83 85 °
SSD043 43 30 60 ° SSDO084 84 °
SSD044 44 ° SSDO085 85 . °
SSD045 45 ° SSD086 86 °
SSD046 46 N ° SSD087 87 °
SSD047 47 ° SSD088 88 95 °
SSD048 48 65 ° SSD089 89 °
SSD049 49 35 ° SSD090 90 °
SSD050 50 °
DRILL DRILL

pm=1/1000mm

over

_ 101018
Cutting Edge 0 0 0 0
(h8) -14 -18 -22 -27
Shank 0 0 0 0
(h7) -10 -12 -18 -10
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B

ENDMILL
&
DRILL

ENDMILL

DRILL

126

SOLID SPIRAL DRILL SERIES

SSDL

SOLID SPIRAL DRILL - LONG

TCO

ULTRAFINE  HELX

o

SSDL030 30

SSDLO031 31 ()
SSDL032 32 ()
SSDL033 33 2 73 ([
SSDL034 34 [ J
SSDL035 35 o
SSDL036 36 a5 [ ]
SSDL037 37 8 [ ]
SSDL038 38 48 ([ )
SSDL039 39 50 [ ]
SSDL040 4.0 54 85 [ ]
SSDL041 41 [ ]
SSDL042 42 o
SSDL043 43 54 85 [ ]
SSDL044 44 [ ]
SSDL045 45 [ ]
SSDL046 46 [ ]
SSDL047 47 ([ J
SSDL048 48 59 90 ®
SSDL049 49 o
SSDL050 5.0 o
SSDLO051 5.1 ()
SSDL052 52 ()
SSDL053 53 63 95 ([
SSDL054 5.4 [ J
SSDL055 55 o
SSDL056 56 o
SSDL057 5.7 o
SSDL058 58 66 100 [ ]
SSDL059 59 [ ]
SSDL060 6.0 o

[ ]

SSDL061 6.1

SSDL062 6.2 ()
SSDL063 6.3 70 [ )
SSDL064 6.4 ()
SSDL065 6.5 105 [ J
SSDL066 6.6 o
SSDLO67 6.7 o
SSDL068 6.8 73 [ ]
SSDL069 6.9 o
SSDLO70 7.0 o
SSDLO71 7.1 o
SSDLO72 72 o
SSDLO73 73 76 110 [ ]
SSDLO74 74 [ ]
SSDLO75 75 o
SSDLO76 76 [ ]
SSDLO77 1.7 )
SSDLO78 78 80 115 [ J
SSDLO79 79 o
SSDL080 80 o
SSDL081 8.1 )
SSDL082 82 [ ]
SSDL083 83 [ ]
SSDL084 84 o
SSDL085 85 [ J
SSDL086 86 8 1% [ ]
SSDL087 8.7 o
SSDL088 88 o
SSDL089 89 o
SSDL090 9.0 o
SSDL091 9.1 o
SSDL092 9.2 o
SSDL093 93 88 [ ]
SSDL094 9.4 o
SSDL095 95 120 [ ]
SSDL096 96 [ ]
SSDL097 9.7 [}
SSDL098 9.8 90 [ J
SSDL099 9.9 o
SSDL100 100 o

pm=1/1000mm

over

10t0 18
Cutting Edge 0 0 0 0
hg) -14 -18 -22 -27
Shank 0 0 0 0
h7) -10 -12 -18 -18

UNION MATERIALS

TECHNICAL DATA

NOMENCLATURE OF DRILL

MARGIN WIDTH LIP HEGHT
POINT ANGLE
0/3‘ NECK TANG
S v X \\IXIORSE TAPER SHANK -
[6) =
R & Y ~ — =
Yo} < - I o
% FLUTE = z
@%o negt HELIXANGLE z
S CUTTING FACE
FLUTE LENGTH SHANK LENGTH
CHISEL EDGE
BODY CLEARANCE NECKLENGTH
OVERALL LENGTH
CHISEL EDGE LENGTH BODY CLEARANCE DIAMETER
ittt
éﬁé WEB THIKNESSS
&= S/ R
\WEB THINNING \ <
WEB
POINT ANGLE HELIX ANGLE LIP RELIEF ANGLE
70° 118° 140° 10° 38° 40° 7 10° 12° 15°

Large — Torque — Small
Small = Thrust — Large

I

Bad — Cutting Capacity — Good
Good — Chip Ejection — Bad
Large — Rigidity of tool = Small

I N

Small — Tool Wear — Large
Small — Vibration — Large

BCutting Speed BFeed
nixDxN . S
V= 000 (m/min) f= N (m/rev)
N *V: Cutting Speed (m/min) «f: feed (m/min)
+ D : Diameter of drill (mm) + S : depth of cut per min  (mm)
+ N : revolution (rpm) + N : revolution (rpm)
*T:(3.14)
T HMCutting Speed
A D
- EPAL
5=Tan ' ( L )
2D + & helix angle (m/min)
+ D : Diameter of drill (mm)
*L:lea (rpm)
*1:(3.14)
CUTTING TOOLS

B

ENDMILL
&
DRILL

ENDMILL

DRILL
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TECHNICAL DATA TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS

B B

TROUBLE SHOOTING FOR DRILLING

ENDMILL V:m/min, f: mm/rev
& The Others ALLOY STEEL HIGH HARDENED STAINLESS DUCTILE CAST IRON

PDS - PowER DRILL

ENDMILL

MILD STEEL - ALLOY] &

Cutting Conditions Tool shape

DRILL

el
(]
(]
Q.
2]
(=)
c
=
=
3
(&)

Feed Rate

Step Feed

Initial Feed

Cutting Fluid

Relief Angle

Point Angle

Thinning Angle

Change the rate of flute and land width

Thinning
Toughness
Hardness
Machanical rigidity of machine
Drill Rigidity
Guide - Bush
Improvement of setting type

23~ 5 PDS030~050

w 25~ 8 PDS051~ 080
% 28~ 10 | PDS081~ 100
g 210~ 12 | PDS101~ 120
@ 212~ 14 | PDS121~ 140
@14~ 20 | PDS141~ 200

STEEL - CARBON
STEEL

< HRc 25

40~ 70
50~ 75
50~ 75
50~ 75
55~ 80
55~ 80

0.15~ 0.25
0.20~ 0.30
0.25~0.35
0.25~0.35
0.25~ 0.40
0.30 ~ 0.45

FORGED STEEL

HRc 25 ~ HRc 35

35~ 55
45~ 60
45~ 60
45~ 60
50~ 70
50~ 70

0.10~ 0.20
0.15~ 0.25
0.15~ 0.30
0.15~ 0.30
0.20~ 0.35
0.20~ 0.35

STEEL

HRc 35 ~ HRc 45

15~ 25
15~ 30
20~ 35
20~ 35
20~ 35
20~ 35

005~ 0.15
0.10~0.20
0.10~ 0.20
0.10~ 0.25
0.10~ 0.25
0.10~ 0.30

STEEL

15~ 25
15~ 30
15~ 30
15~ 30
15~ 30
15~ 30

005~ 0.15
0.10~0.20
0.10~ 0.20
0.10~ 0.25
0.10~ 0.25
0.10~ 0.25

CAST IRON

35~ 70
45~ 75
45~ 75
45~ 75
50~ 80
50~ 80

0.15~ 0.25
020~ 035
0.25~ 0.40
0.25~0.40
0.25~ 045
0.25~ 0.50

45~ 75
55~ 85
55~ 85
55~ 85
60~ 90
60~ 100

0.15~ 0.30
0.20~ 0.40
0.20~ 0.40
020~ 045
0.25~ 0.50
0.25~ 0.55

DRILL

Problems
* Improper
Prop v v, A A
cutting edge
* Improper cuttin
prop! g v O
speed
Chipping
« Generation of built-
Ol Vv v A A
up edge
+ Generation of
chattering and v A | A @)
ENDMILL vibration ENDMILL
PDSI - oiL HOLE POWER DRILL
Excessive + Cutting speed too V:m/min, f: mm/rev
wear on high in relation to v O| A | A A MILD STEEL - ALLOY|  ALLOYSTEEL | HIGHHARDENED STAINLESS DUCTILE CAST IRON
cutting dege insert grade STEEL - CARBON FORGED STEEL STEEL STEEL CAST IRON
STEEL
< HRc 25 HRc 25 ~ HRc35 | HRc 35~ HRc45
+ Poor surface
conditions of ol|v v 7~8 80~ 110 | 0.15~ 0.25 | 70~ 100 | 0.15~ 0.25 | 50~ 80 |0.10~020 | 30~ 60 |0.10~0.20 | 50~ 80 |0.15~0.25 | 80~ 120 |0.15~ 0.30
workpiece 8~10 90~ 120 {0.20~ 0.30 | 80~ 110 [0.15~ 0.30 | 60~ 90 |0.15~ 0.25 | 30~70 |0.10~0.20 | 60~90 |0.20~0.30 |100~ 130 |0.25~ 0.35
Inthe 10~ 12 100~ 130 0.25~ 0.35 | 90~ 120 |0.20~ 0.30 | 70~ 100 |0.20~ 0.30 | 30~ 70 |0.10~ 0.20 | 70~ 100 | 0.25~ 0.35 | 110~ 140 | 0.25~ 0.35
DRILL beginning 12~ 16 110~ 140 0.25~ 0.35 | 100~ 130 | 0.25~ 0.35 | 80~ 100 |0.20~ 0.30 | 40~ 70 |0.15~0.25 | 80~ 110 [0.30 ~ 0.40 | 120~ 150 | 0.30 ~ 0.40 DRILL
of + Insufficient rigidity of A o 16~ 20 120~ 150 | 0.25~ 0.40 | 110~ 140 | 0.25~ 0.35 | 90~ 110 |0.20~ 0.30 | 40~ 70 |0.15~0.30 | 90~ 120 |0.30 ~ 0.40 {130~ 160 | 0.30 ~ 0.40
S | operating | tool and workpiece
=
o
s3]
+ Deflection of hole v v
Under
« Default of chi
the At P v O O
. ejection
operating
A :Increase V: Decrease (: Application © : Proper application
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TECHNICAL DATA RECOMMENDATION OF CUTTING CONDITIONS MEMO

B

PF50, P50

ENDMILL
&
DRILL

CARBON STEEL CARBON STEEL
(C<0.3%) (C=03% SKD61 43~ 48 HRC SKD11 CAST IRON DUCTILE
ALLOY STEEL / SS400 ALLOY STEEL / S50C 34 ~ 43HRC 48 ~ 53HRC FC250 ~ 350 FC400 ~ 500

SCM~ 710N/mm? |  SCM~ 1,060N/mm?

MATERIAL

80~ 125m/min | 80~ 125m/min 40~ 63m/min 32~ 45m/min 25~36m/min | 80~ 125m/min 63~90m/min

RPM FEED
(mm™) | (mm/rev) (mm") | (mm/rev) | (mm™) | (mm/rev)

2 12,000 |0.06~0.08 | 12,000 |0.06~0.08 | 11,000 [0.06~0.08 | 8000 |0.06~0.08 | 6000 |0.05~0.07 | 4500 |0.03~0.06 | 15000 |0.06~0.08 | 11,000 |0.06~0.08
3 9600 |0.09~0.12 | 9600 |0.09~0.12 | 7,500 |0.09~0.12 | 5300 |0.09~0.12 | 4000 |0.07~0.11 | 3200 |0.05~0.09 | 10,000 |0.09~0.12 | 7,600 |0.09~0.12
4 8000 |0.10~0.15 | 8000 |0.10~0.15 | 5650 |0.10~0.15 | 4000 |0.10~0.15 | 3000 |0.08~0.13 | 2600 |0.06~0.10 | 8000 |0.10~0.15 | 6000 |0.10~0.15
5 6400 |0.12~0.18 | 6400 |0.12~0.18 | 4550 |0.12~0.18 | 3300 |0.12~0.18 | 2400 |0.10~0.15 | 2000 | 0.8~0.12 | 6400 |0.12~0.18 | 4800 |0.12~0.18
6 5300 |0.14~0.20 | 5300 |0.14~0.20 | 3800 |0.14~0.20 | 2750 |0.14~0.20 | 2000 |0.12~0.18 | 1,700 |0.09~0.15 | 5300 |0.14~0.20 | 4000 |0.14~0.20
8 4,000 |0.16~0.24 | 4000 |0.16~0.24 | 2850 |0.16~0.24 | 2100 |0.16~0.24 | 1,500 |0.14~0.22 | 1,300 |0.12~0.20 | 4000 |0.16~0.24 | 3000 |0.16~0.24
10 3200 |0.18~0.27 | 3200 |0.18~0.27 | 2,250 |0.18~0.27 | 1,700 |0.18~0.27 | 1,200 |0.15~0.25 | 1,000 |0.13~0.23 | 3200 |0.18~0.27 | 2400 |0.18~0.27
12 2650 |0.20~0.30 | 2650 |0.20~0.30 | 1900 |0.20~0.30 | 1,400 |0.20~0.30 | 1000 (0.17~0.26 | 850 |0.14~0.24 | 2,700 |0.20~0.30 | 2,000 |0.20~0.30
14 2300 |0.22~0.35 | 2300 |0.22~0.35 | 1,600 |0.22~0.35 | 1,200 |0.22~0.35 | 860 |0.18~0.30 | 730 |0.15~0.26 | 2300 |0.22~0.35 | 1,700 |0.22~0.35
16 2,000 |0.25~0.36 | 2000 |0.25~0.36 | 1,400 |0.25~0.36 | 1,050 |0.25~0.36 | 760 |0.20~0.32 | 640 |0.16~0.26 | 2000 |0.25~0.36 | 1,500 |0.25~0.36
18 1,800 |0.28~0.38 | 1,800 |0.28~0.38 | 1,250 |0.28~0.38 | 920 |0.28~0.38 | 670 |0.23~0.33 | 570 |0.18~0.28 | 1,800 |0.28~0.38 | 1,350 |0.28~0.38
20 1,600 |0.30~0.40 | 1,600 |0.30~0.40 | 1,150 |0.30~0.40 | 850 [0.30~040 | 600 |0.25~0.35 | 500 |0.20~0.30 | 1,600 |0.30~0.40 | 1,200 |0.30~0.40

ENDMILL
SF50, PI50
CARBON STEEL CARBON STEEL
(C<0.3%) (C=03%) . SKD61 SKD11 CAST IRON DUCTILE
MATERIAL ALLOY STEEL/SS400 |  ALLOY STEEL/S50C SUJ2:SUS440 34 ~ 43HRC 43 = 48HRC 48 ~ 53HRC FC 250 ~ 350 FC400 ~ 500

SCM~ 710N/mm? | SCM~ 1,060N/mm?

80~ 150m/min | 80~150m/min | 63~100m/min | 40~ 70m/min 32~ 50m/min 25~40m/min | 80~ 150m/min | 63~ 100m/min

DRILL DIAMETER RPM FEED

(mm/rev) | (mm) | (mm/rev) (mm/rev) [(mm™T) [ (mm/rev) |(mm™?) | (mm/rev) |(mm™) | (mm/rev)

3 12,000 | 0.09~0.12 {13,000 | 0.09~0.12 | 7,600 |0.09~0.12 | 6400 |0.09~0.12 | 5300 |0.07~0.17 | 3800 |0.05~0.09 | 12,000 |0.09~0.12 | 8500 |0.09~0.12
4 9500 |0.10~0.15 | 10,000 |0.10~0.15 | 5700 |0.10~0.15 | 4800 |0.10~0.15 | 4000 |0.08~0.13 | 2950 |0.06~0.10 | 9,000 |0.10~0.15 | 6350 |0.10~0.15
5 7,600 |0.12~0.18 | 8000 |0.12~0.18 | 4600 |0.12~0.18 | 3800 |0.12~0.18 | 3200 |0.10~0.15 | 2300 | 0.8~0.12 | 7,600 |0.12~0.18 | 5100 |0.12~0.18
6 6400 |0.14~0.20 | 6600 |0.14~0.20 | 3800 |0.14~0.20 | 3200 |0.14~0.20 | 2650 |0.12~0.18 | 1900 |0.09~0.15 | 6400 |0.14~0.20 | 4,250 |0.14~0.20

8 4800 |0.16~0.24 | 5000 |0.16~0.24 | 2900 |0.16~0.24 | 2400 |0.16~0.24 | 2000 |0.14~0.22 | 1,450 |0.12~0.20 | 4800 |0.16~0.24 | 3200 |0.16~0.24
10 3800 |0.18~0.27 | 4000 |0.18~0.27 | 2300 |0.18~0.27 | 1,900 |0.18~0.27 | 1,600 |0.15~0.25 | 1,150 |0.13~0.23 | 3800 |0.18~0.27 | 2550 |0.18~0.27
12 3200 |0.20~0.30 | 3300 |0.20~0.30 | 1,900 |0.20~0.30 | 1,600 |0.20~0.30 | 1,300 |0.17~0.26 | 950 |0.14~0.24 | 3200 |0.20~0.30 | 2,100 |0.20~0.30
14 2,700 |0.22~0.35 | 2800 |0.22~0.35 | 1,600 |0.22~0.35 | 1,350 |0.22~0.35 | 1,150 |0.18~0.30 | 800 |0.15~0.26 | 2,700 |0.22~0.35 | 1,800 |0.22~0.35
16 2400 |0.25~0.36 | 2500 |0.25~0.36 | 1,400 |0.25~0.36 | 1,200 |0.25~0.36 | 1,000 |0.20~0.32 | 700 |0.16~0.26 | 2400 |0.25~0.36 | 1,600 |0.25~0.36
18 2100 [0.28~0.38 | 2200 |0.28~0.38 | 1,300 |0.28~0.38 | 1,100 |0.28~0.38 | 900 [0.23~0.33 | 650 |0.18~0.28 | 2,100 |0.28~0.38 | 1,400 |0.28~0.38
20 1,900 |0.30~0.40 | 2000 |0.30~0.40 | 1,150 |0.30~0.40 | 1,000 |0.30~040 | 800 |0.25~0.35 | 600 |0.20~0.30 | 1,900 |0.30~0.40 | 1,250 |0.30~0.40
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Application Index C2
CUTTING TOOLS Hydraulic Chuck Product Information C4

HYDRAULIC CHUCK - STANDARD C8

MAS 403 BT - Short & Heavy Design
DIN 69871 SK - Short & Heavy Design
MAS 403 BT

DIN 69871 SK

DIN 69893 HSK Type

Reduction Sleeve
- Coolant waterproof type
- Standard

Shrink Fit Chuck - Slim Design (3.0° slop) C 21
- MAS 403 BT

- DIN 69893 HSK

- Extension Sleeve

MILLING CHUCK

- MAS 403 BT

- DIN 69871 SK

- DIN 69893 HSK

- Milling Chuck Collet

ER COLLET CHUCK

MAS 403 BT

DIN 69871 SK
DIN 69893 HSK
Straight Shank
ER Collet

ER Nut & Spanner

NC DRILL CHUCK

- MAS 403 BT
- DIN 69893 HSK

End Mill Holder
- MAS 403 BT

- DIN 69871 SK

- DIN 69893 HSK

Face Mill Arbor
- MAS 403 BT
- DIN 69893 HSK

TAPPING CHUCK

- MAS 403 BT
- Tap Adaptor

Shank Information




PART.

