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CARBIDE /rurninG

TURNING

I
O OECTTE DT

GROOVING

H Huskar Series P  H.Roughing CVD Coated Carbide
. . Heavy .
U Undying Series Machining R Roughing CD Double CVD Coated
S Spirit Series F Functional PS PVD Coated Carbide
T Tusk Series R Roughing PB New PVD Coating
A Aluminium M Medium KS Ceramic
Turning
F Finishing SS Cermet
Ultra
u ted
J Finishing - neoate
Stainless S Standart
Steel

K Roughing

Aluminium LU Functional

- WORKPIECE MATERIAL - MACHINING ISO GRADE

Non-Ferrous Material 1~3 Turning 05

4 Hardened Steel 4 Threading 10
5 Steel 5 Grooving 15 »
s
7 Stainless Steel 9 Milling 20 R
3
8 Cast Iron 25 &

9 General Machining 30

35

40 #
45
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GRADES \
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@) CS0225 CS7125
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o
< Cs8125 SBEIP]
O CS5235
CS8325 CS52355
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PS7110S
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PS7220S PS7220S
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CARBIDE /rurninG

/' CVD TURNING GRADES

TURNING

BLACK MT-TICN+AI203+TiN 5

CS5205 PO5-P10 Wear-resistance materials coated on the gradient sintered substrate which has both 8
I good hardness and toughness. Can bear high temperatures.For steel and casting steel

4

(U}

finishing to roughing processing. Continue cutting to light interrupted cutting.

YELLOW - BLACK MT-TICN+Tic+AI203+TiN

CS5210 P10-P20 Stable conditions for steel finishing can obtain high metal removal rate. Excellent
| resistance to crater wear and plastic deformation resistance.Recommended for stable
conditions. Wet and dry processing
BLACK MT-TICN+TIC+AI203+TiN
CS5215 PO5-P25 I Optimization for high speed machining due to combining the substrate of superior wear
resistance and toughness with the coating of excellent thermal crack/plastic deformation
BLACK MT-TICN+TIC+AI203+TiN
CS5215S PO5-P25 I Optimization for high speed machining due to combining the substrate of superior wear

resistance and toughness with the coating of excellent thermal crack/plastic deformation
YELLOW - BLACK MT-TICN+Tic+AlI203+TiN

CS5220 P15-P35 stable conditions for steel semi-finishing to roughing, can obtain high
| metal removal rate. Excellent resistance to crater wear and plastic deformation.
Recommended for stable conditions. Wet and dry processing.
P15-P35 BLACK MT-TICN+TIC+AI203+TiN
Csszzs M10-M20 I First recommended grade for general machining with the use of high toughness
substrate and coating layer with improved welding/chipping resistance
P15-P35 BLACK MT-TICN+TIC+AI203+TiN
Csszzss M10-M20 I First recommended grade for general machining with the use of high toughness

substrate and coating layer with improved welding/chipping resistance
YELLOW - BLACK MT-TICN+Tic+AlI203+TiN

C D51 25 P15-P35 For medium machining of steel 1st grade recommended for general machining using a
high toughness substrate and an enhanced topcoat.

YELLOW - BLACK weld / chip resistance

CS5235 P25-P40

Medium to low speed machining of steel
YELLOW - BLACK MT-TICN+Tic+AI203+TiN

CS5235S P25-P40O High-strength alloy substrate with thick wear-resistant coating has good good tough-
ness and plastic deformation.Machining steel and cast steel in bad conditions, Edge line
security for interrupted cutting and roughing operations high metal removal rate.

YELLOW - BLACK MT-TICN+TIC+AI203+TiN

CS5240 P30-P40

m |

YELLOW - BLACK MT-TICN+AI203+TiN

CS8315 K10-K25 The excellent combination of high wear resistance substrate and MT-TICN, thick
Al203, TiN coating is the first choice of ductile iron and gray cast iron, which allows a
higher cutting speed.

BLACK MT-TICN+TIC+AI203+TiN

| Medium to high speed machining of stainless steel
BLACK MT-TICN+TIC+a-Al203
M CS71258  M20-M30
I For high speed machining of stainless steel
BLACK MT-TICN+TIC+AI203+TIN
CS8205 KO1-K10 As adapting highly hard substrate with superior CVD coated which has excellent
| resistance for thermal&oxidation,Excellent performance in casting iron continuous
machining
CS8115 KI0-K20 BLACK MT-TICN+TIC+AI203+TIN
| Medium speed machining of cast iron
o
BLACK MT-TICN+TIC+AI203+TiN g
Cs8215 K10-K20 0
| Medium speed machining of cast iron (2]
49
=
(4
a

CS8125 K20-K30

Interrupted cutting for gray iron and ductile cast iron

YELLOW - BLACK MT-TICN+AI203+TiN
CS8325 K20-K35 TThe excellent combination of good wear resistance and toughness substrate and

MT-TIiCN, thick Al203, TiN coating is the fist choice of ductile iron and gray cast iron

for roughing cutting high metal remove rate.
“ TiN coating layer with superior welding
resistance
TiC + Al203 coating layer with superior heat
Universal grade especially for machining forged automobile components and resistance
bearing steel both in continuous and interrupted cutting. Available for all kinds of
steels - carbon steel, alloy steel, rolled steel, tool steel, mild steel, bearing steel
and other special kinds of steel. New coating technology increases welding re-
sistance and chipping resistance, which leads to longer tool life

TiCN coating layer with superior chipping
resistance

Exclusive substrate material for coating with
improved wear resistance.

Sangeo | 1
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CARBIDE /rurninG

PVD TURNING GRADES \

(V)
=
4
o
=)
e

z

6 BLACK 2-4 micron Nano TIAIN PVD Coating

(o] PS5125 PO5-P25 Stable machinability with chipping resistance fracture resistance and
?D: . welding resistance, Medium, roughing and heavy interrupted cutting for

stainless steel and forged steel
COPPER PVD(Cotated) - TIAISIN, Premium grade

PS7110S M20-M30 As adapting highly hard substrate, Excellent in medium speed machi-
ning of stainless steel. As adapting Salina coating which has excellent
resistance for thermal & oxidation

YELLOW 2-4 micron Nano AICrN AICrSIN Coating
PS7120 M15-M25 Medium, roughing and heavy interrupted cutting for st. steel and forged
steel
COPPER PVD(Cotated) - TIAISIN, Premium grade

PS7220S M10-M30

Excellent in medium speed machining of stainless steel. As adapting
Salina coating which has excellent resistance for thermal & oxidation

M

GRAY PVD (Cotated)-AlITiN, Premium grade

PS7315S M10-M15 High Co content and fine WC grain substrate, gives wonderful cutting
edge strength, combines with new AITIN coating, it has very small coeffi-
clent of friction,high antioxidant temperature, and good nano hardness.

GRAY PVD (Cotated)-AlITiN, Premium grade

PS7320S M10-M30 High Co content and fine WC grain substrate, gives wonderful cutting
edge strength, combines with new AITIN coating, it has very small coeffi-
clent of friction,high antioxidant temperature, and good nano hardness.

UNCOATED CARBIDE GRADES \

Silver Ultra fine substrate
Us2115 KO5-K25 Increased wear & chipping resistance as using a ultra fine substrate,
Excellent tool life with special surface treatment & and sharp cutting
edge of ALU chip breaker

CERMET CARBIDE GRADES \

SS9115 PO5-P25 SILVER For continuous machining of cold/hot forged steel and Sintered ferrous
alloy at high speed and low depth of cut

YELLOW Superior wear and adhesion resistant TiC coating on the special reinfor-
SS9115C P0O5-P30 cement cermet Application: The 1st choice PVD coated cermet for steel
machining provides high efficient machining and high quality surface finish

CcC
Z

$S9125 PO5-P25 SILVER For continuous machining of cold/hot forged steel and Sintered ferrous
alloy at high speed and low depth of cut

YELLOW Superior wear and adhesion resistant TiC coating on the special reinfor-
SS9125C PO5-P30 cement cermet Application: The 1st choice PVD coated cermet for steel
machining provides high efficient machining and high quality surface finish

12 | Sangeo
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CARBIDE /rurninG

/ MACHINING EXAMPLES

TURNING

E Carbon Steel (1.1040) E Alloy Steel (2379) Q
3
+ Workpiece Hub » Workpiece Automobile Part le)
24
. - Ve (m/min)= . - ©
+ Cutting Conditions ¢y fn (mm/rev)= 0.2 - Cutting Conditions Ve (m/min)=250 fn (mm/rev)= 0.2
ap (mm)=1,5 Wet ap (mm)=1,5 Wet
+ Designation + Designation CNMG120408-UM
Insert CNMG120408-UM CS5225 Insert
CS52158
Toolholder DCLNR2525-M12 Toolholder DCLNR2525-M12
« Test Result « Test Result
8 8
7 3
a 120 2

40

CS5225 compettor CS5215S compettor

M Stainless Steel (316L) Gray Cast Iron (GG25)
» Workpiece Valve » Workpiece Disc
- Cutting Conditions Ve (m/min)=120  fn (mm/rev)= 0.2 + Cutting Conditions Ve (m/min)=350 fn (mm/rev)= 0.25
ap (mm)=1,5 Wet ap (mm)=1,5 Wet
+ Designation + Designation
Insert CNMG120408-TS PS7220S Insert CNMAT120408 CS8215
Toolholder DCLNR2525-M12 Toolholder DCLNR2525-M12
+ Test Result + Test Result
] §
g T g —
> 7
-4 k{o) 8 15

m |

20 n

HSS
DRILLS & TAP

PS7220S8 compettor CSs8215 compettor

Sangeo | 15
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GRADES \ Range ISO

TURNING

GROOVING

SS9115-SS9115C
S§9125-889125C€ |t T T T T T T T oo

CERMET

400

e T

300

Ve (m/min)

200

CS8125
CS8325

CARBIDE CVD

O O &

HSS
DRILLS & TAPS

16 \ Sangeo




Range ISO E

Ve (m/min)

CARBIDE /rurninG

400

300

200

|
|
l
SS9115-SS9115C :
CERMET o

|

|

CS5215/CS5215S

CARBIDE-CVD
CS5205-CS5210

PS5125
CARBIDE-PVD

TURNING

/ GRADES

GROOVING

CS5225/CD5225S

CARBIDE-CVD
CS5220
CS5125

CS5240
CARBIDE-CVD

O &

HSS
DRILLS & TAPS

cutting tools




TURNING

GROOVING
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CARBIDE /rurninG

GRADES  \

Ve (m/min

SS9115-SS9115C
CERMET

SS9125-SS9125C CS7125
CARBIDE-CVD
200 1 - PSTIIOS |~~~ ~r -~
CARBIDE-PVD |
PS7220S
CARBIDE-PVYD
PS7120-PS73155-PS7320S
150 f---==-==---~~1 CARBIDE-PVD -

18 | Sangeo
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TURNING

GROOVING

| 4

HSS
DRILLS & TA

CARBIDE /rurninG

POSITIVE 7°

with hole

CCUL

\\\80

IC T
e \\
\ Q od
\ /] B 70

!

ccon 060200 097300 120400

Ic 635 9525 127

T 238 397 476
2,80 4,40 5,50

ad
g Holder >

134,

134,

DESCRIPTION

[
-
RS
Y
]
-

CCGT060202EL-U
CCGT060204EL-U
CCGTO9T302EL-U
CCGTO9T304EL-U
CCGT060202ER-U
CCGTO60204ER-U
CCGTO9T302ER-U
CCGTO9T304ER-U
CCGT030102L-F
CCGT030104L-F
CCGT040102L-F
CCGT040104L-F
CCGT060202L-W15
CCGT060204L-W15
CCGT060202R-W15
CCGT060204R-W15
CCGTO9T302L-W20
CCGTO9T304L-W20
CCGTO9T302R-W20

CCGTO9T304R-W20

@ FINISHING @ MEDIUM

20 | Sangeo

cutting tools

CsS52158

CARBIDE-CVD

CS5225S

CS52358

gROUGHING Vc @ fn eap > 56‘

DE-PVD

® e e o o 559115

CERMET

SS9N5C
SS9125

RBIDE

S§§9125C
us2115



CARBIDE /rurninG

POSITIVE 70 ccon 0602000 091300 120400

TURNING

Wit h h O | e , . IC 6,35 9525 127
7N 397 476

\ Q od 2,80 4,40 550
N /] )f 2 ' ' '

CC I:I I:I \\\80 f Zyoldil} 134 134 =

CARBIDE-CVD CARBIDE-PVD

—
N
W
[ee}

GROOVING

CERMET

@
(@]
m

DESCRIPTION

CS5225S8
CS5235S
CS71258
PS7110S
PS7220s
PS7315S
PS7320S
PS7120
PS5125
SS9115
SS9115C
SS9125
S$S9125C
® e o o o o o o o o o m

CCGT060202-ALU

@ CCGT060204-ALU

CCGT060208-ALU
CCGTO9T302-ALU
CCGTO9T304-ALU
CCGTO9T308-ALU

CCGTO9T312-ALU

CCGT120402-ALU

CCGT120404-ALU

CCGT120408-ALU

CCGT120412-ALU

CCMT060202-CG °
@ CCMT060204-CG o o

CCMT060208-CG °

CCMTO09T304-CG °

CCMT09T308-CG °

CCMT060202-HF  ® °
CCMT060204-HF @ ° TR 30

CCMTO9T302-HF @

CCMTO9T304-HF @ e o

CCMT060204-HM @ e o o000 °

CCMT060208-HM @ o o o0 o0 °

@ CCMTO9T302-HM [

CCMTO9T304-HM (] [ ] [ o o O ]

HSS

CCMTO9T308-HM ° (] [ e o o °

g
-
<
4
=
[+4
(a]

CCMT120404-HM [ (] [ ] e o o e o
CCMT120408-HM [ ° ® e o o o o

CCMT120412-HM o

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘
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TURNING

GROOVING

J‘HS‘&ENHEN‘&”‘E@’

HSS
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b
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CARBIDE /rurninG

POSITIVE 7°

with hole

CCUL

\\\80

IC T
e \\
\ Q od
\ /] B 70

!

ccon 060200 097300 120400

Ic 635 9525 127

T 238 397 476
2,80 4,40 5,50

ad
g Holder >

134,

134,

DESCRIPTION

-
a
[
°
]
&
04
=
e
e

CCMT060204-HQ
CCMTO9T304-HQ
CCMTO9T308-HQ

CCMT060204-MF1

CCMT060204-MF2

CCMTO9T304-ST

CCMT060204-TS
CCMT060208-TS
CCMTO9T302-TS
CCMTO9T304-TS
CCMTO9T308-TS
CCMT060204-VM
CCMT060208-VM
CCMTO9T304-VM
CCMTO09T308-VM
CCMT060204-VQ
CCMTO9T304-VQ

o
Z
I}
.
Z
®
<
m
9
c
<
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CsS52158

