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Product Overview

Turning Grades Map
Speed : Vc (m/min.)
Feed :Fn(mm/rev.)
Steel Steel - Cermet 2
Cutting (utting
Speed Speed
g
Feed Feed =
Stainless steel Castiron
(utting (utting I
Speed Speed
YG211 %
YG213 —
YG214 §
Feed Feed %
Non-ferrous Metal Superalloy
(utting Cutting
Speed Speed
Feed Feed
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Product Overview
Turning Grades
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YG1010 First Choice for Cast Iron
« Effective coating structure enables high speed machining
« Special post treatment for improved chipping resistance
YG1001 Stable Machining of Cast Iron
« Substrate especially designed for high wear resistance
«Thick AlLO; layer ensures good wear resistance at high cutting speeds including dry machining
A=Y YG1 020 First choice for ductile cast iron
| « Excellent wear and fracture resistance when machining ductile cast iron
CVD; i (r:fxl AI;'J « New coating ensures outstanding resistance to abrasion wear
£ T A 2l
YG3010 First choice for Finishing Steels, and Ductile Cast iron
» « Finishing and light machining of steel under in stable condition
+New Al,O, coating technology and excellent surface smoothness increase wear resistance
(AR E\ROM | and chipping resistance
YG3015 Balanced Productivity for Continuous cut
Vhe | + High wear resistance and improved toughness ensures high productivity with less trouble
CVD TiCN =A150;
First choice grade for high cutting speed in Steels
YG3115 « Suitable for mass production due to stable and predictable tool life
s 3 + Minimizing built up edge due to new post surface treatment in mild steels, low carbon steel and low
CVD carbon alloy steel.
MT-TiCN - Al,0, + Best choice for both continuous as well as interrupted cuts
A=Y YG3125 Recommended first grade for steel
« New substrates with a unique combination of good toughness and plastic deformation resistance
+ General Machining on steel

b
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Turning Grades

YG3020
| P15-P30 |

/CUDTICN=ALOS

First Choice Grade for General Steel Application

« Substrate especially designed for good toughness
« Excellent surface smoothness increases wear resistance and reliability

YG3030
[ P20-P35 |

e e e Bl

CVD TiCN+ALO;

Interrupted Cutting of Steel and Stainless steel

« Substrate for heavy roughing in mild steel and low carbon alloy steel
+ New Al,0, technology and optimized surface treatment achieves a good balance between wear
resistance and chipping resistance

YG801

PVD -TiAIN

for Carbon Steel with Low Cutting Speed

+ Recommended for mild steel and boring application
« Substrate and special PVD coating for excellent wear resistance

|
CVD grade for High Cutting Speed for Stainless steel
L CR L o = *\ TP . .
YG2025 < e P « Utilizing a new carbide substrate and new coating
M15- M35 « Excellent combination of wear resistance and chipping resistance
CVDTiCN - AL,O, + Minimized built up edge due to post surface treatment
m CVD Coated Grade for stainless steel at Low Cutting Speed
YG2035 « Substrate withstands heavy interruption, while the coating provides the wear resistance needed
M30- M40 . for a long tool life
‘CVD TiCN “Af. « Smooth surface resists build-up edge, even at low cutting speeds
YG211 High wear Resistance Grade for Stainless steel
MO5 - M25 + Finishing Stainless steel
PVD ~TiAIN
YG213 First Choice Grade on Low Cutting Speed of Stainless steel
i « First choice on Stainless steel for Low cutting speed
M20 - M35 3 « For Medium to low cutting speed
PVD - TiAIN
YG214 Heavy Interrupted cut for Stainless steel
M30 - M40 « For Heavy Interrupted cut on Stainless steel
m « Minimize risk of Mechanical fracture or Chipping
RPVD - TiAIN
PVD Turning Grade for HRSA
YG401 « Highly heat-resistant TIAISIN structure for excellent wear resistance
m « Greatly improved film coating realizes excellent boundary defect resistance
- Top coating layer provides a smooth surface and lubricant effect
YT100 New Generation Cermet Grade
« Enhanced wear resistance & chipping resistance
M10-M20 - Excellent fracture resistance
m « Superior surface finish with special edge preparation
AT YT100G
PVD-coated Cermet grade for turning
- « Outstanding wear resistance and a low coefficient of friction enable high-speed turning of steels,
M5 - M20 stainless steels, and cast irons with extended tool life
First Choice Grade for Aluminum with DLC Coating
YG100 « Submicron carbide for high wear resistance
+ DLC coating minimizes Built Up Edge tendency.
«Improve tool life in sticky non-ferrous alloy
YG10 Uncoated Grade for General Aluminum

Uncoated

« Substrate consisted of submicron carbide for high wear resistance
« Shining surface to prevent built up edge

4G YG-1CO, LTD.

phone:+82-32-526-0909, www.yg1.solutions, E-mail: yg1@yg1.solutions

23

DNINYNL




A
Y. GTURN

Product Overview

INDEX

Turning Chipbreakers - Negative

Fn (mm/rev.)
0.4 0.5 0.6

-_—
<
2 U F Finishing
=
)
PWF Wiper-Finishing
=
= Semi Finishing and
é U L sticky materials
(2]
=
S
= Medium & Unstabl
= edium & Unstable
& U M conditions
Medium machining for
steel & Stainless steel
=
=
= First Choice
U G for Medium
[ (Stable conditions)
PWM Wiper-Medium
=
=
|
=
= Low cutting force
)
— Heavy roughing
—
a
==
=
Q Medium Roughing
= and First choice
3 for Cast iron
=
=
g‘ Roughing and
= Heavy interrupted
— cut
Cast iron Heavy
“MA Roughing
0 1 2 3 4 5 6
Depth of Cut Ap (mm)
Ap Steel Ap Steel - Heavy Turning Ap ‘ ‘ ‘ Castiron
6 12 6
uTt
o IS
8 - 4 \
|- uc
4 2
KR
0.2 0.4 0.6 Fn 0.4 0.6 0.8 1.0 Fn 0.2 0.4 0.6 Fn

*Insert : CNMG120408

*Insert : CNMM 190616

*Insert : CNMG120408
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Turning Chipbreakers - Negative
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Turning Chipbreakers - Positive

“Z7GTURN
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Technical Information

Recommended cutting conditions

Turning

YG1010

Min

1~5 Non-Alloyed Steel - -

P 6~9 |Low-Alloyed Steel - -
10~11  High-Alloyed Steel - -
12~13 Ferritic & Martensitic - -

14 Austenitic Stainless Steel - -
15~16 Grey Castlron 300 450
17~18 120 350

N  21~30 Non-Ferrous Metals (Al) [ -
S  31~37 Superalloys &Titanium [ -
H  38~41 Hard Materials - -

Max

Nodular Cast Iron

Turning

YG2025

Min

1~5  Non-Alloyed Steel - -

P 6~9  Low-Alloyed Steel - -
10~11  High-Alloyed Steel - -
12~13 Fenitic&Martensitic 170 220

14 Austenitic Stainless Steel 150 200
15~16 GreyCastIron - -
17~18 Nodular Cast Iron - -

N 21~30 Non-Ferrous Metals (Al) [ -
S 3-~37
H 38~41 Hard Materials - -

Max

Superalloys &Titanium [ -

NOILYWHOANI TYDINHDIL

Parting & Grooving

1~5  Non-Alloyed Steel
6~9 Low-Alloyed Steel
10~11  High-Alloyed Steel
12~13  Ferritic & Martensitic
14 Austenitic Stainless Steel
15~16  GreyCastlron

17~18 | Nodular Cast Iron

K
N 21~30 Non-Ferrous Metals (Al)
)

31~37  Superalloys &Titanium

H 38~41 Hard Materials

YG1001

Min
220
220

250
120

Max
430
420

420
300

YG2035

Min

140
120

Max

180
165

Min
120
100
80
70
55
110
110
250
25
25

YG1020
Min

YG3010
Min  Max

230 450
180 380
60 200

Max

120
120

180 350
100 280

300
280

YG211
Min

YG213

Max Min  Max

120 180
40 160

170
150

270
230

30

30 100 70

YG602G (YG602)