C

APPLICATION INDEX

HYDRAULIC CHUCK

Hydraulic Chuck
- Short & Heavy Design

Hydraulic Chuck

- Slim Design

Page 9~16

Reduction Sleeve

Page 17~18

Shrink Fit Chuck

- Slim Design

Page 20~28

Extension Sleeve
- Slim Design

Page 29~30

UNION MATERIALS

MILLING CHUCK

Milling Chuck &
Collets

Page 32~35

ER Collets Chuck

Page 36~41

ER Collets &
Accessories

Page 42~44

NC Drill Chuck

Page 45

End Mill Holder

Page 46~49

Face Mill Arbor

Page 50~54

Tapping Chuck

Page 55

Tap Adaptor
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e PRODUCTS INFORMATION

'l

1. Apply Tools BASIC PLAN OF HYDRAULIC EXPANSION CHUCK

Endmill, Drill, Reamer,

High accuracy tools, etc. 10mm (max)

Screw to fix piston Hydraulic medium

S

-

2. High roundness within 3um.
Fine roundness assures longer tool life.

==

2.5*Dy Piston to compress

/ = x\/ ‘! Ej | E |
% HyScrew to adjust tool length

Advantages of Hydraulic Expansion Chuck  Advantages of Collet

D
me

3. Over limit bore size, various size of

collet can be applled' -High T.I.R. accuracy and repeatability of <3pm - Collets can save costs by clamping with variety of shank

guarantee to have a precise interference between tool diameter.

cutting edge and workpeice, rendering less tool wear.

4. Easy to clamp and unclamp - Shanks with recesses may also be clamped by using a

with a T-wrench - Balance (option) collet.

Good balance of Hydraulic Chuck enables fine working
under high speed and safety.

. Good for high speed.

Even under high speed, it works very fast
without vibration and makes sure of fine
process and safety.

. Coolant System.

Coolant can be supplied to the center through
internal and external shank.

DIN69871 AD+B type.

UNION MATERIALS

-The advanced system of Hydraulic Chuck completely
prevents penetration of oil, grease, coolant or chips.

- Excellent output is expected when clamping with straight
cylindrical shanks.

CUTTING TOOLS



e PRODUCTS INFORMATION

TORQUE (HYDRAULIC CHUCK) R-P-M / BALANCE

No Sleeves _
Special
Balanced
450
| | | 400 25,000 rpm
W ?Pm %0
g 300
L T 250 Fine
g 200 Balanced
150
100 - 10,000 rpm
— ] LLLLE
S
6 8 10 12 14 16 18 20 25 32 @
Clamping @ (mm)
*Torque(Nm) when clamping with straight *Torque(Nm) of Hydraulic Chuck with direct
cylindrical shanks clamping of @ 6-32mm.
32mm dia. Chuck with Sleeves 20mm dia. Chuck with Sleeves TEMPERATURE
350
120 80°CMax
300
100
250
B E 8
€ 200 g
g 150 E’ 60 40°C
100 40 safety Operating
1 operating Temperature
50 T aH = = 20 _l - temperature
‘I Generally, the normal
a1 1 0 a1 1 20°C operating temperature
6 8 10 12 14 16 18 20 25 @ 3 4 5 6 8 10 12 14 16 @ of Hydraulic Chuck is
Clamping @ (mm) Clamping @ (mm) 10°C between 20°C ~ 40°C.
When operating
*Torque(Nm) of Hydraulic Chuck clamping *Torque(Nm) of Hydraulic Chuck clamping 0°CMin temperature isn't the K
@ 32mm with HK collet. @ 20mm with HK collet.

normal range, pls ask

technical information. .’ ‘ f ) #
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Ll HYDRAULIC EXPANSION CHUCK HYDRAULIC EXPANSION CHUCK

MAS 403 - BT SHORT & HEAVY DESIGN MAS 403 - BT30

D2
D3

D4

<

L2min

L2max

Bal./rpm Bal./rpm
AT3 5 Sum o AD/B 4850 | AT3 5 um L2 AD/B 4850 |
44 85 25 28
0 40 525 425 70 375 275 28

23.30.111 BT30 SHC 20P-85 , M8x1 0 23.30.211 SHC 6-70 6 M5x0.8
. " X1,
24.40.211 BT40 SHC 20P-72.5 49.5 725 10 23.30.212 SHC 8-70 8 27 30 M6x1.0
27.50.311 BT50 SHC 32P-90 32 60 72 90 65 55 M16x1.0 23.30.213 SHC 10-75 10 29 32 75 425 325 38
BT50 : Balancing grade G2.5 / 15000rpm 23.30.214 BT30 SHC12-75 12 3 34 ® 85 475 375 10 %
23.30.215 SHC 14-85 14 33 36 M8x1.0
X1
23.30.216 SHC 16-90 16 35 38
23.30.217 SHC 18-90 18 38 4 90 525 425
23.30.218 SHC 20-90 20 40 43 - -
Reducing tool shank OD(chuck ID) through Reduction Sleeve
HYDRAULIC HYDRAULIC
ovex  DIN 69871 - SK sHoRT & HEAVY DESIGN P
SHRINK FIT e SHRINK FIT
CHUCK g CHUCK
N _
[ e === R
MILLING —_— MILLING
CHUCK N ~ - CHUCK
\ L2min
L2max
ER COLLET ER COLLET
CHUCK CHUCK
NC DRILL Bal./rpm NC DRILL
2.5xD 20000 mm
CODENO L2 max
TAPPING TAPPING
CHUCK 26.40.411 SK40 SHC 20P-64.5 20 40 49.5 64.5 525 425 10 M8x1.0 CHUCK

27.50.511 SK50 SHC 32P-81 32 60 72 81 65 55 M16x1.0

SK50 : Balancing grade G2.5 / 15000rpm

8 UNION MATERIALS CUTTING TOOLS 9



Ll HYDRAULIC EXPANSION CHUCK HYDRAULIC EXPANSION CHUCK

MAS 403 - BT40 MAS 403 - BT50

L2max

L3 12 max 13 v L2m

4 v L2 min g
I
= B B R - i R JR P L mmm o sls
omin 13 L2min
L L2max L3
L2max 1]
Fig1 Fig2 Fig2

Bal Irpm Bal. Irpm
20000 AD/B 48~50 ;gxg‘ 20000 AD/B 48~50
oocro -------- oosto --------

24.40.225 SHC 6-65 25.50.316 SHC 6-90
M5x0.8 M5x0.8
24.40.212 SHC 6-90 90 44 25.50.411 SHC 6-120 120 44
375 275 375 275
24.40.226 SHC 8-65 65 23 20.50.317 SHC 8-90 90 32
8 27 30 8 27 30
24.40.213 SHC 8-90 90 44 25.50.412 SHC 8-120 120 40
24.40.227 SHC 10-65 65 23 25.50.318 SHC 10-90 90 32
10 29 32 425 325 10 29 32 425 325
24.40.214 SHC 10-90 90 44 MEx1.0 25.50.413 SHC 10-120 120 44 MEx1.0
x7. %1 .
24.40.228 SHC 12-65 65 23 25.50.319 SHC 12-90 90 32
12 31 34 12 31 34
24.40.215 SHC 12-90 90 44 . 25.50.414 SHC 12-120 120 44 .
50 475 375 Fig1 50 475 375 Fig1
24.40.233 SHC 14-65 65 23 25.50.324 SHC 14-90 90 32
BT40 14 33 36 10 BT50 14 33 36 10
24.40.234 SHC 14-90 90 44 25.50.415 SHC 14-120 120 44
HYDRAULIC 24.40.229 SHC 16-65 16 - 3 65 23 25.50.320 SHC 16-90 16 - %8 90 32 HYDRAULIC
CHUCK 24.40.216 SHC 16-90 90 48 25.50.416 SHC 16-120 120 48 CHUCK
24.40.235 SHC 18-75 75 30 25.50.325 SHC 18-90 90 32
18 38 4 52.5 425 M8x1.0 18 38 41 52.5 425 M8x1.0
24.40.236 SHC 18-90 90 48 25.50.417 SHC 18-120 120 48
SHRINK FIT 24.40.230 SHC 20-75 2 20 3 75 30 25.50.321 SHC 20-90 2 0 3 90 32 SHRINK FIT
CHUCK 24.40.217 SHC 20-90 90 48 25.50.418 SHC 20-120 120 48 CHUCK
24.40.231 SHC 25-100 25 53 57 50 100 61 51 73 . 25.50.322 SHC 25-105 25 53 57 105 61 51 67 )
M16x1.0 | Fig2 - M16x1.0 | Fig2
24.40.232 SHC 32-105 32 53 57 61 105 65 55 45 25.50.323 SHC 32-115 32 - 63 115 65 55 N
MILLING Reducing tool shank OD(chuck ID) through Reduction Sleeve Reducing tool shank OD(chuck ID) through Reduction Sleeve MILLING
CHUCK CHUCK
ER COLLET ER COLLET
CHUCK CHUCK
NC DRILL NC DRILL
CHUCK CHUCK
TAPPING TAPPING
CHUCK CHUCK

10 UNION MATERIALS CUTTING TOOLS 11



PART.

HYDRAULIC EXPANSION CHUCK HYDRAULIC EXPANSION CHUCK

DIN 69871 - SK40 DIN 69871 - SK50

L3

L3 max

% 307 % v L2 min

V| L2min

L2 max

<

L2min Fig1 Fig2

L2max

Bal./rpm Bal./rpm
Z5m 625 >5um G25
AT3 25xD 20000 AD/B 48~50 | AT3 oo P AD/B w50 |

65 23

oo 0o | o | o T e v ] o e
25 28 44 M
375 275

26.40.426 SHC 6-65 27.50.514 SHC 6-90 6 5x0.8
26.40.412 SHC 6-80.5 6 25 28 80.5 w“ M5x0.8 27.50.515 SHC 8-90 8 27 30 44
26.40.420 SHC6-110 110 27.50.516 SHC 10-90 10 29 32 425 325 44
375 215 M6x1.0
26.40.427 SHC 8-65 65 23 27.50.517 SHC 12-90 12 31 34 44 )
50 90 475 375 Figl
26.40.413 SHC 8-80.5 8 27 30 80.5 44 27.50.520 SK50 SHC 14-90 14 33 36 10 47
26.40.421 SHC8-110 110 44 27.50.518 SHC 16-90 16 35 38 48
26.40.248 SHC 10-65 65 23 27.50.521 SHC 18-90 18 38 4 525 425 48 M8x1.0
26.40.414 SHC 10-80.5 10 29 32 805 | 425 | 325 “ M6x1.0 27.50.519 SHC20-90 | 20 40 43 48
26.40.422 SHC 10-110 110 27.50.522 SHC 25-105 25 53 57 105 61.0 51.0 85.9 MI6a.0 | Fiaz
- X ||
26.40.429 SHC 12-65 65 23 27.50.523 SHC32-115 | 32 | 58 | 63 115 | 650 | 550 959 9
.40. -80. 12 1 .
HYDRAULIC 2640415 SHC 12-80.5 3 34 805 44 Reducing tool shank OD(chuck ID) through Reduction Sleeve HYDRAULIC
CHUCK 26.40.423 SHC 12-110 110 CHUCK
50 475 375
26.40.431 SHC 14-75 75 30
SK40 10
26.40.434 SHC 14-80.5 14 33 36 80.5 “
SHRINK FIT 26.40.436 SHC14-110 110 SHRINK FIT
CHUCK 26.40.430 SHC 16-75 75 30 CHUCK
26.40.416 SHC 16-80.5 16 35 38 80.5 48
26.40.424 SHC 16-110 110
MILLING 26.40.432 SHC 18-75 75 30 M8x1.0 MILLING
CHUCK 26.40.435 SHC 18-80.5 18 38 41 805 | 525 | 425 48 CHUCK
26.40.437 SHC 18-135 135
26.40.433 SHC 20-75 75 30
ER COLLET 26.40.417 SHC 20-80.5 20 40 43 80.5 48 ER COLLET
crueK 26.40.425 SHC 20-110 110 crucK
26.40.418 SHC 25-80.5 25 53 57 66 61.0 51.0
80.5 26 |M16x1.0
26.40.419 SHC 32-80.5 32 60 63 80 65.0 55.0
NC DRILL NC DRILL
CHUCK Reducing tool shank OD(chuck ID) through Reduction Sleeve CHUCK
TAPPING TAPPING
CHUCK CHUCK
12 UNION MATERIALS CUTTING TOOLS 13



PART.

HYDRAULIC EXPANSION CHUCK HYDRAULIC EXPANSION CHUCK

DIN 69893 - HSK TYPE A DIN 69893 - HSK TYPE C

i

f
i
"T

+

3
D1
D2
D3
D4

t

D1

v L2 min

L2 max v L2 min

L2 max

Fig1 Fig2

Bal./rpm
AT3 igﬂg‘ L2 AD 48~50
e

=
2500 48~50
o n--

28.40.611 SHC 6-70 28.40.615 SHC 6-60 | M5x08
28.40.612 SHC 8-70 8 27 30 M5x0.8 28.40.616 SHC 8-60 8 27 30 36
HSK40A 34 HSK40C M6x1.0
28.40.613 SHC 10-75 10 29 32 75 425 325 34 55 28.40.617 SHC 10-65 10 29 32 65 425 325 41
28.40.614 SHC 12-85 12 31 34 85 475 375 - 65 M6x1.0 28.40.618 SHC 12-70 12 31 34 70 475 375 47 M6x1.0
29.50.711 SHC 6-70 6 25 28 M5x0.8 | Figl 29.50.719 SHC 6-60 6 25 28 30 M5x0.8
70 375 275 28 14 60 375 275 ——
29.50.712 SHC 8-70 8 27 30 29.50.720 SHC 8-60 8 27 30 10 30
29.50.713 SHC 10-80 10 29 32 40 80 425 325 34 54 29.50.721 SHC 10-65 10 29 32 65 425 325 35 A
X1
29.50.714 SHC 12-85 12 31 34 29.50.722 SHC 12-75 12 31 34 44
HSK50A 85 | 475 | 375 44 59 | Mex1.0 HSK50C 75 475 375
29.50.715 SHC 14-85 14 33 36 : 29.50.723 SHC 14-75 14 33 36 46
29.50.716 SHC 16-90 16 35 38 60 29.50.724 SHC 16-80 16 35 38 51
HYDRAULIC 29.50.717 SHC 18-90 18 38 41 ) 90 525 425 30 64 Figl 29.50.725 SHC 18-80 18 38 41 80 52.5 425 51 M8x1.0 HYDRAULIC
CHUCK 29.50.718 SHC 20-90 20 40 42 29.50.726 SHC 20-80 20 40 43 52 CHUCK
.63. - 6 25 28 M5x0.8
3063811 SHC6-70 70 375 275 24 44 8 Reducing tool shank OD(chuck ID) through Reduction Sleeve
30.63.812 SHC 8-70 8 27 30
SHRINKFIT 30.63.813 SHC10-80 | 10 29 32 80 | 425 | 325 35 54 | \iex1o SHRINKEIT
CHUCK 30.63.814 SHC 12-85 12 31 34 . CHUCK
50 85 475 375 10 40 59 Figl
30.63.815 SHC 14-85 14 33 36
HSK63A
30.63.816 SHC 16-90 16 35 38 46
MILLING 30.63.817 SHC 18-90 18 38 41 90 525 425 47 64 M8x1.0 MILLING
CHUCK 30,63.818 SHC20-90 | 20 40 43 48 CHUCK
30.63.819 SHC25-120 | 25 53 57 63 120 61 51 59 94 ]
M16x1.0| Fig2
30.63.820 SHC 32-125 32 58 63 75 125 65 55 63 99
ER COLLET 31.10.911 SHC 6-75 6 25 28 54 75 375 75 2% e M5x0.8 ER COLLET
CHUCE 3110912 SHC875 | 8 27 | 30 | 54 ‘ ' crucK
31.10.913 SHC 10-90 10 29 32 90 425 325 42 61 M8x1.0
31.10.914 SHC 12-95 12 31 34 o . 275 a7 -
NCDRILL 31.10.915 SHC14-95 | 14 33 36 ' ' _ NCDRILL
CHUCK HSK100A Figl CHUCK
31.10.916 SHC 16-100 16 35 38 100 53 -
31.10.917 SHC 18-100 18 38 1 525 425
31.10.918 SHC 20-105 20 40 43 105 59 76 |M10x1.0
TAPPING TAPPING
CHUCK 31.10.919 SHC 25-110 25 53 57 63 10 61 51 2 . CHUCK
31.10.920 SHC 32-110 32 58 63 75 65 56
Reducing tool shank OD(chuck ID) through Reduction Sleeve
14 UNION MATERIALS CUTTING TOOLS 15



Ll HYDRAULIC EXPANSION CHUCK HYDRAULIC EXPANSION CHUCK

REDUCTION SLEEVE - COOLANT WATERPROOF TYPE

DIN 69893 - HSK TYPE E oD

[4]]
0d
D1

D4

L1 L2

L2 max

100% Coolant Waterproof
+ Using for center through coolant system
+ Reducing Tool Shank OD(=Chuck ID)

Bal./rpm
=5um G2.5
AT3 2.5%D 20000 AD 48~50 mm

25 28 75 28
g 375 275

28.40.619 SHC 6-75 6 3 3
28.40.620 SHC 8-70 27 30 70 28 4 4
HSK40E M5x0.8
28.40.621 SHC 10-75 10 29 32 75 425 325 34 OHK12 5 5 12 21 45 2
28.40.622 SHC 12-85 12 31 34 85 475 375 = 6 6
29.50.727 SHC 6-70 6 25 28 28 M5x0.8 8 8
70 375 275 T
29.50.728 SHC 8-70 8 27 30 10 28 M6x1.0 3 3
29.50.729 SHC 10-80 10 29 32 80 425 325 34 4 4
29.50.730 SHC 12-85 12 31 34 85 44 5 5)
HSK50E 475 375
29.50.733 44 M6X1.0 6 6
X1
29.50.731 SHC 16-90 16 35 38 % 30 OHK20 8 8 20 29 50.5 2
HYDRAULIC 29.50.734 52.5 425 30 10 10 HYDRAULIC
CHUCK 29.50.732 SHC 20-90 20 40 43 - 12 12 CHUCK
Reducing tool shank OD(chuck ID) through Reduction Sleeve ::: ::
SHRINK FIT 6 6 SHRINK FIT
CHUCK 8 8 CHUCK
10 10
12 12
MILLING OHK32 14 14 32 39 60.5 3 MILLING
CHUCK 16 16 CHUCK
18 18
20 20
ER COLLET 25 25 ER COLLET
CHUCK CHUCK
NC DRILL NC DRILL
CHUCK CHUCK
TAPPING TAPPING
CHUCK CHUCK
16 UNION MATERIALS CUTTING TOOLS 17



Ll HYDRAULIC EXPANSION CHUCK SHRINK FIT CHUCK

REDUCTION SLEEVE - STANDARD

L1 ‘ L2

Reducing Tool Shank OD(=Chuck ID)

TLR

2.5xD mm '

21.12.003 3 3
21.12.004 4 4
21.12.005 HK12 5 5 12 16 445
21.12.006 6 6
21.12.008 8 8
22.20.003 3 3
22.20.004 4 4
22.20.005 5 5
22.20.006 6 6
22.20.008 HK20 8 8 20 24 50.5
HYDRAULIC 22.20.010 10 10 HYDRAULIC
CHUCK 22.20.012 12 12 CHUCK
22.20.014 14 14
22.20.016 16 16 .
SHRINK FIT 23.32.006 6 6 . SHRINK FIT
CHUCK 23.32.008 8 8 CHUCK
23.32.010 10 10 -
23.32.012 12 12 _ Easy Tool
MILLING 23.32.014 HK32 14 14 32 36 60.5 l l Cha nger MILLING
CHUCK 23.32.016 16 16 CHUCK
23.32.018 18 18 i b
23.32.020 20 20 \ r
ER COLLET 23.32.025 25 25 i / .’ ER COLLET
CHUCK . ' CHUCK
High Speed
and
NC DRILL : bs NC DRILL
CHUCK ngh PfeCISIOH CHUCK
Machining
TAPPING TAPPING
CHUCK CHUCK
18 UNION MATERIALS CUTTING TOOLS 19



PART.