CARBIDE-CVD

CS5225S
CS5235S8

gROUGHING Vc @ fn eap > 56‘

CARBIDE-PVD

CERMET CARBIDE

® SS915
® SS9N5C
® SS9125

S§§9125C
us2115



CARBIDE /rurninG

()
Z
=z
x
NEGATIVE cNOd 120400 160600 190600 2
with hole IC T IC 12,7 15,875 12,7
T 476 635 476
od (zD
80 od 516 635 550 S
(o]
N ; Holder | | 137 137 137 o
x
()
DESCRIPTION p 2l la el 290803 IR
& NMEMMNMEREE dogegMeng g
n n %) olo|w|w S RRRNNRKMIGSG & & O
3 8181818|8|318|38 O 121 12 0] et 2t Il e el el
g CNMA120408 e © o o
CNMAT20412 PP
CNMAT60608 ° o o
CNMAI60612 e 0o 0 0 0
CNMAT60616 e o 0 0
CNMAI90612 o e 0 0
CNMAT90616 o 0o 0 0
@ CNMG120404 ° ° o o o o
CNMG120408 o o e o0 e e 00 0 ¢ ° )
CNMG120412 o o o o o e 6 6 0 o o [ N o o
CNMG120416 . ° . oo 0 0 0 PO
CNMG160608 e o o o o e 6 o o o [ I ] [ N ]
CNMG160612 e o e o o e 6 6 0 o o e o e o
CNMG160616 ° ° ) o o
CNMG190608 ° ° o o o o
CNMG190612 . PO
CNMG190616 ° ° e 0o 0 0 o o
CNMG120402-ALU °
CNMG120404-ALU °
CNMG120408-ALU °
CNMG120404-HQ ° ) . °
CNMG120408-HQ °

g
-
A
Qo
= =i
=1
x
[a]

g CNMG190612-HR [ ]

@ FINISHING @ MEDIUM g ROUGHING Vc @ fn ®ap > 56‘
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CARBIDE /rurninG

O
=z
&
= NEGATIVE CNOO 120400 160600 190600
with hole IC T IC 12,7 15,875 12,7
T 476 6,35 4,76
g od
S @d 516 635 5,50
3 80
(o) \ Holder 137 137 137
x \ >
(U}
CARBIDE-CVD CARBIDE-PVD
DESCRIPTION o ) @ I 11
= & 9 L8 QwQ oflu b o L
7 s EEQBPRSIEE S &R
b 316|38 G228 22H3 28 3K
CNMGT120404-MF2 °
a CNMG120408-MF3 ° .
a CNMGT120408-MF4 °
CNMG120408-MM °
CNMG120404-PM . °
CNMG120408-PM ° °
CNMGT120404-TF o o
» CNMG120408-TF ()
3
|—
N
N
=
E CNMG120408-TK ° o
a CNMG120412-TK o o

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®@ap > 56‘
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CARBIDE /rurninG

O]
Z
=z
x
NEGATIVE CNOO 120600 160600 190600 P
with hole IC T Ic 127 15,875 127
T 476 635 476
od (zD
80 @d 516 635 550 s
(o]
\\ ; Holder | | 137 137 137 o
x
()
DESCRIPTION % 2l.la 20803 1
S 135 Nespgspecgs
in in in SNER~NN~NIBG &0 &0 O
8 3816|8 62292223 43894
@ CNMG090408-TS o o
CNMGO90412-TS o o
CNMG120404-TS ° o o oo o
CNMG120408-TS ° o o PRNPS
CNMG120412-TS o o
CNMG160608-TS o o
CNMG160612-TS o o
CNMG160616-TS o o
CNMGI90608-TS o o
CNMGI90612-TS o o °
CNMGI90616-TS o o
@ CNMG120404-UF °
CNMG120404-UM ° ° ° oo o o o
@ CNMG120408-UM ° ° ° e o o PO
CNMG120412-UM ° ° ° e o o o o
CNMG120416-UM . ° . e o 0 o o
CNMG160608-UM ° ° ° e o PR
CNMG160612-UM ) ° ° o o . PO
CNMG160616-UM ° ° ° o o o o o b
CNMG190608-UM e o0 o oo s E
CNMGI90612-UM ° ° . e o o ) ]
T4
CNMG190616-UM ) o ° e o o o o E'
(=)

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®@ap > 56‘
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CARBIDE /rurninG

(O)
Z
z
= NEGATIVE CNOD 120600 160600 190600
with hole IC T IC 127 15,875 12,7
T 476 635 476
g od
S @d 516 635 5,50
8 \\\80 Holder|pp» | 137 137 137
olaer
2 g
O
DESCRIPTION « al .l A1 N
i MK deeg a2 g R
& B EESRRSIE & & &
8 3 3 O 121 12 Nl et 2t I el et el
@ CNMG120408-UM1 .
@ CNMG120408-UMC °
g CNMG120408-UMC .
CNMG120408-UR . e o
g CNMG120412-UR . e o
CNMG160612-UR . ° .
CNMG160616-UR . e o
. CNMGI190612-UR . e o o o o o
CNMG190616-UR . e o e o oo °
CNMG190624-UR e o
CNMM190612-UR e o .
CNMM190616-UR e o °
CNMM190624-UR e o
CNMM250924-UR o o
4

HSS

2
]
b
=
4
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘
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ONINdNL

SdVL 3 STIRA

CARBIDE /rurninG

1606000 1906000

120400

CNOO

NEGATIVE
with hole

sliesn

e o
SEIONE
5 o51L6SS
9)
0 SLL6SS
o v o [N
w 3 3 |» SZISSd
o ozLLSd
=
i S0zs/Sd
a
N 2 SSle/Sd °
R 3 sozzLsd
A SOLL/Sd
= SSZLISD
m 7585
I
= 515850
O B9

SLe8sd

§0Z8SO

S¢L8SO

SLI8SD

0%¢ssO

SS£¢SSO [ [
S£¢SSO [}
SS¢ZSSO

SCCSSO [ I

0Tesso

SSLESSO

SLZSSO

0LZssO

S0ZSSO

S¢lsad

T

ho [0 1

1C
CARBIDE-CVD

R IIIIIIIIIIIIIIIII

CNMG120404-US
CNMG120408-US
CNMM250924-GR
CNMM250924-HTR

CNLUL
=
£
o

gROUGHING Vc @ fn ®ap > 56‘

@ FINISHING @ MEDIUM

27

n
€0
cutting tools

Sang



CARBIDE /rurninG

O
=z
Z
x o
= POSITIVE 7 DCOD 070200 TT3OD
with hole IC T Ic 635 9525
o od T 238 397
4
S ' @d 2,80 4,40
8 \\55 Holder | | 143 143
x \
(U]
DESCRIPTION 2 al |4 ol e
= N M wn wn W
alalalala|3 5555l
8] O ¢} 33 8 34
@ DCGT070202-ALU °
DCGT070204-ALU °
DCGT070208-ALU °
DCGTT302-ALU °
DCGTIT304-ALU .
DCGTIT308-ALU °
DCGTNT312-ALU °
DCGTNT302-SF °
DCGTIT302-SF °
DCGTT304-SF °
DCGTNT302EL-U O
DCGTIT304EL-U O
DCGTIT302ER-U .
DCGTIT304ER-U .
DCMT070204-CG .
DCMT070208-CG °
DCMTTIT302-CG o o
DCMTTIT304-CG o o
DCMTTIT308-CG °
DCMT070202-HF . ° o oo o PO
" DCMT070204-HF ° ° o ) ol o
a
S DCMTTT304-HF ° e e o oo o o
N
N
=
—r
= DCMT070204-HM . ° o oo o °
(a)
DCMT070208-HM . ° o o o o °
DCMTIT302-HM ° ° o e o o °
DCMTTT304-HM ° ° o o o o .
DCMTTT308-HM ° ° o o o o °
DCMTTT312-HM ° ° o

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®eap > 56‘
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cutting tools




CARBIDE /rurninG

POS ITIVE 70 DCOO 070200 nT300

TURNING

IC 6,35 9525

IC T
od T 238 397
2o @d 2,80 4,40
D‘ I:I I:I \\\55 ; Holder | | 143 143
CARBIDE-CVD IDE-PVD

with hole

GROOVING

DESCRIPTION

DCMTNT304-SG ®

0 [ [ (%]
8 8 38 L 38883
DCMT070202-HQ .
@ DCMT070204-HQ .
DCMTITT302-HQ PO
E DCMTITT304-HQ o o
DCMTITT308-HQ .
g DCMTIIT304-HR . e o oo oo o o
@ DCMT070204-MF1 .
DCMT070208-MF1 .
DCMTIIT302-MF1 .
DCMTIT304-MF1 .
DCMTIIT308-MF1 .
@ DCMTT302-MM1 .
‘ DCMTIT304-MM1 °

g
-
A
Qo
= =i
=1
x
[a]

@ DCMTT304-ST °

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®@ap > 56‘
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Sangeo

cutting tools




CARBIDE /rurninG

(O)
r4
Z
o o
= POSITIVE 7 DCOo 070200  MT300
with hole IC T Ic 635 9525
) od T 2,38 397
Z
> - @d 2.80 4140
8 \\55 Holder | | 143 143
b \
O
CARBIDE-CVD CARBIDE-PVD
DESCRIPTION “ al.la A L1 1 |1
o MR dogEegee g
) 0 i SERRREME & & & [
8 3 3 O 12 b2t hd et 2t I B el el
@ DCMT070204-TS °
DCMT070208-TS °
DCMTTIT302-TS °
| DCMTNT304-TS °
DCMTTIT308-TS °
DCMTTT304-VM ° . e e o
DCMT070204-VQ ° ° PSS
DCMT070208-VQ e e oo o o
DCMTTT304-VW ° . e o o
DCMTTIT308-VW ° . e o o
| i

HSS

2
]
b
=
4
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®eap > 56‘

30 | Sangeo

cutting tools




CARBIDE /rurninG

N EGAT'VE DNOO o400 150400 15060000

TURNING

with hole Ic 9525 127 127

IC T
T 4,76 4,76 6,35 o
od r4
d 381 516 516 S
\55 Holder| > [ 150 150 150 8
N\ bR g
(U}
DESCRIPTION ol | S L P 11
N M AFEIERIE S ©c S 2 { QF]lw v ¥ 1
o o SISIDID 2] 2 BRI — BRI
7] @ AR 5 5 5 5 5 5 2% 8%
O O CHEOF RO OO O O o a a a a s v u O n
g DNMA150608 e 6 06 0 0 o
DNMAI50612 e o 0 0
‘ DNMAI50616 e o 0o o
@ DNMGT10408 ° [ ] e o o o
DNMG150604 [ ) [ ] [ ] o 6 o o o [} [ N ]
DNMG150608 e o e o o e 6 6 o6 o o o o o o o
DNMG150612 [ 2 ) o o o e 6 6 0 o o o o [ N ]
DNMGI150616 ()
@ DNMG150602-ALU °
. DNMG150604-ALU .
% DNMG150608-ALU .
@ DNMG150608-HA °
@ DNMGI150608-HQ [}
g DNMG150604L-ST ° ° o o 7
o
DNMG150608L-ST ° ° ° g
A
C 7]
DNMG150604R-ST ° . ° Lq
™ DNMGI50608R-ST . . . =
(=)
@ DNMGTI0404-TK ° o
DNMGT10408-TK °
Q DNMG150608-TK °

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘
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Sangeo

cutting tools




CARBIDE /rurninG

(V)
=z
z
= NEGATIVE DNOD 110400 150400 150600
with hole ic 9525 17 127
(L) T 476 476 635
p4
= @d 381 516 56
9 S5
o \ Holder 150 150 150
x N\ >
(U]
DESCRIPTION - al.la N
e I\ M w b O W
(] o o SEENEN
o O O O
3 81818 38833 =
DNMG150608-TM ° ° oo o
DNMGI150612-TM °
DNMGTI0404-TS ° o o
DNMGT10408-TS ° o o
DNMGTI0412-TS o o
DNMG150604-TS o o
DNMGI150608-TS o o
DNMGI50612-TS o o
DNMGI150612-TR °
DNMG150408-UF [
DNMG150604-UF ° °
DNMGT10404-UM ° o o oo oo o o
DNMGT10408-UM e e 0o o oo o o
DNMGTI0412-UM ° e o
" DNMGI150604-UM o o e o oo oo o o
o
s DNMGI150608-UM e o006 oo o o
N
(2] = ° ° ° o 0o 0 oo
L9 DNMG150612-UM
-
= DNMGT10408-UMI °
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®eap > 56‘

32 | Sanged

cutting tools




CARBIDE /rurninG

O]
=z
z
[
N EGAT'VE DNOO o400 150400 150600 |:_>
with hole 9525 17 127
4,76 4,76 6,35 )
381 516 516 £
g b b >
\55 150 150 150 8
N &
()
CARBIDE-CVD CARBIDE-PVD @
DESCRIPTION olulalula ol o
I %) n @ o Qw
g N bl 8 2§ LA O S
R &5 b 22530
O O O O a a n n n un
@ DNMG150608-UMC °
DNMGI150612-UMC °
g DNMG150608-UR . ° .
DNMG150612-UR o . .
@ DNMGI150604-US ° ° ° °
DNMG150608-US °
@ DNMG150604-UT o o
DNMG150608-UT °
DNMGI150612-UT °

HSS

g
-
<
4
=
[+4
(a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘
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Sangeo

cutting tools




sliesn
OS¢L6SS

SCLéss

OSLL6SS

SLL6SS

S¢CLSSd

oclisd

S0zgLsd

SSLELSd

SOCCSd e e
SOLL/Sd e e
SSCLLSO
S¢g£8SO
SL£8SO
SLZ8so
§0Z8SO
S¢L8sO
SLI8SO
0%7¢SSO
SS£C¢SSO
§£¢SSO
SS¢CSSO
§¢CSSO
0TTssO
SSLeSSO
SL¢SSO
0LZssO

KNOO
IC

T

(o]

160400
9525
4,76

CARBIDE-CVD

S0TSSO
S¢lsas

[ ) e o o
[ ) e 6 o o
[ )
gROUGHING Vc @ fn eap > 56‘

e IIIIIIIIIIIIIIIII

n
e0
cutting tools

KNMX160405-L11
KNMX160405-RT1
KNMX160405-R12

N\

CARBIDE /turninG
NEGATIVE

with hole

KNLIL]

o
V4

9

@ FINISHING @ MEDIUM
34 | Sang




CARBIDE /rurninG

()

Z

&

POS|T|VE 70 RCOD 060200 080300 107300 |=_>
with hole 60 80 10,0

2,36 318 318 o

2,80 3,35 360 Z

360 ' ' ' >

RC I:I I:I & ; Holder | | 158 158 158 8

x

(U]

CARBIDE-CVD CARBIDE-PVD

CERMET

DESCRIPTION

CS52258
CS52358
PS7220S

$s9115
ss9tisC
559125
$59125C

e o o o o o w

RCGT0602MO-ALU

@ RCGT0803MO-ALU
fﬁ RCGTI003MO-ALU
-Fl,j__-y RCGTIOT3MO-ALU

RCGTI204MO-ALU

RCGTI605MO-ALU

RCMX0803MO e o

g RCMX1003MO [ )
RCMX1204MO o o ]
RCMX1606MO e o [
RCMX2006MO o o
RCMX2507MO [ )
RCMX3209MO o o
RCMX200600 L] o o
RCMX250700 e o

HSS

g
-
<
4
=
[+4
(a]

