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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 commercialization 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




UNION MATERIALS
CUTTING TOOLS

TURNING & MILLING

INSERT

Grade Information A4
Application Index Al4
Identification System A18
Ceramic A24
- Turning/Roll Turning

- Grooving

- Milling / Wiper

- Special

Cermet A86
- Turning

- Milling

- Special

PCBN /PCD A110
- PCBN

- PCD

- Special

TOOL HOLDER

Application Index A 140
Identification System A 142
External Toolholder A 144
Special A 181
MILLING CUTTER

Application Index A 190
Face Milling Cutter A 192
Ball Endmill A 232
Chamfer Cutter A 234
Aluminum Cutter A 237
Special A 246
TECHNICAL DATA

Test Results A 290
Trouble Shooting A 293
Hardness Conversion Table A 294
Grade Comparison A 297
Comparison of Work-piece A 298



PART

IN GRADE INFORMATION

TURNING TURNING
& SW400 | | High Speed Steel, High Chrome Steel in medium or low speed &
MILLING cutting. Roughing and medium cutting with heavy interruption TX515 | | Finishing and boring for carbon steel and alloy steel MILLING

(TX915) (TN Coated on TX515 grade)
SW800 | | Nickel Base Alloy, Cobalt base Alloy in high speed cutting.
Roughing and medium cutting with continuous or light interruption. TX520 | | General machining and bearing for steel
(TX920) (TiN Coated on TX520 grade)
{ WT400 H AITIN/TiN coated on SW400 grade ‘ T
7 | | General application for milling
AITiIN/TiIN Coating P — (TX930) (TiN Coated on TX530 grade)
WT800 AITiN/TiN coated on SW800 grade
W# ST100 H Finishing for steel and cast iron ‘
{ ST300 H General machining for steel and cast iron ‘
CARBIDE
# ST500 H Fine finishing for hardened steel and cast iron ‘
{ ST900 H Fine finishing for hardened steel and cast iron in high speed ‘ WC. PVD coatin UW100 Finishing & medium cutting of super alloy
) g
{ TC100 H TiN coated on ST100 grade ‘
{ TiN Coating }
# TC300 H TiN coated on ST300 grade ‘

TC900 H TiN coated on ST900 grade ‘ PCBN/PCD

TM300 H AITiN coated on ST300 grade ‘

1

{ AITiN Coating

5

SD200 H Turning & Milling for ductile cast iron ‘ | SBN1000 | | Medium and finishing for cast iron
(SBC1000) (AITIN/TiSiN Coated on SBN1000)

SZ200 H Medium cutting for cast iron and steel ‘
W SBN2000 Continuous cutting for hardened steel

SZ300 H Medium cutting for hardened cast iron ‘ (SBC2000) (AITIN/TiSiN Coated on SBN2000)
w SN26 H Roughing for cast iron with interruption mi SBN3000 Moderately interrupted turning and finishing milling for steel

(SBC3000) (AITIN/TiSIN Coated on SBN3000)
SN300 H Roughing for cast iron with heavy interruption
SBN4000 Heavy interrupted cutting of hardened steel
SN400 H General machining for cast iron (SBC4000) (AITIN/TiSiN Coated on SBN4000)

| | SBN5000 | | Solid PCBN for cast iron
(SBC5000) (AITIN/TiSiN Coated on SBN5000)

SN500

Roughing for cast iron in high speed

r r 11T 1 [~ 1

SNS8O0O0 (SiAION) H General machining for Ni-based alloy and cast iron (Dry)

B

ﬂ SN950 (SIAION) H General machining for Ni & Co-based alloy (Wet/Dry)

SPD1000 H Machining for extremely abrasive materials (plastic composites)‘

SN600 H Roughing for cast iron with interrupted in high speed ‘

{ SN1000 (SiAION) H General machining for Ni & Co-based alloy and cast iron

SPD2000 H General machining for aluminum alloys and copper ‘

{ AITiN/TiN Coating NC400 H AITiN/TiN coated on SN400 grade ‘ SPD3000 H Machining for aluminum alloys(>11% Si) and sintered carbide ‘

- )
— NC600 H AITiN/TiN coated on SN600 grade ‘ =
o g SPD4000 H Machining for CFRP and aluminum alloys (Si 18~21%) ‘ S
S NC1000 H AITIiN/TiN coated on SN1000 grade ‘ g
= 4
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GRADE INFORMATION
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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 proper or optimum 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

High thermal shock resistance Al20s+TiC

Excellent wear resistance Al20s+TiCN

A basic choice for machining steel and cast iron

Alternative to PCBN, Fine microstructure
Al20s+TiCN

Fine finishing for hardened steel and cast iron

Excellent wear and thermal shock resistance
Al203+TiCN

Fine finishing for hardened steel and cast iron in high speed

Good wear resistance TiN coating on ST100

Finishing for steel and cast iron

Excellent wear resistance TiN coating on ST300

Finishing for steel and cast iron

Excellent wear resistance TiN coating on ST900

Finishing for hardened steel and cast iron

Excellent wear resistance & thermal shock
resistance AITiN coating on ST300

Finishing for steel and cast iron

Excellent flank & Notch wear in high speed cutting High Speed Steel, High Chrome Steel in medium or low speed cutting Tougher
Al203+SiC Roughing and medium cutting with heavy interruption

Excellent flank & Notch wear in high speed cutting Nickel Base Alloy, Cobalt Base Alloy in high speed cutting

Al203+SiC Roughing and finishing with continuous or light interruption

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 Base Alloy & Cobalt Base Alloys

AITiN+TiN multi coating on SW800 Roughing and finishing with light interruption Harder
TeLEBriiEm ST Universal grade for machining cast iron and steel Tougher