YG3015

Min

200 430

150
0

YG214

Min

100
100

30

Max
180
140
10
160
140
185
140
440
45
50

YG3115
Min  Max

180 500
170 450
60 300

Max

350
180

YG401

Max  Min  Max

150
150

YG3125

Min
150
130
60

Max
400
350
280

YT100

Min
150
160
70
150
130
130
100

Min

Max
480
480
180
280
260
450
400

YG3020

Min
160
140
60

Max
380
320
130

YT100G

Min
170
180
100
170
140
140
110

Max
500
500
230
300
270
500
440

YG603

YG801
Min  Max

120 200
70 200

YG3030
Min
130
130
70

Max
350
280
110

YG10
Min

YG100

Min  Max Max

250 1200 250

800

Max

90
80
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Technical Information
Recommended cutting conditions

Nanocut
=
2
Vc (m/min.) Fn (mm/rev.) E
Min Max Min Max
Non-Alloyed Steel 170 200 0.015 0.025
Low-Alloyed Steel 95 160 0.015 0.025 7
High-Alloyed Steel 85 9 0.015 0.025 =
1213 Feritic & Martensitic 105 140 0.015 0.025 =
14 Austenitic Stainless Steel 9% 130 0.015 0.025 %
15~16  Grey Castlron 140 190 0.015 0.025 %
17-18  Nodular Castlron 140 190 0015 0.025 =
N 21~30  Non-Ferrous Metals (Al) - - - -
S  31~37 Superalloys&Titanium 10 75 0.015 0.025 I
H 38~41 Hard Materials - - - -
=
=
Milling
o
ISO VDI Sub Group YG012 YG712 YG7T13 YG622  YG612 YG602 YGG13 Y9501(G) Y.G5020 YG904 YG50
Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
1~5  Non-Alloyed Steel 180 280 170 300 200 300 140 400 180 280 180 270 100 210 - - - - - - - - =
6~9  Low-Alloyed Steel 150 250 180 250 170 270 120 320 150 250 150 240 70 180 - - - - - - - - E
10~11  High-Alloyed Steel 80 150 100 140 85 145 70 170 70 140 70 130 40 90 - - - - - - - - -
12~13  Ferritic & Martensitic - - - - - - - - 120 20 120 180 70 180 - - - - - - - -
14 Austenitic Stainless Steel - - - - - - - - 130250 3 230 70 20 - - - - - - - -
15~16 | GreyCastlron - - - - - - 12020 - - 12020 - - 160 300 200 350 - - - - =
17~18  Nodular CastIron - - - - - - 130240 - - 120220 - - 130 210 150 300 - - - - %
N 20 nonferousiies) (R Y . =
S 31~37 Superalloys &Titanium - - - - - - - - 2% 4 5 4 - - - - - - 20 60 - - §
H 38~41  Hard Materials 70 120 - 40 100 - - - - - - - ... e e e %
S
—

Drilling
Cutting Speed Vc (m/min.)
YG713 YG613
50 Vol Sub Group Max Min Max Min Max
Non-Alloyed Steel 380 200 300 100 210
Low-Alloyed Steel 300 170 270 70 180
10~11 High-Alloyed Steel 150 85 145 40 90
12~13 Ferritic & Martensitic 120 200 130 230 70 180
14 Austenitic Stainless Steel 130 250 130 230 70 200

15~16 Grey CastIron 120 250 - - -
17~18 Nodular Cast Iron 130 220 - - =
38~41 Hard Materials - o - - -

G YG-1CO,LTD. phone:+82-32-526-0909, www.yg1.solutions, E-mail: yg1@yg1.solutions 259
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'I/G CUTTINGTOOLS

Technical Information

1ISO 13399 Terms

AN Clearance angle major INSD Insert diameter
APMX Maximum depth of cut KAPR Tool cutting edge angle
AS Clearance angle wiper edge KRINS Cutting edge angle major
B Shank width KWW Keyway width
BS Wiper edge length L Cutting edge length
CBDP Connection bore depth LE Cutting edge effective length
CDX Cutting depth maximum LF Functional length
CICT Number of Inserts LH Head length
cw Cutting width LS Shank length
czC Connection size code LU Usable length
DC Cutting diameter LUX Usable length maximum
DCON Connection diameter M Nose (or Wiper) Height
=
2 DCSFMS Contact surface diameter machine side OAL Overall length
5
5 DCX Cutting diameter maximum RE Corner radius
= DMIN Minimum bore diameter RMPX Maximum ramping angle
DMM Shank diameter RPMX Rotational speed maximum
EPSR Insert included angle S Insert thickness
H Shank height TDZ Thread diameter size
HAND Hand WF Functional width
IC Inscribed circle diameter

260
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Technical Information
Hardness Conversion Table

HB HRc HRB HV N/mm?

199 15 93 199 667

203 16 94 201 680

208 17 95 210 696

212 18 95 218 706

216 19 9% 222 716

223 20 97 227 755

229 21 98 235 775

233 2 99 241 794

240 23 100 247 824

245 24 100 252 838

250 25 101 255 853

255 26 102 258 870

262 27 103 262 880

264 28 103 271 892

271 29 104 277 941

277 30 105 285 971

290 31 106 292 990

300 32 107 303 1020

308 33 107 311 1035

314 34 108 320 1049

322 35 108 332 1089

331 36 109 342 1118

341 37 109 351 1157

348 38 110 361 1187

360 39 11 376 1236

373 40 11 388 1265

375 41 112 393 1314

388 42 113 406 1363

402 43 114 424 1390 .
415 44 114 438 1422 2
419 45 114 448 1447 g
430 46 115 458 1471 =
445 47 115 474 1520 ‘§
456 48 116 490 1569 =
468 49 17 497 =
469 50 117 505

486 51 18 531

504 52 18 549

513 53 119 567

534 54 120 589

552 55 649

572 56 694

592 57 727

601 58 746

613 59

627 60

642 61

658 62

681 63

695 64

HB HRc HRB HV N/mm?
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Application Guide
Steel Guide

Grade Recommendation based on Workpiece Material Condition
HARD
—
(=
2
= Pre Machined Condition
No Outer Skin
Uniform hardness on material
Has stable machining condition
= Welded Condition
= Soft / No Outer Skin
@ Weld Bead Could be of Different Hardness than Actual Part
S Stock on Part could even except weld Seam during Machining causing shock loads
g
=
() oge
Cast Condition
— ) Hard Outer Skin
Could have Sand Inclusion,- if Green Sand Cast
Component could have uneven Stock during machining
=
= Hot Rolled Condition
Soft / No Outer Skin
Usually heat treated before machine to reduce Hardness
Component could have uneven Stock During Machining
Forged Condition
o Soft Outer Skin
= Usually heat treated before machine to reduce Hardness
= Component could have uneven Stock during machining
()
TOUGH

Chipbreaker, Feed Rate and Depth of Cut

Sharp Edge eneral Strong Edge

D L

'Jr

—
m
(o)
==
=
s
-
=
=
[=}
=
g
(=]}
=

wv
5
o
5
£
=)
c
o
|V

General

Heavy Interrupt
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Steel Guide
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P Non Alloy Steel, About 0.15% C (Low Carbon Steel)

VDI JIS DIN Mat'l No. AISI/ASTM SS AFNOR UNI UNE BS GOST
1 S15C CK15 1.0401 1015 1350 XC18 C15 F1110 080M15 15
Cutting Speed (Vc) Feed Rate (Fn) Depth of Cut (Ap)
m/min Finishing mmirev. Finishing mm Finishing
480 0.02 02
410 0.10 1.0
o
340 w 0.20 20
4 B
270 WA 0.30 30
] B
200 S = 040 40
()
130 0.50 50
60 0.60 6.0
Roughing Roughing Roughing

First Choice Grade and Value
YG3030 - Vc 280m/min

P Non Alloy Steel, About 0.45% C (Medium Carbon Steel)

-—
VDI JIS DIN Mat'l No. AISI/ASTM SS AFNOR UNI UNE BS GOST 2
2~3 S45C C45 1.0503 1045 1672 XC42H1TS C45 F.1140 060A47 45 g
=
=]
Cutting Speed (Vc) Feed Rate (Fn) Depth of Cut (Ap) g
=
=)
m/min Finishing mm/rev. Finishing mm Finishing =
480 0.02 02
410 0.10 1.0
8
340 w 0.20 20
o R
270 =4 0.30 30
el B
200 s = 040 40
)
130 0.50 50
60 0.60 6.0
Roughing Roughing Roughing