@ FINISHING @ MEDIUM g ROUGHING Vc @ fn ®@ap > 56‘
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Sangeo

cutting tools




CARBIDE /rurninG

POS'TIVE 7° scOo 091300 120400

TURNING

with hole IC T Ic 9525 127

T 397 4,76

N\
Of ||
od 4,40 516
90 S S8
SCUl b
CARBIDE-CVD CARBIDE-PVD

GROOVING

DESCRIPTION % 2l |a 0.9
AREIRIELE A4
8 81618 238338
SCGTO9T302-ALU °
@ SCGTO9T304-ALU °
SCGTO9T308-ALU o
° SCGTO9T312-ALU L]
SCGT120404-ALU °
SCGT120408-ALU o
@ SCMTO9T304-HF (] (]
@ SCMTO9T304-HM (]
SCMTO9T308-HM ° (] ) e o o e o
° SCMT120404-HM L] [ ° e o o e o
SCMT120408-HM o o [ e ® o o o

HSS

2
]
b
=
4
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®eap > 56‘

36 | Sanged

cutting tools




CARBIDE /rurninG

(O]
Z
Z
o
NEGATIVE SNOO 120400 1206000 1506000 =
with hole IC T Ic 127 127 15875
S N\
T 4,76 6,35 6,35 o
Q od z
@d 516 516 635 S
90 ./ o)
\\ Holder | | 162 162 162 o
-2
(U}
CARBIDE-CVD CARBIDE-PVD BIDE
DESCRIPTION - @ 9 o DD @ o
2 MEEMEBEREE o]k sfde 2 &
ARG R - s Y22 cHE 26 B
o O 1§ €1 k¥1 K81 k&) ORRRLLFEEB 8 G 3
g SNMA120408 o 0o 0 o °
SNMAT20412 oo 0 0
SNMAT20416 oo 0 o
SNMAT20424 o o
SNMAT50612 o o
SNMAT50616 o o
SNMATI90612 o o
SNMAI90616 ° ° o
@ SNMG120404 ) ) )
SNMG120408 [ N ] e o o o o6 o o o o
SNMG120412 e o e o o e 6 o o o e o
SNMG120416 o o
SNMG150612 o o
SNMG190612 ° o o )
@ SNMG120402-ALU °
SNMG120404-ALU °
@ SNMG120408-ALU .
SNMG120412-ALU °
@ SNMG120408-MF4 °
4
SNMGT50612-PM ° g
A
Qo
= =i
=1
=
(=)
@ SNMG120408-TF o o

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘
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cutting tools




TURNING

GROOVING

o o e e e
’Ei 0 3 Q@ @ b ._@ 0[5

HSS

2
]
b
=
4
[a]

CARBIDE /rurninG

NEGATIVE

with hole

SNOO ™ ©

SNOD 1906000 250700 2509000
Ic 1905 254 254

T 635 794 952

od 793 ) 912

g Holder >

162

162

162

DESCR

38 | Sangeo

IPTION

SNMG150612R-ST

SNMG120404-TK
SNMG120408-TK
SNMG120412-TK

SNMG120404-TS
SNMG120408-TS
SNMG120412-TS

SNMG150608-TS
SNMG150612-TS

SNMG190608-TS
SNMG190612-TS
SNMG190616-TS

SNMG120404-UF

SNMG120404-UM
SNMG120408-UM
SNMG120412-UM
SNMG150608-UM
SNMG150612-UM
SNMG190612-UM
SNMG190616-UM
SNMG150612-UMT1

@ FINISHING @ MEDIUM

cutting tools

(3 CS5215

CS52158

CARBIDE-CVD

CS5225S

CS52358

CS71258
PS7110S

gROUGHING Vc @ fn ®@ap > 56‘

PS7220S
PS7315S

PS7320S
PS7120

CARBIDE-PVD

PS5125
SS9115

CERMET CARBIDE

SS915C
SS9125

S§§9125C
us2115




CARBIDE /rurninG

O]
=z
Z
(5
NEGATIVE SNOD 120400 120600 150600 2
with hole IC T Ic 127 127 15875
S N\
T 476 635 635 o
Q od 4
2d 516 516 635 s
Q0 ~ °
\\ Holder | | 162 162 162 o
é J—l &
()
DESCRIPTION ol |o al el ol
wn wlulw|wv R A ) @) Q
o N I e dox s Qf e g g
i [P Rl Bl B SESRRREIHMEE & &
o S16]3616 ORLLRLHEE 33 3
SNMG120408-UR ° e o
g SNMG120412-UR . e o
SNMG150612-UR ° e o e e oo o o
’ SNMGI90612-UR ) e o e e oo )
SNMGI90616-UR ° e o e e oo )
SNMG190624-UR ° e o e oo )
SNMG250724-UR )
SNMG250924-UR ) . ) .
@ SNMG120404-US [ ] [ °
SNMG120408-US ° e o e oo e oo
SNMG120412-US ° e o
g SNMG120412-ZR o o
’ SNMG120416-ZR oo
g SNMM250724-HTR ° e o
SNMM250924-HTR e o
’ SNMM250932-HTR )

g
-
A
Qo
= =i
=1
x
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘
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cutting tools




CARBIDE /rurninG

N EGATIVE SNOO 120400 120600 1506000

TURNING

with hole T Ic 127 127 15875

T 4,76 6,35 6,35
od
90 @d 516 516 6,35
SNOO 1 e EE

CERMET CARBIDE

GROOVING

CARBIDE-CVD CARBIDE-PVD

DESCRIPTION ol o -
B RMEEE 28283SoMe By
NN NN NS INESENEDRE SN © Bl —
HEEEIGIEIE bbb olEl2a23 0
O]0 010|10]|0O O ad adadaafllon o n o =
g SNMM150612-UR o o o
SNMM150616-UR o o o
SNMM190612-UR o o o
SNMM190616-UR o o o
SNMM190624-UR o o o
SNMM250724-UR ° °
SNMM250924-UR ° °

| 2

HSS
DRILLS & TA

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘

4,0 | Sanged

cutting tools




SdVL 3 STIRad S1ivd

§TZSSO
0Tzsso

S¢CSSO o

0Tesso
SLZSSO

SL2SSD .
o 01Z55D (@) 0LZSSD
o S02SSD /O\ 502550
\\ SZ1Sad = S21Sa0

©) silzsn —
sliesn
< = = 252165S /._
M S|~ @ o 2S216SS g5 g o _
8|S F 5 — o lm = o w SCL6SS [ )
c L S716SS b
) & Os1168S o DSU6SS (e}
” m SLL6SS Sl6SS o e ew
fla 2 2 seissd i . - seissd (@)
_ | _ Q ozl/Sd e ° m_ o . 8 0cLLSd c
a -—
i S0zs£Sd S0254Sd ®
a
D o ssls/Sd s0zzLSd (7))
— g 5 S0zeLSd SOLLLSd
a B}
B s |Q - B8 SOLLLSd SSzZLISD
528850 da_,wf S12850
A . S1£8SO = S128S0
s = 512850 TI! 502850
S} \\/l‘/
521850 e o o o g S
51185 e o o o
= 0%2550 O
VRN O _ o SS5TSSO
N 5552550 &
v Q a) = 557550
/ 2 [ ] I [ ssezsso
‘e T

gROUGHING Vc ® fn @ap > 56‘

SPMT120408-HM
SPMT120408-MM

SPMT120408
SPMT120420
SPMT120430
TBGT060102L
TBGTO60104L

pe)
<
(e}
N
N
=
>
a
%}

SPMT120412

DESCRIPTION
DESCRIPTION

.

.

|

POSITIVE 5°
with hole
TBLIL

POSITIVE 11°
th hole

W

@ FINISHING @ MEDIUM

a0
104
a0




TURNING

GROOVING

| 4

HSS
DRILLS & TA

CARBIDE /rurninG

POSITIVE
with hole

e Ae & b

70

TCOO 090200 10200 161300
IC 556 6,35 9525

T 2,38 2,38 397
@d 2,50 2,80 4,40

g Holder >

164,

164,

DESCR

4,7 | Sanged

IPTION

TCGT090202-ALU
TCGT090204-ALU
TCGT090208-ALU
TCGTN0202-ALU
TCGTN0204-ALU
TCGT110208-ALU
TCGT16T302-ALU
TCGT16T304-ALU
TCGT16T308-ALU
TCGT16T312-ALU

TCMTN0204-CG

TCMT090204-HF
TCMTN0204-HF
TCMT16T304-HF

TCMT090204-HM
TCMT090208-HM
TCMTN0204-HM
TCMT110208-HM
TCMT16T304-HM
TCMT16T308-HM
TCMT16T312-HM

@ FINISHING @ MEDIUM

cutting tools

CS52158

CARBIDE-CVD

CS5225S
CS5235S8

gROUGHING Vc @ fn eap > 56‘

DE-PVD

SS9115

CERMET

I

SS9N5C
SS9125

RBIDE

S§§9125C
L US2115



CARBIDE /rurninG

POSITIVE 70 TCOO 0902000 110200 161300

TURNING

wit h h O | e T IC 556 6,35 9525

—\(c T 2,38 2,38 397 o
| O od od 2,50 2,80 4,40 Z
60 — 57 | | | 3
f
Holder 164 164 164 o
[CLL N Lrpe=w 0
(V)
CARBIDE-CVD CARBIDE-PVD
DESCRIPTION ol o - e
q18]2 S O
0 n N o O O O
3818|38 L 338883
TCMT090204-HQ °
@ TCMT110204-HQ °
‘ TCMT110208-HQ °
TCMTI6T304-HQ °
@ TCMTTI0208-HR o o
TCMTI6T312-MM1 ) E
@ TCMTI6T304-UM2 )
! TCMTI6T308-UM2 .
@ TCMT110204-TS °
TCMTI6T304-TS °
é TCMTI6T308-TS °
@ TCMT16T304-VM o °
l TCMTI6T308-VM ° o

g
-
A
Qo
= =i
=1
x
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘

45
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cutting tools




CARBIDE /rurninG

N EGATIVE TNOO 160400 220400 270600

TURNING

Wit h h O | e T IC 9525 127 15,875

T 4,76 4,76 6,35

L ‘ od @d 381 516 635
TN I:I I:I \\\60 é/“,o‘djfb 168 168 168

CERMET CARBIDE

GROOVING

CARBIDE-CVD

DESCRIPTION

CS5215S
CS5225S
CS5235S8
® SS9”N5
SS9N5C
SS9125
SS9125C
us2ms

TNGG160402L-P

TNGG160404L-P

TNGG160402R-P ° ®
TNGG160404R-P ° [
TNMAT160404 e o

TNMA160408 e o 0o o ®

TNMA160412 e o 0o o

TNMA160416 e ®o 0o o

TNMA220404 e o

TNMA220408 e o o o

TNMA220412 e o o o

TNMA220416 e o o o

TNMG160404 o o o o o o o o o o o o
@ TNMG160408 e o e o o e 6 0 0 0 o e o e o
TNMG160412 L o o o ® 6 & & o o e o e o
TNMG160416 e o
TNMG220408 o [ [ ] e 6 0 0 o o o

TNMG220412 o [ e o 0 o [ )

TNMG220416 ° [ o o e o

TNMG330704 ()

TNMG330724 [ )

TNMG160402-ALU [

@ TNMG160404-ALU °

TNMG160408-ALU ]

| 4

HSS
DRILLS & TA

TNMG160412-ALU ]
TNMG220402-ALU ]

TNMG220404-ALU ]

TNMG220408-ALU °

TNMG220412-ALU ]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®eap > 56‘
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cutting tools




CARBIDE /rurninG

(O]
Z
Z
o
NEGAT|VE TNOO 160400 220400 270600 =
with hole Ic 9525 127 15,875
T 4,76 4,76 6,35 o
@d 381 516 635 £
60 Jf r | | | 3
Holder 168 168 168 le)
[NLIL \ 4 o
(U}
DESCRIPTION AN @ 0.9
ﬂ n ﬁ v ow g
i i N & & & o
8 8 & 38883
@ TNMG160404-HA °
I TNMG160408-HA °
@ TNMG160404-HQ )
l TNMG160408-HQ °
@ TNMG160404L-C ° °
TNMG160408L-C °
Y TNMGI160404R-C ° o o
TNMG160408R-C °
@ TNMG160404-PM ° ° o o
TNMG160408-PM ° ° olo
TNMG160412-PM ° ° olo
g TNMG160404-ST ° o
TNMG160404L-ST . ° ° o
TNMG160408L-ST . ° o o
TNMGT60404R-ST ° . o o
TNMG160408R-ST ° . o o
@ TNMG160404-TK L »
o
TNMG220408-TK oo g
A
Qo
= =i
=1
=
(=)

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘
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cutting tools




TURNING

GROOVING

| 4

P
&
=
L
=

@ FINISHING @ MEDIUM

HSS
DRILLS & TA

CARBIDE /rurninG

NEGATIVE

with hole

INOD Ae £E

TNOO 160400 220400 270600
IC 9525 12,7 15,875

T 4,76 4,76 6,35

@d 381 516 6,35

g Holder >

168

168

168

DESCR

46 | Sanged

IPTION

TNMG160404-TS

TNMG160408-TS
TNMG160412-TS
TNMG160416-TS
TNMG220404-TS
TNMG220408-TS
TNMG220412-TS
TNMG160404-UF
TNMG160408-UF

TNMG220412-UH

TNMG220416-UH

TNMG160404-UM
TNMG160408-UM
TNMG160412-UM
TNMG160416-UM
TNMG220404-UM
TNMG220408-UM
TNMG220412-UM
TNMG160404-UMC
TNMG160408-UMC

TNMG160412-UMC

cutting tools

CS52158

CARBIDE-CVD

CS5225S

CS52358

® (CS7125S
® PS7110S
® PS7220S

gROUGHING Vc @ fn ®@ap > 56‘

PS7315S

DE-PVD

PS7320S
® PS7120
(N PS5125

SS9115

CERMET

SS9N5C
SS9125

RBIDE

S§§9125C
us2115



CARBIDE /rurninG

()

Z

&

NEGATIVE TNOO 160400 220400 270600 P
Wlth hOle 9525 12,7 15,875

. I 476 476 635 o

i Z

3,81 516 635 S

T N I:I I:I \60 ; Holder | | 168 168 168 §

(V)

CARBIDE-CVD CARBIDE-PVD

CERMET

DESCRIPTION

N EE A 488 2888
2 ala|5|5]58]8 &5 5 2223
(] OlOJ0OJ0O|0|0O]0 O a o [ M7 M7, I 7]
TNMG160408-UR L] [ (] o o o C)
g TNMG160412-UR o e o oo o o
A TNMG220412-UR ° e o e oo 5l o
TNMG220416-UR [ ] (] ] e o o P )
@ TNMG160404-US [ ] ® [
l TNMG160408-US [ ] [ [ ]
TNMG160404-VQ ® [ ] e o o
@ I TNMG160408-VQ ® [ ] e o o

HSS
DRILLS & TAPS

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56 ‘
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cutting tools