N/

Harder

High thermal shock resistance, Usable with
coolant TiC+Al20s

Machining ductile cast iron
Finishing for ductile cast iron and hard materials

Finishing for
ductile cast iron

Toughened by zirconia, High chemical stability
Al203+Zr02

Finishing, semi-finishing of cast iron and steel

Harder alternative to SZ200 Al20s+ZrO2

Finishing, semi-finishing of cast iron and steel

Tougher

<>

thermal shock resistance SisN4

Roughing and high speed cutting with interruption

Excellent wear resistance in high speed cutting
SisNa

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

Harder alternative to SN400 Improved wear
resistance at hugh speed cutting SisN4

High speed roughing for cast iron

Excellent wear resistance in interrupted cutting
SisN4

Roughing for cast iron with interruption and high speed

Harder
Good toughness and thermal shock resistance Well First choice for roughing with interrupted cuts Roll turning F}ﬁ‘fgwgf’
balanced wear resistance and toughness SisNa and milling of cast iron and steel speed
Tougher alternative to SN400 Good toughness and Tougher

—

Harder

Excellent wear resistance & thermal shock
resistance AITiN+TiN multi coating on SN400

Cast iron in roughing and semi-finishing cutting

Excellent wear resistance & thermal shock

Cast iron in roughing and semi-finishing cutting

Tougher

<&

SN1000

SIAION Series

NC1000 resistance AITiN+TiN multi coating on SN1000

Roughing and medium cutting with heavy interruption

resistance AITiN+TiN multi coating on SN600 Harder
. . In Dry cutting condition, great performance against notch wear
Excellent wear resistance SIAION Machining for steel and HRSA materials in high speed VeIt
Excellent strength and wear resistance SIAION Great .pgrformance for r_oughlng & finishing A basic choice for
machining HRSA materials

Excellent thermal shock resistance and Medium or low speed cutting of HRSA materials and cast iron

wear resistance SIAION Roughing and medium cutting with heavy interruption

Excellent thermal shock resistance and wear Medium or low speed cutting of HRSA materials and cast iron e
arder
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TURNING TURNING
& &
MILLING Physical Properties Choice of Ceramic Grade for Workpiece MILLING
. Density Hardness Toughness - : Machining Speed (V) Feed (f) Depth (DOC)
Composition (g/cm?) (Hy) (MPa-m"?) Application Workpiece Type (m/min) (mm/rev) (mm)
AlOs + SiC a8 2100 60 Gray Cast Iron (FC) Rough 150 ~ 800 02~05 3~6
(AITIN+TIN) ' Gray | Malleable (FCMB) Finish 200 ~ 1,200 03~05 0.1~05
Al0s + SiC o ST a5 Cast
(AITIN+TIN) . ' . Iron | chilled Cast Iron R?u.gh 30~100 0.1~02 05~15
AlOs + TiC Finish 50 ~ 200 0.05~0.15 0.1~0.5
(TiN) 4.2 2,100 4.5
|
: Carbon Steel Rough 150 ~ 400 0.2~05 2~5
Al20s + TICN Alloy Steel ich
ST300 TC300 (TiN) 4.4 2150 4.0 Steel Bl S Finis| 200 ~ 800 0.05~0.2 0.1~0.5
(AITIN)
ALOs + TiCN Black 43 2200 40 Hard Steel (HRC 452) F:_)‘fg: ig ~ ;gg OOSSN 0625 gf ~ ;:
Al:Os + TiCN Black s - RS o
" 4.3 2,200 4.5
(TiN) Ductile Cast Iron Rough 100 ~ 400 0.1~02 1~2
TiC + Al20s Black 4.6 2,250 5.0 Nodular Cast Iron Finish 200 ~ 800 0.05~0.25 0.1~0.5
Al20s + ZrO; White 41 1,800 4.5
ALOs + Z0s Pink a1 1850 40 Tuming Gray Cast Iron (FC) Rf)u.gh 200 ~ 700 02~04 2~5
- Steel (HRC 45<) Finish 300 ~ 1,200 0.05~0.3 0.1~0.5
SisNa Black 33 1,600 6.0
SisNe Gray 32 1,600 6.5 Gray Cast Iron (FC) Rough 150 ~ 1,100 0.3~08 <5
SisNa Gray Malleable (FCMB) Finish 250 ~ 1,200 0.15~0.4 <1
—— 32 1,650 6.5 Gray
SisNs Gray 3.2 1,650 6.5 Rough 20 ~ 100 1.0~20 5
- Iron Chilled Cast Iron (.)u.g )
SisN4 Black Finish 60 ~ 200 05~1.0 <1
- - 32 1,700 7.0
v
SisNs + Al.Os Black 3.2 1,900 6.5 H
o - Ni-Based Alloy Rough 150 ~ 250 0.2~04 <5
Y SN950 SisNa + Al203 Black 33 1,750 7.5 4 Non-Ferrous Metal
- Finish 150 ~ 450 0.1~0.2 <1
SN1000 SisNa + Al.0s Black 33 1800 - SN1000 Inconel
NC1000 (AITIN+TIN) ' ! ' i BB
SW800 ﬂ'g:nteelmperat“re alloys Rough 180 ~ 360 0.1~0.25 1~3
WT400 . Finish 180 ~ 450 0.1~0.30 05~20
] ] ] WTS800 Stellite
Choice of Ceramic Grade for Workpiece B
SN300 Gray Cast Iron (FC) ey Ltz LS <5
SN26 NL00 i Finish 150 ~ 1,500 03~07 <3
. SW400 [SW800
Workpiece SN500
zgiggﬁgggg SUAR) ETEL SOV Dyctile Cast Iron Rough 90 ~ 500 0.1~03 <5
NSl Alloy Steel Finish 100 ~ 700 0.1~04 <3
Gray cast iron © O O O O O O AR (el |
Cast ; i Milling High temperature alloys
Iron Chilled cast iron O O O O ©) O SN800 9 P y
Ductile cast iron O © O O O SO Inco‘nel Finish 700 ~ 1,000 0.05~0.15/ tooth 05~25
Mild steel @) @) . Stellite
Carbon steel O O SW400 .
SWS800 High temperature alloys
Alloy steel o O O O O O O WT400 Inconel Rough 150 ~ 400 0.05~0.1/tooth 1~3
Forged steel O ©) WT800
Heat treated steel O ©)
High speed steel O © © @)
High manganese steel O O O @) O O O
Stainless steel
Heat resistant super alloy O @) O O
O:Excellent  O:Good

STOOLONILLND | 8
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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.