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NCDRILL
CHUCK

TAPPING
CHUCK

SHRINK FIT CHUCK

9 80

SLIM DESIGN

MAS 403 - BT30

BT30

:\
1
|
|02

Bal./rpm Fi
=3pm G2.5
AT3 2560 25600 AD/B 52~55 mm

SHR 3-80 14.6 3 9
SHR 4-80 15.6 4 10 12 80
SHR 5-80 16.6 5 1 15 80
SHR 6-80 17.6 6 12 25 80
SHR 8-80 19.6 8 14 25 80
BT30 SHR 10-80 216 10 16 32 80
SHR 12-80 236 12 18 38 80
SHR 14-80 25.6 14 20 38 80
SHR 16-90 286 16 22 40 90
SHR 18-90 30.6 18 24 42 90
SHR 20-90 326 20 26 44 90

h6 Tolerance Data of Tool Shank OD

TOOL SHANK OD (&) 10.1~ 140 | 141~ 180 | 181~ 240 | 241~ 300 | 30.1 ~ 400

h6 Tolerance 0~ 8um 0~ 9um 0~ 11um 0~ 11pm 0~ 13um 0~ 13um 0~ 16um

20
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SLIM DESIGN PART.

SHRINK FIT CHUCK

MAS 403 - BT40

BT40

mm Balrpm @Fﬂ

=3 G2.5 i

AT3 255'5‘ 25600 AD/B 52~55 mm
9 90

SHR 3-90 15.1 3 9

SHR 4-90 16.1 4 10 12 0

SHR 5-90 7.1 5 1 15 0

SHR 6-90 18.1 6 12 25 90

SHR 8-90 20.1 8 14 25 90

SHR 10-90 22.1 10 16 32 90

BT40

SHR 12-90 24.1 12 18 38 90

SHR 14-90 26.1 14 20 38 0

SHR 16-90 28.1 16 22 40 0

SHR 18-95 306 18 24 42 95

SHR 20-95 326 20 26 44 95 VDRAULIC

SHR 25-100 38.1 25 31 50 100 CHUCK
SHRINK FIT
CHUCK
MILLING
CHUCK
ER COLLET
CHUCK
NC DRILL
CHUCK

h6 Tolerance Data of Tool Shank OD e IR
CHUCK
TOOL SHANK OD (@) 101~ 140 | 141~ 180 | 181~ 240 | 241~ 30.0 | 30.1 ~ 400
h6 Tolerance 0~ 8pm 0~ 9pm 0~ 11pm 0~ 11um 0~ 13um 0~ 13um 0~ 16um
CUTTING TOOLS 21



LUl SHRINK FIT CHUCK

SLIM DESIGN

MAS 403 - BT50

BT50

|
[2]

0 e 7 [ e
>3 62.5
25D 25000 AD/B 52~55 Carblde
CODENO ---—-

SHR 6-100
SHR 8-100 20 8 14
SHR 10-100 22 10 16 2
SHR 12-100 24 12 18 38 100
SHR 14-100 2 14 20 38
BT50
SHR 16-100 28 16 22 40
SHR 18-100 30 18 24 42
SHR 20-120 341 20 2 44
SHR 25-120 39.1 25 31 5 120
SHR 32-120 461 32 38
HYDRAULIC
CHUCK
SHRINK FIT
CHUCK
MILLING
CHUCK
ER COLLET
CHUCK
NC DRILL
CHUCK
e D6 Tolerance Data of Tool Shank OD
CHUCK

TOOL SHANK OD (&) J J s I 10.1~ 140 | 141~ 180 | 181~ 240 | 241~ 300 | 30.1 ~ 400

h6 Tolerance 0~ 8um 0~ 9um 0~ 11um 0~ 11pm 0~ 13um 0~ 13um 0~ 16um

22 UNION MATERIALS

SHRINK FIT CHUCK

SLIM DESIGN

DIN 69893 HSK40 - FORM A

HSK40A [-A-]

D1 | l
02|

Bal./rpm
>3um 62.5
254D 25000 52~55 Carblde

-----

SHR 3-60 12.9
SHR 3-120 19.2 120
SHR 4-60 139 60
4 10 12
SHR 4-120 20.2 120
SHR 5-60 149 60
5 1 15
SHR 5-120 21.2 120
SHR 6-80 18 80
HSK40A 6 12
SHR 6-120 222 - 120
SHR 8-80 20 8 1 80
SHR 8-120 24.2 120
SHR 10-80 22 80
10 16 32
SHR 10-120 26.2 120
SHR 12-90 25 920
12 18 38
SHR 12-120 282 120

h6 Tolerance Data of Tool Shank OD

10.1~ 140 | 141~ 180 | 181~ 240 | 241~ 300 | 30.1~ 400

TOOL SHANK OD (@)

h6 Tolerance 0~ 8um 0~ 9um 0~ T1um 0~ 11ym 0~ 13um 0~ 13um 0~ 16um

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NC DRILL
CHUCK

TAPPING
CHUCK

CUTTING TOOLS

23




PART. SHRINK FIT CHUCK SLIM DESIGN SHRINK FIT CHUCK SLIMDESIGN  [LLL

DIN 69893 HSK40 - FORM E DIN 69893 HSK50 - FORM A

HSK50A
HSK40E

3° slope
— &

d1

mﬂ Balrpm mﬂ : mﬂ Balrpm Fm‘ﬂ :

=3 G2.5 =3 G2.5

AT3 2500 25600 AD 52~55 m AT3 2540 22600 AD 52~55 m
9 9

SHR 3-60 129 3 SHR 4-60 133 4 10 12
SHR 3-120 19.2 120 SHR 5-60 143 5 n 15 60
SHR 4-60 139 . 10 12 60 SHR 6-60 153 6 12
SHR 4-120 20.2 120 SHR 8-80 19.4 8 14 25 80
SHR 5-60 149 5 » 15 60 SHR 8-120 235 120
SHR5-120 212 120 SHR 10-80 214 " y ” 80
SHR 6-80 18 80 SHR 10-120 255 120
HSKA40E 6 12
SHR6-120 222 ” 120 SHR 12-85 239 b % 8
SHR 8-80 20 8 1 80 HSKS50A SHR 12-120 275 %8 120
SHR 8-120 24.2 120 SHR 14-90 264 1 - 90
HYDRAULIC SHR 10-80 22 10 16 - 80 SHR 14-120 295 120 HVDRAULIC
CHUCK SHR 10-120 26.2 120 SHR 16-90 90 CHUCK
284 16 22 40 T E—
SHR 12-90 2 0 . - % SHR16-120 120
SHR 12-120 282 120 SHR 18-95 18 24 " 95
SHRINK FIT SHR 18-120 316 24 120 SHRINK FIT
cruck SHR 20-100 - 2 " 100 CHUCK
SHR 20-120 26 120
MILLING MILLING
CHUCK CHUCK
ER COLLET ER COLLET
CHUCK CHUCK
NC DRILL NC DRILL
CHUCK CHUCK
e D6 Tolerance Data of Tool Shank OD h6 Tolerance Data of Tool Shank OD G
CHUCK CHUCK

TOOL SHANK OD (@) 10.1~ 140 | 141~ 180 | 181~ 240 | 241~ 300 | 30.1~ 400

TOOL SHANK OD (@) 10.1 ~ 140 141 ~ 180 18.1 ~ 24.0 241 ~ 30.0 30.1 ~ 40.0
h6 Tolerance 0~ 8um 0~ 9um 0~ 11pm 0~ 11pm 0~ 13um 0~ 13um 0~ 16um h6 Tolerance 0~ 8um 0~ 9um 0~ 11pm 0~ 11pm 0~ 13um 0~ 13um 0~ 16pm
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LUl SHRINK FIT CHUCK

DIN 69893 HSK50 - FORM E

HSK50E

SLIM DESIGN
3° slope

]

|02

d1

L2

=3um
| AT3 || 2.5%D |

o ER T
G2.5
25000 AD 52~55 mm

10 12

SHR 4-60 133 4
SHR 5-60 143 5 1 15 60
SHR 6-60 153 6 12
SHR 8-80 194 | . " 80
SHR 8-120 235 25 120
SHR 10-80 214 80
10 16
SHR 10-120 255 120
SHR 12-85 234 0 5 85
HSK50E SHR 12-120 275 - 120
SHR 14-90 26.4 90
14 20
VDRAULIC SHR 14-120 295 120
CHUCK SHR 16-90 90
284 16 22 40
SHR 16-120 120
SHR 18-95 2 95
18 42
SHRINK FIT SHR 18-120 _ 24 120
CHUCK SHR 20-100 2% 100
20 44
SHR 20-120 2% 120
MILLING
CHUCK
ER COLLET
CHUCK
NC DRILL
CHUCK
e D6 Tolerance Data of Tool Shank OD
CHUCK

TOOL SHANK OD (&) 10.1~ 140 | 141~ 180

h6 Tolerance 0~ 8um 0~ 9um 0~ 11pm 0~ 11pm

181~ 240 | 241~ 300 | 30.1~ 400

0~ 13pm 0~ 13pm 0~ 16pm

26

UNION MATERIALS

SLIM DESIGN PART.

SHRINK FIT CHUCK

DIN 69893 HSK63 - FORM A

HSK50A

3° slope
— &

d1

mm Balrpm Fm‘ﬂ :

>3 G2.5

AT3 2.5551 22600 AD 52~55 m
9 9 80

SHR 3-80 14.2 3
SHR 4-80 15.2 4 10 12 80
SHR 5-80 16.2 5 1 15 80
SHR 6-80 17.2 . . 80
SHR 6-120 214 . 120
SHR 8-80 19.2 8 1 80
SHR 8-120 234 120
SHR 10-85 21.7 85
10 16 32
SHR 10-120 254 120
SHR 12-90 24.2 90
12 18 —
SHR 12-120 274 38 120 HYDRAULIC
HSK63A SHR 14-90 90 CHUCK
26.2 14 20 —
SHR 14-120 120
SHR 16-95 95
30.1 16 22 40 —
SHR 16-120 120 SHRINK FIT
SHR 18-95 95 CHUCK
321 18 24 42 —
SHR 18-120 120
SHR 20-100 100
34.1 20 26 44
SHR 20-120 120 MILLING
SHR 25-115 115 CHUCK
39.1 25 31 —
SHR 25-130 % 130
SHR 32-120 120
46.1 32 38 —
SHR 32-130 130 ER COLLET
CHUCK
NC DRILL
CHUCK
h6 Tolerance Data of Tool Shank OD APPING
CHUCK
TOOL SHANK 0D (@) 10.1 ~ 140 14.1 ~ 180 18.1~ 240 241 ~ 30.0 30.1 ~ 40.0
h6 Tolerance 0~ 8um 0~ 9um 0~ T1um 0~ 11ym 0~ 13um 0~ 13um 0~ 16um
CUTTING TOOLS 27



HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NCDRILL
CHUCK

TAPPING
CHUCK

SHRINK FIT CHUCK

SLIM DESIGN

DIN 69893 HSK100 - FORM A

HSK100A

Fig1 ‘

HSK100A Form.
+ Heat resistant hot-working steel
* Hardened 54-2 HRC
« For HSS and solid carbide tools
+ Shank tolerance h6

HSK100A [-A-]

3° slope

o
DZ‘

Certificate of Quality
» Chuck body fine balanced
* G2.5 25,000 RPM

+ All functional surfaces machined Fig2 \ L

* More accurate than DIN
>3 G2.5 Solid
AT3 2'553’ 25600 AD 52~55 mm
12 85

SHR 6-85 6 16.5
SHR 8-85 8 14 18.5 85
SHR 10-90 10 16 21.2 90
248 91 83.84
SHR 12-95 12 18 239 o
SHR 14-95 14 20 259
HSK100A N
SHR 16-100 16 22 272 100
SHR 18-100 18 24 30.5 - — 100
SHR 20-105 20 26 33 - - 105 .
39.2 Fig 2
SHR 25-115 25 31 39 - - 115
SHR 32-120 32 38 46.5 - - 120

h6 Tolerance Data of Tool Shank OD

10.1~ 140 | 141~ 180 | 181~ 240 | 241~ 300 | 30.1~ 400

TOOL SHANK OD ()

h6 Tolerance 0~ 8um 0~ 9um 0~ 11pm 0~ 11pm 0~ 13um 0~ 13um 0~ 16um

SHRINK FIT CHUCK

EXTENSION SLEEVE

SLIM DESIGN
3° Slope

L2

L1

AT.

w

28

UNION MATERIALS

CODENO Shank Tolerance
SHR 3-160 3 6 9 57.2
SHR 4-160 4 7 12 477
SSR12 12 h4
SHR 5-160 5 8 15 38.2
SHR 6-160 6 9 25 286
SHR 3-160 3 6 9 954
SHR 4-160 4 7 12 85.9
SHR 5-160 5 8 15 76.3
SSR16 16 160
SHR 6-160 6 9 - 66.8
SHR 8-160 8 1 477 e
SHR 10-160 10 13 32 286
SHR 6-160 6 9 - 95 HYDRAULIC
SHR 8-160 8 11 85.9
SSR20 20 e
SHR 10-160 10 13 32 66.8
SHR 12-160 12 15 38 47.7
SHRINK FIT
CHUCK
MILLING
CHUCK
ER COLLET
CHUCK
NC DRILL
CHUCK
h6 Tolerance Data of Tool Shank OD e
CHUCK
TOOL SHANK OD ( 10.1~ 14.0 | 14.1~ 18.0 | 18.1~ 24.0 | 24.1~ 30.0 | 30.1~ 40.0
h6 Tolerance 0~ 8um 0~ 9um 0~ 11um 0~ 11um 0~ 13um 0~ 13um 0~ 16pm
CUTTING TOOLS 29



SHRINK FIT CHUCK SLIM DESIGN SINGLE MILLING CHUCK

EXTENSION SLEEVE

3° slope
;{T!
‘ o ‘ L1
| L2
L
For

| AT3 || > um || AD || 52~55 | o
12 76.3
20 25

PART.
CHUCK

‘ﬂm
@D2

Carbide

SHR 6-300 6
SR20
SHR 8-300 8 14 572
SHR 8-300 8 14 25 105
SHR 10-300 10 16 32 859
SR25 SHR 12-300 12 18 25 38 66.8
SHR 14-300 14 20 477
300 h6
SHR 16-300 16 22 40 28.6
SHR 10-300 10 16 32 152.7
SHR 12-300 12 18 %8 1335
SR32 SHR 14-300 14 20 32 1145
HYDRAULIC SHR 16-300 16 2 40 954 HYDRAULIC
CHUCK SHR 20-300 20 26 42 57.2 CHUCK
SHRINK FIT SHRINK FIT
CHUCK CHUCK
Durability
MILLING MILLING
CHUCK CHUCK
ER COLLET ER COLLET
CHUCK CHUCK
Needle Roller Bearing T.I.R Accuracy
NC DRILL NC DRILL
CHUCK CHUCK
e D6 Tolerance Data of Tool Shank OD APING
CHUCK CHUCK

TOOL SHANK OD () 10.1~ 140 | 141~ 180 | 181~ 240 | 241~ 300 | 30.1~ 400

h6 Tolerance 0~ 8um 0~ 9um 0~ 11um 0~ 11pm 0~ 13um 0~ 13um 0~ 16um
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SHRINK MILLNG CHUCK SHRINK MILLNG CHUCK

MAS 403 - BT DIN 69871 - SK

L1

L2

o

%
o%
ofel
T
8

X

,v
X
202
X

ool

ofoe

%

XX
5K
%

FRRRRS
0%
BRRRK

(5
o,
RS

VV,;V
RITRRX
T

ool

COOLANT

* It is possible to use center through coolant.

Apply the ONK collet.
| AT3 || = Oy || AD || 58~60 |mm | AT3 || = um || AD || 58~60 |mm

I S T B N
75 20 59 K20

C20-75 C20-105
BT30
C20-90 90 K40 C25-105 25 62 105 K25
C20-80 20 19 59 80 65 K20 C32-105
32 75 K32
C20-90 90 C32-135 135
C20-135 135 C20-105 20 59 K20
C25-90 90 C25-105 25 62 105 K25
BT40 25 255 62 70 K25
C25-135 135 C32-105
C32-90 90 SKS0 C32-135 32 75 135 K32
HYDRAULIC C32-105 32 25 75 105 75 K32 C32-165 165 HYDRAULIC
CHUCK C32-135 135 C42-115 115 CHUCK
C20-105 105 C42-135 42 94 135 K42
20 19 59 65 K20
C20-150 150 C42-165 165
SHRINK FIT C25-105 o _ © 105 20 K25 SHRINK FIT
CHUCK ©25-135 - 135 CHUCK
C32-110 110
BT50
C32-135 32 25 75 135 75 K32
MILLING C32-165 165 MILLING
CHUCK C42-110 10 CHUCK
C42-135 42 25 94 135 85 K42
C42-165 165
ER COLLET ER COLLET
CHUCK CHUCK
NC DRILL NC DRILL
CHUCK CHUCK
TAPPING TAPPING
CHUCK CHUCK
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Ll SHRINK MILLNG CHUCK

DIN 69893 - HSK

) L1
L1 L2
L2

Fig.2

COOLANT
+ It is possible to use center through coolant. Apply the ONK collet.

| | | =10pm | | | | |
AT3 2.5xD AD 58~60 mm

100
1 20 19 59 65

HYDRAULIC

SHRINK FIT

NCDRILL

TAPPING

HSK50A C20-100
C20-105 105
HSK63A
C32-130 2 32 25 75 130 75
C20-110 20 19 59 110 65
HSK100A C32-135 1 32 - 75 135 7%
C42-135 42 94 135 85
CHUCK
CHUCK
MILLING
CHUCK
ER COLLET
CHUCK
CHUCK
CHUCK
34 UNION MATERIALS

MILLNG CHUCK COLLET

NK(LENGTH ADJUSTABLE)

L1
(— — 15
: ¢ e
L !
K (STRAIGHT COLLET)
L1
_JI'TT nn

D1
d1
D

ONK(FoR CENTER THROUGH COOLANT)

CODENO (d1)
NK20 6,8,10,12,16 20 24 66
NK32 6,8,10,12,16, 20, 25 32 37 80
NK42 | 6,8,10,12,16,20, 25,32 42 48 87

CODENO (d1)
K20 6,8,10,12,16 20 24 50
K32 6,8,10,12,16,20,25 32 36 65
K42 | 6,8,10,12,16,20,25,32 | 42 48 75

L1
fO—\;=s:LF 5
= =
5 || pe——L 5]
: l‘“{—
CUTTING TOOLS

mm
20 24 v

ONK20 6,8,10,12,16
ONK32 6,8,10, 12,16, 20, 25 32 37 90
ONK42 | 6,8,10,12,16, 20, 25,32 42 48 97

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NC DRILL
CHUCK

TAPPING
CHUCK

35



I8 ER COLLET CHUCK ER COLLET CHUCK

MAS 403 - BT30 MAS 403 - BT40

L1

d1
D1

G1

R [ B / nlln'ﬂE,

d1
D1

D1

d1

Fig.2

Bal./rpm
=5um G6.3
AT3 Py 12000 AD s8~60 |

e T .
=5um G6.3
AT3 Py 200 AD se~60 |

ER11-60 ER11-60 10~ 7 M8x1.0 ERNT1 ERST1
0 M8x1.0 ERN11 ERS11
ER11-90 90 0.6 ER16-60 60 1.1
1.0~ 10 28 M11x1.0 ERN16 ERS16
ER16-60 60 05 ER16-90 90 13
1.0~ 100 28 M11x1.0 ERN16 ERS16
ER16-90 90 0.6 ER20-80 80 12
1.0~ 13 34 M14x1.0 ERN20 ERS20
ER20-60 60 0.6 ER20-105 105 14
BT30 1 1.0~ 13 34 M14x1.0 ERN20 ERS20
ER20-90 90 0.7 ER25-80 80 13
BT40 1.0~ 16 2 M18x1.5 ERN25 ERS25
ER25-75 75 1.0 ER25-105 105 15
10~ 16 42 M18x1.5 ERN25 ERS25
ER25-105 105 1.1 ER32-80 80 14
ER32-75 75 M8x1.25 1.1 ER32-105 2020 % 105 M2b1.5 17 ERAN32 ERS32
- X . . - .
HYDRAULIC 20~ 20 50 ERN32 ERS32 HYDRAULIC
CHUCK ER32-105 105 M24x1.5 12 ER40-80 80 M12x1.75 16 CHUCK
30~ 26 63 ERN40 ERS40
ER40-105 105 M28x1.5 22
50~ 34 78 105 M36x2.0 27 ERN50 ERS50
SHRINK FIT SHRINK FIT
CHUCK CHUCK
MILLING MILLING
CHUCK CHUCK
ER COLLET ER COLLET
CHUCK CHUCK
NC DRILL NC DRILL
CHUCK CHUCK
TAPPING TAPPING
CHUCK CHUCK
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PART.