First Choice Grade and Value
YG3125 -Vc 270m/min

%G YG-1CO, LTD.
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Application Guide
Steel Guide

P Low-alloyed Steel

VDI JIS DIN Mat'l No. AISI/ASTM SS AFNOR UNI UNE BS GOST
6~9 SCM440 42CrMo4 1.7225 4140 2244 42CD4 42CMo4 F.1252 708M40 38HM
Cutting Speed (Vc) Feed Rate (Fn) Depth of Cut (Ap)
m/min Finishing mmirev. Finishing mm Finishing
480 0.02 02
410 0.10 1.0
340 | 020 20
g
20 B B 030 30
-3
200 d E 040 40
(=)
130 050 50
60 0.60 6.0
Roughing Roughing Roughing

First Choice Grade and Value
YG3125 - Vc 240m/min

P High Alloyed Steel, and Tool Steel

VDI JIS DIN Mat'l No. AISI/ASTM SS AFNOR UNI UNE BS GOST
10~11 SKD11 X155CrVMo121 1.2379 D2 2310 Z160CDV12 X165CiVoW12KU F5318 BD2 KH12MF
Cutting Speed (Vc) Feed Rate (Fn) Depth of Cut (Ap)
m/min Finishing mmirev. Finishing mm Finishing
480 0.02 02
410 0.10 1.0
340 0.20 20
270 0.30 30
200 040 40
130 & 050 50
60 = 060 60
Roughing Roughing Roughing

First Choice Grade and Value
YG3115-Vc 150m/min
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Application Guide
Stainless steel Guide
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M
VDI Js DIN

12~13 SUS430 X6Cr17 1.4016

Cutting Speed (Vc)

Roughing

First Choice Grade and Value

Ferritic Stainless steel
YG213 -Vc 160m/min
YG2025 - Vc 190m/min

VDI JIS DIN

14 SUS304 X5CrNi18 9 1.4350

Cutting Speed (Vc)

m/min

250
210

170 —

LLZOA

Roughing

First Choice Grade and Value
YG2025 - Vc 190m/min

Mat' No.

Mat'l No.

Ferritic / Martensitic Stainless

AISI/ASTM SS AFNOR UNI
430 2320 Z8C17 Z8C17
Feed Rate (Fn)
mmrev.
0.02
010 =
020
=

030 =
040
0.50
0.60
Roughing
Martensitic

YG213 -Vc 130m/min
YG2025 -Vc 160m/min

Austenitic Stainless steel

AISI/ASTM SS AFNOR UNI
304 2332 Z6CN1809  X5CrNi18 10
Feed Rate (Fn)
mmlrev.
0.02
010{=
020
£
030
040
0.50
0.60

Roughing

UNE BS GOST
F.3113 430815 12C17
Depth of Cut (Ap)

mm
02
Roughing

UNE BS GOST
F.3551 304815 03KH18N11
Depth of Cut (Ap)

mm
02

Roughing

%G YG-1CO, LTD.
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Application Guide
Cast iron Guide

K Grey cast iron

VDI JIS DIN Mat' No. AISI/ASTM SS AFNOR UNI UNE BS GOST
15~16 FC250 GG25 0.6025 A4840B 0125 Ft25D G25 FG25 Grade 260 Sc 25
Cutting Speed (Vc) Feed Rate (Fn) Depth of Cut (Ap)
m/min Finishing mmrev. Finishing mm Finishing
470 0.02 02
420 0.10
370 < 020 : 1
20 K S =
= 030 5 z
270 S = o
220 g 040 g s
(=]
170 S 050
120 060 6.0
Roughing Roughing Roughing

First Choice Grade and Value
YG1010 - Vc 320m/min

K Nodular cast iron

—
% VDI JIS DIN Mat'l No. AISI/ASTM SS AFNOR UNI UNE BS GOST
E 17~18 FCD500 GGG50 0.7050 80-55-06 0.7050 FGS 500-7 GS 500-7 FGE50-7 SNG 500-7 Ve 50-2
—
=]
g Cutting Speed (Vc) Feed Rate (Fn) Depth of Cut (Ap)
3
= m/min Finishing mmrev. Finishing mm Finishing
470 0.02 02
420 0.10
370 020 . L
320 £ =
030 = &
270 ) 2
220 3 040 g S
(=]
170 8 0.50
120 060 6.0
Roughing Roughing Roughing

First Choice Grade and Value
YG1020 - Vc 230m/min
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“ Superalloys & Titanium Alloys =
VDI DIN Mat'l No. AISI/ASTM AFNOR BS UNS Brands UNE BS GOST 2
31~37 NiCr19Fe19NbMo  2.4668 5383 NC19eNB HR8 N07718 Inconel 718 F3113 430815 12C17 &
Cutting Speed (Vc) Feed Rate (Fn) Depth of Cut (Ap)

m/min Finishing mm/rev. Finishing mm Finishing -
=
0 0.02 =
a
0.10 2
70 = S
Q 0.20 =
8 2
- =
50 0.30 &

040

30

0.50
10 060 60 =
Roughing Roughing Roughing =
a

First Choice Grade and Value
YG401 - Vc 50m/min

o
=
=
()

—
m
()
=
=
=
=
b n}
§
=]
=)
=

%G YG-1CO, LTD.
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Application Guide

Surface Roughness Guide

Trouble Shooting

Vibration

- High radial or tangential force
- Unstable condition

- Lower depth of cut (ap)
- Use sharper chipbreaker

- Check stability, and position
of tool and workpiece
- Reduce the overhang

(bigger and shorter tool)

Bad Surface

- Work material is damaged by chips
- Feed is too high for corner radius

- Different chipbreaker
- Lower depth of cut (ap)

- Lower feed

- Larger corner radius

=
2
=
g o
= Theoretical Surface Roughness
S
S Insert Corner Radius Code ISO
=
= Ra/Rzum 08 12
Feed Rate mm/rev
04/16 0.05 0.07 0.1 0.12 0.14 0.18
16/63 0.1 0.14 02 0.25 028 035
32/125 0.14 02 028 035 0.4 0.49
6.3/25 - 0.28 0.4 0.49 0.57 0.69
8/32 - - 0.45 0.55 0.64 0.78
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Application Guide

Trouble Shooting
Trouble Shooting Guide map -
@ P Eb Rapld Flank Wear @ %
8
Cratering Vc | Vc |
g Fn T Fn l Plastic Deformation .
= =
« 5
%)
=
> L
q) """""""
x ) m\mmmm' -
2} Long Chip =
e 5
s
§ Vct Ideal Vct
) Fn { Predictable Fn|

Consistent
< <

—
m
()
=
=
=
=
b n}
§
=]
=)
=

Built up Edge Chipping

+
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Trouble Shooting

—
m
()
=
=
£
=
=]
g
S
=

General Flank Wear

Flank face near by corner is abrased

-The most ideal wear
- Consistent and predictable
- General wear behavior when machining

condition is normal

Rapid Flank Wear

Looks same as general flank wear,
but happens quickly

Grade
- Not enough wear resistance

- More wear resistant grade

- Too tough grade - Reduce the cutting speed
(Vc, SFM, RPM or SFPM)
Heat - Optimize coolant

- Cutting speed is too high
- Not enough coolant

- Increase Feed (Fn) if feed is low

Plastic Deformation

-

Deformed Edge

- Excess thermal load
- Excess mechanical load

- Reduce cutting temperature
- More wear resistant grade
- Reduce the cutting speed
(Vc, SFM, RPM or SFPM)
- Lower feed (Fn)
- Lower depth of cut (ap)
- Optimize coolant

Built up Edge

-

Workpiece material is welded
on the cutting edge

- Sticky materials
(low carbon steel,
Stainless steel,
non-ferrous metal,
heat resistant super alloys)
- Too low cutting speed