CARBIDE /rurninG

POSITIVE 11° TP

TURNING

with hole ic

0802000 0902000 no3go
4,76 556 6,35

T 2,38 2,38 3,18
2,30 3,00 3,40

GROOVING

TPOD /. s L, =

167

167

CARBIDE-CVD

DESCRIPTION

7 %) %)
3 B
X 23]8
[%] [%] [%]
(] O O

TPGH080202L

TPGHO080204L

TPGHO090202L

TPGHO90204L

TPGH110302L
TPGH110304L
TPMTNO304-CG

TPMTNO304-HQ

TPMTNO308-HQ

TPUN220412 ®

TPUN220408-FG L

HSS

2
]
b
=
4
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘

4,8 | Sangeo

cutting tools

CS71258

® PS7110S
® PS7220S8

PS7315S

PS7320S
PS7120

CARBIDE-PVD

PS5125
® SS915

SS9N5C
® SS9125

CERMET CARBIDE

S§§9125C
us2115



CARBIDE /rurninG

POS'TIVE 5° VBOO 10300 160400

TURNING

with hole . ] ic 635 9525
. 570 L2z
VB I:I I:I \\\ @oldili 72 72

(O]
=
>
(0]
(@]
x
(V)

CARBIDE-CVD CARBIDE- CE|

DESCRIPTION

CS5225S8
CS52358
SS9115
SS9115C

@ VBGT110302-ALU

VBGT110304-ALU

VBGT110308-ALU

® O o o o o o Nyl
@©
o)
m

VBGT160402-ALU
VBGT160404-ALU
VBGT160408-ALU
VBGT160412-ALU
@ VBGT110302L-Y Y
VBGTT110304L-Y [
& VBGTT10302R-Y °
VBGTT10304R-Y [
@ VBMT160404 (] ° [} e o o TR )
! VBMT160408 (] o [} e o o e o
@ VBMT110302-CG [}
Q VBMT110304-CG °
@ VBMT110304-HQ [ ]
VBMT110308-HQ [
Q VBMT160404-HQ [} ° 7
VBMT160408-HQ o E
g VBMT160408-HR e o § g
=
\ :

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘

49

Sangeo

cutting tools




CARBIDE /rurninG

POS'TIVE 5° VB[O 10300 160400

TURNING

with hole ic 635 9525

IC T
(U] od T 318 4,76
= .
8 80 —}5 od 2,80 4,40
(@] \ Holder 172 172
x \ >
(U}
CARBIDE-CVD CARBIDE-PVD
DESCRIPTION ol o -
of=|815|5|%| 5|8 f8888cfe8agft
il alala SESRREMEE & &
8 3 8 38 822222323 3K
@ VBMT160404-MF1 [} [}
‘ VBMT160408-MF1 [} [}
@ VBMT160404-TF [}
@ VBMT160404-TS o o
‘ VBMT160408-TS [}
@ VBMT160412-UMC ®
@ VBMT160404-VM [ ] [}
VBMT160404-VW (] [ e o o
) @ VBMT160408-VW o [ )
a
[72]
[72]
I

2
]
b
=
4
[a]

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®eap > 56‘

50 | Sangeo

cutting tools




CARBIDE /rurninG

POSITIVE 70 vcoo 1030 160400 220500

TURNING

Wlth hO|e IC 6,35 9525 12,70
LT 318 476 556

80 » @d 2,80 4,40 560

V< I:I I:I \\\ 4} ; Holder | | 176 176 176

CARBIDE-CVD CARBIDE- CE|

GROOVING

DESCRIPTION

CS52258
CS5235S
CS71258
PS7320S

Q
L]
& o
7M7)
[Z0R7)

n
=
~
%)
=]
[}
[ ]
[ ]
[ ]
[ ]
[}
[}
[}

wn
&
[%]
w

VCGT110302-ALU

VCGT110304-ALU
VCGT110308-ALU
VCGT160402-ALU
VCGT160404-ALU

ﬂ b

VCGT160408-ALU
VCGT160412-ALU

VCGT220530-ALU

@ VCGT110304-VF °

@ VCGX110302-SF e o
VCGX110304-SF [ ]
@ VCMTN0304-MF1 o
VCMT160404-MF1 [ ]
VCMTN0304-MM1 [ ]

g er

HSS
DRILLS & TAPS

@ FINISHING @ MEDIUM g ROUGHING Vc @ fn ®ap > 56‘

O]

Sangeo

cutting tools
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-
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o o 012550
) \ 502550 n_
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=
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CARBIDE /rurninG

O]
=z
=z
o
N EGAT'VE VNOD 160400 |=_>
with hole . . ic 9525
T 4,76
d ! (O)
80 0 2d 381 Z
d >
o
\ S
(o] =4
(U}
CARBIDE-CVD CARBIDE-PVD
DESCRIPTION Nalololalolslo A0 11|
e dlalmm|I|e]l & Lo uw ol v ¥
N Nlaldalalal=s]l = N =N o N = = a4 o
i P o1 e A B R SESRREMs & & &
o 141 k81 kel kel k1 e ke 222 RME 33 3
g VNMG160404 (] [} (] e o o o o
VNMG160408 [ ] [ o e o e o o o
VNMG160412 [ ] o L] e o o o o
@ VNMG12T304-EM °
@ VNMG160404-HQ ®
VNMG160408-HQ (]
@ VNMG140404-PM ° ° o o
VNMG160408-PM (] ° e o
@ VNMG160404-TS (] ) P )
@ VNMG160404-UF o ° °
VNMG160408-UF (] ° ° »
<
)
A
2 0
*d
@ VNMG160404-UM . ° ° o 0o o o o =
(a]
VNMG160408-UM L] [} () e o o o o
VNMG160412-UM (] [} o e o o o o

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘

03

Sangeo

cutting tools




sliesn

-
8]
[a2)
[a4
<
O O
=
312 o S 571658
ey - i szL6ss
i sl16SS
SIESS © @
o szissd
o
o a
2o . 38 - oelsd
il socsisd
o ssis/sd
&) S0zeLSd

SOLLLSd
SSCLLSO
S¢£8SO
SL£8SO
SLe8so
50¢8SO
SZI8SO
SLI8SO
0%7¢SSO
SS£TSSO
S£¢SSO
SS¢CSSO
S¢CSSO
02¢SSO
SSLessO
SL¢SSO
0LZssO

T

IC
od
4)}50
CARBIDE-CVD

. IIIIIIIIIIIIIIIII

S0TSSO
S¢lsas

gROUGHlNG Vc @ fn eap > 56‘

\\\80

n
e0
cutting tools

WBGT060102L-W11
WBGTO060104L-WT1

CARBIDE /rurninG

POSITIVE 5°

with hole
@ FINISHING @ MEDIUM
5/ | Sang

WBLIL
=




CARBIDE /rurninG

N EGAT'VE WNOO 060400 080400

TURNING

with hole T ic 9525 127
IC T 476 4,76
80 od @d 3,81 516

\

WN I:I I:I @;"‘ﬂl} 178 78

GROOVING

CARBIDE-CVD CARBIDE- CE|

DESCRIPTION

n
=
~
%)
=]

CS5225S8
CS5235S
CS71258
PS7110S

3
o
N

N
0w v
a o

PS7220s
PS7315S

Q
n
R 2 2
D8 O O
) 7MY
O N7 N7

(I CS8115

(I CS8125
(I CS8315
L CS8325

WNMAO80404

WNMAO080408

WNMAO080412 e o 0o o ®

WNMAO080416 e o

WNMG080404 (] (] (] e o o o o

WNMG080408 (] (] (] ® o 0 0o o e o

WNMG080412 (] (] ° e o 0 0o o o o

WNMG080416 e o

WNMG080404-ALU [ ]

WNMG080408-ALU ®

WNMGO060404-HA °
WNMG080408-HA o

WNMG080404-HQ L]

WNMG080408-HQ [ ° e o ® ®

WNMG080412-HQ ®

WNMGO060404-MF2 [

WNMG080404-MF2 [ 2 )

HSS

WNMGO080404-MF4 ®

g
-
<
4
=
[+4
(a]

WNMG080408-MF4 ®

WNMG080412-MF4 [

»'v'o'e’e’ 0’0’

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®ap > 56‘

99
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cutting tools




CARBIDE /rurninG

O
=z
&
= NEGATIVE WNOD 060400 0804000
with hole T ic 9525 127
) IC T 476 476
4 od
> @d 381 516
8 \\\80 Holder | | 178 178
olaer
g =
O
CARBIDE-CVD CARBIDE-PVD
DESCRIPTION 7 ol o o N S N @
a e i n 8 o B o o 8w w®l
N N X S d g a2 2a o
L \n n SN RRNKNKSIHO & O O
6 3816|38 G222 2L2HA3 248 4K
WNMGO80404-PM ° ° °
s
WNMGO80408-PM @ . ° o e
WNMG080412-PM . ° )
g WNMG080404-ST °
WNMGO80408-ST )
iﬁﬁ \ WNMGOS04LO04L-ST °
W WNMG080408L-ST °
WNMGOS0404R-ST oo ° o o
WNMGO80408R-ST . ° )
@ WNMG080408-TM ] ° ° o o °
WNMGO80412-TM
@ WNMGO080404-TK o e
WNMGO80408-TK )
WNMGO80412-TK °
@ WNMGO080404-TS . ° ° o e 0 o
. WNMGO80408-TS oo ° ) PR
g
< WNMG060404-UF °
A
(7] — [ ) [ ) [ ]
La WNMGO80404-UF
—r
= WNMGO80408-UF ° ° .
(a)

@ FINISHING @ MEDIUM g ROUGHING Vc ® fn ®eap > 56‘

56 | Sanged

cutting tools




CARBIDE /rurninG

N EGAT'VE WNOO 060400 080400

TURNING

with hole ic 9525 127

e Ol Los s
WNLI g

—

GROOVING

(@]
|
I 0

CARBIDE-CVD CARBIDE-PVD CERMET
DESCRIPTION ol o P
" 2| 8[2l82]e|g 2888 ollel g -
N N R R R R B = = Q bwm Sy = 8 d Ry
@ alalalalal3]| 3 550555 5N
(6) O]010|0|0O]0]0 O aaoandallon n o o =
@ WNMG060408-UM . . ° e 0o o o o
WNMG080404-UM ° ° ° ° ° °
WNMG080408-UM . ° ° e o 0 LY
WNMG080412-UM . ° . e o o ° o
@ WNMG080412-UM1 °
g WNMG080408-UR ° ° °
. WNMG080472-UR ° e o
g WNMG080408-URI
@ WNMG080404-US . ° ° °
WNMG080408-US . ° ° °
WNMG080412-US °
g WNMGO080412-UT °
& 2
7]
= o

g
-
<
4
=
[+4
(a]

@ FINISHING @ MEDIUM g ROUGHING Vc @ fn ®ap > 56‘

S/

Sangeo

cutting tools




TURNING

GROOVING

<
-
<
4
=
[+4
(a)

CARBIDE /rurninG

CUTTING PARAMETERS Vc (m/min) \

&)

oy

-

S

MATERIAL

= KIS

o

<
>

MATERIAL

B = BRI

58 | Sang

ray Pay

b

MM

MA

4
I

NC

CDs125

250-350

220-300

200-280

180-250

PS7110S

5205

200-320

180-260

160-250

150-220

120~220

100~180

PS7220S

GREY CAST IRON

ALLOY STEEL

200-320

180-260

160-250

150-220

100~150

80~120

$5210

NODULAR CAST IRON

MEDIUM CARBON STEEL

HIGH CARBON STEEL

250~350

220~300

200~280

180~250

PS7120

200~320

180~260

160~250

150~220

CARBIDE-PVD

100~150

80~120

n
eo0

cutting tools

PS7320S

LOCARBON AND FREE CUTTING STEEL

250-350

220-300

200-280

180-250

120-220

100-180

MM

MA

MARTENSITIC AND FERRITIC STAINLESS STEEL

AUSTENITIC STAINLESS STEEL

ALUMINIUM ALLOYS
ALUMINIUM ALLOYS AGED AND HARDENED
BRONZE AND ELECTOLYTIC COPPER

CARBIDE-CVD

180~300

200~360

150~280

200~360

150~280

S5215 Cs52158 Cs5220 CS5225 CS522558 | Cs5235 CS52355 | CS5240 CS8205 Cs8215 Cs811s CSs8125 CSs8315 Cs8325 CS71258

250~450

160~300 200-360 160-300

120~250 150-280 120-250

200~320

180~260

160~250

150~220

200~320

180~260

160~250

150~220

160~250

140~200

120~180

100~170

160-250

140-200

120-180

100-170

100~160

90~160

PS5125

100~180

80~160

80~140

60~120

160~260

140~220

CERMET ARBIDE -
SS9125C Us2115

SS9MS5

250~400

180~300

280~380

240~330

220~300

200~280

180~250

160~220

250-400

180-300

280-380

240-330

220-300

200-280

180-250

160-220

SS9M5C

$S9125

250~400

180~300

280~380

240~330

220~300

200~280

180~250

160~220

250-400

180-300

280-380

240-330

220-300

200-280

180-250

160-220

600~1500

300~700

250~400

150~250



CARBIDE /rurninG

TURNING

/ CUTTING PARAMETERS ap (mm) & fn (mm/rev)

NEGATIVE

o
r4
3
@ CNOO - 1204.. 1606.. 1906. o S
Ly %0
o
N
2 /O/  DbNOO 104.. L, i ] )
o
cz) O SNOO 0903. 1204.. - 1906.. sy
E A TNOO - 1604.. 2204.. - }
l—
<
(LB @ VNOO - 1604.. - - i
P
@ WNLI 0604.. 0804.. - - -

Chip Breaker Form Corner Radius ap (mm) fn (mm/rev) ap (mm) fn (mm/rev) ap (mm) fn (mm/rev) ap (mm) fn (mm/rev) ap (mm) fn (mm/rev)

RO2
RO4 2.00-400  0,20-0,35
MA FLAT RO8 200-600  025-050  4.00-800  0,34-0,60
R12 200-600 033-058  400-100 040-070 500-M0  043-076  800-160  0,45-100
R16 / R24 200-700  037-065  400-100 045-078 500-130  049-08  800-180  050-1,10
RO2
RO4 1,00-400  016-0,25 800-160  0,45-0,89
MG BOX RO8 1,00-400  023-040  100-400 022-038  400-700  0,34-0,58  500-100  042-0,76

R12 1,00-500  026-044  4,00-8,00 040-0,68  500-11,0 0,43-0,76
R16 / R24 1,00-500  029-050  4,00-800 045-0,7%6  500-10 049085  800-180  0,50-110
RO2 0,10-300  0,05-0,30
RO4 0,80-350  0,10-0,40

ALU RO8 080-350  0,10-0,40
R12 0,80-350  0,10-0,42
R16 / R24
RO2
RO4

HA RO8
R12 0,80-350  0,05-0,30
R16 / R24 &,
RO2 P
RO4 0,50-250  0,05-0,25 % :,.3’

HQ RO8 050-400  0,10-0,50 I =
R12 0,50-4,00  0,13-0,60 g
R16 / R24
RO2
RO4

HTR RO8
R12
R16 / R24 1,80-10,00  0,30-0,80
RO2
RO4

PM RO8 100-500  0,10-0,50
R12
R16 / R24

59

Sangeo

cutting tools




HSS

TURNING

GROOVING

[7)
<
-
<
4
=
[+4
(a)

CARBIDE /rurninG

CUTTING PARAMETERS ap (mm) & fn (mm/rev) \

NEGATIVE

NEGATIVE INSERT SIZE

Chip Breaker Form

ST

TF

K

™

TS

UF

UH

60 | Sanged

Yy rrlE

CNOU

DNOU

SN

TNOO

VNLO

WNLO

Corner Radius
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24

cutting tools

ap (mm)

0,50-1,00
0,50-1,20

1,00-3,00

104..

0903..