Wear resistance and high mechanical strength Harder
TiCN Finishing and boring for carbon steel A

and alloy steel

TiN coating

Excellent thermal conductivity and wear resistance | The first choice for machining steel

TiCN Turning, grooving, boring and bearing for
TiN coating steel
The toughest cermet grade
TiCN
Wide range of milling for steel materials v
TiN coating Tougher

Physical Properties

Thermal Conductivity
(cal/ecm. sec.°C)

Toughness
(MPa:m1/2)

Hardness
(HRA)

Density

Composition
(g/cm3)

TiCN Silver

TiCN Silver 6.53 92.50 8.00 0.09

TiCN Silver 6.35 91.00 8.40 0.09
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

TX515/TX915 TX520/TX920 TX530/TX930

MILD STEEL
CARBON STEEL
ALLOY STEEL
FORGED STEEL
HEAT TREATED STEEL
HEAT RESISTANT STEEL ©
© :Excellent  O:Good

Choice of Ceramic Grade for Workpiece

Machining | Speed (V) Feed (f) |Depth (DOC)

Application Grade Workpiece

Type (m/min) (mm/rev) (mm)
| teel, Carbon Steel, oy tee = ! ~ U, L~ 2.
WGP CIE  Mild Steel, Carbon Steel, Alloy Steel F,\'A“e'zm? 100 ~ 500 0.03~0.3 0.1~20
Tuming ——— —
TX520/TX920 Bearing Steel, General Steel F,\'A“e'jmrr‘r? 100 ~ 400 0.03~0.3 0.1~20
Milling ID.CRIVAPCEUN  Mild Steel, Carbon Steel, Alloy Steel R'\cAJSgirllJiTg 188 : ggg 81 : 82 : g
Choice of Chipbreaker
05—
0.4 —|
S SG
T 03 Medium Cutting
£ i
b
g 02 N ee-------S@
01

0.5 1.0 1.5 20 25 3.0 3.5 4.0
Depth (mm)

Chipbreaker Type Machining Type Characteristics

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
Semi-finishing Optimum for D=0.30~2.50, f=0.10~0.30
Low carbon steel, pipe (STKM) machining

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

CARBIDE

Grade Information

Application Range

Finishing & Medium cutting of super alloys(HRSA, Ti-Alloy etc)
UW100 T | i High temperature oxidation resistance and predictable wear tendency

Composition Density(g/cm?) Hardness(HRA) Toughness(MPa-m'’2)

WC, PVD coating Black 15.0 92.50 9.00

Recommended Cutting Condition

Work Material Machining Feed(mm/rev) DOC(mm) Coolant
HRSA(Inconel 718) Finishing 100-300 0.05~0.2 ~1.0 O
Ti - Alloy(TieAlsV) Finishing 50-150 0.05~0.2 ~1.0 O

TURNING
&
MILLING

| CUTTING TOOLS

11



TURNING
&
MILLING

N
Q
Cc
—
=
=
@
-
o
o
[
(7]

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

Ultra high hardness
SI2[N[I[0N Its hardness is up to 3,900 Hv
Content of PCBN : 95%

Sl2{Al0[00N 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
SBN2000 hardened ste.el

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

S12{ors[s)  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

SBN3000 and toughness
Its hardness is up to 2,700 Hv

Content of PCBN : 60%

S1={0xX[00[0N  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%

SBN4000

51={0Z 000N  AITIN/TiSiN Coating

Heavy interrupted cut of hardened steel

Extreme wear resistance
SIRNEI[0N  Solid CBN
Content of PCBN : 93%

S1{010[0[0N  AITIN/TiSiN Coating

Rough machining of cast iron powder metal alloy

Machining with fine surface finish

SRR Particle size : 4~5pm

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

Ultra high hardness
RIMDYL[0N 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

SR 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 & 30pm

SPD4000

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

Harder

AN

N

Tougher

AN

N

Harder

Recommended Cutting Conditions

Turning

Milling

Grade

SBN1000
SBC1000

SBN2000
SBC2000

SBN3000
SBC3000

SBN4000
SBC4000

SBN5000
SBC5000

SPD1000

SPD2000

SPD2000
SPD3000
SPD3000

SPD3000

SPD4000

SBN1000

SBN2000

SBN3000
SBN4000

SPD3000

SPD4000

Workpiece Speed (V) Feed (f) Depth (DOC)
(m/min) (mm/rev) (mm)

Castiron 400 ~ 1,000 0.15~0.45 0.10 ~ 2.00
High hardened cast iron 75~ 150 0.15~0.30 0.10~1.80
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
High hardened steel (roughing) 60 ~ 140 0.15~0.40 0.70 ~ 2.30
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
Hardened steel 80 ~ 160 0.02~0.20 <0.5
Heat resistance sintered steel 50 ~ 100 0.05~0.20 <0.5
Hardened steel 120 ~ 250 0.025 ~ 0.50 0.05~0.30
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
Ductile cast iron 200 ~ 600 0.10 ~ 0.40 <0.5
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
Wood 1,000 ~ 2,500 0.10~0.50 0.20 ~ 4.50
Aluminum / Zinc / Copper 600 ~ 1,000 0.05~0.25 0.05~0.30
Aluminum alloy (Si 4~8%) 800 ~ 2,500 0.10~0.30 0.05 ~ 3.00

(Si9~14%) 500 ~ 1,290 0.10~0.30 0.05 ~ 3.00

(Si16~18%) 300 ~ 600 0.10~0.30 0.05~ 3.00
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 0.1~05 0.1~04
Aluminum alloy (Si 18~21%) 200 ~ 500 0.1~05 0.1~04
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
Hardened steel (>HrC 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
Hardened steel (>HrC 45) 100 ~ 200 0.10~0.15 <0.5
Hardened steel 150 ~ 250 0.025~0.30 0.05~0.20
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 01~0.3
Aluminum alloy (Si 18~21%) 300 ~ 1,000 0.1~0.3 0.1~03

Physical Properties

Grade

SBN1000
SBC1000

SBN2000
SBC2000

SBN3000
SBC3000

SBN4000
SBC4000

SBN5000
SBC5000

Contents of pCBN
(%)