- Increase cutting speed

- Lower feed rate

- Sharper chipbreaker & geometry
- Use high pressure coolant

- Use PVD grade

- Use Positive Insert

Cratering

-

&

Heat
- Cutting speed is too high
- Too tough grade

- Reduce cutting temperature
- Lower cutting speed
(Vc, SFM, RPM or SFPM)
- Adjust Feed (Fn)
- Harder grade

270
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Chipping

©

- Unstable machining condition
(Vibration)

- Grade is too hard / brittle

- Cutting edge is too sharp

- Focus on stabilizing cutting condition
- Reduce overhang
(shorter and bigger tool)
- Tougher grade
- Tougher chipbreaker

Thermal Crack

©

- Thermal stress due to rapid change of
temperature

- Tougher grade
- Lower cutting speed
(Vc, SFM, RPM or SFPM)
- Lower feed (Fn)
- Sharper chipbreaker
- Change coolant / dry cut

Notching

-
«

- Improved edge strength work piece has
hardened skin

- More wear resistant grade

- Reduce the cutting speed
(Vc, SFM, RPM or SFPM)

- Adjust Feed (Fn)

- Lower depth of cut (ap)

- Optimize coolant

- Go for tougher chipbreaker

Breakage
(Mechanical Fracture)

- Mechanical load is too heavy
(feed or depth is too high)
- Heavy interrupted cut
- Grade is too hard for work material
- Unstable machining
(vibration)
- Cutting speed is too low
- Impurities in work material

- Lower feed (Fn)or depth of cut (ap)

- Tougher grade

- Reduce overhang and check stability of
tool and work material

- Higher cutting speed
(Vc, SFM, RPM or SFPM)

-—
m
()
=
=
£
=
=]
g
S
=

>Bbbbbbbbﬁ

- Feed is too low for chip breaking
- Depth of cut is too shallow for corner radius
- Chip area (Fn x Ap) too low

- Higher feed

- Sharper chipbreaker

- Higher depth of cut

- Select a smaller corner radius

%G YG-1CO, LTD.
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Technical Information
Comparison Chart - Turning Chipbreakers

TSF, PS, TS
Finish FG,FLRFCFX | PELC EALIINS LU, FE, SU VFVB F3PNF NF4,NF3
PSF
Ce M XF PQ.HQ, U |AM,NM,TQ 27 C - VQ(Cermet) TF - - MP3 - -
Semi Finish ( rmet)
UL MLP, FT - (Q,VC,VF M SA, SY SE v, CP LF.CT - NS6 PB3, BS -
UM MC - - - - X LP - - MFS MP3 €] -
Medium | GM PC, MGP PM PMG, PG PM,TM - GE,GU MP - - - - - -
UG MT XM, QM, PMC | HK, GS, HS, PS DM MP,MA,MH | UG, UX VM, HM MP,MN M3 NM&MPS, | phs pls PM, DM
,QM, , G5, HS, > MA, , , N3P GN 2 MUS, NN , !
e ) M6- - M6 M6- M6- - B25 M6- M6- s MG- P4 MG-
Roughing
Roughing| UR RGP, RT PR,XMR | PT,GT,HT,PH | 65,TH,TRS RPGH m mi HR,GRVR | R3PNR RPRN MRS, MR6, MR7 NR4,RPS,RP7 | PD5 DR
2 UH RX, RH PR, QR, MR PX TRS HLHKGHR, o e GH R3PNM | RM,RP MR R ps | NRG,HU3, PC8,PD8 R
2 Hea! HZHM HU5
ﬁ Rou ;"I}r" R6R7, RS,
&=p 9NNG | T T D, B HE HR - 10,708 HV  (HRHUHW,HF|  VH,VT | H3P H4P H5P RH PR6,PR9,R56,| NRR,HU7 | PC9,PD9 | DR, HOR,HPR
= RS7, R68
Wi
3 Fi""i’sel: PWF | WwswA | WEWL | WEWP | AFWFW sw LUW, SEW w WF AW WAME2 FWs - WeF
) =
Wiper W-M3, W-Ms,
o , W-M6, B
& Medium PWM Wr WM, WXM | WQ,WE ASW, SW MW GUW w WG MW, RW T MW5 WGM
Finish MF EA, SF MF,XF M, K SF M SU, EF VP2 SF, F3M, NF FF,FP FF1,MF2 | NF4,FM5 | SC1,MB2 £
) GM, | wkEm,
Medium W yp | MVLXM,MMCMS MU, (HU) | S5,SM | MM, GM,MA | EXEGGU | MM,HS | TEM3MVL | MPURMR | MF3,MF4,M3| MMS,MUS MG M
MM, MG b
Rough MR £T MR, XMR, MRR sa SH,S RM HM,EM,MU |  RM,GS | GN,R3M,NR RP MFS, M5 NRS Mc4 R
Medium Uc MT, MG- KM KG,MGC | (M,MG- | MK GKMG- |  GZUX MK,B25 | M3P.GN, MG- o M5 NMS, RKS PC4 MG-
UR R, KT KR KH, Z5,GC, PH H RK - RK, GR NR UN,RP MR7 MV7, RK7 K4 DR
Rough ARG
KR, MA- MA- MA-, KRR MA- MA- MA- MA- MA- MA- MA- MA- ! KD5 -
MA-RK7
Finish | GG-SF EA, SF SFGG-SGF | SQ,MQ SK HRF GG-F, LS EF VP1 SEF3M,F3S | FS,GG-FS M NF4 SC1,MB2 | GG-NF, GG-NCF
Medium SM | MK,MGS,MP | QM,SM,23 | MS,MU | HMM,HRM MS EG, EX VP3 TF, M3M, VL P MF4,MF5 | NMS, NMT 53 -
Rough SR 2] SR,SMR | SG, (R/L-SX) - RS, 6) MU VP4 MR RP MR4 NRS, NRT Mc4 -
GT-CF, GT-GF,
gT'.SF GT'ZLT'_E;SA' GT-UM GT-SKS G101 GT-SMG - GI-FS, GT-VP1 | GT-FM, GT-SM - FF1 FP4 GHFEGR-UF | GI-SF
WIsS 61-60,GT-5K
Finish PF FA, FX PF, UF AP (e PSF FRFV ) FP PF n FF1 FP4 LF -
DP FP FK
UF fG UM, XF XQ, GK TSF, PSS RSV SI,LB VEVL F3p UF Fl FP4,PS5 | UFPB1,BS HF
PM FM,GT-SH | PM,XM,PMC | HQ,GQ ™, PS MMV | SCSU,GU | HMPMP 14,5M LFFP MF2, M3 MP4 PC2, M2T HM
) Medium
g UG MT,PC PR, UR, XR MT- PM, TSF. TM MP MU s M3P,19 MF, MP F,M5 | FP6,PM5,E47  KQ HR
- X CEGT-
< GT-SF GT-SA rom | STERCFGE | oy GT-SMG - GT-FS, GT-MS | GT-FM, GT-SM |~ GT-LF GT-F1 - GILEGI-UF | GT-SF
o Finish Swiss GT-6GQ
3 MF FG MF.UM | MQSKS,SK | PSF.PSS,PS | FM,FV, LM, SV I.Flfsslll VEVL  |SM,TEF3M, 14 11,UFFP Fl FM4 PB1 EF
wn a
[}
- Medium | MM PC MM, MMC 6Q PM MM, MV MU HMPMP | M3M, SM MP, MF F,MF2 | MM4,RM4 PQ M
w0
(@ Medium | UG MT KM, KR MT- M, MT- MK, MT- MU @5 SM,14 | MTLGMPMF | M3,M5 MFif'éf('é KQ2 HR
Finish | GT-AL FL GX-AL AP AH AL AL AW, AG, AY AK, AR AR AS HP AL MN2 NQ L, LH
i:::;: GT-SF | GT-FGS,GT-SA|  GT-UM GT‘E?_EB‘GF' G101 | GI-FS,GT-LS - GT-FS, GT-MS | GT-FM, GT-SM |~ GT-LF GT-F1 GT-PR2 GI-UF | GT-NF, GT-NCF
Finish MF FG MEUM | MQ, SKS, SK PSF FS FC,SI VPT,VL  SM,PFF3M, 14 FP F1,R2 PF4, PS5 PB1 NF
Medium | MM PC MM 60 PSS, PM LS, Ms SU, GU MP M3M, SM LF MF2 PM5 PQ SNR
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Comparison Chart - Turning Grades