0604..

fn (mm/rev)

0,10-0,25
0,10-0,28

0,13-0,23

ap (mm)

1,00-3,50
1,80-700

0,05-1,00
0,07-1,00

0,50-1,20
0,50-1,50
0,50-1,60

0,50-3,00

0,80-4,00
0,80-4,00
0,80-4,00

0,30-1,80
0,30-2,00

1204..

1504..
1506..

1204..

1604..

1604..

0804..

fn (mm/rev)

0,12-0,30
0,15-0,50

0,04-0,28
0,05-0,03

0,10-0,28
0,10-0,30
0,10-0,30

0,05-0,40

0,05-0,30
0,10-0,40
0,10-0,40

0,05-0,35
0,05-0,35

ap (mm)

0,80-2,00

1,30-8,00
1,80-8,00

1606..

2204..

fn (mm/rev)

0,10-0,35

0,25-0,70
0,30-0,80

ap (mm)

1906..

1906..

fn (mm/rev)

2507..
2509.

2507..
25009..

ap (mm)

fn (mm/rev)



NEGATIVE INSERT SIZE

Chip Breaker Form

UM

uT

UR

us

VQ

ZR

R/L-P
R/L-C

CARBIDE /rurninG

/ CUTTING PARAMETERS ap (mm) & fn (mm/rev)

CNOU

DNOU

SN

TNOO

VNOU

WNLO

Py rrlE

Corner Radius ap (mm)
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24
RO2
RO4
RO8
R12

R16 / R24

104..

0903..

0604..

fn (mm/rev)

ap (mm)

1,00-4,50
1,50-5,00
1,50-5,50
1,50-5,50

3,00-100
3,00-15,00

1,50-4,50
1,50-5,00
1,50-5,00

1,00-700
1,80-700
0,50-3,50
1,00-3,50
1,30-3,50

1204..

1504..
1506..

1204..

1604..

1604..

0804..

fn (mm/rev)

0,10-0,33
0,15-0,45
0,15-0,50
0,15-0,60

0,30-0,72
0,30-0,80

0,15-0,45
0,15-0,5
0,15-0,50

0,20-0,50
0,32-0,75
0,08-0,30
0,12-0,30
0,15-0,35

ap (mm)

2,00-750
2,00-8,00
2,00-8,00
2,00-8,00

1,30-700

3,00-150
3,00-15,5
3,00-16,00

1606..

2204..

fn (mm/rev)

0,13-0,33
0,18-0,45
0,22-0,50
0,25-0,60

0,25-0,65

0,27-0,48
0,32-0,50
0,35-0,63

NEGATIVE

ap (mm)

3,00-900
3,00-100
3,00-100

3,00-170
3,00-18,0
3,00-18,0

Sangeo

2507..
1906.. 2500.
2507..
1906.. 2509.
fn (mm/rev) ap (mm) fn (mm/rev)
0,20-0,46
0,24-0,50
0,32-0,50
0,34-0,60
0,38-0,68
0,38-0,68 5,00-170 0,45-090

cutting tools

ol

HSS

TURNING

GROOVING

[
s
-
<
a
=
o
(a)




CARBIDE /rurninG

(V)
=
4
o
=)
e

CUTTING PARAMETERS ap (mm) & fn (mm/rev) \

POSITIVE

GROOVING

DCOU

NEGATIVE INSERT SIZE

WBLI

Yy rrlE

Chip Breaker Form Corner Radius
RO2
RO4
ER/L-U ros
R12
R16 / R24
RO2
RO4

R12
R16 / R24
RO2
RO4
L/R-W ros
R12
R16/ R24
RO2
RO4
L-Y RO8
R12
R16 / R24
RO2
RO4
ALU Ros
R12
R16 / R24
RO2
RO4
CG RO8
R12
R16 / R24
RO2
RO4
HF RO8
R12
R16 / R24

62 | Sanged

cutting tools

SPARE HSS
PARTS DRILLS & TAPS

CC/cpODO

SC/splO
TC/TPOO

VB/VvCLO

ap (mm)
0,10-0,50

0,10-0,50

0,30-1,00

0,50-1,00

0,07-180

0,1-2,00

0,03-300
0,10-3,00

0,10-4,00

0,30-1,00
0,30-1,00

0,40-2,40

0602..

0702..

0902..

0601..

fn (mm/rev)
0,01-0,10

0,01-0,10

0,10-0,20

0,10-0,25

0,03-0,15

0,05-0,2

0,01-0,12
0,02-0,13

0,02-0,20

0,05-0,20
0,10-0,25

0,80-0,25

ap (mm)
0,02-2,00

0,50-3,00

0,50-1,20

0,70-1,50

0,08-2,00

0,1-2,20

0,06-1,70

0,09-2,00

0,05-4,00
0,10-5,00
0,10-5,00

0,15-5,00

0,30-15

0,30-15

09T3..
0903..

NnT3..

09T3..

1102..

103..

fn (mm/rev)
0,04-0,15

0,08-0,30

0,10-0,25

0,12-0,30

0,04-0,15

0,08-0,2

0,03-0,13

0,06-0,22

0,02-0,30
0,03-0,50
0,03-0,50

0,04-0,60

0,10-0,25

0,10-0,28

ap (mm)

0,20-4,00

0,30-5,00

0,05-4,00
0,10-5,00
0,10-5,50

0,50-6,50

1204..

1204..

16T3..

1604..

fn (mm/rev)

0,02-0,30

0,03-0,50

0,02-0,30
0,03-0,50
0,04-0,80

0,08-0,70

ap (mm)

0,10-700

2204..

2205..

fn (mm/rev)

0,03-0,60

ap (mm)

fn (mm/rev)



CARBIDE /rurninG

TURNING

/ CUTTING PARAMETERS ap (mm) & fn (mm/rev)

POSITIVE

0913

CC/CPl 0602.. e~ 1204.. - -

GROOVING

DCOO 0702.. nT3.. . = =

SC/SPU0 - 09T3.. 1204.. - -

TC/TPO 0902.. 1102.. 16T3.. 2204.. -

VvB/vCld - 1103.. 1604.. 2205.. -

NEGATIVE INSERT SIZE

Py rrlE

WBL[ 0601.. = - - _

Chip Breaker Form Corner Radius ap (mm)  fn(mm/rev) ap (mm) fn (mm/rev) ap(mm)  fn(mm/rev) ap (mm) fn (mm/rev) ap (mm)  fn(mm/rev)
RO2 1.0~6.0 0.10~0.70
RO4
HM RO8
R12
R16 / R24
RO2 0,06-1,70 0,06-0,19 0,10-2,00 0,07-0,22
RO4 0,10-2,00 0,11-0,25 0,80-300 0,08-0,30 0,80-3,00 0,08-0,28
H Q RO8 0,20-2,00  0,08-0,30 1,00-3,00 0,10-0,30 1,00-3,00 0,10-0,33
R12
R16 / R24
RO2
RO4
HR RO8
R12
R16 / R24
RO2
RO4

TS RO8

R12

R16 / R24
RO2

HSS
DRILLS & TAPS

RO4
VM RO8
R12

R16 / R4
RO2
RO4
VQ RO8
R12

R16 / R24
RO2
RO4
VW RO8
R12

R16 / R24

63

Sangeo

cutting tools




CARBIDE /rurninG

/ TURNING PVD COMPARISON TABLE

(V)
=
4
o
=)
e

MATERIAL SANGEO ISCAR SECO TEAGUTEC KYOCERA SANDVIK | KENAMETAL | MITSUBISHI WALTER KORLOY

2
g PS7110S IC507  CP200 PR1005
g IC808 PR915 KU10T PC8110
PR1115 KU25T PC230
PS7220S CP250 PR930
PS7320S
PS7120 GC1025 VP1STF WTA4L3 PC5300
1C3028 TTS030 PR1025 VP20MF WTA41 PC8115
1C908 PR630 GC4125
1C830 PR660 PC3545
PS5125 CP500
PS7110S 1C808 CP200 GC1005 MP9005  WSMIOS PC8110
1C907 PR915 GCT1105 KC5010 VP19RT WSM20S PC8115
PS7220S CP250 KC5510
1C3028 PR930 GC1020 KC5025 VP1STF WSM30S  PC5300
M PS7120 1C830 TT5030 PR1125 GC1025 KC5525 VP20MF WSM40S
PR630 GC4125 PC9030

PR660 GC2035

PS5125 CP500 TT8020 PC5400
PS7110S IC808  TS2000 VPOSRT WSM10 PC8105
1C907 CP500 PR915 GC1105
PS7120 KC5010
PS7220S IC328 TS2500  TT5030 PR660 GC1025 VPIORT  WSM20S PC8110
PS7320S PR1325 GC2035 KC5025 VP1STF WSM30S PC8115
PC5300
PC5400

cutting tools

64, | Sangeo

SPARE HSS
PARTS DRILLS & TAPS



CARBIDE /rurninG

TURNING

TURNING CVD COMPARISON TABLE \

MATERIAL SANGEO ISCAR SECO TEAGUTEC KYOCERA SANDVIK | KENAMETAL | MITSUBISHI WALTER KORLOY

2
CS5205 TT8105 CA5505 GC4305 KCPO5(B) UE6105 WPP10S  NC3010 <>)
CS5210 IC8150 TT8110 CAS10 GC4205 UE6110 WKP13S 8
CS5215 TPO500 TT8115 CAS15 GC4315  KCP10(B) MY5015 NC3215 o
CS52158 TPOSO1 TT8120 GC4215 MC6015
CS5220 TP1500 GC4325 KCP30(B)  UE6020 NC3220
CS5225 TP2500 CA525 GC4225 WPP20S
CS5225S 1C8250 TP2501 LCO25P CA5525  GC4235 KCP4O(B) WKP23S
CD5125 T350M TT8125 NC3225
CS5235 1C8350 TP3500 TT5100 CA5535 UE6035  WPP30S NC3030
CS5235S TT8135 WKP33S NC500H
CS5240 TGP45 TT7100 NC5330

CS7125S 1IC6015 TM2000 TT9215 CA6515 GC2015 KCMI5(M)  MC7015 WAMI0O  NC9020

M TM4000 TT9225 CA6525 GC2025 KCM25(B)  US7020 WAM20  NC9025
US735 WAM30
CS8205 IC5005 TK1001 TT7005 CA4505 GC3205 KCKO5(B) MC5005  WKK10S

Cs8115 IC5015 TT7310 CA4510  GC3210 MCS5015
CS8125 TK2001 TT7015 WKK20S

K CSs8215 TGK1500 CA4515 GC3215  KCK15(B) UC5105 NC6210
CS8315 TT7015 CA4TI5 GC3225 UC5115 NC6215
CS8325 WKK20S

TURNING CERMET ~ \

MATERIAL SANGEO ISCAR SECO TEAGUTEC KYOCERA SANDVIK | KENAMETAL | MITSUBISHI WALTER KORLOY

m |

SS9115 IC20N  CISM  CT3000 TN6O CT525 KT125 NX2525 CC1500
UNI SS9TI5C CT3000 @
SS9125  IC520N HTS NX3035 CN1500 ” g
<
SS9125C T ]
=
(24
fa]

69

Sangeo

cutting tools







. TURNING/PCBN




PCBN /turninG

TURNING

C C G W 12 04 08
IR N Y S AN R B

GEOMETRY CLEARENCE ANGLE TOLERANCE
L Js ic]

B o

(s C L G :0,025 :0,13
P
N

GROOVING

+0,05
11° ! +
— MO9S o
ey 0% g

+0,25

SHAPE SHAPE (mm) THICKNESS(mm) CORNER RADIUS
2,38 02

A [T ] c 060912 02 0,20 mm
161925 L
G 03 318 04 0,40 mm
D 07115 5
M == T3 397 08 0,80 mm
06 0912 O
W Ro1s1925 ) 04 476 12 1120
X SPECIAL g 091215 06 6,35 16 1,60 mm
19 25 —
794 2,40 mm
) 091116 o 2
2 T 22
o E — 09 9,52
N
T (7]
% V 11622 ._4_.7 10 10,00
W 0608 Q
1=l

68 | Sangeo

cutting tools




PCBN /turninG

TURNING

4C BC 420
L I R

OmIET  EE T

GROOVING

1C 1 CORNER BC PCBN 00  HARDENED STEEL
2C 2 CORNER SC TIN COATING PCBN 200 CAST IRON
3C 3 CORNER oo SUPER ALLOY
4C 4 CORNER 400 UNIVERSAL
6C 6 CORNER

8C 8 CORNER

FF FULL FACE

SO SOLID PcBN

HSS
DRILLS & TAPS

Sangeo | 49




PCBN /turninG

GRADES  \

TURNING

K H S
ISO

> > >
DIN513 @) O 10 0
e[ = =] - .

GROOVING

BC150

SC150
BC250
BC350
BC170

SC250
BC420

BC350

BC8000 BC420 BC4000
BCX4000

BC420 BC4000

BCX4000

COATED

| m

HSS
DRILLS & TAP

70 | Sangeo

cutting tools




PCBN /turninG

POSITIVE 7°
with hole

CCUL

TURNING

ccon 060200 097300 120400
Ic 635 9525 127
T 2,38 397 476
od
N @d 2,80 440 550
70
! @oldi[ P [ 134 134

GROOVING

DESCRIPTION

CCGWO040102
CCGWO060202
CCGWO060204
CCGWO060208
@ CCGWO09T302
CCGWO9T304
CCGWO9T308
CCGW120404
CCGW120408
CCGWO060202
CCGWO060204
CCGWO060208
CCGWO9T302
@ CCGWO9T304
CCGWO9T308
CCGW120402
CCGW120404
CCGW120408

2C
2C
2C
2C
2C
2C
2C
2C

BC4000

BCX4000

HSS

[
s
-
<
a
=
o
(a)

Vc @ fn ®ap »M

Sang

n
eo0

cutting tools

/1




PCBN /turninG

S

Z

= NEGATIVE
with hole IC T Ic 127

% e Ok L2

S 80 @d 516

L CNOO A =

DESCRIPTION g8 | 8
S| =
2 | 3
CNGA120404 c o L]
CNGAI120408 C [ ] [ [ o (] ° °
CNGA120412 c ° ° °
CNGA120404 2C o °
CNGA120408 2C (] ° ° ° ° ° °
CNGA120412 2C [ [ °
CNGA120404 4C o L] ° °
@ CNGA120408 4C ° ° ° [ [ [ ] ° ° °
CNGA120412 4C ] [ L] ° °

Vc @ fn ®ap »M

72 | Sanged

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



PCBN /turninG

O
Zz
Zz
o
POS|T|VE 70 pcOd 070200 nT300 |=_’
with hole ic 635 9525
T 2,38 397

@d 2,80 4,40

Rt
DCI:I I:I /\ > éj)'dilb 3 143

GROOVING

DESCRIPTION g8 | S
3 | 3
[a0]
DCGW070202 cC (] ®
DCGWO070204 C [ ® ® [ ® ° °
DCGW070208 cC (] ® °
@ DCGWT302 cC [} °
DCGWNT304 C [} [} [} [} [} [} [}
DCGWTIT308 C ° [} [}
DCGW070202 2C [ ] ® ® )
DCGWO070204 2C (] [ ] [ ] [ ] ] ® (] ® ®
DCGW070208 2C ® ] [ ] ® [
DCGWIT302 2C ® ° ° °
DCGWI1IT304 2C [ ] [ [ o o [} (] [} [}
DCGWTIT308 2C [ ] [ [ [ [ [ ]