Particle size Hardness
(M) (HV)

Grade

SPD1000
SPD2000
SPD3000
SPD4000

Particle size
(Hm)

Hardness
(HV)

6,000 ~ 8,000

8~9 7,000 ~ 9,000
15~22 8,000 ~ 10,000
2&30 5,000 ~ 8,000

TURNING
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Page 118 Page 118 Page 119 Page 119

Page 119

\ CNGA CCGW CPGW | DNGA |

| sNGA | SNGN | scow |
o ~ ~ ’ o) N
(o] | (&} | (&} | &7 | &7 | (o) | LT | &

Page 96 Page 120 Page 120 Page 120 Page 120 Page 121 Page 121 Page 121 Page 121

[ speNn | spew | TNGA TBGW TCGW TPGN TPGB TPGW
e G T e R A R | ©] | Lo | o /o | /o
r\ { * ) / @ a/a) /)

&) O O ég O O
Q > | | AN AN AN A
v \ ’, Page 122 Page 122 Page 122 Page 122 Page 123 Page 123 Page 123 Page 124
- — TPGT VNGA VBGW VCGW
Page 97 Page 97 Page 97 Page 98 Page 98 Page 98 Page 99 ‘

e e
| SPKN |  TEKN TPKN YCE XCET é.); | ST | AT

aad

=
—
=
4
@

)

Page 124 Page 124 Page 124 Page 125
\ '- y
- e e  —— TCGW/TPGW. FS | CCGW .. FS | SCGW ..FS | SPGW.FS| SPCN | SPKN | SFCN | TPCN |

Page 99 Page 99 Page 98 Page 100 Page 101 Page 101

(%2
i)
m
)
>
=

Page 126 Page 126 Page 127 Page 127 Page 128 Page 128 Page 129 Page 129

[ ueMR | ueMmT UTGR/L | NOTCHBITE | SFE..1C | SFE..2C | SBE..1C | SBN..2C
L

= | 0| [T D © D

Page 130 Page 130 Page 131 Page 132 Page 133 Page 133 Page 134 Page 134

T
Uu~w.\

Page102 |  Page102 |  Page103

1vI123dS

Page103 |  Page104 |  Page106 |

ST00LONILLND | 91
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TURNING
&
MILLING

STOOL ONILLND | 8

IDENTIFICATION SYSTEM

SO NENNEN S

ASA

DT s P

0

77 /

R S

N G
S N G

K

5° ° 15 20°

N
N
N

/Om J& ok

D
Other

Descriptions
N P (0]

o 110
2 Clearance Angles
J/ Jxl Requiring

3 Tolerance

sd " ]
od od sd s +See tables below
| m@mm) | s(mm) C,EH,0,S, T,RW

(o +0.013 +0.025
E +0.025 +0.025
F +0.005 +0.025
G +0.025 +0.130
H +0.013 +0.025
J +0.005 +0.025
K +0.013 +0.025
L +0.025 +0.025
M * +0.127
u * +0.127
N * +0.025

ﬂi&d’/ 70>~ 90° ’7/0"7 90°

|
O | 1T | KT 1T
c F G H J M
40 60 40" 60° 40°- 60
/W Special
1 D ; ‘ ; design
N Q R T U W X

12 04 08 EO040

4 3
4 3
B

2

5 Cutting Edge Length

E D
B m

. ISO
Diameter of
inscribed m B A
circle e I ﬂ a
3.969 - 5 03 02 - 04 03 03 06
4.762 - 6 04 03 - 05 04 04 08
5.556 - 7 05 03 09 06 05 05 09
6.350 2 ()] 06 04 n o7 06 06 1
7.938 - 0 07 05 13 09 08 07 13
9.525 3 - 09 06 16 n 09 09 16
12.700 4 - 12 08 22 15 12 12 22
15.875 5 - 15 10 27 19 16 15 27
19.050 6 - 19 13 33 23 19 19 33
22.225 7 - 22 - 38 27 22 22 38
25.400 8 - 25 - 44 31 25 25 44
31.750 0 - 31 - 54 38 32 31 55

i

Thickness(mm) ‘ ISO

1.59

6 Thickness

A

2.38

3.18

7 Nose-Radius

8 Shape and Corner

3.97

4.76

5.56

(1

7.94

9.52

12.70

A 45°
D 60°
E 75°
F 85°
P 90°

TZO0MmMmMOO W@ >

F \ Sharp
E \ Honed
T § Chamfered
Chamfered
s |
Honed

Sharp 00 0 Detailed edge
S 0.2 02 Y preparations
| Over6.35(IC) | Over5.56(IC) 04 o4 1 referto the next page.
. 2 0.8 08 2
. 3 1.2 12 3
7 2 1.6 16 4
R 5 2.0 20 5
3 6 24 24 6
: - 2.8 28 7
: - 3.2 32 8
6
8

12 Cutting Direction

E .
-
|
-
<=
|
m — — -
- <=
| |

TURNING
&
MILLING

19 | CUTTING TOOLS



IDENTIFICATION SYSTEM SIAION (SN950)

TURNING

. o &
Grade Application Range & Charateristics
MILLING

- Roughing & Semi-finishing for HRSA
SN950 (Heat Resistant Super Alloys)

TURNING

& 8 Chamfer Specification
MILLING 1 Mono chamfer

width - Reinforced toughness and B'-SiAION phase
-
- High Speed roughing of high temperature alloy
SN80o and Inconel
- - Ni-based alloys, Co-based alloys in medium or
degree SN1000 low speed cutting

Insert Tip e
SN950 Application

- Workpiece : Inconel 718
- Insert Shape : RNGN 120700 E020 (RNG 45 T01020)

honing - Test conditions : Vc 230 m/min, Feed 0.2 mm/rev DOC 1.0 mm, WET
ISO SNGN 1 20408 E040 - Cutting Distance : 1.5 km
E:20 g; g'?g 10:050 ? :‘g Honing Union SN950
F:25 03j0'15 20:1.00 2:20 0.1 0.2 0.3 0.4
G:30 04020 40:2.00 3:30
Competitor
2 Double chamfer 0.1 0.2 0.3 0.4 Flank Wear
(Vbmax. mm)
P width
2nd
chamfer
width