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NCDRILL
CHUCK

TAPPING
CHUCK

38

ER COLLET CHUCK

MAS 403 - BT50

d1
D1

Bal./rpm
=5pm G6.3
AT3 2.5%D 12000 AD 58~60 | o

ER16-90
1.0~ 10 M11x1.0 ERN16 ERS16
ER16-120 120 4.1
ER20-90 90 4.0
1.0~ 13 34 M14x1.0 ERN20 ERS20
ER20-120 120 4.2
ER25-105 105 4.0
1.0~ 16 42 M18x1.5 ERN25 ERS25
ER25-135 135 4.3
BT50
ER32-105 105 4.1
2.0~ 20 50 M24x1.5 ERN32 ERS32
ER32-135 135 4.4
ER40-105 105 4.3
3.0~ 26 63 M28x1.5 ERN40 ERS40
ER40-135 135 4.7
105 4.8
5.0~ 34 78 M36x2.0 ERN50 ERS50
135 5.5

UNION MATERIALS

ER COLLET CHUCK

DIN 69871 - SK

S
l=

‘—9—‘
D1

L1

I e
=5um G6.3
AT3 Py 200 AD se~60 |

ER16-70
0 ER16 ERN16 ERS16
ER16-100 100
ER20-70 70
1.0~ 13 34 ER20 ERN20 ERS20
ER20-100 100
SK40
ER25-70 70
1.0~ 16 42 ER25 ERN25 ERS25
ER25-100 100
ER32-70 70
25~ 20 50 ER32 ERN32 ERS32
ER32-100 100
ER16-70 70
10~ 10 28 ER16 ERN16 ERS16 HYDRAULIC
ER16-100 100 CHUCK
ER20-70 70
1.0~ 13 34 ER20 ERN20 ERS20
ER20-100 100
ER25-70 70 SHRINK FIT
SK50 1.0~ 16 42 ER25 ERN25 ERS25 CHUCK
ER25-100 100
ER32-70 70
25~ 20 50 ER32 ERN32 ERS32
ER32-100 100
ER40-70 70 MILLING
3~26 63 ER40 ERN40 ERS40 CHUCK
ER40-100 100
SK30 shank ER collet chuck are avaialble depend on buyer request
ER COLLET
CHUCK
NCDRILL
CHUCK
TAPPING
CHUCK
CUTTING TOOLS 39



PART.

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NCDRILL
CHUCK

TAPPING
CHUCK

40

ER COLLET CHUCK

DIN 69893 - HSK

D1

L1

Bal./rpm
=5um G6.3
AT3 2.5xD 12000 AD 58~60 mm

ER11-75 10~ 7 ERT1 ERN11 ERS11

ER16-80 1.0~ 10 28 60 ER16 ERN16 ERS16

ER16-100 1.0~ 10 28 100 ER16 ERN16 ERS16

ER20-90 1.0~ 13 34 70 ER20 ERN20 ERS20

HSK50A ER20-100 1.0~ 13 34 100 ER20 ERN20 ERS20
ER25-70 1.0~ 16 42 70 ER25 ERN25 ERS25

ER25-100 10~ 16 42 100 ER25 ERN25 ERS25

ER32-80 15~ 20 50 80 ER32 ERN32 ERS32

ER32-100 20~ 20 50 100 ER32 ERN32 ERS32

ER11-75 10~ 7 19 75 ER11 ERN11 ERS11

ER11-100 10~ 7 19 100 ER11 ERN11 ERS11

ER16-75 1.0~ 10 28 75 ER16 ERN16 ERS16

ER16-100 1.0~ 10 28 100 ER16 ERN16 ERS16

ER20-75 1.0~ 13 34 75 ER20 ERN20 ERS20

HSK63A ER20-100 1.0~ 13 34 100 ER20 ERN20 ERS20
ER25-75 10~ 16 42 75 ER25 ERN25 ERS25

ER25-100 10~ 16 42 100 ER25 ERN25 ERS25

ER32-75 20~ 20 50 75 ER32 ERN32 ERS32

ER32-100 20~ 20 50 100 ER32 ERN32 ERS32

ER40-75 30~ 26.0 63 75 ER40 ERN40 ERS40

ER40-120 30~ 260 63 120 ER40 ERN40 ERS40

ER16-100 05~ 10 28 100 ER16 ERN16 ERS16

ER20-100 1.0~ 13 34 100 ER20 ERN20 ERS20

HSK100A ER25-100 1.0~ 16 42 100 ER25 ERN25 ERS25
ER32-120 15~ 20 50 100 ER32 ERN32 ERS32

ER40-130 3.0~ 26.0 63 120 ER40 ERN40 ERS40

UNION MATERIALS

ER COLLET CHUCK

STRAIGHT SHANK ER COLLET CHUCK (STANDARD DESIGN)

L1 L2

G1

D1
|

-

d1

Bal./rpm
=5um G6.3
AT3 2o 19000 AD s8~60 |

B T

ER11-75
ER11-110 70
10~ 7 19 M8x1.0 ERST1
ER11-100 60 "
ER11-130 90
ER16-105 60
K20 10~ 10 20 28 M11x1.0 ERST6
ER16-135 90 45
ER20-120 70
10~ 13 34 M14x1.0 ERS20
ER20-150 100
ER16-130 80
10~ 10 28 M11x1.0 ERST6 HYDRAULIC
ER16-160 110 50 CHUCK
K25 ER20-130 25 80
10~ 13 34 M14x1.0 ERS20
ER20-160 110
ER25-135 1.0~ 16 42 80 55 M18x1.5 ERS25 SHRINK FIT
ER20-130 80 CHUCK
10~ 13 34 50 M14x1.0 ERS20
ER20-160 110
K32 32
ER25-135 10~ 16 42 80 55 M18x1.5 ERS25
O~ X1,
ER25-165 110 MILLING
ER32-170 10 cruee
20~ 20 50 60 M24x1.5 ERS32
ER32-210 150
K42 2
ERS0-185 50~ 34 78 100 85 M16x2.0 ERS50
.0~ X2
ER50-225 140 ER COLLET
CHUCK
NC DRILL
CHUCK

K-ER/M
TAPPING

ER11M-140 10~ 7 M8x1.0 ERS1IM
K20 ER16M-140 10~ 10 20 22 140 40 M11x1.0 ERS16M
CUTTING TOOLS 41



PART.

HYDRAULIC

ER COLLET CHUCK

ER COLLET

-
-

6 10~ 14 0.015
| = 10 15~ 29 0015
. . . ) s 5
— ] 16 30~ 59 0015
2 6.0~ 99 0,015
o 40 100~ 179 002
} 50 180~ 269 002
L1 60 270~ 340 0.02

CHUCK
mm

SHRINK FIT
CHUCK ER11 10~ 7 15 180 ERT1 ERN11
ER16 1.0~ 10 17.0 275 ER16 ERN16
ER20 1.0~ 13 210 315 ER20 ERN20
MILLING ER25 1.0~ 16 26.0 34.0 ER25 ERN25
CHUCK ER32 20~ 20 330 40.0 ER32 ERN32
ER40 3.0~ 26 41.0 46.0 ER40 ERN40

ER COLLET

CHUCK
ER COLLET CODE NO (d1) NUT

NCDRILL
CHUCK ER11 1.0,15,2.0,2.5,3.0,35,4.0,45,50,55,6.0,6.5,7.0 13PCS
ER16 1,2,3,4,5,6,7,8,9,10 10PCS
ER20 2,3,4,5,6,7,8,9,10,11,12,13 12PCS
TAPPING ER25 2,3,4,5,6,7,89,10,11,12,13,14,15,16 15PCS
CHUCK ER32 3,4,5,6,7,8,910,11,12,13,14,15,16,17,18,19, 20 18PCS
ER40 4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20, 21, 22, 23, 24, 25, 26 23PCS
ER50 6,7,8910,12,14,16,18, 20,22, 24,26,28,30, 32,34 17PCS

42 UNION MATERIALS

SINGLE MILLING CHUCK

ERC (FOR CENTER THROUGH COOLANT)

&

D1

: _ .- ® i
m mﬁi S |! — Q /

mm

d
ERC16 4 ~ 10 17.0 275 ER16 ERN16
ERC20 6 ~ 13 210 315 ER20 ERN20
ERC25 6 ~ 16 26.0 340 ER25 ERN25
ERC32 8~20 33.0 40.0 ER32 ERN32
ERC40 10~ 26 410 46.0 ER40 ERN40

ER COLLET CODENO (d1)

ERC16 4,5,6,7,8,9,10 TPCS
ERC20 6,7,8,9,10,11,12,13 8PCS
ERC25 6,7,8,9,10,11,12,13,14,15,16 11PCS
ERC32 8,9,10,11,12,13,14,15,16,17,18,19,20 13PCS
ERC40 10,11,12,13,14,15,16,17,18,19, 20, 21, 22, 23, 24, 25, 26 17PCS

Collet set to be supplied with wooden tray

CUTTING TOOLS

HYDRAULIC
CHUCK

SHRINK FIT

CHUCK

MILLING

CHUCK

ER COLLET
CHUCK

NC DRILL
CHUCK

TAPPING

CHUCK

43




PART.

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NCDRILL
CHUCK

TAPPING
CHUCK
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ER NUT / ER SPANNER

ERN

Hexagon

G1

D1

L1

A Type

ERN11-A
ERN16-A
ERN20-A
ERN11-M
ERN16-M
ERN20-M
ERN25-M
ERN25-UM/RD
ERN32-UM/RD
ERN40-UM/RD
ERN50-UM/RD

28
34
16
22
28
35
42
50
63
78

Mini

G1

D1

L1

M Type

113
175
19.0
120
18.0
19.0
20.0
20.0
225
225
355

M14x0.75
M221.5
M251.5
M130.75
M191.0
M241.0
M301.0
M321.5
M401.5
M501.5
M64 2.0

Standard

D1

L1

UM/RD Type

ERT1
ER16
ER20
ER11
ER16
ER20
ER25
ER25
ER32
ER40
ER50

ER11
ER16
ER20
ER11
ER16
ER20
ER25
ER25
ER32
ER40
ER50

NC DRILL CHUCK

MAS 403 - BT

ERN

L1
|
L1
= )
L1

mm

ERS11-A
ERS16-A
ERS20-A
ERS25-UM.KM/RD
ERS32-UM.KM/RD
ERS40-UM.KM/RD
ERS50-UM.KM/RD
ERS11-M
ERS16-M
ERS20-M
ERS25-M

17.0
250
30.0
37.0
46.5
58.0
74.0
11.5
15.0
19.5
250

125
145
170
207
250
290
351

95
7
129
142

UNION MATERIALS

CHUCKING
NPU8-70 10~ 8 385
BT30
NPU13-105 10~ 13 50.5 97 108
NPU8-70 72 78
1.0~ 8 385
NPU8-110 1 17
BT40
NPU13-100 100 111
10~ 13 505
NPU13-130 132 143
NPU8-85 83 89
10~ 8 385
NPU8-110 111 17
BT50
NPU13-100 100 111
10~ 13 50.5
NPU13-130 132 143
HYDRAULIC
DIN 69893 - HSK
SHRINK FIT
L1 CHUCK
( - a
MILLING
IR CHUCK
! L1
ER COLLET
=30
AT3 Py 58~60
HSK50A NPUS8-140 10~ 8 385
HSK63A NPUS-140 10~ 8 385 TAPPING
NPU13-140 1.0~ 13 50.5 142 153 CHUCK
NPU8-150 10~ 8 385 151 157
HSK100A
NPU13-170 10~ 13 50.5 172 183
CUTTING TOOLS 45




PART.

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NCDRILL
CHUCK

TAPPING
CHUCK

46

END MILL HOLDER

MAS 403 - BT

L1

L2

G1

L4

Fig1

Bal./rpm
=5um G6.3
AT3 20 12000 AD s8~60 |

T T T T T
25
60 35 18

EMH6-60 6 M6x0.75
EMH8-60 8 28 M8x1.0
EMH10-60 10 35 60 40 20
BT30 EMH12-60 12 37 60 59 225
EMH16-75 16 40 75 62 20 ” M10x1.25
EMH20-75 20 43 75 64
EMH25-75 25 48 75 69 20 20
EMH6-80 6 25 M6x0.75
35 18
EMHS8-80 8 28 M8x1.0
EMH10-80 10 35 80 40 20 M10x1.25
EMH12-80 12 42 59 225
BT40 M12x1.5
EMH16-80 16 48 62 20
EMH20-90 20 52 70
90 24
EMH25-90 25 55 74 25 M16x1.5
EMH32-105 32 60 105 78 28
EMH6-90 6 25 M6x0.75
920 35 18
EMH8-90 8 28 M8x1.0
EMH10-90 10 35 % 40 20 M10x1.25
EMH12-90 12 42 59 225
M12x1.5
EMH16-105 16 48 62 20
BT50 EMH20-105 20 52 105 70 20 ”
EMH25-105 25 62 74 25 M16x1.5
EMH32-105 32 75 78 28
EMH40-120 40
80 88 32 30
EMH42-120 42 120 M20x1.5
EMH50-120 50 100 98 35 35

UNION MATERIALS

END MILL HOLDER

DIN 69871 - SK40

L1

Bal./rpm
=5um G6.3
AT3 2.5%D 12000

| AD || 58~60 |
mm

50
25 M6

EMH6-50 6
EMH6-100 100
EMHS8-50 50
8 28
EMH8-100 100
EMH10-50 50
10 35
EMH10-100 100
EMH12-50 50
12 42
EMH12-100 100
EMH14-50 50
SK40 14 44
EMH14-100 100
EMH16-63 16 63
EMH16-100 18 100
EMH18-63 18 63
EMH18-100 100
EMH20-63 63
20 52
EMH20-100 100
EMH25-100 25 55 100
EMH32-100 32 60 100

CUTTING TOOLS

M8
M10
M12
HYDRAULIC
M12 CHUCK
M14
SHRINK FIT
CHUCK
M16
M16 MILLING
CHUCK
M16
ER COLLET
CHUCK
NC DRILL
CHUCK
TAPPING
CHUCK
47



ZUISe END MILL HOLDER END MILL HOLDER

DIN 69871 - SK50 DIN 69893 - HSK

L1

G1

Bal./rpm Bal./rpm
=5um G6.3 =5um G6.3
AT3 25%D 12000 AD 5~60 | AT3 Py 23 AD se~60 |

65
25 M6

EMH6-65 . EMH6-65 6 25 65 M6
EMH6-100 100 EMH8-65 8 28 65 M8
EMH8-65 65 EMH10-65 10 35 65 M10
8 28 M8 HSK50A
EMH8-100 100 EMH12-80 12 42 80 M10
EMH10-65 65 EMH16-80 16 48 80 M10
10 35 M10
EMH10-100 100 EMH20-80 20 52 80 M10
EMH12-65 12 " 65 EMH6-70 6 25 70 M6
EMH12-100 100 M12 EMHS8-70 8 28 70 M8
HYDRAULIC EMH14-63 14 " 63 EMH10-75 10 35 70 M10 HYDRAULIC
CHUCK SK50 EMH14-100 100 EMH12-95 12 42 95 M12 CHUCK
EMH16-75 75 EMH14-80 14 44 80 M12
16 HSK63A
EMH16-100 18 100 - EMH16-95 16 48 95 M12
SHRINK FIT EMH18-63 18 63 EMH18-80 18 50 80 M14 SHRINK FIT
CHuCK EMH18-100 100 EMH20-100 20 52 100 M16 CHUCK
EMH20-75 20 5 75 EMH25-110 25 62 110 M16
EMH20-100 100 M6 EMH32-110 32 75 110 M16
MILLING EMH25-80 - 6 80 EMH6-80 6 25 80 M6 MILLING
CHUCK CHUCK
EMH25-100 100 EMH8-80 8 28 80 M8
EMH32-100 32 75 100 M20 EMH10-80 10 35 80 M10
EMH40-100 40 80 EMH12-100 12 42 100 M12
ERCOLLET EMH14-80 14 44 80 M12 ERCOLLET
CHUCK HSK100A CHUCK
EMH16-110 16 48 110 M13
EMH18-100 18 50 100 M14
EMH20-120 20 52 120 M16
NCDRILL NCDRILL
CHUCK EMH25-120 25 62 120 M16 CHUCK
EMH32-120 32 75 120 M16
TAPPING TAPPING
CHUCK CHUCK

48 UNION MATERIALS CUTTING TOOLS 49



il FACE MILL ARBOR - FMA

FMA

L3
0 L2
g
e 1 388 &= |2
u Sl L4
LV
Fig.1 N
H1 ‘
L3
L1 ‘LZ ‘
r\-
—- . H (88 (@)
i
UA =
Fig.2
| H1 |

AT3 | 58~60 |
mm

CODENO

WEIGHT
(kg)