SANDVIK SECO KENNAMEI'AL TUNGALOY | MITSUBISHI | HITACHI | WALTER | TAEGUTEC m KORLOY | SUMITOMO | KYOCERA
KCPO5B

19205 UE6105 WPP10G | TT8105B (A510
[GED | CHE | 79310 [ 19105 UE6110 WPPOT | TT8115B AP g
YG3010 09150 G(4305 TP1500 TG KCPKOS TG . HG8010 s | T p7 - NG3215 AC810P TS
19015 | GC4315 | TP1501 KcP10B AC7006
iaan 9115 MC6015 WPP10S | TT8115 CAS515
MC9015 AC8015P
18150 | GC4315 | TP1501 KCP10 9115 WPP10 | TT8115 CA515
Y6315 19150 | GC4415 | TP1500 A KCP10B 9215 B WPP10S | TT8115B ) ) Wb | HEER | Gegs
UE6110 AC810P
63020 18250 | GC4425 | TP2500 B KCP25 19225 MC6025 f‘“é‘ggzzg mgg TTT%ZZSSB . JATV | NG120 | AC8025P c?:;;:
19250 | (4325 | TP2501 KCP25B 19125 UE6020 e | oo | ierm sy NG AP oo
CA125P
TP2501 MC6125 | GM8020
18250 | G(4325 19225 WPP20S | TT8125B NG120 | ACB025P | CAO25P
YG3125 (8350 | GC4425 Iz EHE L2 19125 MCG025 - HGBOS oo | Trazs @G AV \ans | acsaop A525
TP200 UE6020 GM25
CA5525
KCP30B
N 604235 MC6035 WPP30G
< YG3030 Ica3s0 | o | TP3S00 - KCP30 19235 s | e | s . i sy | NG00 ACBO3SP | CAS30
g 09350 | e | TP3SOT KKc(mB 19135 — T NG5330 | ACB30P | (ASS35
S 166015 KCM15B I AC6020M
- 16025 | GC2015 Km1s 16120 GM25 NCOT1S | AC6TOM
3 Y30 O oo Moo T e Tow | o a0 | NS | AGGO3OM | CAGs1S
Ics20M | Gaoss el s Kem2s 16130 - HG8025 e NC9135 | ACG3OM | CA6525
1C4050 60235 KCM35B | T6030 UHedgp | 68035 NC5330 | AC6040M
1C635 KCM35 AC830P
1C9025 M2501 6120 | MC7025 179225 AC6020M
V62025 gy | G0 ; KB o5 | usio - : 5100 - - T acmom | 6%
KCM35B GM25 NC9135
YG2035 = G605 | GQ025 | TM3501 17335 e - UST3S | eoas | WMP20S | TToR2 - JOS2K e | ACGO30M -
KCK05 15105 HG3305
— KCKosB 1515 M(5005, | HG3315 m;g: TR ':\(é:gflf A310
YG1010 | o0 | SO0 | peson T KCK15 15115 UGSTOs, KGOS |t e P Ja0sV | NEET0 | | TS
603210 KCK15B T1215 MC5015 | HG3515 P2 JAIV | NCe315 (A320
1C4028 TK1501 15315 WKP30S | TI7310 AC415K
YG001 s | 65 KCK20 TIN5 UGSTTS | GMBO2D | et o P5 Jsv NGB0 | CASOS
KCk208 15125 MYSOTS | Hegot0 | o acosp | TS
KCPKOS 15020 HG8025
5B WKK20S AC4015K
KCk208 15125 MC5125 | GM8020 JAIV | NCe31s (A320
YG1020 | (cs010 63225 TK1501 15315 R TG ol s WKP25S | TT7025 P1 G e AC4125K e
et WAK20 AC420K
Ku10T VP10RT
€y e | K0 2:22 NECIE E;;g PC5300 HEED
(830 TP1030 KT315 VPISTF 1P2000 WTA43 JC5003 PR1225
Y6801 g GO gy B0 g ABY o pe | wma | TR - Joors | TOM0 AU g
18345 SH725 179080 PG3035
1C908 KC5010 s VP20RT T PR1725 o
UP20M m
AH120 ™3 =
6C1105 1P50S WSM21 =
13028 152000 16310 K10 AH140 M3 105003 P8105 | SC520U =
Yan €907 65 12050 Tedls | KUsol0 | AWgso | VTTORT | IP100S ) WSMOT 1 TTS030 VM1 JCs5015 PC8110 | AC1030U ) .S
602015 e HG8025 | WSM10S o =
=
2 YG401 | 1cs07 - - - - - MP9005 - - TT5080 - - P15 | ACS005S - §
O VP1ISTF o0 =
0 VP2OMF PC5300 S
[} (P200 18330 Kcuas SH725 GM25 PR1225 =
9 YG213 | 10908 602025 TH e | kasoss | mwoss | VPRORT el WSM20S | TT9080 - - PC8120 | ACS30U e
S UP20M PC9030
PR1725
Q MP7025
SH730
1330 GH330 178080
YG214 o 602035 (P600 18430 - AT - - WSMBOS | e - - PC5400 - -
AH4035
MP9005 PRO0SS
o | s | o s s s
M6330 AH110 | MP9015 173020 S(50255 | PR1535
YG401 @ 1830 61105 | 152500 e K25 e e - wh2s | e - - B | e | s
1C807 GC1125 | TH1000 KC5010 ] wsh21 | P00 | ot | prises
1C908 (P200 KC5025 s WSM305 PC5400 T
2
o
S
o YGI0 10 - Kx - 313 - HTit0 - WK1 - - - o] H1 Kwio
3 Hos
-,
m
Q.
PV710
AP2SN
IC20N T1000A PV720
A YT100G T - - - K1315 NS520 NX1010 - - PV3010 - - (1500 T o
[} NX2525 -
P10
,3‘, gﬁg?: TP1030 - KT5020 gzzg 115 (N1500 | T1500A TT,m
- YT100 1GoN s P e KT125 s UP3sN D610 - (13000 715 AT200 (N2500 | T1000A T
e ™M KT150 i a1 125 125002 T
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Comparison Chart - Milling Grades
o1 | SHom | SO JGUAIA) 50 | WU | UKAO! | WIS | TEGTEC | GRo | SMTOvo | o | e | waono | oo |z | s |