HSS
DRILLS & TAPS

Vc @ fn ®ap »M

73

Sangeo

cutting tools




(V)
=
4
o
=)
e

GROOVING

SPARE HSS
PARTS DRILLS & TAPS

PCBN /turninG

NEGATIVE
with hole

DNOO A=

ic

\

' |
A

150400 150600

12,7 12,7
4,76 6,35
516 516

E Holder | | 150 150

DESCRIPTION

DNGAI150404
DNGA150408
DNGAI150412
@ DNGAI150604
DNGAI150608
DNGAI50612
DNGAI150404
DNGA150408
DNGA150604
DNGAI150608
DNGAI150612
DNGAI150404
DNGA150408
DNGAI50412

9

DNGAI50604
DNGAI150608
DNGAI150612

7.1 | Sangeo

cutting tools

o
S| 3
o | m
°
°
°
°
°
°
°
°
°
°
°
e o
e o
°
e o
e o
e o

Vc @ fn ®ap »M



PCBN /turninG

POS ITIVE 70 RCOO 060300 090300 120400

TURNING

with hole Ic T Ic 6,35 9525 127

Ofwrs = = -
RCOO 7 T = B

GROOVING

o o

DESCRIPTION S S

3 X

Q 3]

(ol @
RCGX060300 FF [ ] ° Y
RCGX090300 FF [ ] ° Y
RCGX120400 FF L] L] °
RCGX191000 SO ]

HSS

o
|
|
(>]
i1
=
=
a

Vc e fn ®ap »M

Sangeo | /5

cutting tools




PCBN /turninG

POS ITIVE 70 RCOO 060300 090300 120400

(V)
=
4
o
=)
e

IC 6,35 9525 12,7

IC T
T 318 318 4,76
360 120° od ) } )
N

@oldi[ > | g 158 158

with hole

RCLIL

GROOVING

DESCRIPTION

RCGX060300 SO
RCGX090300 SO
RCGX120400 SO o

BCX4000

Vc @ fn ®ap »M

76 | Sangeo

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



PCBN /turninG

NEGATIVE
with hole

RNLIL

\\\360

RNOD 060300 090300 120400
Ic 635 9525 12,70

T 318 318 4,76
@d - - -

DESCRIPTION
RNGN040300
RNGN090300
RNGN120400
RNGN190700

o o
S e
Q S
3 =<
Q 3]
m @

Vc e fn ®ap »M

Sang

n
eo0

cutting tools

77

HSS
DRILLS & TAPS

TURNING

GROOVING




PCBN /turninG

(V)
=
4
o
=)
e

NEGATIVE SN0 1204010

IC 12,7

with hole IC e
. Qd T -
@d 516
Q0 N
\

SNLIL] (> [

GROOVING

DESCRIPTION g8 | 8
3 | 3
m @
SNGA120404 C L] ®
@ SNGA120408 C [ ] [ ] ®
SNGAT120412 C ° [}
SNGA120404 2C [ ] [}
@ SNGA120408 2C [ ] [ ] °
SNGA120412 2C o °
SNGA120404 4C [ °
@ SNGA120408 4C [ [ °
SNGA120412 4C o [}
SNGA120404 8C ° [ ] [ o
@ SNGA120408 8C [ ] ° [ ] [} [}
SNGA120412 8C L] [} [} [}

Vc @ fn ®ap »M

78 | Sanged

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



PCBN /turninG

2

B

POS|T|VE 70 0902000 10200 167300 |=_’
with hole 556 635 9525

—\\IC 2,38 2,38 397 (z'.,

1 2,50 2,80 440 =

T/ , , , S

T‘ I:I I:I \\ 60 164 164 164 8

o

DESCRIPTION g8 | 8

3 | 3

[21]
TCGW090202 c (] [ ]
TCGW090204 C L] (] ] [ ] (] ®
TCGW110202 c ] (] °
© TCGW110204 C o (] (] (] (] ®
TCGW110208 c (] °
TCGWI16T304 c [ ] ()
TCGWI16T308 c [ ] (] [ ] (]
TCGW090202 3C L] L]
TCGW090204 3C ] ] (] ® ® °
TCGW110202 3C o [ )
@ TCGWI110204 3C . . ° ° ° °
TCGW110208 3C ] °
TCGWI16T304 3C [ ] [ ]
TCGW16T308 3C (] (] ® °

HSS

o
|
|
(>]
i1
=
=
a

Vc e fn ®ap »M

79

Sangeo

cutting tools




PCBN /turninG

(O)
z
-
= NEGATIVE TNOD 160400
with hole A T Ic 9525
T 4,76
ed od 381

GROOVING

TNUO A% T =

DESCRIPTION S
§
g
TNGA160404 1C [} °
TNGA160408 1C [ ] [ ] [ ] o [ ] [ ) )
TNGA160412 1C [ ] o ()
TNGA160404 3C o [}
TNGA160408 3C ° [ ] [ [ ) ° [} Y
TNGAI60412 3C [ ] [ ] )
TNGA160404 6C [ ] [}
TNGA160408 6C [ ] [ ]
TNGAI60412 6C [ ] )

Vc @ fn ®ap »M

80 | Sangeo

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



PCBN /turninG

O

Zz

=z

o

POSITIVE Tlo TPOO 090200 10200 167300 =
with hole 476 556 635

IC 238 238 318 o

@XI 230 3,00 3,40 §

T 60 ' 0o

P I:I I:I \\ 167 167 167 g

DESCRIPTION g8 | 8

3 | 3

om
TPGW080202 cC [ ] °
TPGWO080204 1cC [} [ ] ° Y
TPGW090202 cC [ ] ]
@ TPGWO090204 1c ° ° ° °
TPGW110302 c [ ] °
TPGW110304 C (] (] [ ] [} ()
TPGW110308 C (] [ ] [} ]
TPGW080202 3C [ ] (]
TPGWO080204 3C (] [ ] ° Y
TPGW090202 3C o (]
@ TPGWO090204 3C ° ° ° O
TPGW110302 3C ® (]
TPGW110304 3C [ ] (] [ ] [} ()
TPGW110308 3C [} [ ] [} ®

HSS

o
|
|
(>]
i1
=
=
a

Vc e fn ®ap »M

81

Sangeo

cutting tools




PCBN /turninG

POS'TIVE 5° VBOO o300 160400

(V)
=
4
o
=)
e

with hole ) i . o p—
W

. <SS L Ll

V B I:I I:I \\\ E/Hyo‘dilb 172 172

GROOVING

DESCRIPTION S
§
2
VBGWII0302 1c . .
VBGWII0304 1c . . . . .
VBGWI160402 1c ° ° . .
VBGWI60404 1c . . . .
VBGWI160408 1c . .
VBGWI60412 1c .
VBGWII0302 2c o .
VBGWII0304 2c ° o . . .
VBGWI60402 2c . ° . . . .
VBGWI60404 2 . . . . . . .
VBGWI60408 2C . . ° ° .

Vc @ fn ®ap »M

82 | Sanged

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



PCBN /turninG

POS ITIVE 70 vcoo 10300 160400

TURNING

with hole . . o p—
. B
VC I:I I:I \\\ @oldil} 176 7

GROOVING

DESCRIPTION g8 | 8
g | 3
o
VCGWI110302 c ° °
VCGW110304 c (] L] (] ° °
VCGW160404 c o o o L]
VCGW160408 c L] (] [ °
VCGWI110302 2C ° °
VCGWI10304 2C L] o (] o °
VCGWI60402 2 . .
VCGWI160404 2C o o o o ° (]
VCGWI160408 2C ° o o o o o

m |

HSS
DRILLS & TAP

Vc e fn ®ap »M

83

Sangeo

cutting tools




PCBN /turninG

2

z

= NEGATIVE VNOD 160400
with hole . . Ic 9525

" B o

+ VNOO A g

o o
DESCRIPTION S S
3 X
Q O
(&l @
VNGAT60404 1c . .
VNGAT60408 1c . ° ° ° ° . .
VNGAT60404 2c . .
VNGAT60408 2c . ° ° . . . .
[ ]
VNGAI60404 4C o . . o
VNGAT60408 4C o . . . . . . . o
VNGAT60412 4C . o

Vc @ fn ®ap »M

84 | Sanged

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



PCBN /turninG

O

4

&

N EGAT'VE WNOO 0604000 080400 |=_’
with hole A T ic 9525 127

1C T 4,76 4,76 L)

80 A X od @d 381 516 §

— (o]

WNOO [\ v

DESCRIPTION g8 | S
St 3
B | 8
WNGAQ60404 1c . .
WNGAO60408 1c . .
O WNGAOB0404 1C ° °
WNGAO80408 1c ° ° . . .
WNGAQBO4T2 1c ° °
WNGAOL0404 3c . .
WNGAQ60408 3c . .
O WNGAOBO4LO4 3C . °
WNGAO80408 3c ° ° . . °
WNGAQBO412 3c ° .
WNGAOBO404 6C . . . .
O WNGAO80408 6C . ° ° . ° . .
WNGAQBO412 6C ° . . .

HSS

o
|
|
(>]
i1
=
=
a

Vc e fn ®ap »M

85
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TURNING

GROOVING

<
-
<
4
=
[+4
(a)

PCBN /turninG

CUTTING PARAMETERS

\

GREY CAST IRON
NODULAR CAST IRON
WHITE CAST IRON
SINTERED MATERIAL

- HARDENED STEEL

CASE HARDENED STEEL
BEARING STEEL

SUPER ALLOYS (Ni Based)

e

- .

S

aPne < 20~30% ¢

fn
(mm/
rev)

MATERIAL

005-025 0,05-0,20 O
e

H 005-025 0,08-0,25 O
&

005-025  0,05-0,20 O
e

0]0-050  0,0-0,30 O
&

(\M 010-030 0,05-020 O

e &3
010-030  0,0-030 Q
e

KS 0,05 0,05-0,25 Q

e

005020 010-020 ()

86 | Sangeo

cutting tools

CUTTING
CONDITION

O @ 120-250  100-230  100-200
@ 80-180
O @ 100-180
@ 80-160
0 @ 120-220 100-200 100-180

80-150

C

& ®®®®®®®®®

400-1000  350-1000

400-800 350-800

250-400 250-400
150-300 150-300
60-100 100-120

50-80 60-100

160-250 160-250 160-250

120-300

100-220

80-180

100-200

80-160

100-200

90-150

400-1200

400-1000

250-500

200-400

60-120

50-100

160-280

120-220

100-250

100-180

100-200

80-160

100-250

90-150

350-1200

350-1200

250-500

200-400

100-250

100-250

150-280

100-250

BCX4000

80-250

100-250

100-250

80-250

100-250

90-250

350-1500

350-1500

250-500

200-400

100-300

100-300

150-300

100-300

120-300




"\ TURNING/DIAMOND




DIAMOND /turninG

TURNING

D C G W 1 T3 04
IR N I S A Y B

n GEOMETRY CLEARENCE ANGLE TOLERANCE
L Js ic]

B L
fs c [_J» & o0

P

N

GROOVING

I+

0,13
+0,05
11° ! +
L] M e :0,13
ey 08 g

+0,25

SHAPE SHAPE (mm) THICKNESS (mm) CORNER RADIUS
2,38 02

A [T ] c 060912 02 0,20 mm
161925 =
G 03 318 04 0,40 mm
D 07115 5
M == T3 397 08 0,80 mm
060912
W Ro1s1925 ) 04 476 12 1120
X SPECIAL S 091215 06 6,35 16 1,60 mm
19 25 —
o7 794 24 2,40 mm
@ T g;; 1116
" E —1— 09 9,52
(%]
T (7]
= V 11622 g 10 10,00
[a)
W 0608 Q
1=l

88 | Sanged

cutting tools




DIAMOND /turninG

1C PC 150
L I R

TURNING

GROOVING

OO DI T

1C 1 CORNER Too NON-FERROUS
300 METAL

2C 2 CORNER

3C 3 CORNER

FE FULL EDGE

HSS

[
<
=
>}
a
=
o
(a]

Sangeod | 89




DIAMOND /turninG

TURNING

GRADES  \

N
ISO

DIN 513 O~——>0

- CUTTING EDGE STYLE

GROOVING

POSITIVE INSERTS

v

— w @C
- g

NEGATIVE INSERTS

v

A @

HSS
DRILLS & TAPS

90 | Sanged




DIAMOND /turninG

(O)
4
o &
POSITIVE 7 ccoo 060200 097300 1204000 =
with hole 635 9525 12,7
2,38 397 4,76 o
2,80 440 5,50 §
CC I:I I:I 134 134 134 8
x
(0]
DESCRIPTION
CCGT060202 1c ° . .
CCGT060204 1c ° ° . °
CCGT060208 1C . . .
© CCGTO9T302 1c § ° ° °
CCGTO9T304 1C . ° . °
CCGTO9T308 1C . ° .
CCGT120404 1C ° . .
CCGT120408 1c ° ° .
CCGTO9T302 2c ° . .
CCGTO9T304 2 . ° ° °
@ CCGTO9T308 2c § ° ° .
CCGT120404 2c ° ° .
CCGT120408 2c ° ° .
CCGW060202 1c ° . .
CCGW060204 1c ° ° . °
CCGW060208 1C ° ° .
CCGWO9T302 1c C ° ° °
@ CCGWO9T304 1c ° ° . °
CCGWO9T308 1c ° ° .
CCGWI120404 1c ° . .
CCGWI20408 1c . . .
CCGWO9T302 2c ° ° . »
CCGWO9T304 2c . ° . ° . E
@ CCGWO09T308 2C C ° . . g:’ g
CCGWI120404 2 ° ° ° =
CCGWI120408 2 ° ° . 8
CCGX060204R/L FE ° .
@ CCGXO9T304R/L FE ° .