BT30 13
—_— FMA25.4 45 22 50 95 33 95 80 50
10 15
BT40 FMA31.75 45 30 60 127 40 1.7 105 100 €0
HYDRAULIC FMA38.1 60 34 80 15.9 50 14 29 120 125
eruee 45 37 | 9
FMA25.4 22 50 95 33 80 50
90 46 140
1 10
45 45 105
SHRINK FIT FMA31.75 75 30 60 127 40 - 135 100
CHUCK
BT50 45 43 105
FMA38.1 34 80 15.9 50 125
75 14 5.6 135 60
45 49 105
MILLING FMA50.8 36 98 19 65 160
CHUCK 75 68 135
FMA47.625 2 38 128.57 254 - - 77 200
ER COLLET
CHUCK
NCDRILL
CHUCK
TAPPING
CHUCK
50 UNION MATERIALS

FACE MILL ARBOR - FMA

DIN 69893 - HSK

L3 [
L3 L1 2
1 2 ‘ L1 L2 7

g | : { % ; ’:EF JE%[:S

(=l o B
Fig.1 | Fig.2 Al Fig.3 \;

D1

D3
D3
D1
D3

AT3 %
mm
After assembling cutter

CODENO

HSKS50A
FMA25.4 60 22 50 95 33 10 110 80 50
1

HSK63A FMA31.75 30 60 127 40 100
65 125 60

FMA38.1 34 80 159 50 14 125
FMA25.4 60 22 50 95 33 10 110 80 50

FMA31.75 65 ) 30 60 127 40 125 100
HSK100A FMA38.1 34 80 15.9 50 " 125 125 o

FMA50.8 75 36 98 19 65 135 160

FMA47.625 80 3 38 12857 254 - - 140 200

CUTTING TOOLS

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NCDRILL
CHUCK

TAPPING
CHUCK
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ZUIa FACE MILL ARBOR - FMB SINGLE MILLING CHUCK

FMB FMC

L3 L3
L1 L2 LT 12

L4
’- Ll 1 A
) - alll SNe—— I
Fig.1 - ‘77 Fig.1 H1
K] L3
L1 L2
//_ I~ \/
~_ gy
L ul] 61
S | AN ] —
%) B U e =
LA x|
Fig.2 —
Fig.2 Nt L
LH

| AT3 || 58~60 | AT3 | 58~60 |
mm mm

INCH TYPE METRIC TYPE INCH TYPE METRIC TYPE
CODE NO CODENO CODE NO Fig 1 G WEIGHT| | _ H1
e (@ N
B 14 80 BT:
BT30 45 17 % BT30 145 e 1 18 10 10%30 0 0 B FMC22 %
- - 4 - M . A
FMB25.4| 60 80 95 12 - - |13 |10 25 | 110 | 80 | 50 FMB27 | 60 > * 13 8 ° o0
HYDRAULIC M 20 130 HYDRAULIC
CHUCK BT40 2 47 | 140 BT40 90 CHUCK
60 15 110 60
FMB38.1| 60 85 | 159 16 - - | 50 | 14 74 123|125 | 63 FMB40 | 60 BT40 | FMC25.4 % 20 70 95 12 M12x35 2s o 80 BT40 | FMC27 o0
45 2 : 50
5 40 % FMC38.1 60 22 85 159 14 M16x35 23 1o 100 FMC32 | 60
. X,
SHRINK FIT FMB25.4 1 |26 | 80 95 12 - - 13310 80 | 50 FMB27 | 90 | 75 26 125 75 SHRINKFIT
CHUCK 90 5.8 140 ﬁ 42 100 60 crber
- - 18 45 - 10 M10x30 47 145 50 40
BT50 BT50 45 * FMC22 | 105
45 47 | 108 I 53 190 150
MILLING MILLING
FMB38.1 85 16 - - | 50 | 14 125 —
CHUCK 75 159 61 | 138 63 105 5750 | FMC25.4 45 41 9% srs0 | FczT % CHUCK
. 1 20 70 95 12 M12x35 80
105 87 | 168 FMB4OF 9 * o5 | 110 =
75 - 150
- - | 2 | 25 | 140 254 | M16 (1016 - - 79 | 138 | 200 FMB60 50
45 42 95 45
ER COLLET —— ER COLLET
cHUCK FMC38.1 75 22 85 159 14 M16x35 55 125 | 100 FMC32 | 75 CHUCK
105 70 155 105
NCDRILL NCDRILL
CHUCK CHUCK
TAPPING TAPPING
CHUCK CHUCK
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ZO8 FACE MILL ARBOR - FMC TAPPING CHUCK

DIN 69893 - HSK MAS 403 - BT

L3 ‘ L3 ,
L1 L2 \ L1 L2 ‘
-4 L1
Y
/___vi (Comp) F1} }Fz[Tensionl
3 61
Tt §IfE SN % @ _-j: T
- W =l | eee o — s ) 5
Fig.1 NV W N\
" Fig.2 |

| AT3 || 58~60 |
mm

METRIC TYPE

CODE NO After assembling cutter Tapping Range WEIGHT
FIG G CODE NO D1 D2 L1 Fr F2 Collet
FMC16 45 17 38 8 M8x3.0 40 BT30 TC0312-130 130 1.5
HSK40A 1 3~ 12 174~ 1/2 1/8 32 45 6.5 12 SES1
FMC22 45 18 45 10 M10x3.0 85 50 0 BT40 TC0312-135 135 1.8
FMC16 45 2 17 38 8 M8x3.0 40 TC0822-160 8~ 25 5/16~ 7/8 | 1/8~ 1/2 50 62 160 145 13 26 SES2
HSK50A FMC22 50 18 45 10 M10x3.0 90 50 TC0312-150 2~ 12 1/4~ 1/2 1/8 32 45 150 6.5 12 42 SES1
FMC27 50 1 20 70 12 M12x3.5 80 50 BT50 TC0822-175 8~ 22 5/16~ 7/8 | 1/8~ 1/2 50 62 175 145 13 54 SES2
FMC32 50 22 85 14 M16x3.5 100 TC1638-240 16~ 38 |5/8~ 13/8 |1/4~ 13/8 72 88 240 20 20 7.8 SES3
HYDRAULIC 100 — HYDRAULIC
CHUCK FMC16 60 ) 17 38 8 M8x3.0 40 0 CHUCK
FMC22 60 18 45 10 M10x3.0 50
HSK63A
FMC27 60 ] 20 70 12 M12x3.5 10 80 50
SHRINK FIT FMC32 60 22 85 14 M16x3.5 100 SHRINK FIT
CHUCK FMC16 75 17 38 8 M8x3.0 s 40 20 CHUCK
FMC22 75 18 45 10 M10%3.0 50
HSK100A 2
FMC27 7 20 70 12 M12x3.5 195 80 50
MILLING FMC32 75 22 85 14 M16x3.5 100 MILLING
CHUCK CHUCK
ER COLLET ER COLLET
CHUCK CHUCK
NC DRILL NC DRILL
CHUCK CHUCK
TAPPING TAPPING
CHUCK CHUCK
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I8 TAPPING CHUCK SHANK INFORMATION

SES HSK SHANK DIN 69893-1, ISO 12164-1 : 2001

[
5
iS§
N 3 5
() RS o~ - o o~
s 1 m‘ o A @
T
H2 ‘
- L3 L
mm
CODENO
HSK40A 40 30 4500 34 50 46 20 20 40 35 16
SES-1 o 12 — y - - 25 pye 0312 HSK50A 50 38 59.30 ) 68 60 25 2 50 ) 18
SES-2 8~ 25 516~ 7/8 | 1/8~ 172 31 50 33 355 TC0822 HSKG63A 63 48 230 53 84 5 32 % 63 42 18
SES-3 6~ 38 | 58~ 138 | va~ 118 48 - 5 555 1638 HSK100A 100 75 109.75 82 120 120 50 29 100 45 20

Tap size

Tap collet size METRIC Tap collet size HSK40A 21 255 23 8.05 9 1 170 120 M12x1.0
HSK50A 26 320 29 10.54 12 14 210 155 M16x1.0
HSK63A 34 400 37 12.54 16 18 265 200 M18x1.0
M4  M45 5.0 4.0 P 1/4 1/4 11 9 HSK100A 53 63.0 58 20.02 20 22 44.0 315 M24x15
M5 M55 55 | . - 8 | 38 | 14 | M
HYDRAULIC M6 ul/4 | 6.0 ’ 1/2 1/2 18 14 HYDRAULIC
CHUCK U5/16 | 6.1 58 19 | 15 CHUCK
SES-1 5.0
M8 M7 6.2 SES-3 3/4 | 3/4 23 17
M10 M9 us/8 | 70 55 7/8 24 19
SHRINK FIT M11 U716 | 80 6.0 1 1 2 SHRINK FIT
21
cruee M12 85 | 65 1178 | 28 cruee
ui1/2 9.0 70 M : Metric threads
SES-2 M14 M15 | U9/16 | 105 8.0 UNC : Unified coarse threads
MILLING us/8 | 120 9.0 PT : Pipe taper threds MILLING
CHUCK - Pi i CHUCK
M16 125 PF : Pipe straight threads
10.0
M17 13.0
M18 Us/4 | 140 | 110
ER COLLET ER COLLET
CHUCK M20 L 120 CHUCK
M22 u7/8 | 170 | 130
M24 M25 19.0
SES-3 15.0
M27 M26 U1 20.0
NC DRILL — NC DRILL
CHUCK M28 20 . CHUCK
u11/8 | 220 ’
M30 230 17.0
TAPPING M32 Ut/ | 240 19.0 TAPPING
CHUCK M33 250 CHUCK
M35 M34 [U13/8| 260 210
M36 M38 280 '
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PART.

HYDRAULIC

CHUCK

SHRINK FIT

CHUCK

MILLING

CHUCK

ER COLLET

CHUCK

NCDRILL

CHUCK

TAPPING

SHANK INFORMATION

BOTTLE GRIP TAPER MAS 403 - BT

L2 L2
<—>‘<—>

@ di
-

LC U N N I P N O AV N T

BT40
BT50
BT60

31.75
63 44.45 53
100 69.85 85
155 107.95 135

17.0
250
31.0

65.4
101.8
161.8

25
35
45

>

M12x1.75
16.1 M16x2.0
257 M24x3.0
257 M30x3.5

W W NN

DIN 69871-1 A/B, 7388/1 : 1983(E)

19.1

‘ @ di
-

CHUCK SK30 50.00 3175 M12x1.75
SK40 63.55 4445 56.25 50 17 68.4 228 25.0 185 16.1 M16x2.0
SK50 97.50 69.85 91.25 80 25 101.75 355 377 300 257 M24x3.0

58 UNION MATERIALS

SHANK INFORMATION

CAT SHANK (ANSI/ASME B5.50 - 1985)

MIN35 i
-

L NI I S S S I P O

CAT30 50.00 31.75 31.75 47.625 16.25 18.67

CAT40 63.55 44.45 56.25 44.45 17.0 68.250 22.60 25.00 16.1
CAT50 97.50 69.85 91.25 70.10 250 101.600 35.30 37.70 257
CAT60 15.50 107.95 135.26 32.00 161.8 161.930 54.00 59.30 257

UNC1/2~ 13
UNC5/8~ 11
UNC1~ 18

UNCC1,1/4~ 7

DIN 2080, JIS B 6101, ISO 297 : 1988(E)

L

L3

A I N N SO I P Y N T

31.75
NT40 63 44.45 253 93.4 65.4 225 10 16 16.1
NT50 100 69.85 39.6 126.8 101.8 353 12 3.2 257
NT60 155 107.95 60.2 206.8 161.8 60.0 15 32 257

UNC1/2~ 13
UNC5/8~ 11
UNC1~ 18

UNCC1,1/4~ 7

HYDRAULIC
CHUCK

SHRINK FIT
CHUCK

MILLING
CHUCK

ER COLLET
CHUCK

NC DRILL
CHUCK

TAPPING
CHUCK

CUTTING TOOLS
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UNION MATERIALS

CUTTING TOOLS

REAMER

REAMER

HSS Reamer
Carbide Reamer
Counter

Endmill

Drill




LU HAND REAMER

1 ! 1 12
L
« SKH51(M2), JIS
+ Straight Flutes & ST Shank
« Suitable for thro_ugh Holes @ m a
+ Easy Resharpening
CODE NO D L I 12 Flutes CODENO D L I 12 Flutes
GEM 100010~14 1.0M~1.4M 65 15 23 4 GEM 100300 30.0M 305 140 120 10
GEM 100015~19 1.5M~1.9M 65 23 23 4 GEM 100310 31.0M 305 150 120 10
GEM 100020~29 2.0M~2.9M 65 30 23 4 GEM 100320 32.0M 315 150 120 10
GEM 100030~39 3.0M~3.9M 65 45 23 4 GEM 100330 33.0M 315 160 120 10
GEM 100040~49 4.0M~4.9M 80 40 30 6 GEM 100340 34.0M 315 160 120 10
GEM 100050~59 5.0M~5.9M 90 45 35 6 GEM 100350 35.0M 315 160 120 10
GEM 100060~69 6.0M~6.9M 100 50 33 6 GEM 100360 36.0M 320 160 120 10
GEM 100070~79 7.0M~7.9M 105 55 33 6 GEM 100370 37.0M 320 165 120 10
GEM 100080~89 8.0M~8.9M 115 60 42 6 GEM 100380 38.0M 325 165 125 10
GEM 100090~99 9.0M~9.9M 125 65 45 6 GEM 100390 39.0M 325 165 125 10
GEM 100100~109 10.0M~10.9M 130 70 45 6 GEM 100400 40.0M 330 165 125 12
GEM 100110~119 11.0M~11.9M 140 75 50 6 GEM 100410 41.0M 330 170 125 12
GEM 100120~129 12.0M~12.9M 150 75 58 6 GEM 100420 42.0M 335 170 125 12
. GEM 100130~139 13.0M~13.9M 160 80 62 6 GEM 100430 430M 335 170 125 12 Hss
REANIER GEM 100140 14.0M 165 85 62 6 GEM 100440 440M 340 170 125 12 e
GEM 100150 15.0M 175 90 66 8 GEM 100450 450M 340 170 125 12
I GEM 100160 16.0M 185 95 70 8 GEM 100460 46.0M 345 170 125 12 o
REAMER GEM 100170 17.0M 190 100 70 8 GEM 100470 470M 345 175 125 12 REAMER
GEM 100180 18.0M 200 105 75 8 GEM 100480 43.0M 350 180 125 12
GEM 100190 19.0M 210 105 85 8 GEM 100490 49.0M 350 180 125 12
COUNTER GEM 100200 20.0M 220 110 88 8 GEM 100500 50.0M 355 180 125 12 COUNTER
GEM 100210 21.0M 230 120 88 8 GEM 100510 51.0M 360 180 125 12
GEM 100220 22.0M 235 120 90 8 GEM 100520 52.0M 360 180 125 12
GEM 100230 23.0M 250 130 95 8 GEM 100530 53.0M 360 180 125 14
ENDMILL GEM 100240 24.0M 255 130 100 8 GEM 100540 54.0M 360 180 125 14 ENDMILL
GEM 100250 25.0M 260 130 102 8 GEM 100550 55.0M 360 180 125 14
GEM 100260 26.0M 270 130 102 8 GEM 100560 56.0M 360 180 125 14
GEM 100270 27.0M 270 140 102 10 GEM 100570 57.0M 360 180 125 14
o GEM 100280 28.0M 290 140 120 10 GEM 100580 58.0M 360 180 125 14 o
GEM 100290 29.0M 290 140 120 10 GEM 100590 59.0M 360 180 125 14
GEM 100300 30.0M 305 140 120 10 GEM 100600 60.0M 360 180 125 14
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LUl SPIRAL CHUCKING REAMER-7" ST

L
+ SKH55(M35), DIN, H7 Tolerance
* LH Helical 7° & ST Shank
« Suitable for through Holes @ @ w
+ For Mold Hole 7
CODE NO D L 1 Vi Flutes CODENO D L I 12 Flutes
GEM E407020 2.0M 55 16 D 4 GEM E407096~9 9.6M~9.9M 125 36 9 6
GEM E407021~4 2.1M~2.4M 55 16 D 4 GEM E407100 10.0M 133 38 10 6
GEM E407025 2.5M 55 16 D 4 GEM E407101~4 10.1M~10.4M 133 38 10 6
GEM E407026~9 2.6M~2.9M 55 16 D 4 GEM E407105 10.5M 133 38 10 6
GEM E407030 3.0M 61 15 D 6 GEM E407106~9 10.5M~10.8M 133 38 10 6
GEM E407031~4 3.1M~3.4M 61 15 D 6 GEM E407110 11.0M 142 41 10 6
GEM E407035 3.5M 61 15 D 6 GEM E407111~4 11.1M~11.4M 142 41 10 6
GEM E407036~9 36M~3.9M 61 15 D 6 GEM E407115 11.5M 142 41 10 6
GEM E407040 4.0M 75 19 4 6 GEM E407116~9 11.6M~11.9M 142 41 10 6
GEM E407041~4 4.1M~4.4M 75 19 4 6 GEM E407120 12.0M 151 Y 10 6
GEM E407045 45M 75 19 45 6 GEM E407121~4 12.1M~12.4M 151 44 10 6
GEM E407046~9 4.6M~4.9M 75 19 45 6 GEM E407125 12.5M 151 44 10 6
GEM E407050 5.0M 86 23 5 6 GEM E407126~9 12.6M~12.9M 151 44 10 6
. GEM E407051~4 5.1M~5.4M 86 23 5 6 GEM E407130 13.0M 151 44 10 6 Hss
REANIER GEM E407055 5.5M 86 23 55 6 GEM E407135 13.5M 151 44 12 6 e
GEM E407056~9 5.6M~5.9M 86 23 55 6 GEM E407140 14.0M 160 47 12 8
I GEM E407060 6.0M 93 26 6 6 GEM E407145 14.5M 160 a7 12 8 o
REAMER GEM E407061~4 6.1M~6.4M 93 26 6 6 GEM E407150 15.0M 162 50 12 8 REAMER
GEM E407065 6.5M 93 26 6 6 GEM E407155 15.5M 162 50 12 8
GEM E407066~9 6.6M~6.9M 93 26 6 6 GEM E407160 16.0M 170 52 16 8
COUNTER GEM E407070 7.0M 109 31 7 6 GEM E407165 16.5M 170 52 16 8 COUNTER
GEM E407071~4 7.1M~T7.4M 109 31 7 6 GEM E407170 17.0M 175 54 16 8
GEM E407075 7.5M 109 31 7 6 GEM E407175 17.5M 175 54 16 8
GEM E407076~9 7.6M~7.9M 109 31 7 6 GEM E407180 18.0M 182 56 16 8
ENDMILL GEM E407080 80M nz 33 8 6 GEM E407185 18.5M 182 56 16 8 ENDMILL
GEM E407081~4 8.1M~8.4M 17 33 8 6 GEM E407190 19.0M 200 60 16 8
GEM E407085 8.5M 117 33 8 6 GEM E407195 19.5M 200 60 16 8
GEM E407086~9 8.6M~8.9M 117 33 8 6 GEM E407200 20.0M 200 60 20 8
o GEM E407090 9.0M 125 36 9 6 GEM E407210 21.0M 200 60 20 8 o
GEM E407091~4 9.1M~9.4M 125 36 9 6 GEM E407220 22.0M 200 60 20 8
GEM E407095 9.5M 125 36 9 6
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SPIRAL CHUCKING REAMER-7" MT HI HELICAL REAMER-45" MT