MP8010 P(3700
KC715M WKP255 177070 (Y9020
Y6712 G20 TSOM o i i 13130 P10 | o PG00 | ACP2000 | o o i Josons | vewasy | APROP
GCII30 | MP300D | o wawio | O30 | MPEI0 o | PGHMS: A0 T AP301U
MP9120 M24500
AH710
64230 | T350M 1950 WAM20 ACP200 PR830 P4120
Y6713 604330 F25M KOBM 0| wamzo ';;‘2122? : : PQIOF 7330 PR630 Y250 P3P e | VES | GRS
1€900 NC5330
13130 VP15TF PTH30E
601030 KC725M 1808 | WKP356, 19030 | PC5300 PR1025 105030
YG602 i F30M G e Wipyse | ABO3S | VPRORT o e ACP000 | e S060 | JPA00 Jsod | YBG202 | AP3SIU
AH110 | MP9130 P4160
1330 NC5350
KC522M
61030 | MP3000 | KC725M 1330 WKP25 ﬁmig ”3:16;;’ 19080 | PG3700 ﬁgggg mgz ;:':lg‘:l YBC251
YG612 61130 F40M KCPK30 10928 WKP35 TT8080 PC5300 - JP5003 YBC152 -
6C4340 F32M KCPM40 1C830 Wipas | A0S VPSORT g pesag | ACPUO0 | PRTBSS IEQE YBC202
AH3225 | UP20M ACU2500 | PR30 JP4120
KCsM30
AH725
| . KCPM20 (a0 | WKPASS, | AHT30 FH700 | TIB020 | NGS30 | PRISS S
YG613 ca - KC935M s WKP45X | GH330 VP30RT | TT8025 PGGH0 | PRIZO oo 2 2 - =
KCPM40 WSP455 | AH130 F7030 178080 | NCM335 PR660
AH140
AH725 PQIOF | XU2s00 | PRI | DNOBS
EE KC635M WAM30 0 VISTE | o0 | pessoo | Acwio | pizs | P60 J(5003 | YBG205
YG602 F25M KC522M 1330 WXM35, MP7130 (Y250 GX2160 1C5015 YBG202 | AP35IM
CoTE KC725M WSM35 GHIO | \pygzg | TIOUBD | NOM3ZS | AGPX0 | PRISS | o 5030 | YBG302
" AHT30 NC5350 | ACM300 | PR630
IX1045
6C1125 WSM35S | AH3135 | MP7140 | TT9030 | PC9030 YBM253
M YG612 o | MP20SO | KCPMAO 1328 s el e pisagp | M0 PRIZS 2 JX1060 J015 e =
KCsM30 1928 i
Kcsm4o
MP9030 PC9530 | ACP300 PR660 TB6045
YG613  GC2040 :gm K722 :gig WSP45 2:;:3 MP7140 Egggg NCM335 | ACZ350 PR1535 1X1060 - 1(5040 YB(302 | AP403M
VP30RT PC5400 | ACP400 PR660 TB6060
DT7150 176290
YG5020 CE220 1 MKISOO | gy | esgp WAK15 11015 wistt | msts MO0 oo | PRSI0 - - J(5003 | YBD152 | AP301K
61020 | MP1500 PC8110 PR510
1418 TT6800
—
m
& MK2050 KCK15 wikss | 1T MP8010 | TT6080 | PC6510 PR1210 YBG102
— - - -
g Y6501 G0 oy | kesaom OB s ;:‘2112; MCS020 | TG00 | NCS340 PRO0S G015 ypggp | ARSI
=
=
=]
NC5350
YG622 - MK3000 - - WKP35 GH110 VP20RT ACK300 | CA420M - - - - -
= PC5300
S
—
H10 K115M
1C20 HTi0 K10 Ho1 Kw1o
YG50 | H13A H15 K110M o WK10 TH10 fstal s e H1 AT WH10 D101 AW100K
H10F K313
19030 | PC5300
601025 F40M KC510M 1328 VP15TF CA6535
YG602 WSM355 - 18020 | PC5400 | AC520U ACSOSE - - YBG102 -
G(1040 | MM4500 | KCU30M 1408 VPIORT | e | pcesao PR620
301 WSM455 178080 PR660
YG613 T MS2500 | KC725M 10903 e - MPO130 |, UPCRS - e - - - - -
WSP456G
73540 | UPC845
YG904 - - X700 - WMP456G - - - - - - - - -
TR 19540 | UNC840
61130 | MP1500
YG012 camn | rEEm 1C1008 VP15TF IP4120
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Formulas
Metric Vc=D xRPM x 0.0031 (m/min.) Inch Vc=D x RPM x .262 (ft/min.)
Cutting Speed (Vc) Metric Vcto Inch Ve Inch Ve =Metric Ve x 3.28 (ft/min.)
Inch Ve to Metric Ve Metric Ve = Inch Ve x .305 (m/min.)
Turning Formulas
. Metric Inch
Spindle Speed (RPM) RPM =Vc x 3183 = D (rev./min) RPM =Vic X 3.82 + D (rev/min)

Feed Rate (Vf =Table Feed )

Vf=FnxRPM (mm/min. orin/min.)

Feed per Revolution (Fn)

Fn =Vf+ RPM (mm/rev. or in/rev.)

Metric Inch
Metal Removal Rate (Q) Q=Vc x Fn x Ap (cm*/min.) Q=VcxFnxAp x 12 (in*/min)
Cutting Time )
T=L=+Vf (min)
Milling Formulas

Feed per Revolution (Fn)

Fn =Vf+RPM (mm/rev. or in/rev.)
=Fzx Number of tooth (mm/rev. or in/rev.)

Fz =Vf+ RPM + Number of tooth (mm/rev. or in/rev.)

fesbEieothiigg} =Fn + Number of tooth (mm/rev. or in/rev.)
Metric Inch
Metal Removal Rate (Q) Q=Ap x AexVf 1000 (cm¥/min) Q=Ap x Ae xVf (in¥/min)
Cutting Time T=L=+Vf(min.)
Power Consumption (Pc) Metric Inch E
P Pc=Ap x Ae x Vf x Kc x 0.000000017 (kW) Pc=Ap x Ae x Vf x Kc x 0.00000253 (Hp) E
=
Drilling Formulas §
Power Consumption (Pc) Metric Inch 2
P Pc=FnxVcx D x Kcx 0.0000042 (kW) Pc=Fn xVcx D x Kc x 0.0000076 (Hp) =
Torque (Mc) Metric Inch
q Mc =Pc x 9554.1 + RPM (Nm) Mc =Pc x 5255 =+ RPM (Ibf ft)
Thrust (T) T=0.5xKex DC/2 x Fn x sin KAPR (N)
Terms
RPM (n) Spindle Speed (Revolution per minute)
Vc Cutting Speed
D Work Diameter
Vf Feed Rate (Table Feed)
Fn Feed per Revolution
Ap Depth of Cut
Q Metal Removal Rate
L Length of cut
T Cutting Time (min.)
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ISO 3);?3 Material Description Compos / Structure / Heat Treatment HB HRc Examples
=
= About 0.15% C Annealed $15C, C15,1015
=
C About 0.45% C Annealed 190 13
545G, (45,1045
About 0.45% C Quenched & Tempered 250 25
] About 0.75% C Annealed 270 28
— SK5,Ck75,1080
- About 0.75% C Quenched & Tempered 300 32
=
= Annealed 180 10
%
0 Quenched & Tempered 275 29
S —————— SCM440,42CrMo4, 410
S Quenched & Tempered 300 32
= I —
& Quenched & Tempered 350 38
Annealed 200 15 SKD, D2
Quenched & Tempered 325 35 SKH, SUH, M42
Ferritic / Martensitic Annealed 200 15
= SUS 420, X40Cr13,420
= M Stainless Steel Martensitic Quenched & Tempered 240 23
& Austenitic 180 10 SUS 316,316, X5CrNiMo 17122
Pearlitic / Ferritic 180 10
FC, GG, EN-GJL-250
Pearlitic (Martensitic) 260 26
Ferritic 160 3
FCD, GGG, EN-GJS-500-7
Pearlitic 250 25
o
= Ferritic 130
= FCMW, FCMP, GTS, GJMB350-10
a Pearlitic 230 21
Not Curable 60 SAE 1000, AlMg 1,33315
Aluminum-wrought alloy
Curable Hardened 100 SAE 7050, AlCuMg 1,3.1325
—_ < 12% Si, Not Curable 75 ADC12, G-AlSi12,3.2581
m
0
E Aluminum-cast, alloyed < 12% Si, Curable Hardened 90 (C4BS, G-AISi10Mg, 3.2381
E > 12% Si, Not Curable 130
—
§ Cutting Alloys, PB>1% 110 CuZn36Pb 3,2.0375
g Coppesand coppenalloys CuZn, CuSnZn (Brass) 20 CuZn 15,2.0240
S (Bronze / Brass)
CuSn, lead-free copper and electrolytic copper 100 G-CuZn40Fe, 2.0590
Duroplastic, Fiber Reinforced Plastic CFRP
Non-metallic materials
Rubber, Wood, etc.
Annealed 200 15 X12 NiCrSi 36-16, 1.4864
Fe Based
Aged 280 30
Annealed 250 25 Inconel 718, NiCr20TiAl, 2.4631
Ni or Co Based Aged 350 38 NiCu30Al,2.4375
Cast 320 34 G-X120Mn12,1.3401
Pure Titanium 400 Rm
Alpha + Beta Alloys Hardened 1050Rm TiAlI6V4, 3.7165
Hardened 550 55  SK3
Hardened 630 60
Cast 400 42
Hardened 550 55
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
1 Non-alloyed steel About 0.15% C, Annealed 125
- | - - e e e o