- Whisker Grade (SW400/SW800)

chamfer|/degree

Insert Ti 2nd
P .. g chamfer degree
Grade Application Range & Charateristics
- High Speed Steel, High Chrome Steel in medium
honing SW400 or low speed cutting
- Roughing & Medium cutting with heavy interruption

- Ni-based alloys, Co-based alloys in high speed
cutting

- Roughing & Finishing with continuous or light
interruption

ISO SNGN 190716)‘(542

SW800

) 0: No Honing
3:1.00 A:075 3:0.20x25 1:10 - Best Performance for HRSA (Inconel, Waspaloy, Stellite)
W:10 4:1.20 . o A:0.15%x30 - For High-Speed machining of HRSA with Optimized Heat and
B X:15 5:1.50 B:1.25 4:0.10x30 B: 0.45x25 2:20 Fracture resistance 2
' o D:2.30 5:0.20x30 e 3:30 o
— 6:2.00 o
5:50 =
(@)
c (L)
— 4
= E
G 3
-
o _
o
[ —
w N



TURNING

Roll Turning

Grooving
Milling
Wiper
Special




TURNING INSERT TURNING INSERT

CNGA /e CNMA

Z
S
o

TURNING Fw 1 ’w [ TURNING
: Fof ® O =5 :
MILLING [\ ) | [ )] | ] MILLING

e | e .
t t
Type oimensions (mm) |22 |2 2/2/ele|8]8/8/8 /8|2 8/8/8/2 2|2 SR EREEEEEREEEEEE
ClEBEISI5IE522E22 22528 EE SSEEEEEEEEEHERE

mwmwmwwmwwwmwwmmmgsg mmw"’mwmmmmmmmgsg
CNGA 120404 | CNGA 431 |1270/ 476 | 04 |576 | ® ® ® © | O [ ] (] [ ] CNMA 120408 | CNMA 432 |12.70| 476 | 0.8 | 5.16 [ AN )
CNGA 120408 | CNGA 432 (1270|476 | 08 [516 ©® ©® ® ® ©®© ®© ®© ®© o o o o 0o ® 0o e CNMA 120412 | CNMA 433 [12.70| 476 | 1.2 | 5.16 [ AN BN BN BN J [ ]
CNGA 120412 | CNGA 433 |12.70/ 476 | 1.2 | 516 | ® | @ [ N ) [ 2N BN J (] ® 00 CNMA 120416 | CNMA 434 [12.70| 476 | 1.6 | 5.16 [ BN ) [ BN ) [ ]
CNGA 120416 | CNGA 434 |12.70| 476 | 16 | 516 | ® | @® [ ] ® 0 o (] ® o0 CNMA 160612 | CNMA 543 (15.87| 6.35 | 1.2 | 6.35 o o
CNGA 120704 | CNGA 451 |12.70| 794 | 0.4 | 5.16 CNMA 160616 | CNMA 544 (15.87| 6.35 | 1.6 | 6.35 [ ] (]
CNGA 120708 | CNGA 452 |12.70| 794 | 08 | 516 @® | @® o [ AN )
CNGA 120712 | CNGA 453 [12.70( 794 | 1.2 | 516 @® | ® @ (] [ 2N J [ ] [ 2N 2N J
CNGA 120716 | CNGA 454 |12.70| 794 | 1.6 | 516 | @ o [ AN J o [ ]
CNGA 160608 | CNGA 542 |15.87|6.35 | 0.8 | 6.35 [ ]
CNGA 160612 | CNGA 543 |15.87| 6.35 | 1.2 | 6.35 [ AN BN J ([ JN )
CNGA 160616 | CNGA 544 |1587|6.35| 1.6 | 6.35 @ [ ]
CNGA 160708 | CNGA 552 [15.87| 794 | 08 (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 | @ [ 2N J [ ] [ ]
CNGA 190612 | CNGA 643 |19.05| 6.35 | 1.2 | 7.93 [ ] [ JN )
CNGA 190616 | CNGA 644 |19.05/635| 16 | 793 @® | @
CNGA 190712 | CNGA 653 |19.05| 7.94 | 1.2 | 7.93
CNGA 190716 | CNGA 654 |19.05| 794 | 16 | 793 | @




TURNING
&
MILLING

TURNING INSERT

CNGN S
7
) v
r
t
--“-- b5 3588555555525 5588
OO | o
CNGN 090304 | CNGN 321 9.52 3.18 [ ]
CNGN 090308 | CNGN 322 9.52 3.18 0.8 o [ AN ) [ ]
CNGN 090312 | CNGN 323 9.52 3.18 1.2 [ [}
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 1.2 o
CNGN 120404 | CNGN 431 12.70 4.76 04 @ ©® [ AN J
CNGN 120408 | CNGN 432 | 12.70 4.76 08 © ©® © 060 & 0 o [ AN ) o [ BN BN J
CNGN 120412 | CNGN 433 | 12.70 4.76 RN IN AN BN BN AN J [ ] ( AN BN BN J [ BN BN J
CNGN 120416 | CNGN 434 | 12.70 4.76 1.6 [ AN BN ) [ ] [ ] ( 2N BN BN J [ BN BN J
CNGN 120704 | CNGN 451 12.70 7.94 0.4 [ AN J
CNGN 120708 | CNGN 452 | 12.70 7.94 0.8 [ 2N ) o o
CNGN 120712 | CNGN 453 | 12.70 7.94 1.2 [ AN ) [ N ) [ ] [ 2N ) [ ] ([ AN AN J
CNGN 120716 | CNGN 454 | 12.70 7.94 1.6 [ BN ) [ 2N} [ ] [ 2N ) (] [ 2N BN )
CNGN 160608 | CNGN 542 | 15.87 6.35 0.8
CNGN 160612 | CNGN 543 | 15.87 6.35 12 | @ o ( N J
CNGN 160616 | CNGN 544 | 15.87 6.35 1.6 [ ]
CNGN 160708 | CNGN 552 | 15.87 7.94 0.8 [ ) (]
CNGN 160712 | CNGN 553 | 15.87 7.94 1.2 [ 2N AN J [ ] [ X J
CNGN 160716 | CNGN 554 | 15.87 7.94 1.6 [ AN BN ) [ ] ( 2N BN BN )
CNGN 160720 | CNGN 555 | 15.87 7.94 2.0 [ ) [ 2N )
CNGN 190612 | CNGN 643 | 19.05 6.35 1.2 ([ BN )
CNGN 190616 | CNGN 644 | 19.05 6.35 16 @ @
CNGN 190712 | CNGN 653 | 19.05 7.94 12 @@
CNGN 190716 | CNGN 654 | 19.05 7.94 16 @ @
CNGN 190720 | CNGN 655 | 19.05 7.94 2.0 o
CNGN 250724 | CNGN 856 | 25.40 7.94 2.4 [ ]
CNGN 250924 | CNGN 866 | 25.40 9.52 24 0 0@ [ ]