=

L L

+ SKH55(M35), DIN, H7 Tolerance
+ SKH55(M35), DIN, H7 Tolerance + LH Helical 45° & MT Shank

* LH Helical 7° & ST Shank « Suitable for through Holes
. SUitabIe for through HOIeS @ @ w . MUCh ngher FeEd oo @ @ m
+ For Mold Hole 7 + Excellent Finish Surface 45

CODENO D L I MT Flutes CODENO D L I MT Flutes

GEM E407060M 6 130 35 6 GEM E445060M 6 130 35 3
GEM E407080M 8 150 40 6 GEM E445080M 8 150 40 3
GEM E407100M 10 160 40 6 GEM E445090M 9 150 40 3
GEM E407120M 12 170 45 M 6 GEM E445100M 10 160 40 MT1 3
GEM E407130M 13 180 45 6 GEME445110M 1 160 40 3
GEM E407140M 14 190 50 8 GEM E445120M 12 170 45 3
GEM E407150M 15 205 50 8 GEM E445130M 13 180 45 3
GEM E407160M 16 205 50 8 GEM E445140M 14 190 50 4
GEM E407170M 17 210 55 8 GEM E445150M 15 205 50 4
GEM E407180M 18 220 55 8 GEM E445160M 16 205 50 4
GEM E407190M 19 220 55 MT2 8 GEM E445170M 17 210 55 4
GEM E407200M 20 230 60 8 GEM E445180M 18 220 55 4
GEM E407210M 21 240 60 8 GEM E445190M 19 220 55 M 4
e GEM E407220M 2 240 60 8 GEM E445200M 20 230 60 4 e
AEAVER GEM E407230M 23 250 65 8 GEM E445210M 21 240 60 4 AEAVER
FOONOMICAL GEM E407240M 2% 265 65 8 GEM E445220M 22 240 60 4 FOONOMIERL

f— GEM E407250M 25 270 65 8 GEM E445230M 23 250 65 4 f—

REAMER GEM E407260M 2 270 70 8 GEM E445240M 2% 265 65 4 REAMER
GEM E407270M 27 270 70 10 GEM E445250M 25 270 65 4
GEM E407280M 28 270 70 MTS 10 GEM E445260M 2 270 70 6

COUNTER GEM E407290M 29 280 75 10 GEM E445270M 27 270 70 6 COUNTER

GEM E407300M 30 280 75 10 GEM E445280M 28 270 70 M3 6
GEM E407320M 32 300 80 10 GEM E445290M 29 280 75 6
GEM E407340M 3% 325 80 10 GEM E445300M 30 280 75 6

ENDMILL GEM E407350M 35 325 80 10 GEM E445310M 32 300 80 6 ENDMILL
GEM E407360M 36 325 80 MT4 10 GEM E445340M 34 325 80 8
GEM E407380M 38 325 80 12 GEM E445350M 35 325 80 8
GEM E407400M 40 325 80 12 GEM E445360M 36 325 80 MT4 8

o GEM E445380M 38 325 80 8 o

GEM E445400M 40 325 80 8

6 UNION MATERIALS CUTTING TOOLS 7



HI HELICAL REAMER-45" ST

L
+ SKH55(M35), DIN, H7 Tolerance
* LH Helical 45° & ST Shank
+ Suitable for through Holes
» Excellent Finish Surface 45
CODE NO D L 1 12 FES CODE NO D L I 12 Flutes
GEM E445020 2.0M 55 16 D 3 GEM E445091~4 9.1M~9.4M 125 36 9 3
GEM E445021~4 2.1M~2.4M 55 16 D 3 GEM E445095 9.5M 125 36 9 3
GEM E445025 2.5M 55 16 D 3 GEM E445096~9 9.6M~9.9M 125 36 9 3
GEM E445026~9 2.6M~2.9M 55 16 D 3 GEM E445100 10.0M 133 38 10 3
GEM E445030 3.0M 61 15 D 3 GEM E445101~4 10.TM~10.4M 133 38 10 3
GEM E445031~4 3.1M~3.4M 61 15 D 3 GEM E445105 10.5M 133 38 10 3
GEM E445035 3.5M 61 15 D 3 GEM E445106~9 10.6M~10.9M 133 38 10 3
GEM E445036~9 3.6M~3.9M 61 15 D 3 GEM E445110 11.0M 142 41 10 3
GEM E445040 40M 75 19 4 3 GEM E445111~4 11.1M~11.4M 142 41 10 3
GEM E445041~4 41M~4.4M 75 19 4 3 el UL L i LU 3
GEM E445045 45M 75 19 45 3 GEM E445116~9 11.6M~11.9M 142 41 10 3
GEM E445046~9 4.6M~4.9M 75 19 45 3 GEME445120 120M 151 44 10 3
GEM E445050 5.0M 86 23 5 3 GEM E445121~4 12.1M~12.4M 151 44 10 3
. GEM E445051~4 5.1M~5.4M 86 23 5 3 Hadllz U222 121 - 17 . es
REAMER GEM E445055 5.5M 86 23 55 3 GEM E445126~9 12.6M~12.9M 151 44 10 3 REAMER
FONOMIGAL GEM E445056~9 5.6M~5.9M 86 23 55 3 LEA SR LElL L - I . FONOMIGAL
— GEMEA45060 6.0M a3 2% 6 3 GEM E445135 13.5M 151 44 12 3 pow—
REAMER GEM E445061~4 6.1M~6.4M 93 2 6 3 CENESCRD U2 160 47 12 4 REAMER
GEM E445065 65M 93 o6 6 3 GEM E445145 14.5M 160 a7 12 4
GEM E445066~9 6.6M~6.9M 93 26 6 3 GEM E445150 150M 162 50 12 4
GEM E445155 15.5M 162 50 12 4
COUNTER GEM E445070 7.0M 109 31 7 3 COUNTER
GEM E445160 16.0M 170 52 16 4
GEM E445071~4 7.1M~7.4M 109 31 7 3
GEM E445165 16.5M 170 52 16 4
GEM E445075 7.5M 109 31 7 3
GEM E445170 17.0M 175 54 16 4
GEM E445076~9 7.6M~7.9M 109 31 7 3
GEM E445175 17.5M 175 54 16 4
ENDMILL GEM E445080 8.0M 17 33 8 3 ENDMILL
GEM E445180 18.0M 182 56 16 4
GEM E445071~4 8.1M~8.4M 1n7 33 8 3
GEM E445185 18.5M 182 56 16 4
GEM E445085 8.5M nr 33 8 3
GEM E445190 19.0M 200 60 16 4
GEM E445086~9 8.6M~8.9M nr 33 8 3
DRILL GEM E445195 19.5M 200 60 16 4 DRILL
GEM E445090 9.0M 125 36 9 3
GEM E445200 20.0M 200 60 20 4
GEM E445210 21.0M 200 60 20 4
GEM E445220 22.0M 200 60 20 4

8 UNION MATERIALS CUTTING TOOLS 9



BRIDGE REAMER (ST SHANK) MACHINE BRIDGE REAMER (MT SHANK)

D
_ /> - D —MT
( B = = e
= — | = ——,
12 | ‘ I |
1
1 | L
L
+ SKH51(M2), JIS * SKH51(M2), JIS
+ Straight Flutes & ST Shank + Straight Flutes & MT Shank
« Correct holes displacement of sandwitched sheet @ m a « Correct holes displacement of sandwitched sheet @ m a
* 1/20 taper + 1/20 taper
CODENO ‘ D ‘ L ‘ | ‘ Flutes CODENO D L L I Flutes
GEM 501200 200M 190 140 6 GEM 500160 16.0 210 115 6
GEM 501205 20.5 190 140 6 GEM 500180 18.0 210 115 6
GEM 501210 21.0 190 140 6 GEM 500200 20.0 215 120 6
MT2
GEM 501215 215 190 140 8 GEM 500210 21.0 215 120 6
GEM 501220 220 190 140 8 GEM 500220 220 215 120 8
GEM 501225 225 190 140 8 GEM 500230 23.0 215 120 8
GEM 501230 23.0 190 140 8 GEM 500240 24.0 250 135 8
GEM 501235 235 190 140 8 GEM 500250 25.0 250 135 8
GEM 501240 24.0 190 140 8 GEM 500260 26.0 250 135 8
GEM 501245 245 190 140 8 GEM 500270 270 260 145 8
GEM 501250 250 190 140 8 GEM 500280 28.0 260 145 8
GEM 501255 255 190 140 8 GEM 500290 29.0 280 165 MT3 8
GEM 501260 26.0 190 140 8 GEM 500300 30.0 280 165 8
Hss GEM 500310 31.0 280 165 8 Hss
AEAVER GEM 500320 320 280 165 8 REAVER
GEM 500330 330 280 165 8
CARBIDE GEM 500340 34.0 280 165 8 CARBIDE
REAMER REAMER
COUNTER COUNTER
ENDMILL ENDMILL
DRILL DRILL

10 UNION MATERIALS CUTTING TOOLS 11



CARBIDE SPIRAL CHUCKING REAMER-7" ST CARBIDE SPIRAL CHUCKING REAMER-7" MT

MT
. _ : I
— || E = ¢ [ ‘
. |
L | L |

» Carbide, DIN, H7 Tolerance « Carbide, DIN, H7 Tolerance
+ Unequal Flutes, ~HRc 50 + Unequal Flutes, ~HRc 50

* LH Helical 7° & ST Shank * LH Helical 7° & MT Shank

+ All and Top Solid + All and Top Solid

. SUitabIe for through HOIeS m E . SUitabIe for through HOIeS w E

+ For Mold Hole 7 * For Mold Hole 7
CODENO ‘ D ‘ d ‘ L ‘ | CODENO D d L MT

GEM C407020 2.0M 3 62 15 GEM C407060M 6M (B) 130 2
GEM C407030 30M 3 62 15 GEM C407080M 8M (B) 150 28
GEM C407040 40M 4 62 19 GEM C407100M 10MB) 160 32
GEM C407050 5.0M 5 79 23 GEM C407120M 12M@®) 180 35 M
GEM C407060 6.0M 6 79 25 GEM C407130M 13M (B) 190 35
GEM C407070 7.0M ®) 7 100 27 GEM C407140M 14M B) 190 36
GEM C407080 8.0M (B) 8 17 28 GEM C407150M 15M (B) 205 36
GEM C407090 9.0M (B) 9 125 29 GEM C407160M 16M (B) 205 38
GEM C407100 10.0M (B) 10 133 32 GEM C407170M 17M@®) 210 38
GEM C407110 11.0M (B) 10 142 ) GEM C407180M 18M(@®) 220 38 MT2
GEM C407120 12.0M (B) 10 151 35 GEM C407190M 19M (B) 220 38
GEM C407130 13.0M@®) 10 151 35 GEM C407200M 20M (B) 230 38
GEM C407140 140M B) 16 200 36 GEM C407220M 22M B) 240 2
e GEM C407150 15.0M (B) 16 200 36 GEM C407250M 25M (B) 270 45 e
AEAVER GEM C407160 16.0M (B) 16 200 38 GEM C407300M 30M (B) 280 48 MT3 REAVIER
GEM C407170 17.0M @) 16 200 38 GEM C407320M 32M (B) 300 48
- GEM C407180 18.0M (B) 20 200 38 p—
REAMER GEM C407190 19.0M (B) 20 200 38 REAMER
GEM C407200 20.0M (B) 20 200 38
GEM C407220 22.0M B) 20 235 )
COUNTER GEM C407250 25.0M (B) 25 260 45 COUNTER
ENDMILL ENDMILL
DRILL DRILL
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HSS
REAMER

CARBIDE

REAMER

COUNTER

ENDMILL

DRILL

14

CARBIDE HI HELICAL REAMER-45" ST

« Carbide, DIN, H7 Tolerance
+ All and Top Solid, ~HRc 50
* LH Helical 45° & ST Shank
« Suitable for through Holes
* Much Higher Feed Rate
« Excellent Finish Surface

LH
45°

(6(0]5]3\\[0) ‘ D] ‘ d ‘ L I

GEM C445020
GEM C445030
GEM C445040
GEM C445050
GEM C445060
GEM C445070
GEM C445080
GEM C445090
GEM C445100
GEM C445110
GEM C445120
GEM C445130
GEM C445140
GEM C445150
GEM C445160
GEM C445170
GEM C445180
GEM C445190
GEM C445200
GEM C445220
GEM C445250

M
M
M
5M
6M
™(@B)
8M (B)
M (B)
10M (B)
1IM(B)
12M (B)
13M (B)
14M (B)
15M (B)
16M (B)
17M (B)
18M (B)
19M (B)
20M (B)
22M (B)
25M (B)

©w o o o »~ b W

10
12
12
12
16
16
16
16
20
20
20
20
20

62
62
62
79
79
109
17
125
133
142
151
151
200
200
200
200
200
200
200
235
260

12
12
12
16
16
20
20
26
26
28
28
30
35
35
36
38
38
38
38
42
45

UNION MATERIALS

CARBIDE HI HELICAL REAMER-45" MT

« Carbide, DIN, H7 Tolerance
+ All and Top Solid, ~HRc 50
* LH Helical 45° & MT Shank
+ Suitable for through Holes
* Much Higher Feed Rate
« Excellent Finish Surface

—MT

LH
e fon [ ] [ioe] e

CODE NO b) d L MT
GEM C445060M 6(B) 130 26
GEM C445080M 8(B) 150 28
GEM C445100M 100 160 32
GEM C445120M 12(8) 180 35 M
GEM C445130M 13 190 35
GEM C445140M 14(8) 190 36
GEM C445150M 15(8) 205 36
GEM C445160M 16 (B) 205 38
GEM C445170M 171 210 38
GEM C457180M 18(B) 220 38 MT2
GEM C445190M 19(B) 220 38
GEM C445200M 20(B) 230 38
GEM C445220M 22 (B) 240 42
GEM C445250M 25 (B) 270 45
GEM C445300M 30 (B) 280 48 MT3
GEM C445320M 32(B) 300 48
CUTTING TOOLS

HSS
REAMER

CARBIDE

REAMER

COUNTER

ENDMILL

DRILL

15




CARBIDE HAND REAMER CARBIDE HELICAL T-CUTTER (HSS SHANK)

‘ | L !
« Carbide, HSS shank, ~Hrc 50
« Carbide, H7 Tolerance * Helix 25°, Unequal flutes
+ Straight Flutes & ST Shank * Reducing Vibration due to HSS body
. Suitab.le for through & Blind Holes ﬂ E * Much High.er. Feed Rate a ﬁ
+ All Solid, ~HRc 50 + Excellent Finish Surface
CODENO ‘ D) ‘ d ‘ CODENO ‘ ‘ ‘ ‘ F
GEM C100020 2 3 GEM CTHCT100050 6
GEM C100030 3 4 62 25 GEM CTHCT150050 15 80 12 6
GEM C100040 4 4 62 28 GEM CTHCT200050 20 80 12 8
GEM C100050 5 6 79 31 GEM CTHCT250050 25 80 12 8
GEM C100060 6 6 79 31 GEM CTHCT300050 30 100 16 8
GEM C100070 7 8 79 35 GEM CTHCT350050 35 100 20 10
GEM C100080 8 8 79 35 GEM CTHCT400050 40 120 20 10
GEM C100090 9 10 106 50 GEM CTHCT450050 45 120 20 12
GEM C100100 10 10 106 50 GEM CTHCT500050 50 120 20 12
GEM C100110 11 12 106 50
GEM C100120 12 12 106 50
GEM C100130 13 12 106 50
GEM C100140 14 12 106 50
HSS GEM C100150 15 16 106 50 HSS
AEAMER GEM C100160 16 16 106 50 REAMER
GEM C100200 20 20 106 50
CARBIDE CARBIDE
REAMER REAMER
COUNTER COUNTER
ENDMILL ENDMILL
DRILL DRILL

16 UNION MATERIALS CUTTING TOOLS 17



g COUNTER BORE-KOR COUNTER SINK-90° HOLE

D

* Bur away
* TiN, TiCN, TIALN

* SKH51(M2), DIN, 4 Flutes + Excellent Finish Surface
: RH Helix 250’ ST Shank @ m @ : ST & MT Shank available % @ @ m T-iAIN
« Suitable for Hole of Mold Bolt * For Plastics and Soft Steel

CODE NO PrNo di D | d2 SKH55(CO 5%)' M35
GEM 625030 3M 32 6.5 60 6
GEM 625040 4M 43 80 70 8
GEM 850100 10.0M 50 6
GEM 625050 5M 53 94 80 8
GEM 850150 15.0M 55 8
GEM 625060 6M 6.4 11.0 90 10
GEM 850200 20.0M 65 10
GEM 625070 ™ 74 125 95 10
GEM 850250 25.0M 75 12
GEM 625080 8M 84 14.0 100 12
GEM 850300 30.0M 82 12
GEM 625090 9M 9.4 16.0 105 12
EM .0M 12
GEM 625100 10M 105 175 110 12 GEM 850350 320 %0
GEM 850400 40.0M 95 12
GEM 625110 1M 1.5 185 115 12
GEM 850450 45.0M 115 12
GEM 625120 12M 13.0 20.0 125 12
GEM 850500 50.0M 120 12
GEM 625130 13M 14.0 220 130 12
GEM 625140 14M 15.0 24.0 130 12
GEM 625150 15M 16.0 255 140 12
HSS GEM 625160 16M 17.0 270 145 12 HSS
AEAMER GEM 625170 1™ 180 280 150 12 AEAMER
o
GEM 625180 18M 19.0 29.0 150 12 SKHSQ(CO 8/°)' M42
REAMER GEM 625200 20M 21.0 31.0 155 16 GEM 890100 10.0M 50 6 REAMER
GEM 625210 21M 220 320 160 16 GEM 890150 15.0M 55 8
GEM 625220 22M 23.0 330 160 16 GEM 890200 20.0M 65 10
COUNTER GEM 625230 23M 24.0 345 160 16 GEM 890250 25.0M 75 12 COUNTER
GEM 625240 24M 25.0 36.0 175 16 GEM 890300 30.0M 82 12
GEM 625250 25M 26.0 40.0 175 16 GEM 890350 35.0M 90 12
GEM 625260 26M 27.0 410 180 20 GEM 890400 40.0M 95 12
ENDMILL GEM 625270 27TM 28.0 420 180 20 GEM 890450 45.0M 115 12 ENDMILL
GEM 625280 28M 290 435 180 20 GEM 890500 50.0M 120 12
GEM 625290 29M 300 45.0 180 20
GEM 625300 30M 31.0 46.0 180 20
DRILL DRILL
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COUNTER SINK-90’, 1F COUNTER SINK-90’, 3F