10037 STKM12C St37-2 4360408 S235R 242 131 Fe360B 16D
10038 STKM12A St37-3 A57036 436040C S27512G3 £283 1312 Fe360DFF ST14KP
10045 SM490YA S355)R - $1207 E362 - Fe510BFN
10050 $550 5t502 AS70Gr.50 4360508 E295 A502 2172 Fe490 STSPS
1.0060 SM58 St60-2 A572Gr.65 436055 E - A60-2 1650 Fe 60-2 ST6PS
10114 S23500 En40C $23500 243 Fe360CFN
10143 $275J0 - $27510 £283 1414 Fe430C
10144 SM41C SM400 St443N AS73Gr.81 436043C $27512G3 E283 1412 Fe430DFF ST14KP
10149 RoSt44-2 43C S275J0H - 1412 Fe430C
10301 $10C 10 1010 045M10 10 34C10,XC10 10 F1511  G10100 10
10330 SPCC St12 - DCO1 FePO1 DCO1/FePO1 1142 FePO1 15KP
10335 SPHE DD13(5tW24) A622(1008) HS3 DD13 3C FeP13 08KP
10338 SPCE St4 A620(1008) 14491CR Fe P04 Fel4 1147 DC04/FeP04 08U
10345 SPV50 P235GH A516Gr.65 P235GH P235GH A37CP 1330 FeE235 K02503
10401 S15C as 1015 080M15 - C18RR, XC18 1350 15,16 F1110  G10170 15
1.0402 S20C (@] 1020 050A20 122 0 1450 c20 F1120  G10200 20
10425 SPV315 P265GH/HII Ad2CP 1430 Fed101KW K02801 16K
10443 SC450 G545 A2765-35 Al E23-45M 1305
10539 S355NH TSE355-4 2134 Fe5108
10545 355N 4360-50E E355R 2334 FeE355KG
10546 S355NL 4360-50EE E355FP 2135 FeE355KT
10547 S355J0H 4360-50C TSE3553 2172 Fe510C
10549 S355NLH 2135 Fe510D
10553 SM520M St52:3U A14880-40 4360-50C 320-560M 1606 Fe510C
10562 SM490A StE3S5 A633Gr.C P355N FeE355KGN 2132 FeE355KG K12000 15GF
10565 WSEE355 P355NH P355NH 2106 FeE355KW K01600
10566 SLA37 TStE355 P355NL1 P355NL1 2107 FeE355KT E
10570 SM50YA St52:3 1 4360-50C S3550R £363 2172 Fe5108 17G1S =
10715 SUM22 95Mn28 1213 230M07 250 1912 CFSMn28 F2111  G12130 E
10718 Sum22L 95MnPb28 12113 S250Pb 1914 CF9SMnPb28 F2112 G12134 %
10721 10520 1108 10520 10520 CF10520 F2121  G11080 %
10722 105Pb20 11L08 10PbF2 CF105Pb20 G11084 §
10736 SUM25 95Mn36 1215 $300 CF9Mn36 F2113  G12150
10737 95MnPb36 12114 S300Pb 1926 CF9SMnPb36 F2114  G12144
10972 S315MC 1501-40F30 E315D
10976 S355MC 15014335 E355D 2642 FeE355TM
1.0982 S460MC 1501-50F45
10984 S500MC E490D 2662 FeE490TM
1.0986 S500MC 1501-60F55 ES60D FeES60TM
11121 $10C K10 1010 040A10 XC10 1265 10 F1510  G10100 10
11141 S15 k15 1015 040A15 32C XC15 1370 s F1110  G10150 15
11151 $20C (@)]3 1020 055M15 2022 1450 Q0 F1120  G10230 20
1.8900 S25C StE380 A572:60 436055E 2145 FeE390KG