TURNING INSERT

CNMN

TURNING
&
MILLING

|_

o o oo o Q9w

Type Dimensions (mm) 8888088£o =3k 2 8/8|2
— Moo NN OS2 0| O o] S XD

I—I—}—I—DNNU)Z Z| 2 pd = 2w

OO nmw n un n wn wm (%] U)(/J8

CNMN 120412
CNMN 120416

CNMN 433
CNMN 434

C BB SN400

H?‘
i a T 80
Coated SN
Coated SW HD:":,

® o ESin

12.70 4.76 1.6

12.70 4.76




TURNING INSERT TURNING INSERT

CNGX e CNMX

TURNING
&
MILLING

TURNING
&
MILLING

N

N

|

Type 888888“’8888888885%% Type o oooomoooooogggcﬁ%%
mmmNNm%mﬁ-mwmmvaEEE = 8888%88888@9#00E38
--n-- AP AR A -n-- 55088 5555566250558 8
OO |0 OO0 O
CNGX 120412 | CNGX 433 | 12.70 | 4.76 [ AN ) CNMX 120712 CNMX 453 | 12.70 | 7.94 ( AN N J
CNGX 120416 | CNGX 434 | 12.70 | 4.76 1.6 o CNMX 120716] CNMX 454 | 12.70 | 7.94 1.6 ( AN AN BN ) o
CNGX 120708 | CNGX 452 | 12.70 | 7.94 08 @O ([
CNGX 120712 | CNGX 453 | 12.70 | 7.94 12 @@ [ BN BN J
CNGX 120716 | CNGX 454 | 1270 | 7.94 16 @ ©® [ ([
CNGX 160708 | CNGX 552 | 1587 | 7.94 0.8 [ ]
CNGX 160712 | CNGX 553 | 1587 | 7.94 1.2 ® o o
CNGX 160716 | CNGX 554 | 15.87 | 7.94 1.6 [ AN J CNMX L] RD 80°

e =Yl

N

ISO ASA d t r

CNMX 120716 RD | CNMX454RD | 12.7 | 7.94 1.6

Coated ST
Coated SN
Coated SW

[ B SN300
(B SN400

=2 =

8 7N wm | n

S 233

= © T &

2 &|8|&
CNVX 120412 | CNVX 433 | 12.70 | 4.76 ) c c GX 7°
CNVX 120416 | CNVX 434 | 12.70 | 4.76 1.6 [ ] s
CNVX 120708 | CNVX 452 | 12.70 | 7.94 08 | @ ([ ([ 1
CNVX 120712 | CNVX 453 | 12.70 | 7.94 12 @@ ([ ( 2N AN N BN J [ ]

/ CNVX 120716 | CNVX 454 | 12.70 | 7.94 1.6 [ ] [ ] o ( 2N BN BN AN J ([ t

Type Oooooooooogooa%%
SMKRIEIEEIEEEEEEEE
ONNSIZ Z Z2Z22Z2Z2Z =S 6c\NE
ZAR%AR?) 6K o K s o n 3l olS
ololo
CCGX 120608 | CCGX 442 | 12.70 | 6.35 0.8 (]
CCGX 120612 | CCGX 443 | 12.70 | 6.35 1.2 [ 2N AN AN J o
CCGX 120616 | CCGX 444 | 12.70 6.35 1.6 o




TURNING INSERT TURNING INSERT

80 °

CCGW : CPGN

TURNING
&
MILLING

TURNING
&
MILLING

7.

R
4 :
I T
o
o
-
-

—_

~|

Type Dimensions (mm) =3 === E=2=21=} ololololalalgla B 5|5 Type Dimensions (mm) (o |o |0 |o|9|o|o ololololalal|gla % 8|5
clalaololoclalf olglooclon| 8IS 9 vl olo yp olglglo|ololalgolelololon(8l2 S v oo
EEEIESNEIZI22 2212223 8¢ CEBEENISEI22 252222258
O 0| O O 0| O
CCGW 097304 9.52 3.97 4.40 o ( BN J CPGN 090304 | CPGN 321 9.52 3.18 ( AN J
CCGW 097308 9.52 3.97 0.8 4.40 o [ AN J o CPGN 090308 | CPGN 322 9.52 3.18 0.8 [ AN J
CCGW 097312 9.52 3.97 1.2 4.40 { BN J [ J CPGN 120408 | CPGN 432 | 12.70 | 4.76 08 | @ ( AN J
CCGW 120408 12.70 4.76 0.8 5.50 ([ J CPGN 120412 | CPGN 433 | 12.70 | 4.76 1.2
CCGW 120412 12.70 4.76 1.2 5.50 ([ J CPGN 120416 | CPGN 434 | 12.70 | 4.76 1.6

ST00L ONILLND | O€ / / / / M



TURNING
&
MILLING

TURNING INSERT

DNGA

-]

TURNING INSERT

DNGN

Type

DNGN 150404
DNGN 150408
DNGN 150412
DNGN 150416
DNGN 150604
DNGN 150608
DNGN 150612
DNGN 150616
DNGN 150704
DNGN 150708
DNGN 150712
DNGN 150716

DNGN 431
DNGN 432
DNGN 433
DNGN 434
DNGN 441
DNGN 442
DNGN 443
DNGN 444
DNGN 451
DNGN 452
DNGN 453
DNGN 454

Dimensions (mm)