COR” O
L ‘ ‘
‘ ‘ L
‘ !
* Bur away * Bur away
« TiN, TiCN, TiALN * TiN, TiCN, TIALN
+ Good Finish Surfacg % % @ m + Good Finish Surfacc.a % @ @ m
+ ST & MT Shank available + ST & MT Shank available
SKH55(CO 5%), M35 SKH55(CO 5%), M35
e o I R S S
GEM 851100 10.0M GEM 853100 10.0M
GEM 851150 15.0M 55 8 GEM 853150 15.0M 55 8
GEM 851200 20.0M 60 10 GEM 853200 20.0M 60 10
GEM 851250 25.0M 65 12 GEM 853250 25.0M 65 12
GEM 851300 30.0M 70 12 GEM 853300 30.0M 70 12
GEM 851350 35.0M 75 12 GEM 853350 35.0M 75 12
GEM 851400 40.0M 80 12 GEM 853400 40.0M 80 12
GEM 851450 45.0M 85 12 GEM 853450 450M 85 12
GEM 851500 50.0M 90 12 GEM 853500 50.0M 9 12
HSS HSS
REAMER REAMER
SKH59(CO 8%), M42 SKH59(CO 8%), M42
REAMER GEM 891100 10.0M GEM 893100 10.0M REAMER
GEM 891150 15.0M 55 8 GEM 893150 15.0M 55 8
GEM 891200 20.0M 60 10 GEM 893200 20.0M 60 10
COUNTER GEM 891250 25.0M 65 12 GEM 893250 25.0M 65 12 COUNTER
GEM 891300 30.0M 70 12 GEM 893300 30.0M 70 12
GEM 891350 35.0M 75 12 GEM 893350 35.0M 75 12
GEM 891400 40.0M 80 12 GEM 893400 40.0M 80 12
FHOMIEE GEM 891450 45.0M 85 12 GEM 893450 45.0M 85 12 FHOMIEL
GEM 891500 50.0M % 12 GEM 893500 50.0M 90 12
DRILL DRILL
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CORNER ROUNDING END MILL

d1

h
y,

+ SKH59(Co 8%), DIN
« For R Forming, ST Shank @ m
* 4 Flutes

CODENO ‘ R ‘ i ‘ D ‘ L

GEMR810010 10R 6 8 60

GEMR810015 15R 6 9 60

GEMR810020 20R 6 10 60

GEMR810025 25R 6 1 60

GEM R810030 30R 6 12 60

GEMR810035 35R 6 13 60

GEM R810040 40R 6 14 60

GEMR810045 45R 6 15 60

GEM R810050 50R 6 16 60

GEM R810060 6.0R 8 20 67

GEMR810070 70R 8 2 7

GEMR810080 80R 8 2 71

GEMR810090 9.0R 8 2 85

e GEMR810100 10.0R 8 28 85

REAVIER GEMR810110 11.0R 10 2 90

GEMR810120 12.0R 10 34 9%
CARBIDE
REAMER
COUNTER
ENDMILL
DRILL

22 UNION MATERIALS

CARBIDE CORNER ROUNDING END MILL

ﬁ D

R d2

\ ,ﬁ

d1 L\
L

+ Carbide, DIN

+ For R Forming, ST Shank

+ All Solid, Tip Blazed E

+ 2~4 Flutes, ~HRc 50

CODE NO ‘ R ‘ di ‘ D ‘ L

GEM CR810005 0.5R 1.0 2.1 44
GEM CR810010 1.0R 39 6.0 54
GEM CR810015 1.5R 29 6.0 54
GEM CR810020 2.0R 19 6.0 54
GEM CR810025 2.5R 3.0 8.0 54
GEM CR810030 3.0R 1.9 8.0 54
GEM CR810035 3.5R 29 10.0 54
GEM CR810040 40R 19 10.0 54
GEM CR810045 45R 29 12.0 64
GEM CR810050 5.0R 19 12.0 64
GEM CR810060 6.0R (B) 79 20.0 110
GEM CR810080 8.0R (B) 89 250 110
GEM CR810100 10.0R (B) 89 29.0 110
GEM CR810120 12.0R (B) 89 330 120 HSS

REAMER

CARBIDE

REAMER

COUNTER

ENDMILL

DRILL
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CARBIDE CENTER DRILL A TYPE(60°) HSS NC DOUBLE POINT DRILL-JIS

-—0
o

+ Carbide + HSS, TIALN, JIS
+ For Centering & Chamfering @ m * For Centering @ TiAIN
* Form A, ~HRc 50 + Preventing Broken Pilot

CODENO ‘ d ‘ L ‘ D CODENO ‘ d ‘ D ‘ L ‘ ANGLE
GEM C700010 1.0M 44 4 GEM SPC700010J 1.0M 4 56 120"x60
GEM C700015 1.5M 44 4 GEM SPC700015J 1.5M 4 56 120"x60°
GEM C700020 2.0M 54 6 GEM SPC700020J 2.0M 6 56 120°x60
GEM C700025 2.5M 54 6 GEM SPC700025J 2.5M 8 65 120"x60°
GEM C700030 3.0M 54 6 GEM SPC700030J 3.0M 10 70 120"x60
GEM C700040 4.0M 54 8 GEM SPC700040J 4.0M 12 80 120'x60"
GEM C700050 5.0M 64 10 GEM SPC700050J 5.0M 16 100 120'x60"
GEM C700060 6.0M 80 12 GEM SPC700060J 6.0M 20 120 120"x60
GEM C700080 8.0M 80 16
Hss GEM SPC750010J 1.0M 4 56 120'x90° Hss
FEAMER GEM SPC750015J 1.5M 4 56 120'%90" AEAMER
GEM SPC750020J 2.0M 6 56 120'x90°
GEM SPC750025J 2.5M 8 65 120'x90°
CARBIDE CARBIDE
REAMER GEM SPC750030J 3.0M 10 70 120"x90 REAMER
GEM SPC750040J 4.0M 12 80 120"x90°
GEM SPC750050J 5.0M 16 100 120'x90°
COUNTER GEM SPC750060J 6.0M 20 120 120'%90° COUNTER
ENDMILL ENDMILL
DRILL DRILL
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HSS CENTER DRILL B TYPE HSS NC DOUBLE POINT DRILL-KOR

_ . Y2 a0
" di|d D 4
E—— ‘ék l

* HSS, JIS * HSS, TIALN, KOR
+ For Certering & Chamfering @ m * For Centering @ TiAIN @ E
+Form B + Preventing Broken Pilot

GEM B700020E 2 4,25 8 2.60 50 GEM SPC700010K 1.0M 4 50 120'x60"
GEM B7000200 2 45 8 2.60 53 GEM SPC700015K 1.5M 4 50 120'x60"
GEM B7000250 25 53 9 3.20 57 GEM SPC700020K 2.0M 6 50 120°x60
GEM B700025E 25 5¥ 10 3.20 57 GEM SPC700025K 2.5M 8 50 120"x60°
GEM B7000300 3 6 10 3.90 63 GEM SPC700030K 3.0M 8 55 120"x60
GEM B7000400 4 8 13 5.20 73 GEM SPC700040K 4.0M 8 55 120'x60"
GEM B700040E 4 85 14 5.20 67 GEM SPC700050K 5.0M 10 65 120'x60"
GEM B7000500 5 10 16 6.60 84 GEM SPC700060K 6.0M 12 70 120'x60"
GEM B700050E 5 10.6 18 6.40 75 GEM SPC700080K 8.0M 16 80 120'x60"
GEM B7000600 6 12 18 7.80 95

CODE NO d D L ANGLE
HSS HSS
REAMER GEM SPC750010K 1.0M 4 50 120'x90° REAMER
GEM SPC750015K 1.5M 4 50 120'x90"
GEM SPC750020K 2.0M 6 50 120'x90°
CARBIDE CARBIDE
REAMER GEM SPC750025K 2.5M 8 50 120"x90" REAMER
GEM SPC750030K 3.0M 8 55 120'x90°
GEM SPC750040K 40M 8 55 120'x90°
COUNTER GEM SPC750050K 5.0M 10 65 120'x90" COUNTER
GEM SPC750060K 6.0M 12 70 120'x90"
GEM SPC750080K 8.0M 16 80 120'x90°
ENDMILL ENDMILL
DRILL DRILL
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CARBIDE NC DOUBLE POINT DRILL-KOR HSS CO NC SPOTTING DRILL

D
o )
|

L
+ SKH55(Co 5%), M35
* HSS, TIALN, KOR * Helix 16°, ST Shank
« For Centering TiAIN @ E * For Centering & Chamfering of tapping holes on one operation @ @ @
* Preventing Broken Pilot + Only suitable for shallow drilling depth
CODENO D ANGLE CODENO D d
GEM SPC700010K 1.0M 4 120°x60° GEM 900030 3 3
GEM SPC700015K 1.5M 4 44 120°x60° GEM 900040 4 53 13 4
GEM SPC700020K 2.0M 6 54 120°x60° GEM 900050 5 56 16 5
GEM SPC700025K 2.5M 8 54 120'%x60° GEM 900060 6 62 20 6
GEM SPC700030K 3.0M 8 54 120'%x60° GEM 900080 8 75 25 8
GEM SPC700040K 4.0M 8 54 120'x60" GEM 900100 10 85 25 10
GEM SPC700050K 5.0M 10 64 120'%x60" GEM 900120 12 95 30 12
GEM SPC700060K 6.0M 12 80 120°x60° GEM 900140 14 105 34 14
GEM SPC700080K 8.0M 16 80 120°x60° GEM 900160 16 110 34 16
GEM 900200 20 125 38 20
CODE NO d D L ANGLE
HSS HSS
REAMER GEM SPCC750010K 1.0M 4 44 120'x90" REAMER
GEM SPCC750015K 1.5M 4 44 120'x90°
GEM SPCC750020K 2.0M 6 54 120'x90"
CARBIDE CARBIDE
REAMER GEM SPCC750025K 2.5M 8 54 120"x90° REAMER
GEM SPCC750030K 3.0M 8 54 120°x90°
GEM SPCC750040K 4.0M 8 54 120°x90°
COUNTER GEM SPCC750050K 5.0M 10 64 120'x90° COUNTER
GEM SPCC750060K 6.0M 12 80 12090
GEM SPCC750080K 8.0M 16 80 120'x90"
ENDMILL ENDMILL
DRILL DRILL
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LONG HSS NC SPOTTING DRILL CARBIDE NC LEADING DRILL-TIALN

D D
pa pa
: —_ T e e R
| |
L L

« SKH55(Co 5%), M35 - Carbide, TIALN
* Helix 16°, ST Shank * For Centering & Chamfering
* For Centering & Chamfering of tapping holes on one operation % @ @ « All Solid @ TiAIN
+ Only suitable for shallow drilling depth * Form 90°
SKH55-M35 SKH55-M35

GEM 910030 3 80 12 3 TLDS900030 3 44 12 3

GEM 910040 4 100 15 4 TLDS900040 4 44 14 4

GEM 910050 5 120 16 5 TLDS900050 5 54 16 5

GEM 910060 6 140 20 6 TLDS900060 6 54 18 6

GEM 910080 8 140 22 8 TLDS900080 8 64 24 8

GEM 910100 10 170 36 10 TLDS900010 10 80 26 10

GEM 910120 12 170 32 12 TLDS900012 12 80 26 12

GEM 910160 16 200 36 16

GEM 910200 20 200 42 20

HSS HSS
REAMER REAMER
CARBIDE CARBIDE
REAMER REAMER
COUNTER COUNTER
ENDMILL ENDMILL
DRILL DRILL
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CARBIDE V-MILL DRILL-FLAT TYPE HSS CO STEP DRILL-90" & 180°

A -
a D J Ez
| L
L . !
+ Carbide
« For Centering & Chamfering
+ For AL & V-Cutting E N . o . @ m
* Form 90°, ~HRc 50 « Drilling with Counter Sinking or Counter Boring
SKH55-M35 180°
I O I A N BT TN T T N N B
C900020 2 2 GEM STD1025050 M2.5
C900030 3 44 12 3 GEM STD1030060 M3.0 3.4 6.0 6.0 9 45
C900040 4 44 14 4 GEM STD1040080 M4.0 4.5 8.0 8.0 11 50
C900050 5) 54 16 5 GEM STD1050100 M5.0 515 10.0 10.0 13 55
C900060 6 54 18 6 GEM STD1060110 M6.0 6.6 11.0 11.0 15 63
900080 8 64 24 8 GEM STD1080150 M8.0 9.0 15.0 12.0 19 100
C900100 10 80 26 10 GEM STD1100180 M10.0 11.0 18.0 12.0 23 110
C900120 12 80 26 12 GEM STD1120200 M12.0 14.0 20.0 12.0 28 110
C900140 16 100 28 16 GEM STD1140240 M14.0 16.0 24.0 12.0 34 120
C900160 16 100 28 16
900200 20 120 35 20
C900250 25 150 40 25
HSS HSS
REAMER REAMER
AEAMER GEM STD030065 M3.0 AEAMER
GEM STD035076 M3.5 3.7 7.6 7.0 10 50
GEM STD040086 M4.0 4.3 8.6 8.0 11 50
COUNTER GEM STD050104 M5.0 5.3 10.4 10.0 13 55 COUNTER
GEM STD060124 M6.0 6.4 12.4 12.0 15 63
GEM STD080164 M8.0 8.4 16.4 12.0 19 100
GEM STD100204 M10.0 10.5 20.4 12.0 23 110
FHOMIEL GEM STD120250 M12.0 13.0 25.0 12.0 28 120 FHDMIEE
DRILL DRILL
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HSS CO STEP DRILL FOR TAP PILOT DRILL

+ SKH59(CO 8%) M42
% m + For Centering
+ Oil Coolant
920°
M3 25 4.0 4.0 8 52

T S S R
6M 30 6

« For Tap Predrilling with Counter Sinking

GEM STD030040T GEM TPDO060

GEM STD040050T M4 33 5.0 5.0 11 58 GEM TPDO080 8M 35 8
GEM STD050060T M5 42 6.0 6.0 13 66 GEM TPDO100 10M 35 10
GEM STD060066T M6 5.0 6.6 6.0 16 70 GEM TPDO120 12M 38 12
GEM STD080090T M8 6.8 9.0 9.0 20 84 GEM TPDO160 16M 45 16
GEM STD100110T M10 85 11.0 10.0 24 95 GEM TPDO200 20M 45 20
GEM STD120140T M12 10.2 14.0 120 29 107 GEM TPDO250 25M 56 25
GEM STD140160T M14 12.0 16.0 120 32 115 GEM TPDO300 30M 68 30
GEM STD160180T M16 14.0 18.0 12.0 34 135

HSS
REAMER

CARBIDE

REAMER

COUNTER

ENDMILL

DRILL
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REAMER

CARBIDE

REAMER

COUNTER
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UNION MATERIALS INDUSTRIAL CERAMICS

CUTTING TOOQOLS Industrial Ceramics E2

Properties of Fine Ceramics E4

INDUSTRIAL CERAMICS




NEW TECHNOLOGY PRODUCTS WHICH WILL CONTRIBUTE
TO THE PRODUCTIVITY OF ALL KINDS OF INDUSTRIES.

CERAMICS FOR FIBER OPTIC FERRULE

Fiber optic ferrule with ultra high precision satisfies
customers' requirement of concentricity, straightness
and roundness that are essential to the quality.

The unique technologies of powder-compounding and
nearnet shape of mould guarantee customers' easy
processing and short production lead time.

CERAMICS FOR METALIZED PARTS

As the world biggest supplier of metalizing ceramics,
Union has the strong point in metalizing and plating
technologies for insulating parts such as ceramics for
microwave oven and various interruptors.

Union Materials Corporation has utilized its technologies with expertise accumulated since 1962 manufacturing
experiences of various materials like advanced inorganic materials and cement.

Fine ceramics of Union have enjoyed a world-wide fame infields of industries from electro-electric industry to
automobile and chemical industries.

CERAMICS FOR FAUCET BIO-CERMAICS AND OTHERS

With state-of-the-art facilities and technologies, Union
has been supplying various types of ceramics all over
the world. Enjoy the world best technologies for surface
grinding, geometrical accuracy and chemicophysical
stability.

UNION MATERIALS

CUTTING TOOLS

Following the various needs from the industries
overall, Union has been developing the best of the

best technology maximizing unique characteristics of
ceramics; wear-resistance, anti-corrosiveness, thermal
shock-resistance and electric insulation.

Now our products are; dental implant, extruding dies,
fixtures, guides, oxygen sensors, shafts, seals, balls,
nozzles, cutters, various jigs for electro-electric areas,
automobile industry and etc.



PROPERTIES OF FINE CERAMICS

DENSITY(g/cn) HARDNESSKg/mm?) THERMAL EXPANSION (%) THERMAL CONDUCTIVITY (w/mK)
16 3000 - 1.4
14+ ; SUS ”
2500 1.2
12 - 1.0 / / Steel 60

2000 '
//
0.8 45
1500 / / 0.23C-Steel
0.6

L . Al:03 \
6 1000 - // / 30 . Ni-Mo alloy
4l 0.4 // / .
i 15 =
500 — SisN.
2~ 0.2 SisNa 131N4
/ Al,O3
0 0 [ | ! | | | | | | |

AlOs ZrO: SisNs SiC Cermet Steel WC AlOs ZrO: SisN+ SiC Cermet SUS Sapphire 0 200 400 600 800 1000 0 200 400 600 800 1000 1200

52}
o

BENDING STRENGTH(Ps) TOUGHNESS (MPa- 1) THERMAL SHOCKaT“9 WORKING TEMP. (C ini
1400 — 7 1100 — 2000 —
| 1000 |-
1200 6L ool
1000 5L 800 - 1500 —
800 - 200 -
4 600 |-
600 — 1000 —
3L 500 —
400 - 400 -
200 - 2r 300~ 500 -
1L 200 —
100 — l J 100 -
0 0 0 0
ALOs  ZrO: SisN4 SiC  Mullite Al0s Zr0: SisN4 SiC Al203 Zr02 Si3Na4 SiC Cu Steel  SisN4 SiC AlO3
YOUNG'S MODULS (10¢kg/cm?) HIGH TEMPERATURE STRENGTH (kg/cm?) CORROSION RESISTANCE (mg/cn, boiling, 30min.)