Vc @ fn ®ap »m

A

Sangeo

cutting tools




DIAMOND /turninG

NEGATIVE oNmD 1204010

(V)
=
4
o
=)
e

with hole IC Ic vy

T
T 4,76

od
ad 516

CNOO A" =

GROOVING

DESCRIPTION

CNGA120404 c ° [

© CNGA120408 c L] ° )
CNGA120404 2C

O CNGA120408 2C L] (] [}

Vc @ fn ®ap »m

Q2 | Sanged

SPARE HSS
PARTS DRILLS & TAPS



DIAMOND /turninG

(V)
Z
- :
POSITIVE 7 DCOO 070200 17300 =
with hole ic 635 9525
T 2,38 397 o
, @d 2,80 4,40 §
DC I:I I:I N S ; Holder | | 143 143 8
x
O
DESCRIPTION
DCGT070202 1c . ° °
DCGT070204 1c ° ° . °
DCGT070208 1c ¢ ° ° °
@ DCGTNT302 1c é ° ° °
DCGTNT304 1c ° ° ° °
DCGTNIT308 1c o ° °
DCGTNT302 2 . ° °
@ DCGTNT304 2C § ° ° ° °
DCGTNT308 2C ° ° °
DCGWO070202 1c ° . o
DCGWO70204 1c o ° ° o
DCGWO070208 1c é ° ° .
DCGWITT302 1c ° ° .
DCGWITT304 1c ° ° . °
DCGWITT308 1c ° ° °
DCGWITT302 2 ° ° °
@ DCGWT304 2C é ° ° ° °
DCGWITT308 2c ° ° °
DCGXO70204R/L FE ° °
@ DCGXIT304R/L FE ° °

HSS

o
|
|
(>]
i1
=
=
a

Vc @ fn ®ap »m
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cutting tools




DIAMOND /turninG

(V)

z

Z

= NEGATIVE DN 150400 1506000
with hole Ic e i Ic 127 127

(O] @ ! Q d T 4,76 635

z

g cc A @d 516 516

g D N I:I I:I \\ E Holder | | 150 150,

DESCRIPTION

DNGA150604 c

@ DNGA150608 1C

DNGAIS0604 2C é [ ] [ [

DNGA150608 2C [ (] [}

Vc @ fn ®ap »m

O/, | Sanged

SPARE HSS
PARTS DRILLS & TAPS



DIAMOND /turninG

O
Zz
Zz
o o
POS|T|VE 7 0902000 102 OO 167300 |=_’
with hole 556 635 9525
—\IC 2,38 2,38 397 o
\ O < 2,50 2,80 4,40 £
N/ 7 g ’ S
I ‘ \\ 60 164 164 164 8
x
(0]
DESCRIPTION
TCGT090202 1c . ° °
TCGT090204 1c ° ° ° °
TCGT110202 1c ° ° °
@ TCGTII0204 1c < ° ° ° °
TCGT110208 1c é ° ° °
TCGT0212 1c °
TCGTI6T304 1c ° ° ° °
TCGTI6T308 1c ° ° °
© TCGTI6T304 3C < ° ° ° °
TCGTI6T308 3C é ° ° °
TCGW090202 1c ° ° °
TCGWO090204 1c ° ° ° °
A TCGWI10202 1c ° ° °
TCGWI0204 1c é . . . °
TCGW110208 1c ° ° °
TCGWI16T304 1c ° ° ° °
TCGW16T308 1c . ° °
TCGWI16T304 3C < ° ° ° °
@ C
TCGW16T308 3C ° ° °
A TCGX090204R/L FE ° ° ®
TCGXT10204R/L FE ° ° " g
<
TCGXI16T304R/L FE o o g 9
=1
[+
(a]

Vc e fn ®ap »m
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cutting tools




(V)
=
4
o
=)
e

GROOVING

SPARE HSS
PARTS DRILLS & TAPS

DIAMOND /turninG

NEGATIVE
with hole

TNLL &

TNOO 160400
IC 9525

T 4,76

@d 3,81

=z 2

DESCRIPTION
TNGAT60404
TNGAI60408
TNGAT60404
TNGAI60408
TNGAT60404
TNGAI60408

Q6 | Sangeo

3C

E®

6C

6C

Vc @ fn ®ap »m



DIAMOND /turninG

(O)

z

2

POSITIVE 110 080200 090200 110300 5
with hole 476 556 635

2,38 2,38 318 o

b4

40 2,30 3,00 340 (;)
167 167 167

TPOO /. g

DESCRIPTION

TPGT080202 1c [ ° U
TPGT080204 1c ° ° °
TPGT090202 1c ¢ ° ° °
TPGT090204 1c § ° ° °
TPGTTI0302 1c ° ° °
TPGTTI0304 1c . ° ° °
TPGW080202 1c ° ° °
TPGW080204 1c ° ° °
TPGW090202 1c < ° ° °
TPGW090204 1c é ° . °
TPGW110302 1c ° ° °
TPGW110304 c . ° ° °

HSS
DRILLS & TAPS

Vc e fn ®ap »m

Q7

Sangeo

cutting tools




DIAMOND /turninG

POS'TIVE 5° VBOO o300 160400

(V)
=
4
o
=)
e

with hole . : ic 635 9525
@' ! o T 38 476

80 a 5 od 2,80 440

V B I:I I:I \\\ é Holder | | 172 172

GROOVING

DESCRIPTION
VBGTTI0302 1c . ° .
VBGTTIO304 1c ° ° ° .
VBGTI60402 1c § ° o .
VBGT160404 1c ° ° ° .
VBGTI60408 1c ° . °
VBGTTI0302 2c ° ° °
VBGTTI0304 2c ° ° . .
VBGT160402 2C § ° . .
VBGT160404 2c ° ° . .
VBGTI60408 2c ° ) °
VBGWI10302 1c . ° .
VBGWI10304 1c ° ° . .
VBGWI60402 1c é ° ° .
VBGWI60404 1c ° ° . .
VBGWI60408 1c ° ° °
VBGW110302 2c ° ° .
VBGW110304 2 ° ° ° °
VBGWI160402 2C é . ° °
VBGWI60404 2c ° ° ° .
VBGW160408 2c ° ° °

Vc @ fn ®ap »m

98 | Sanged

cutting tools

SPARE HSS
PARTS DRILLS & TAPS




DIAMOND /turninG

POS ITIVE 70 vcoo 10300 160400

with hole c . Ic 635 9525
D

@ | E od T 318 476

a 7 @d 280 440

VC I:I I:I \\\80 /g/'*f'dilb 76 6

DESCRIPTION
VCGTT10302 1c ° ° °
VCGTNI0304 1c ° ° ° °
VCGTI60402 1c § ° ° °
VCGTI60404 1c ° ° . °
VCGTI60408 1C ° ° °
VCGTTI0302 2C ° ° °
VCGTNI0304 2C ° ° . °
VCGTI60402 2¢ § ° ° °
VCGTI60404 2¢ . ° ° °
VCGTI60408 2C ° ° °
VCGWTI0302 1c ° ° °
VCGWTI0304 1c ° ° . °
VCGWI60402 1c é ° ° °
VCGWI60404 1c ° ° ° °
VCGWI160408 1C ° ° °
VCGWTI0302 2¢ ° ° °
VCGWTI0304 2c ° ° ° °
VCGWI160402 2C é ° ° °
VCGWI60404 2C ° ° . °
VCGWI60408 2C ° ° °
VCGXTIO304R/L FE ° °
VCGXI60404R/L FE ° °

Vc e fn ®ap »m

99

Sangeo

cutting tools

TURNING

GROOVING

m |

DRILLS & TAP



DIAMOND /turninG

N EGAT'VE WNOO 060400 080400
with hole N T ic 9525 127

WNOO A7

(V)
=
4
o
=)
e

od @d 381 516

; Holder | | 178 178

GROOVING

9]
°
°
°

WNGAO060404
WNGAO80404 c
WNGAO080408 c ° ° °
WNGAO80404 3C (] ° °
WNGAO080408 3C é ° (] °
WNGAO080404 6C (] ° °
WNGA080408 6C L] (] )

Vc @ fn ®ap »m

100 | Sangeo

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



CUTTING PARAMETERS

DIAMOND /turninG

ALUMINIUM ALLOYS BRONZE AND ELECTROLYTIC COPPER

ALUMINIUM ALLOYS (Si<15%) NG GRAPHITE

_ AL ALLOYS AGED AND HARDENED H HARD METAL (Co<16%)

_ BRASS s TITANIUM ALLOYS

e
Y
- .
&
/' 0
~Y
ap max < 60~70 /0

CUTTING

CONDITION

fn
rev)

1,00~2,50
0,10~1,00

b4

(%) P4

1,00~2,50
0,10~1,00
100~2,50
0,10~1,00
100~2,50
0,10~1,00
100~2,50
0,10~1,00
100~2,50

0,10~0,50

| O,10~1,00

0,10~1,00
1,00~2,50

0,08~0,25
0,15~0,50
0,05~0,20
0,08~0,35
0,05~0,35
0,08~0,35
0,10~0,30
015~0,25
0,10~0,30
0,15~0,25
0,08~0,25
0,15~0,50

0,08~0,25

0,05~0,20
0,08~0,20

OO0 O OOO0OO0OO0OOOOOOO

&8
Yo

AR B S R SO R M SR
cococ oo o0

c

400~1200

400~1000

300~800

300~500

100~200

100~150

600~2500

600~1600

400~1200

400~1000

300~800

300~500

300~800

300~600

100~200

100~150

500~1800

500~1200

400~1000

400~800

300~800

300~600

10~40

100~220

100~220

600~2500

600~1600

400~1200

400~1000

300~800

300~500

300~800

300~600

100~200

100~150

Sangeo

cutting tools
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TURNING

GROOVING

HSS

[
<
=
<
a
=
o
(a]






FYT

\ TURNING/CERAMIC




CERAMIC /rurninG

TURNING

o e e e s e s
50 ic)

GROOVING

B [ ] IC,
(55 C L ] G +0,025
P
N

I+

0,13
+0,05
11° ! +
— MO0 o
ey 08 g

+0,25

SHAPE SHAPE (mm) THICKNESS(mm) CORNER RADIUS
2,38 02

A [T ] c 060912 02 0,20 mm
161925 L
G 03 318 04 0,40 mm
D 07m715 5
M == T3 397 08 0,80 mm
06 09 12 O
T R 151925 N/ 04 4,76 12 1,20 mm
X SPECIAL S 091215 06 6,35 16 1,60 mm
19 25 —
07 794 24 2,40 mm
@ T g;; 1116
0 E — 09 952
N
T (7]
= V. 11622 g 10 10,00
[a)
W 0608 Q
1=l

104 | Sangeo

cutting tools




CERAMIC /rurninG

T 04000 KS 81 350

SN I T N AN R
n CHAMFER n CHAMFER WIDTH 1 - CF WIDTH 2 X DEGREE

Mono 20° Chamfer

K Mono 30° Chamfer

D Double 10° Chamfer

S Double 15° Chamfer
AD After Double 10° Chamfer

AS After Double 15° Chamfer

- HONING (um) - GRADE - WORKPIECE - APPLICATION

No Honing
1 10
2 20 KZ
3 30 KN
5 50 KA
KL
KW

02
03
04
0S5
06
10
20
30
40

Al,O, + TIiC(N)

KSC ALO_+TIC(N)+TiN

ALO, + ZrO,
SiN,,
TiC + ALO,
SIAION

Whisker

0,05 mm
0,10 mm
0,15 mm
0,20 mm
1,00 mm
2,00 mm
1,20 mm
1,50 mm
0,75 mm

1,25 mm

Cast Iron

01
02
03
04
0S5

7 Inconel & High

Temp. Alloy

81 Hardened Steel

Mono Type
0,20 x 25
0,10 x 30
0,20 x 30
0,15x 30

0,45 x 25

- @
N

105

Sangeo

utting tool

HSS
DRILLS & TAPS

TURNING

GROOVING




CERAMIC /rurninG

GRADES  \

TURNING

K H S
ISO

Ll OO | O«~—0 | O—>0
e 2 2 s 2

(O]
=
>
(0]
o
4
o

Z
Q KS8130
+
M
o, KS8150
—
= KS8170
KSC8110
KSC8130
s |xze20
o,Q KZ4130
1 N
< Kz4180
KN4T10
KN4120
KN4130
KN&140
KN&150
KN1000
KALT10
%) + )’
5 o S
8@ - =
= ]
=
(a4
& z KL7110
= KL7120
(7p]
g KW7110
k;‘: KW7120

COATED

106 | Sangeo

cutting tools




CERAMIC /rurninG

(0]
=
Ronge ISO / GRADES E
2
3
Q
(0)
= 200
:
£
g
100 _

O O e E
= 200 | - 77777777773 ,,,,,,,,,,,, |
€
§ KSC8110

100 H”””””_______________74: 777777777777 @
<
0 &
KSC8130 23
x
o
O O e

cutting tools




Range ISO

KZ4180

CERAMIC /rurninG

A | ‘8
o o o o o
S 2 S 3 =
B (Uit /u) OA (UIW /W) oA 7]
S @
o 00
O O
—




CERAMIC /rurninG

(0]
Ronge ISO / GRADES E
(0]
4
3
S
: : o
KW7110 | |
Whisker : :
= 400 |- e i
£ KW7120
% Whisker .
- :
200 f----- L __
KL7110
SIAION KL7120
i SiAION

HSS

[
<
=
>}
a
=
o
(a]

cutting tools




CERAMIC /rurninG

N EGATIVE CNOO 120400 160600 190600

(V)
=
4
o
=)
e

with hole IC T Ic 127 15,875 1905

. I o 476 635 6,35
516 6,35 793
C N I:I I:I \\\80 f Holdter | u 137 137

—

GROOVING

o
DESCRIPTION Q P (g

3|8

Q| x

CNGA120404 TO4000 e o o e o
CNGA120408 TO4000 e o o (]
. CNGA120412 T04000 e o o e o
CNGA160612 T04000 e o o e o
CNGA160616 T04000 e o o e o
CNGA120404 T04002 e o o e o
CNGA120408 T04002 e o o e o
CNGA120412 T04002 e o o e o
@ CNGA120416 TO4002 e o o e o
CNGA160612 T04002 e o o e o
CNGA160616 T04002 e o o e o
CNGAI190616 T04002 e o o e o
CNGA160612 $20022 e o o e o
CNGA160616 $20022 e o o e o
CNGAI190612 $20022 L
CNGAI190616 S§20022 e o o e o

Vc @ fn ®ap »M

110 | Sangeo

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



CERAMIC /rurninG

N EGAT'VE CNOO 120400 120700

TURNING

with hole IC T ic 127 127
T 4,76 794

: . I

CN I:Il:l \\\ Holder|p» [ 137 M

SIAION

GROOVING

Whisker

DESCRIPTION Q E

CNGN120408 TO4000

KS8170
KSC8130
o~

CNGN120412 TO4000
CNGN120708 T04000
CNGN120712 T04000
CNGN120408 T04002 e o e o ®
CNGN120412 T04002 e o e o [
CNGN120416 T04002 e o e o [
CNGN120708 T04002 e o e o [
CNGN120712 TO4002 e o e o (] °
CNGN120716 TO4002 e o o o o o
CNGX120712 T04000 ° o
B CNGX120712 T04002 L

CNGN120716 T04000 °
CNMX120712 T04000 e o e o
CNMX120716 T04000 e o e o

@ CNMX120712 T04002 e o e o
CNMX120716 T04002 o o e o

HSS

o
|
|
(>]
i1
=
=
a

Vc @ fn ®ap »M

111

Sangeo

cutting tools




CERAMIC /rurninG

(O]

=z

g

CNOo 150400 150600 150700
2 NEGATIVE
wit h h O | e IC T IC 127 127 127
od T 476 635 794
. od 516 516 516
55
N\

GROOVING

DNLIL

ALO, + TiC(N) +PVD ZrO. Si,N, SIAION Whisker
23 2 4
o

DESCRIPTION ¢ 2|82 2lelg
5|3 (2|2
x| X

DNGAIS0404 T04000 o o L]
DNGA150408 TO4000 e o o o o e o o e o
DNGA150412 TO4000 e o o o e o o e o o
DNGA1S0604 TO4000 e o o o
DNGA150608 TO4000 e o o o o e o o L]

DNGA150612 TO4000 o o o o e o o (]
DNGA150616 TO4000 e o o e o o
DNGA150704 TO4000 e o
DNGA150708 TO4000 o o e o o
DNGA150712 TO4000 e o e o o o
DNGAI50404 T04002 e o )
DNGA150408 T04002 e o o o [ e o o e o
DNGA150412 T04002 e o o o e o o e o o
DNGA150604 T04002 e o o o