_ 2

12.70
12.70
12.70
12.70
12.70
12.70
12.70
12.70
12.70
12.70
12.70
12.70

4.76
4.76
4.76
4.76
6.35
6.35
6.35
6.35
7.94
7.94
7.94
7.94

0.8
1.2
1.6
0.4
0.8
1.2
1.6
0.4
0.8
1.2
1.6

o
o

ST300
ST500
ST900
SD200
SZ200
SZ300
SN26

SN300
SN400
SN500
SN600
SN800
SN950
SN1000

SW400
SW800
Coated ST
Coated SN
Coated SW

Dimensions (nm)_g |98 |82 |82 2 \2/2 2/8/8/2/8/8/8 2122
BEESNIg52222 2225883
--n-- w6 s PG 5 65 5 5 E 5 5 S S8
OO |0
DNGA 150404 | DNGA 431 |12.70 | 4.76 56| @ @ |®
DNGA 150408 | DNGA432 1270 476 | 08 516 ® ® ® ® 00 3K
DNGA 150412 | DNGA433 1270 476 | 12 516 |® ® ® ® oo (o (000
DNGA 150416 | DNGA 434 |12.70 476 | 1.6 516 ® ° °
DNGA 150604 DNGA441 1270 635 04 516 ® ® ® ® ® | ®
DNGA 150608 DNGA 442 1270|635 08 (516 ® ® ® ® ® o |o
DNGA 150612 DNGA 443 1270 635 | 12 516 | ® ® ® ® o (oo (o |0
DNGA 150616 | DNGA 444 (1270|635 | 16 | 516 ® | ® @
DNGA 150704 | DNGA451 1270/ 794 | 0.4 516 ® @
DNGA 150708 | DNGA 452 1270/ 794 | 08 | 516 ® ® 30 C
DNGA 150712 | DNGA453 1270 794 | 12 516 ® ® o eoje (o |o
DNGA 150716 | DNGA454 1270 7.94 | 16 516
DNGA 190608 | DNGA542 1587|635 08 635 ® ®
DNGA 190612 | DNGA 543 1587 635 12 635 ® ® oo |o o |o
DNGA 190616 DNGA544 1587 635 16 | 635 ®
DNMA
~/
D / d | Ip

DNMA 150612 | DNMA 443
DNMA 150616 | DNMA 444

Dimensions (mm)

12.70
12.70

6.35
6.35

1.6

5.16
5.16

(B SN300
C BN SN400

Coated SN
Coated SW

TURNING
&
MILLING




TURNING INSERT TURNING INSERT

TURNING d
2 i
MILLING ‘

==
fmmt

Qo
|
|

75
) T TURNING
| &
/ P MILLING

\

—
-

888&88;8388889««»888 28 BRI 8 323832 F 28 8T
'—'—'—DNNmZZZZZZzgiﬁﬁa ESIEIEIQINING ZZZ2Z 22z 22888
w v n nnn DD DDODODG D NH QS| wnnnnn DD G NN QAQIQ
OO | O OO | O
DNGX 120708 | DNGX 352 | 10.00 | 7.94 [ ] [ ] ENGN 130404 | ENGN 431 | 1270 | 4.76
DNGX 120712 | DNGX 353 | 10.00 | 7.94 1.2 ([ ] ( B AN AK BN J ([ ] ENGN 130408 | ENGN 432 | 1270 | 4.76 0.8 [ J ([ ] ®
DNGX 120716 | DNGX 354 | 10.00 | 7.94 1.6 [ ] ( 2N AN J ENGN 130412 | ENGN 433 | 12.70 | 4.76 1.2 [ ] [
DNGX 150708 | DNGX 452 | 12.70 | 7.94 0.8 ENGN 130704 | ENGN 451 | 1270 | 7.94 04 (@0
DNGX 150712 | DNGX 453 | 12.70 | 7.94 1.2 [ [ 2N J [ ] ENGN 130708 | ENGN 452 | 12.70 | 7.94 08 @ ® 0|0 (AN BN BN AN J
DNGX 150716 | DNGX 454 | 12.70 | 7.94 1.6 [ AN BN AN BN ) o ENGN 130712 | ENGN 453 | 12.70 | 7.94 12 @0 ©® 0 e ( AN BN J ® ® e o
ENGN 130716 | ENGN 454 | 12.70 | 7.94 16 @® @ ® [ AN BN J

DNMX

. . ==z
Dimensions (mm) o A
(o=} T | T o
2 2L e
C| ©| @©
2 888
DNMX 120708 | DNMX 352 | 10.00 | 7.94 0.8 (]
DNMX 120712 | DNMX 353 | 10.00 | 7.94 1.2 { AN J
DNMX 120716 | DNMX 354 | 10.00 | 7.94 1.6 o o e

DCGX Ity r

Z (=
w e 8 8|8 2=
& 2L g2
— ISO 175} 175} S| S
(@) (SR
< DCGX 150612 | DCGX 443 | 1270 | 635 | 1.2 o |o
= DCGX 150616 = DCGX 444 1270 | 635 | 1.6 o |o
@
-
o
(@]
r
w



TURNING
&
MILLING

STOO0L ONILLND | 9€ / / / /

TURNING INSERT

RNGA

OO0 OO
EEERISNIE
RNGA 120400 | RNGA 430 | 12.70 | 4.76 516 @®| ®
RNGA 120700 | RNGA 450 | 12.70 | 7.94 516 @ | @

SN26

SN300

()