50 6 6— 6
% 95% H2S0 I | 60% HNO I | 30% NaOH

4.5 — 9000 0 IM2. 4 (o] 3 '0 Na

401 8000 \ 3 > o

351 7000 \ L al al

3.0 6000

25 50001 Sic HAV— 3 3+ 3

20 4000 k

15+ 30009 ALO: .ﬁ r r r

1.0 2000 \

1+ 1+ 1=
1000
| | | ! ! ! ‘\ ! Olll, gl== £ 1 II oLl d =« Fl s

Al:Os  ZrO: SisNa  SiC  Cermet Steel 0 200 400 600 800 1000 1200 1400 1600 Al:Os  SisN4 NiMoalloy Cu Cr-Steel Al:Os  SisN4 NiMoaloy Cu Cr-Steel Al:0s  SisN4 N-Moaloy Cu Cr-Steel

0.5
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TURNING & MILLING

A/B csc MILLING CUTTER 220 E/F L/0/Q

AREO1 MILLING &DRILLING 264 CSDN TOOL HOLDER 150 ENGN CERAMIC 35 LNE CERAMIC 66

AREQ2 MILLING &DRILLING 264 CSGF TOOL HOLDER 167 FBC MILLING & DRILLING 256 LNJ CERAMIC 55

BSN CERMET 102 CSGR TOOL HOLDER 168 F-Series CERAMIC 53 OEGB CERAMIC 67

BTN CERMET 102 CSKN TOOL HOLDER 151 F-Series CERAMIC 53 OMRO7 MILLING & DRILLING 269
CSRC TOOL HOLDER 158 F-Series CERAMIC 54 OPEN CERAMIC 67

C CSRN TOOL HOLDER 152 F-Series CERAMIC 54 QcB-H MILLING CUTTER 242

CCBN TOOL HOLDER 145 CcSsC TOOL HOLDER 159 QcB-| MILLING CUTTER 241

ccew CERAMIC 30 CSSF TOOL HOLDER 169 G/H

ccew PCBN 110 CSSN TOOL HOLDER 153 GVGN CERAMIC 77 R

ccew PCBN 110 CSSR..N TOOL HOLDER 7 HFCO1 MILLING & DRILLING 254 RBGN CERAMIC 39

ccew PCD 114 CSSR TOOL HOLDER 170 HFCO1 MILLING & DRILLING 266 RBGX CERAMIC 56

CCeX CERAMIC 29 CcsTP TOOL HOLDER 160 HNEN CERAMIC 66 RCGN CERAMIC 39

CCKN TOOL HOLDER 146 CSWN TOOL HOLDER 175 HPA-H MILLING CUTTER 236 RCGX CERAMIC 56

CCLN TOOL HOLDER 144 CSYN TOOL HOLDER 154 HPA- | MILLING CUTTER 235 RCGX PCBN n7

ceMmT CERMET 91 CTFN TOOL HOLDER 155 HPA-M MILLING CUTTER 237 RCGX PCBN nz

CDH CERAMIC 52 CTFP TOOL HOLDER 161 HRCD TOOL HOLDER 170 RNGA CERAMIC 119

CDHN TOOL HOLDER 147 CTGN TOOL HOLDER 156 RNGN CERAMIC 36

CDJN TOOL HOLDER 148 CVUN TOOL HOLDER 163 I7J RNGN PCBN 118

CDNN TOOL HOLDER 149 CVWN TOOL HOLDER 164 INGN CERAMIC 80 RNGN PCBN 118

CEFN TOOL HOLDER 150 CWF/R TOOL HOLDER 172 INGN CERMET 103 RNGX .. DP CERAMIC 38

CEGN TOOL HOLDER 151 CWLN TOOL HOLDER 157 JSFD 2xD MILLING & DRILLING 273 RPGA CERAMIC 37

CEN TOOL HOLDER 152 JSFD 3xD MILLING & DRILLING 274 RPGN CERAMIC 37

CFLN TOOL HOLDER 182 D JSFD 4xD MILLING & DRILLING 275 RPGN PCBN n7

CGWN TOOL HOLDER 184 DCGW CERMET 89 JTR2xD MILLING & DRILLING 270 RPGX .. DP CERAMIC 38

CINN TOOL HOLDER 185 DCGW PCBN 12 JTR3xD MILLING & DRILLING 271 RPGX CERAMIC 57

CLKN TOOL HOLDER 181 DCGW PCBN 108 JTR4xD MILLING & DRILLING 212 RXGX CERAMIC 57

CNGA CERAMIC 24 DCGW PCD 119

CNGA PCBN 110 DCGX CERAMIC 34

CNGA PCBN 114 DNGA CERAMIC 32

CNGA PCD 120 DNGA PCBN 113

CNGN.. AZ CERAMIC 74 DNGA PCBN 108

CNGN CERAMIC 26 DNGA PCD 118

CNGN PCBN 118 DNGG CERMET 92

CNGX CERAMIC 28 DNGN CERAMIC 33

CNMA CERAMIC 25 DNGX CERAMIC 34

CNMG CERMET 86 DNMA CERAMIC 32

CNMN CERAMIC 27 DNMG CERMET 85

CNMX..RD CERAMIC 29 DNMX CERAMIC 34

CNMX CERAMIC 29

CNVX CERAMIC 28

CPGN CERAMIC 31

CPGT CERMET 91

CPGW PCD 120

CRDB TOOL HOLDER 155

CRDC TOOL HOLDER 156

CRDN TOOL HOLDER 153

CRGN TOOL HOLDER 154

CSBF TOOL HOLDER 173

CSBN TOOL HOLDER 157

CSBR TOOL HOLDER 174
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TURNING & MILLING

S SGF CERAMIC 59 T Vv
SBAR CERMET 106 SGR CERAMIC 59 TBGW PCD 122 VBGW PCBN 116
SBE..1C PCBN/PCD 134 SNCN..ENTN CERAMIC 68 TCGW PCBN 112 VBGW PCBN 113
SBE..2C PCBN/PCD 134 SNCN..GZ CERAMIC 75 TCGW PCD 123 VBGW PCD 124
SCGN .. MZ CERAMIC 7 SNCN..KZ CERAMIC 75 TCUN CERAMIC 47 VCGW PCBN 13
SCGN .. WZ CERAMIC 76 SNCN .. ZZT CERAMIC 75 TEKN CERAMIC 73 VCGW PCD 125
SCGN .. XZ CERAMIC 76 SNCN CERAMIC 68 TEKN CERMET 100 VNGA CERAMIC 49
SCGN..ZZ CERAMIC 76 SNGA CERAMIC 40 TNCN CERAMIC 73 VNGA PCBN 116
SCGN CERAMIC 43 SNGA PCBN 114 TNGA CERAMIC 45 VNGA PCBN 13
SCGW..FS PCBN 13 SNGA PCBN m TNGA PCBN 119 VNGA PCD 124
SCGW CERAMIC 43 SNGA PCD 19 TNGA PCBN 115 VNGN CERAMIC 49
SCGW PCBN m SNGF CERAMIC 80 TNGA PCD 122 VNGX CERAMIC 50
SCGW PCBN 115 SNGG CERMET 94 TNGG..F CERMET 95

SCGW PCD 121 SNGL CERMET 94 TNGG .. FS CERMET 95 W/X/Y

SCGX CERAMIC 43 SNGN .. ING CERAMIC 68 TNGG CERMET 95 WFC CERAMIC 61
SDCN .. T CERAMIC 69 SNGN3812R CERAMIC 55 TNGN CERAMIC 46 WFP CERAMIC 63
SDCN CERAMIC 69 SNGN CERAMIC 41 TNGN PCBN 118 WNGA CERAMIC 51
SDCN CERMET 97 SNGN PCBN m TNMG .. 2G CERMET 96 WNGX CERAMIC 51
SDCW CERAMIC 69 SNGN PCBN 118 TNMG CERMET 89 WNMG CERMET 90
SDEN CERMET 97 SNGN PCD 121 TPGB PCBN 12 WRC CERAMIC 62
SDEW CERMET 98 SNGX CERAMIC 42 TPGB PCD 123 WRP CERAMIC 64
SDKN CERMET 97 SNK CERMET 98 TPGN CERAMIC 46 WIDC DRILLING 286
SEAN .. NW CERAMIC 70 SNMA CERAMIC 40 TPGN PCBN 112 XCET CERMET 101
SEAN..T CERAMIC 70 SNMG CERMET 88 TPGN PCD 123 YCE CERMET 101
SEAN CERAMIC 70 SNMX.. RD CERAMIC 42 TPGR CERMET 93

SEHW CERMET 98 SNMX CERAMIC 42 TPGT ..KC CERMET 92

SEKN..R CERMET 99 SNMX CERAMIC 79 TPGT CERMET 92

SEKN CERMET 99 SPCN..T CERAMIC 7 TPGT PCD 124

SEXP MILLING CUTTER 226 SPCW CERAMIC 7 TPGW PCBN 15

SFAN .. 75 MILLING CUTTER 206 SPEN CERAMIC 7 TPGW PCBN 112

SFAN .. 88 MILLING CUTTER 204 SPGN CERAMIC 44 TPGW PCD 124

SFCN..00..R MILLING CUTTER 220 SPGN PCD 122 TPKN CERAMIC 73

SFCP..00..R MILLING CUTTER 222 SPGT CERMET 92 TPKN CERMET 100

SFE..1C PCBN/PCD 133 SPGW PCD 122 TPUN CERAMIC 48

SFE..2C PCBN/PCD 133 SPHX CERAMIC 72

SFKN .. 45 MILLING CUTTER 196 SPKN.. SP CERAMIC 72

SFKN..75 MILLING CUTTER 194 SPKN CERAMIC 2

SFKN..88 MILLING CUTTER 192 SPKN CERMET 99

SFKN .. HX MILLING CUTTER 214 SPMW CERMET 93

SFKP .. 45 MILLING CUTTER 202 SSF CERAMIC 60

SFKP .. 75 MILLING CUTTER 200 SSR CERAMIC 60

SFKP..88 MILLING CUTTER 198 SvW CERAMIC 8

SFKP .. MF MILLING CUTTER 216 SYBF CERAMIC 58

SFMS .. LRF MILLING CUTTER 218 SYBR CERAMIC 58

SFSP..OT MILLING CUTTER 212 SZT5810 CERAMIC 9

SFSX..00..EC MILLING CUTTER 208 SPIDC DRILLING 278

SFSX..70..EC MILLING CUTTER 210

SFXN MILLING CUTTER 224

SFXP MILLING CUTTER 226
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ENDMILL & DRILL

B G S ZF61 ZAMUS CLASSIC 45
B302 STANDARD ENDMILL 58 G ZAMUS GRA-MATE 55 SF503 POWER MAX DRILL 112 ZF62 ZAMUS SUS-MATE 53
B304 STANDARD ENDMILL 58 GE ZAMUS GRA-MATE 56 SF505 POWER MAX DRILL 116 ZM502 ZAMUS CLASSIC 36
BB302 STANDARD ENDMILL 62 SSDL SOLID SPIRAL DRILL 126 ZM504 ZAMUS CLASSIC 37
BC502 ZAMUS COPPER-MATE 54 SSD SOLID SPIRAL DRILL 124 ZM522 ZAMUS CLASSIC 37
M ZM524 ZAMUS CLASSIC 38
MD502 ZAMUS CLASSIC 22 ZR304H ZAMUS THUNDER 51
D Mz502 ZAMUS CLASSIC 24 T ZR322 ZAMUS THUNDER 50
DA302 ZAMUS THUNDER 46 TB503 ZAMUS CLASSIC 23 ZR324H ZAMUS THUNDER 51
DA412 ZAMUS PLUS 18 TB504 ZAMUS CLASSIC a4 ZR324 ZAMUS THUNDER 50
DA512 ZAMUS CLASSIC 21 P TE503 ZAMUS CLASSIC 43 ZR502A ZAMUS CLASSIC 26
DA514 ZAMUS CLASSIC 21 P503A(F) POWER MAX DRILL 118 ZR502 ZAMUS CLASSIC 40
DA522 ZAMUS CLASSIC 22 PF503 POWER MAX DRILL 108 ZR504A ZAMUS CLASSIC 27
DA542 ZAMUS CLASSIC 23 PF505 POWER MAX DRILL 110 7 ZR504 ZAMUS CLASSIC 40
DA552 ZAMUS CLASSIC 23 PI503A(F) POWER MAX DRILL 120 7A302 ZAMUS THUNDER 26 ZR506(8)A ZAMUS CLASSIC 29
DAT02 ZAMUS STAR 6 PI505A(F) POWER MAX DRILL 122 7A304 ZAMUS THUNDER 47 ZR512 ZAMUS CLASSIC 41
DB312 ZAMUS THUNDER 47 7A502/ZA522 ZAMUS CLASSIC o1 ZR514 ZAMUS CLASSIC 41
DB342 ZAMUS THUNDER 48 7A504/ZA524 ZAMUS CLASSIC 25 ZR522A ZAMUS CLASSIC 26
DB412 ZAMUS PLUS 18 ZAB06(8)/ZA526(8) ZAMUS CLASSIC 25 ZR522 ZAMUS CLASSIC 28
DB502 ZAMUS CLASSIC 31 R ZE304 ZAMUS THUNDER 48 ZR524A ZAMUS CLASSIC 28
DB512 ZAMUS CLASSIC 30 RC502 ZAMUS COPPER-MATE 54 7E322 ZAMUS THUNDER 49 ZR524 ZAMUS CLASSIC 42
DB514 ZAMUS CLASSIC 30 7E304 ZAMUS THUNDER 49 ZR532A ZAMUS CLASSIC 27
DB522 ZAMUS CLASSIC 31 ZE502 ZAMUS CLASSIC 34 ZR534A ZAMUS CLASSIC 28
DB532 ZAMUS CLASSIC 32 7E503 ZAMUS CLASSIC 35 ZR702 ZAMUS STAR 9
DB534 ZAMUS CLASSIC 32 ZE504 ZAMUS CLASSIC 35 ZR704 ZAMUS STAR 1
DB54(5)2 ZAMUS CLASSIC 33 ZE506 ZAMUS CLASSIC 36 ZR706 ZAMUS STAR 12
DB702 ZAMUS STAR 6 ZE512 ZAMUS PLUS 19 ZR724 ZAMUS STAR 1
DS502 ZAMUS SUS-MATE 52 ZE514 ZAMUS PLUS 19 ZS1(2)04 ZAMUS STAR 10
ZE516 ZAMUS PLUS 20 25204 ZAMUS STAR 10
ZE522 ZAMUS CLASSIC 38 ZSLNB ZAMUS STAR 14
E ZE524 ZAMUS CLASSIC 39 ZSINS ZAMUS STAR 16
E302 STANDARD ENDMILL 57 ZE534 ZAMUS CLASSIC 39
E304 STANDARD ENDMILL 57 ZE702 ZAMUS STAR 7
E322 STANDARD ENDMILL 59 ZE704 ZAMUS STAR 7
E324 STANDARD ENDMILL 59 ZET12 ZAMUS STAR 12
EB302 STANDARD ENDMILL 60 ZET14 ZAMUS STAR 13
EB304 STANDARD ENDMILL 60 ZET16 ZAMUS STAR 13
EB322 STANDARD ENDMILL 61 ZE752 ZAMUS STAR 8
EB324 STANDARD ENDMILL 61 ZE754 ZAMUS STAR 8
ZF60 ZAMUS CLASSIC 44
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CHUCK

B

Bottle Grip Taper MAS 403-BT SHANK INFORMATION 58
C

CAT Shank (ANSI/ASME B5.50-1985) SHANK INFORMATION 59
D

D HYDRAULIC EXPANSION CHUCK 18
DIN 2080, JISB 6101,1SO 297:1988(E)  SHANK INFORMATION 59
DIN 69871-1 A/B, 7388/1 : 1983(E) SHANK INFORMATION 58
DIN 69871-SK(Short & Heavy) HYDRAULIC EXPANSION CHUCK 8
DIN 69871-SK40 47
DIN 69871-SK40 HYDRAULIC EXPANSION CHUCK 12
DIN 69871-SK50 48
DIN 69871-SK50 HYDRAULIC EXPANSION CHUCK 13
DIN 69871-SK ER COLLET CHUCK 39
DIN 69871-SK SINGLE MILLING CHUCK 33
DIN 69893 HSK100-Form A SHRINK FIT CHUCK 28
DIN 69893 HSK40-Form A SHRINK FIT CHUCK 23
DIN 69893 HSK40-Form E SHRINK FIT CHUCK 24
DIN 69893 HSK50-Form A SHRINK FIT CHUCK 25
DIN 69893 HSK50-Form E SHRINK FIT CHUCK 26
DIN 69893 HSK63-Form A SHRINK FIT CHUCK 27
DIN 69893-HSK Type A HYDRAULIC EXPANSION CHUCK 14
DIN 69893-HSK Type C HYDRAULIC EXPANSION CHUCK 15
DIN 69893-HSK Type E HYDRAULIC EXPANSION CHUCK 16
DIN 69893-HSK 45
DIN 69893-HSK 49
DIN 69893-HSK 51
DIN 69893-HSK 54
DIN 69893-HSK ER COLLET CHUCK 40
DIN 69893-HSK SINGLE MILLING CHUCK 34
E

ER collet ER COLLET CHUCK 42
ERC ER COLLET CHUCK 43
ERN ER NUT/ER SPANNER 44
ERS ER NUT/ER SPANNER 44
Extension Sleeve SHRINK FIT EXTENSION CHUCK 29
Extension Sleeve SHRINK FIT EXTENSION CHUCK 30

UNION MATERIALS

F

FMA 50
FMB 52
FMC 53
H

HSK shank DIN 69893-1, ISO 12164-1 : 2001 57
K

K MILLING CHUCK COLLET 35
M

MAS 403-BT(Short & Heavy) HYDRAULIC EXPANSION CHUCK 8
MAS 403-BT30 ER COLLET CHUCK 36
MAS 403-BT30 HYDRAULIC EXPANSION CHUCK 9
MAS 403-BT30 SHRINK FIT CHUCK 20
MAS 403-BT40 ER COLLET CHUCK 37
MAS 403-BT40 HYDRAULIC EXPANSION CHUCK 10
MAS 403-BT40 SHRINK FIT CHUCK 21
MAS 403-BT 45
MAS 403-BT 46
MAS 403-BT50 ER COLLET CHUCK 38
MAS 403-BT50 HYDRAULIC EXPANSION CHUCK 11
MAS 403-BT50 SHRINK FIT CHUCK 22
MAS 403-BT 55
MAS 403-BT SINGLE MILLING CHUCK 32
N

NK MILLING CHUCK COLLET 35
0

oD HYDRAULIC EXPANSION CHUCK 17
ONK MILLING CHUCK COLLET 35
S

SES 56

Straight shank ER collet chuck

CUTTING TOOLS

STRAIGHT SHANK ER COLLET CHUCK

41




REAMER Ounion

C

CARBIDE CENTER DRILL A TYPE(60) DRILL 24

CARBIDE CORNER ROUNDING END MILL ENDMILL 23

CARBIDE HAND REAMER CARBIDE REAMER 16

CARBIDE HI HELICAL REAMER-45 MT CARBIDE REAMER 15

CARBIDE HI HELICAL REAMER-45 ST CARBIDE REAMER 14

CARBIDE NC DOUBLE POINT DRILL-KOR DRILL 28

CARBIDE NC LEADING DRILL-TIALN DRILL 31 ° e ° °
CARBIDE SPIRAL CHUCKING REAMER-7 MT CARBIDE REAMER 13 B e St C h 0 I C e fo r H I g h P ro d u Ct IVIt g
CARBIDE SPIRAL CHUCKING REAMER-7 ST CARBIDE REAMER 12

CARBIDE V-MILL DRILL-FLAT TYPE DRILL 32 .
CORNER ROUNDING END MILL ENDMILL 23 by Union
COUNTER BORE-KOR COUNTER 18

COUNTER SINK-90 HOLE COUNTER 19

COUNTER SINK-90, 1F COUNTER 20

COUNTER SINK-90, 3F COUNTER 21

H

HAND REAMER HSS REAMER 2

HAND REAMER HSS REAMER 3

HI HELICAL REAMER-45 MT HSS REAMER 7

HI HELICAL REAMER-45 ST HSS REAMER 8

HI HELICAL REAMER-45 ST HSS REAMER 9

HSS CO NC SPOTTING DRILL DRILL 29

HSS CO STEP DRILL FOR TAP DRILL 34

HSS CO STEP DRILL-90 & 180 DRILL 33

HSS NC DOUBLE POINT DRILL-JIS DRILL 25

HSS NC DOUBLE POINT DRILL-KOR DRILL 27

L

LONG HSS NC SPOTTING DRILL DRILL 29

S

SPIRAL CHUCKING REAMER-7 MT HSS REAMER 6

SPIRAL CHUCKING REAMER-7 ST HSS REAMER

SPIRAL CHUCKING REAMER-7 ST HSS REAMER 5
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