DNGAI50608 T04002 e o o o e o o [ ]
DNGA150612 T04002 e o o o e o o [}
DNGA150616 T04002 e o o e o o
DNGA150704 T04002 o o
DNGA150708 T04002 o o e o o
DNGA150712 T04002 o o e o o e o o

Vc @ fn ®ap »M

112 | Sangeo

cutting tools

SPARE HSS
PARTS DRILLS & TAPS



CERAMIC /rurninG

NEGATIVE DN 150700

TURNING

IC 12,70

—

794

>

with hole "C B
i\\ 55

DNLIL

GROOVING

DESCRIPTION ¢ E 2 § E
29
X | ¥
DNGN150708 TO4000 [ ] [ ] [ ] [ ] [ ] L] [} [ [}
5 DNGN150712 TO4000 [ ] [ ] [ ] [ ] [ ] L] [} o [} [}
DNGN150716 TO4000 [ ] [ ] [ ] ° [ ] L] [} ) [} [}
DNGN150708 TO4002 o o o o o o ) ) )
5 DNGN150712 TO4002 ° [} [ ] ° ) [ ] [} [ ] °
DNGN150716 TO4002 ° [} [ ] [ ) o [ ] [} [ ] )

HSS

o
|
|
(>]
i1
=
=
a

Vc @ fn ®ap »M

Y

Sangeo

cutting tools

113




CERAMIC /rurninG

(V)
=
4
o
=)
e

POSITIVE 70 RCOO 0606000 0607000 090700 120700 151000 191000

Wlth hO|e IC 635 635 9525 1270 1587 1905

794 794 794 1000 10,00

IC T
g @ |:><)1200 T 635
g \\360 od § : - - - -
8 RCI:I I:I & ; Holder| Lﬁy 1584 [158 M M W
(U]
-
fo)
DESCRIPTION g
- 9
4
RCGX 060600  TO4000 o o o o o o o
RCGX 060700  TO4000 e o o o o o o
RCGX 090700  T04000 e o o o o o o
@ RCGX 120700  TO4000 e o o o o o o
RCGX 151000 TO4000 e o o o o ol o
RCGX 191000 TO4000 e o o o o ol o
RCGX 251200  TO4000 o o o o o o o
RCGX 060600 20022 o o o ° o e o
RCGX 060700  $20022 o o o ° o e o
RCGX 090700  $20022 e o o o o e o
@ RCGX 120700  $20022 o o o o o o o
RCGX 151000 $20022 o o o o o o o
RCGX 191000 $20022 o o o o o o o
RCGX 251200 520022 o o o o o o o
RCGX 060600  S06032 e o o o o o o
RCGX 060700 S06032 e o o ° o o o
RCGX 090700  S06032 e o o o o o o
@ RCGX 120700  S06032 o o o o o o o
RCGX 151000  S06032 e o o o o o o
RCGX 191000  S06032 e o o o o o o
RCGX 251200  S06032 e o o o o o o
7 RCGX 060600  AS06032 e o o o o o o
" E RCGX 060700  AS06032 e o o o o ol o
4 g RCGX 090700 AS06032 © ® @ o o o o
= RCGX 120700  AS06032 o o o ° o o o
= RCGX 151000 AS06032 o o o o o o o
RCGX 191000 AS06032 o o o o o o o
w RCGX 251200  AS06032 e o o o o o o
< o RCGX060600  AS20022 .
& &
Vc @ fn ®ap > Dzy
114 |S 0
 Sanged



CERAMIC /rurninG

NEGATIVE
with hole

A
Z
[ ]
[]

\\\360

RNOO 1204 00 1207 OO 190700
T IC 12,70 12,70 1905

T 4,76 794 794

@d

DESCRIPTION

RNGN 120400
RNGN 120700
RNGN 190700
RNGN 120400
RNGN 120700
RNGN 190700
RNGN 120400
RNGN 120700
RNGN 190700
RNGN250700
RNGN 120400
RNGN 120700
RNGN 190700
RNGN250700
RNGN 120400
RNGN 120700
RNGN 190700

©0 000

TO4000
TO4000
TO4000
$20022
$20022
$20022
S06032
S06032
S06032
S06032
AS20022
AS20022
AS20022
AS20022
AS06032
AS06032
AS06032

olR ey

KSC8110
KSC8130

Whisker

Vc @ fn ®ap »uzy

Sang

Y

eo0

cutting tools
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GROOVING

HSS
DRILLS & TAPS



TURNING

GROOVING

g
-
9N
(7]
9
=
(4
o

CERAMIC /rurninG

POSITIVE

with hole m

A360 \_\_/

RPLIL

s RP 0903
11
IC 952
T 318
@d =

1204
12,70

4,76

ALO; + TiC(N)

DESCRIPTION

RPGNO90300 T04000
RPGN120400 T04000

116 | Sangeod

cutting tools

+PVD

KSC8110
KSC8130

Zro,

Vc @ fn ®ap »M



CERAMIC /rurninG

O

Zz

z

NEGAT|VE SNOO 090400 120400 120700 |=_’
with hole IC T Ic 952 12,70 12,70

7\

Q T 4,76 4,76 794
N Yy @d 381 516 516

Holder | | 162 162

od
Q0
N

GROOVING

o| o
DESCRIPTION RlE|R 2
=] 00| ® -
(-] 3] 3
| ARAR N
x|21¢& %4
SNGA020304 TO4000 [ ] [ ]
SNGA020308 TO4000 [ ] [ ]
SNGA120404 TO4000 [ ] [ ] [ ] [ ]
SNGA120408 TO4000 [ ] [ ] [ ] [ ] [ ] [} [} [ ] [} )
@ SNGA120412 TO4000 o o o o L] L) ) ° [ ] [ ] L]
SNGAI20416 TO4000 ° ° ) o
SNGAT120708 TO4000 (]
SNGAT120712 TO4000 [ ] ] )
SNGAI20716 TO4000 [ ] [ ] [ ] [ ] L]
SNGA120412 S520022 (] [ ] [ ] (] L4 ] ) () [ ] (] [ ]
SNGATI20416 S520022 ° ° [ ) [ ]
@ SNGAT120708 520022 (]
SNGAT120712 S520022 [ ] ] )
SNGA120716 S20022 [ ] [ ] [ ] [ ] L]

HSS

o
|
|
(>]
i1
=
=
a

Vc @ fn ®ap »M

Y

Sangeo

cutting tools
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(V)
=
4
o
=)
e

GROOVING

SPARE HSS
PARTS DRILLS & TAPS

CERAMIC /rurninG

NEGATIVE
with hole

SNLIL

/IC -
\\\90 .\ /

SNOO 090400 120400 120700

IC 952 12,70 12,70

T 4,76 476 794
3,81 516 516

@d
g Holder »

162‘ 162‘ 162,

DESCRIPTION

SNGNO90304
SNGNO090308
SNGNO90312
SNGN120408
SNGN120412
SNGN120416
SNGN120708
SNGN120712
SNGN120716
SNGN120412
SNGN120416
SNGN120708
SNGN120712
SNGN120716
SNGX120708
SNGX120712
SNGX120716
SNGX120708
SNGX120712

SNGX120716

118 | Sangeo

TO4000
TO4000
TO4000
T04000
T04000
T04000
T04000
T04000
T04000
$20022
$20022
$20022
$20022
S§20022
T04000
TO4000
TO4000
TO4002
TO4002
TO4002

cutting tools

o
)
(-]
3
X

o o

o o

° °

Vc @ fn ®ap »M




CERAMIC /rurninG

(O)
Zz
4
o
NEGATIVE TNOO 160400 220400 270600 =
with hole T IC 9525 127 15,875
T 476 476 635
1C (ZD
od @d 381 516 6,35 S
60 0o
Holder 168 168 168 o
[NLIL] \ Lr=» [ O
o
ol|o
DESCRIPTION 5 :%
A
2 B
TNGAI60404  TO4000 e o o ° °
TNGAI60408  TO4000 e o o o e o o o ° °
TNGAI60412 TO4000 e o o o ° e o e o
TNGAI60416 TO4000 e o o o ol o
@ TNGA220408  TO4000 o o o o ° e o
TNGA220412  TO4000 o o o o ° e o
TNGA270608  TO4000 o o
TNGA270612 TO4000 e o
TNGA270616  TO4000 ° °
TNGAI60404  TO4002 o o ° °
TNGAI60408  TO4002 e o o o e o o o ° °
TNGAI60412 T04002 e o o o ° e o e o
TNGAI60416 T04002 o o o o ololo
© TNGA220408  TO4002 o o e o ° PR
TNGA220412  TO4002 o o o o ° e o
TNGA270608  TO4002 o o
TNGA270612 T04002 o o
TNGA2706l6  TO4002 ° °

HSS

o
|
|
(>]
i1
=
=
a

Vc @ fn ®ap »M

Y

Sangeo

cutting tools
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(V)
=
4
o
=)
e

GROOVING

SPARE HSS
PARTS DRILLS & TAPS

CERAMIC /rurninG

NEGATIVE
with hole

TNLL @

eyl

TNOD 160400 220400 270600
Ic 9525 127 15,875
T 476 476 635
@d - - -

; Holder| M 168 168

DESCRIPTION

TNGN160708
A TNGN160712

TNGN160404

TNGN160408

TNGN160412

TNGN160416
TNGN220408
TNGN220412
TNGN270608
TNGN270612
TNGN270616
TNGN160404
TNGN160408
TNGN160412
TNGN160416
TNGN220408
TNGN220412
TNGN270608
TNGN270612

TNGN270616
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T02020
T02020

T04000
T04000
T04000
T04000
T04000
T04000
TO4000
TO4000
T04000
TO4002
TO4002
T04002
TO4002
TO4002
T04002
T04002
T04002

T04002

n
0

cutting tools

KSC8110

KSC8130

Vc @ fn ®ap »M



CERAMIC /rurninG

O
Zz
Zz
o o
POS|T|VE Tl TPOO 110300 160300 |=_’
with hole T Ic 635 9525
T 318 318 )
ad r4
60 S . 3
Holder 167 167 le)
[PLIL] \ IS 4 0
(0]
o|o
DESCRIPTION g = g
| ARAE
xlg|e
TPGNTI0304 TO4000 o o ° ° °
TPGNTI0308 TO4000 o o e o o ° o o
TPGN160304  T04000 e o o ° ° ° °
TPGN160308  T04000 o o . e o o o ° e o
TPGN160312 TO4000 o o o o o o
TPGN160404  TO4000 ° °
TPGN160408  T04000 o o °
TPGN160412 TO4000 ° °
TPGN220404  TO4000 o o
TPGN220408  T04000 o o ° o o
TPGN220412 TO4000 e o o o
TPGN220416 TO4000 e o o
TPGNTI0304 TO4002 o o ° ° °
TPGNTI0308 TO4002 o o e o o ° e o
TPGN160304  T04002 e o o ° ° ° °
TPGN160308  T04002 o o ° e o o o ° e o
TPGN160312 T04002 o o o o o o
TPGN160404  T04002 . .
TPGN160408  TO4002 o o °
TPGN160412 T04002 ° °
TPGN220404  TO4002 o o
TPGN220408  TO4002 o o ° o o »
o
TPGN220412 T04002 o o e o <
n [ ]
TPGN220416 T04002 o o o a 3
5
=1
[+
(a]
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CERAMIC /rurninG
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GROOVING

NEGATIVE
with hole

VNLL

\\\80

IC

-

VNOO 160400
IC 9525

T 4,76

@d 3,81

X

pdord

e

X

SPARE HSS
PARTS DRILLS & TAPS
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DESCRIPTION

VNGA160404
VNGA160408
VNGA160412
VNGA160404
VNGA160408
VNGA160412

TO4000
TO4000
TO4000
T04002
T04002
T04002

n
eo0

cutting tools

KSC8110

KSC8130
KZ4120
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CERAMIC /rurninG

NEGATIVE WNID 0804

TURNING

—

with hole T Ic 127
IC 4,76
80 ed 516

\\

WNLIL > 5

GROOVING

I S I T 0
o
DESCRIPTION 2 g
2
R4
WNGAO080404  TO4000 [ °
WNGA080408  TO4000 ° [} ° [} ° [} ° [} [} o o
WNGAO80412 TO4000 e o o e o o o o [
WNGAO080404  TO4002 [ ] e o
@ WNGAQ80408  TO4002 e o o e o o o o ° o o
WNGAO80412 TO4002 (] [} o o o o o [} o

HSS

o
|
|
(>]
i1
=
=
a
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CERAMIC /rurninG

CUTTING PARAMETERS \

HARDENED STEEL GREY CAST IRON
CASE HARDENED STEEL NOCULAR CAST IRON
- SUPER ALLOYS (Ni Based)

ap fn
CUTTING
ViEERIAL (mm/ | conpimon
(mm)
rev)
X

010~050  0,05-020 130~250  120~240  T10~230  100~220 100~220  120~240

TURNING

T
T

I T
@ O

BEARING STEEL

GROOVING

T
T

050-200  010~030 70~180  100~170  90~160  80~150  80~160  100~180

010~050  0,05-0,20 10~210  100~200 90~190  80~180  80~180  100~200
HC

050~200  010~0,30 90~150  80~140  70~130  60~120  60~120  80~140

010~050  0,05-020 70~230 100~220  90~210  80~200  80~200  100~220

T

0,50~2,00  0,10~0,30 80~160 70~150 60~140 60~140 60~140 80~160

0,50~1,00 0,10~0,30
180~300  150~280  200~350  200~350
SA
150~250 200~400
100~4,00 0,15~0,40

G @ 300~700
020~050  010~030 o 5
100~400  025~050 62
— O Y
G @ 300~600
. 020~050  010~030 o -
100~400  0,25~050 62 e
o - O O 250~500
O O 200~350 250~500
O Y
O B
OB

140~240  120~220

IR
SOTOJTOTOTOTOOOOOOO

<
=
<
a3
=
o
(a)
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CERAMIC /rurninG

TURNING

CUTTING PARAMETERS \

T

HARDENED STEEL

GREY CAST IRON
NOCULAR CAST IRON
SUPER ALLOYS (Ni Based)

T
O

3 Q
30

CASE HARDENED STEEL

T

BEARING STEEL

GROOVING

fn

MATERIAL UG

(mm/ | conpmon
rev)

-
O

. O
O

-
O

o

O

. o3
O

KN g
o3

O

s ;
o3

KN4150
KA4110 I

010~0,50 0,05~0,20
050~2,00  0,10~0,30

010~0,50 0,05~0,20

I
0O

050~2,00  0,10~0,30

010~0,50 0,05~0,20

T

050~2,00  0,10~0,30

350~750 400~800 650~1200 600~1200 600~1200 500~1000
020~050  0,0~0,30
550~1100 500~1000  500~1000 450~800
KG
650~1200 600~1200 600~1200 500~1000 450~800
100~400  025~050
550~1100 500~1000  500~1000 450~800 400~600

450~800 400~800 400~800 350~700 450~800
020~050  0,10~0,30
350~650 300~600 300~600 250~500 400~600
450~900 400~800 400~800 350~700
100~4,00 0,25~0,50
300~600 300~600 300~600 250~500
0,50~1,00 0,10~0,30
SA

100~4,00 015~0,40

cocoococococococococoece
(SISO IS

HSS

[
<
=
<
a
=
o
(a]
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