SN500

I,

SNS00
SN950
SN1000
SW400
SW800
Coated ST

-1

Coated SN
Coated SW

RNGN

—_

53 B|E
ECEECEET i
OO
RNGN 060300 | RNGN 220 6.35 3.18 o
RNGN 060400 | RNGN 230 6.35 4.76 o [ )
RNGN 090300 | RNGN 320 9.52 3.18 o [ ] ( AN J
RNGN 090400 | RNGN 330 9.52 4.76 ( AN BN ) [ ] (] [ ] ( AN BN J
RNGN 120300 | RNGN 420 12.70 3.18 (] [ ] [ ]
RNGN 120400 | RNGN 430 12.70 4.76 [ 2N BN ) ( BN ) ( AN AN AN AN BN ) [ BN BN J
RNGN 120600 | RNGN 440 12.70 6.35
RNGN 120700 | RNGN 450 12.70 7.94 ( 2N BN ) [ AN AN BN BN AN J [ ] ( AN AN J
RNGN 150700 | RNGN 550 15.87 7.94 (] [ BN ]
RNGN 190600 | RNGN 640 19.05 6.35 ([ BN J o [ ] [ J
RNGN 190700 | RNGN 650 19.05 7.94 [ 2N BN ) [ ] [ ] [ ] [ AN BN )
RNGN 250700 | RNGN 850 25.40 7.94 (] ( BN J ( AN AN AN )
RNGN 250900 | RNGN 860 25.40 9.52
RNGN 320900 | RNGN 106 31.75 9.52 (]
RNGN 0807MO 8.00 7.94 ([
RNGN 1007MO 10.00 7.94 o
RNGN 1207MO 12.00 7.94 o

TURNING INSERT

RPGA

TURNING
1 T &
MILLING
d U
ZEERRRREE888883885 5
L 80 A 1 d e 5060886 55553555355 388
RNGA 120400 | RNGA430 | 1270 | 476 | 516 @ ®
RNGA120700 | RNGA450 | 1270 | 794 | 516 @ ®
d

. . Z (=
E B 212 2|2
oo
RPGN 090300 | RPGN 320 9.52 3.18 [ 2N ) [ AN )
RPGN 090400 | RPGN 330 9.52 4.76 [ AN BN J
RPGN 120300 | RPGN 420 12.70 3.18
RPGN 120400 | RPGN 430 12.70 4.76 [ 2N J o o ( BN BN )
RPGN 120700 | RPGN 450 12.70 7.94 [ X J (] o
RPGN 150700 | RPGN 550 15.87 7.94
RPGN 190700 | RPGN 650 19.05 7.94 (]




TURNING INSERT TURNING INSERT

RPGX .. DP RBGN

TURNING
&
MILLING

‘ TURNING
&
MILLING

AEEEEEEE 2 083
22|z SRR i AR
2] 7] S8 8|8 o 38|8|8
RPGX1204DP | RPGX43DP | 12.70 476 o |o RBGN 060300 = RBGN220 | 635 318 °
RPGX1207DP | RPGX45DP |  12.70 7.04 o |o RBGN060400 | RBGN230 635 476 °
RBGN090300 | RBGN 320 & 952 318 | @
RBGN090400 | RBGN330 952 a6 | @
RBGN 120400 | RBGN430  12.70 476 @ @ ® °
RBGN 120600 | RBGN440  12.70 635 | @
RBGN 120700 | RBGN450 = 12.70 794 @ ® o0 o |o
RNGX .. DP | t RBGN 0604MO 6.00 476 °
RBGN 0804MO 8.00 476 °
’\ RBGN 1007MO 10.00 704 @ °
}{ RBGN 1207MO 12.00 7.94
RBGN 1607MO 16.00 7.94

Coated ST
Coated SN
Coated SW

RCGN

oo o S %55
OO O
RCGN 060400 6.35 4.76 ([ AN J o o
RCGN 060600 6.35 6.35 ( AN BN J [ ] ([ [
RCGN 060700 6.35 7.94 ( AN BN J [ ] [ ] [ ]
RCGN 070400 7.94 4.76 ([ ]
RCGN 090700 9.52 7.94 ( BN AN J [ ] [ ] [ ]
RCGN 120700 12.70 7.94 ( BN AN J ( ([ [ ] [ ]
RCGN 151000 15.87 10.00 ( AN BN J [ J [ o [
RCGN 191000 19.05 10.00 ( AN BN J ([ J ([ o ®
RCGN 251200 25.40 12.70 [ AN BN ) [ ] [ ] o o




TURNING INSERT TURNING INSERT

SNGA — SNGN

TUR8I\(IING — - d — ID ‘ d TURNING
MILLING ] \\ : ) . ! / MILf.(ING
t Tt
Type Dimensions (mm) ololololololv|lololololola|8lala 5| & c% Type olololololo|lw|lolo|lololo|lal8|9|9 % & %
28EBE82285888888855% R
--ﬂ--ﬂ 06|53 315 515\5)5|5| 515|855 38| & “"”w“““’wwww%w§§§
SNGA 090304 SNGA 321 | 952 |3.18 381 @ @ SNGN 090304 SNGN 321 | 952 | 3.8 30
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 | 952 | 476 | 0.4 | 381 SNGN 090404 | SNGN 331 | 952 | 476 | 04
SNGA 090408 SNGA 332 | 952 | 476 | 0.8 | 3.81 SNGN 090408 | SNGN332 | 952 | 476 | 08 | @ °
SNGA 090412 | SNGA 333 | 9.52 | 476 | 1.2 | 3.81 SNGN 090412 | SNGN333 | 952 | 476 | 1.2 ° °
SNGA 090416 | SNGA 334 | 9.52 | 476 | 1.6 | 3.81 ° SNGN 120404 | SNGN 431 | 1270 | 476 | 04 |® °
SNGA 120404 | SNGA 431 (1270 476 | 04 (516 ® ® |® ° SNGN 120408 | SNGN432 | 1270 | 476 | 08 ® ® ® ® | ® 1
SNGA 120408 | SNGA 432 |12.70 476 | 08 (516 ® ® ®| |® oo o (o o000 SNGN 120412 SNGN433 | 1270 | 476 | 12 ® ® @ @ ®@ ® ® o ®
SNGA 120412 | SNGA433 1270/ 476 | 12 516 |®@ @ ® @ ® |e e ® oo |0 SNGN 120416 | SNGN434 | 1270 | 476 | 16 |® ® o o0 o000
SNGA 120416 | SNGA434 1270 476 | 16 | 516 ® ° ° oo |0 SNGN 120420 | SNGN 435 | 1270 | 476 | 20 |® 00
SNGA 120708 | SNGA 452 |12.70 7.94 | 0.8 | 516 ® SNGN 120604 SNGN 441 | 127<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>