Sta4-2 A36 436043A NFA35-501E28 141

StE320-3Z 1501160 1421

%G YG-1CO, LTD.
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
2 Non-alloyed steel About 0.45% C, Annealed 190 13
e e | e~ el o
10501 $35C (€5 1035 080A32 1035 1572 a5 F113 G10350 35
10503 S45C s 1045 060A47 XC42H1TS 1672 5 F114  G10450 45
10511 S40C 40 1040 080M40 1C40 40 F114A  G10400 40
10540 $50C 50 1674 50 G10500
10551 G552 A2770-36 A2 280-480M 1505
10553 SM520M St52-3U A14880-40 4360-50C 320-560M 1606 Fe510C
10577 $355)2G4 A738 Fe510D2FF AS2FP 2107
10726 35520 1140 212M36 M 35MF6 1957 G11400 40
10727 45520 1146 45MF4 1973 G11460
11157 40Mn4 1039 150M36 15 40M5 G10390 40G
11158 S25C C25E 1025 070M25 XC25 s F1120  G10250 25
11166 SMn433H 34Mn5 1536 TOB G15360
11167 SMn438(H) 36Mn5 1335 150M36 40M5 2120 36Mn6 F1203  GI3350 35G2
11170 SCMn1 28Mn6 1330 150M28 14A 20M5 C28Mn 28Mn6  G13300 30G
1178 $30C C30E 080M30 XC32 Q30 2030 G10300
1.1180 (35R 1035 080A35 3a35 1572 1135 G10350
11181 $35C (35E 1035 080A35 XC38 1572 (36 F1130  G10340 35
11191 S45C ka5 1045 080A46 XC45 1672 5 F1140 45
11206 $50C C50E 1050 080M50 2050 1674 [« G10500 50
11213 S50C fs3 1050 070M55 XCA8HTS 1674 3 610500 50
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
3 Non-alloyed steel About 0.45% C, Annealed 250 25
= AISI/ASTM/ UNE/IHA
. HEESAREERRERNT
E 1.0481 SG365 17Mn4/P 295 GH A516Gr.70 224-4608 P295GH A48CP 2102 FeE295 ATRCI K03501 1462
% 10501 $35C (€5 1035 080A32 1035 1572 a5 F1130  G10350 35
g 10503 $45C s 1045 060A47 XC42H1TS 1672 5 F1140  G10450 45
§ 10614 76D 1074 XC75 G10750
10616 86D 1086 XC80 85 610860
10618 920 1095 XC90 610950
10726 35520 1140 212M36 M 35MF6 1957 G11400 40
11157 40Mn4 1039 150M36 15 40M5 610390 40G
11165 SMn433H 30Mn5 1036 120M36 35M5 30Mn5 F8211  K13300 30G2
11167 SMn438(H) 36Mn5 1335 150M36 40M5 2120 36Mn6 F1203  GI3350 35G2
1.1186 S40C C40E 1040 060A40 2040 40 G10400
11191 $45C ka5 1045 080M46 2045 1672 5 F1140 45
11201 $50C C45R 1049 080M46 3C45 1660 5 F1145 38HM
11213 S50C fs3 1050 070M55 XCA48HTS 1674 3 610500 50
17242 SCM418H 18CrMo4
17337 16CrMod-4 A387Gr12 AT8CMo45KW K11564 15CM
17362 SCMV6 12CrMo195 3606-625 Z10CD5-05 16CrMo205 k41545
17MnV6 A572:60 436055€ NFA35-501E36 2142
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Non-alloyed steel About 0.75% C, Annealed 270 28
| s T e e e e n e o
10603 S70C-CSP 67 107 080A67 XC65 67 G10700
10605 s 1075 144980HS s G10740 75
11203 $55C k5 1055 060A57 2055 1655 ss F1150  G10550 55
11209 C55R 1055 070M55 3Cs5 5 F1155  G10550
11221 $58C k60 1060 060A62 43D 2060 1678 60 F1150  G10640 60
11231 S70C-CSP C67E 1070 060A67 XCé8 1770 70 F5103  G10700 65GA
11248 c75 C75E 1074 060A78 XC75 1774 s F5107  G10800 75(A)
11269 SK5-CSP C85E 1086 XC90 90 G10900 85(A)
11274 SUP4 k101 1095 060A% €1005 XC100 1870 100 F5117  G10950
11545 K3 C105W1 w1 BW2 C105U Y1105 1880 C100KU F5118 U10A
11663 SK2 125w w112 Y2120 u13
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
5 Non-alloyed steel About 0.75% C, Quenched & Tempered 300 32
AISI/ASTM/ =
DERGEDERDETEEE |
=
10070 St70-2 1055 Fe690-2FN - A702 1655 Fe 690 F1150 55 =
10535 $55C 5 1055 070M55 1655 1655 5 105000 55 §
10601 S58C 60 1060 060A62 43D 1C60 60 G10600 60(G) =
11203 $55C k55 1055 060A57 2055 1655 5 F1150  G10550 55 2
11221 S58C k60 1060 060A62 43D 2060 1678 60 F1150  G10640 60
11274 SUP4 k101 1095 060A% €1005 XC100 1870 100 F5117  G10950
11545 K3 C105W1 w1 BW2 C105U Y1105 1880 C100KU F5118 U10A
11663 SK2 125w w112 Y2120 u13
15120 38MnSi4
15710 SNC236 36NiCr6 3135 640A35 1M1A 35NC6
17701 51CMov4 51CrMov4
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
6 Low-alloyed Steel Annealed 180 10
e e e | [ n el e
10116 St37-3 AS70Gr.36 4360-40C $2352G3 243 1312 Fe360D1(2) AE235D ST3KP
1.0904 SKH1,5KT4 555i7 9255 250A53 45 5557 2085 555i8 565i7 (92550 5552
1.0961 SUP7 60SiCr7 9262 60C6 60SiCr8 60SICr8 692620
12067 100Cr6 L3 BL3 Y100C6 100Cr6
12108 90CrSi5 L1 2092 105WCR5
12210 115C1V3 L2 100C3 107CrV3KU F520L 11KHF
12241 51CIV4
12330 SCM435TK 35CtMo4 4135 708A37 34CD4 2234 35CrMod 35KHM
12419 SKS31 105WCr6 105WC13 105WC13 2140 10WCr6 WG
12510 SKS3 100MnCrW4 01 BO1 0MWCV'5 2140 95 MnWCr5KU F5220 9KHVG
12542 45WCHV7 St BS1 2710 45WCrVeKU 5CW25F
1.2550 60WCrV7 St 55WC20 2710 58WCroKU 5KHV2SF
12713 SKT4 55NiCrMoV6 L6 55NCDV7 F5205 5CNM
12721 50NiCr13 L6 55NCV6 2550 F528
12842 90MnCrV8 02 BO2 90MV8 131502 9G2F
13501 100Cr2 E50100
13505 Su2 100Cr6 52100 25135 31 100C6 2258 100Cr6 F1310 SCci5
15024 4657 4557 46517 F1451
15025 51Si7 9259H 50Si7 5157 2090 50Si7 F.1450
15026 555i7 565i7 5557 2085 555i7 F1440  G92550 5552
15027 60Si7 9260 251A60 605i7 6057 60Si7 1441 G92600 6052
15028 SUP7 655i7 9260H
15415 STFA12 15Mo3 A204GrA 1503-2438 15D3 2912 16Mo3(KG) F2601 K11820
15419 SCPH11 20Mo4 4419 1503-243-430 2512 G20Mo5 G44190
15423 SB450M 16Mo5 4520 1503-245-420 16Mo5(KG) F2602 K152
15622 14Ni6 A350-LF5 16N6 14Ni6(KG) F2641
E 15732 SNC415(H) 14NilCr10 3415 14NC11 16NiCr11
= 15752 SNC815(H) 14NiCr14 3310 655M13 36A 12NC15 20X2H4A
E 16511 SUP10 36CrNiMo4 9840 816M40 10 40NCD3 36NiCrMo4(KB) 40CN2MA
§ 16523 SNCM220(H) 21NiCrMo2 8620 805M20 362 20NCD2 2506 20NiCrMo2 20CGNM
g 1.6546 SNCM240 40NiCrMo2-2 8740 311-Tyre7 40NiCrMo2(KB) 38CGNM
¢=,' 16566 17NiCrMo6-4
= 16587 17CrNiMo6 820A16 18NCD6 14NiCrMo13
16657 10NICrMo13-4 14NiCrMo131
17015 SCr415(H) 10013 5015 523M15 1233 G50150 15C
17033 SCr430(H) 34Cr4 5132 530A32 188 32C4 34Cr4(KB) G51300 35C
17035 SCr440(H) HCra 5140 530M40 18 424 245 4104 G51400 40H
17131 SCR415 16MnCr5 5115 527M17 16MC5 2511 16MnCr5 G51150 12KHN2
17139 16MnCrS5 2127 18HG
17176 SUP9(A) 5513 5155 527A60 48 55C3 253 55Cr3 50CGA
17218 SCM420 25CrMo4 4130 CDS110 25(D4 2225 25CrMo4(KB) 20CM
17220 SCM432 34CrMo4 4135 708A37 35CD4 234 34CrMod 35CM
17223 SNB22-1 41CrMo4 4142 41CrMo4 40CFA
17225 SCM440(H) 42CrMo4 4140 708 M40 4CMo4 24 244 4£CMo4 F1252 38HM
17228 55NiCrMoV6G 823M30 33 2512 653M31
17262 SCM415(H) 15CrMo5 12004 216 12CrMo4
17321 20mOcR4 2625
17335 SCM415(H) 13CrMo4-4 A182-F11 1501-620 15CD4-5 216 14CrMo45 12Cm
17361 32CrMo12 722M24 408 300D12 240 30CrMo12 F124A
17380 10CrMog-10 A182F22 1501-622 12CD9-10 218 12CrMo9 12KH8
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
6 Low-alloyed Steel Annealed 180 10
AISI/ASTM/
UNE/IHA GOST Brands
SAE
17715 14MoV6-3 1503-660-440 13MoCV6
1.8159 SUP10 50Crv4 6150 735A50 47 50Crv4 2230 50Crv4 G61500 50CGFA
18161 58CHV4
1.8509 SACM 645 41CrAIMo7 A355A 905M39 418 40CAD6-12 2940 41CrAIMo7
18523 39CrMoV13-9 897M39 40C 36CrMoV/12
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
7 Low-alloyed Steel Quenched & Tempered 275 29
AISI/ASTM/
UNE/IHA GOST Brands
SAE
15415 STFA12 15Mo3 A204GrA 1503-2438 15D3 2912 16Mo3(KG) F2601 K11820
15423 SB450M 16Mo5 4520 1503-245-420 16Mo5(KG) F.2602 K11522
15622 14Ni6 A350-LF5 16N6 14Ni6(KG) F2641
15732 SNC415(H) 14NilCr10 3415 14NCT1 16NiCr11
15752 SNC815(H) 14NiCr14 3310 655M13 36A 12NC15 20X2H4A
15755 SNC236 3INICr4 653M31 18NC13 2534 F1270
16565 SNCM447 40NiCMo6 4340 817M40 24 35NCD6 2541 35NiCrMo6(KB) 38C2N2MA
16587 17CrNiMo6 820A16 18NCD6 14NiCrMo13
16657 10NiCMo13-4 14NiCMo131
1.6957 26NiCrMoV14-5
17015 SCr415(H) 10Cr3 5015 523M15 12C3 G50150 15C
17262 SCM415(H) 15CMo5 12CD4 216 12CMo4 —_
m
17335 SCM415(H) 13CrMod-4 A182-F11 1501620 15CD45 216 14CrMo45 12CM %
1.7380 10CrM09-10 A182F22 1501622 12CD9-10 218 12CMo9 12KH8 5_;
=
17715 14MoV6-3 1503-660-440 13MoCV6 _'21
(=)
17733 24CrMoV55 20CDV6 21CrMoV511 %
17755 GS-45CrMoV10-4 %'
1.8070 21CMoV511 35NiCr9 =
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
8 Low-alloyed Steel Quenched & tempered 300 32
AISI/ASTM/
UNE/IHA GOST Brands
SAE
11730 C45W3 (] XC48
12332 SCM(440) 47CMo4 4142 708M40 19A 4CD4 2044 42CrMo4
15736 SNC631(H) 36NiCr10 3435 30NC11
16523 SNCM220(H) 21NiCrMo2 8620 805M20 362 20NCD2 2506 20NiCrMo2 20CGNM
1.7033 SCr430(H) 34Cr4 5132 530A32 188 32¢4 34Cr4(KB) G51300 35C
17218 SCM420 25CrMod 4130 CDS110 25CD4 2225 25CrMoA(KB) 20CM
18515 32CrMo12 722M24 40B 30CD12 2240 32CrMo12 F124A
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
9 Low-alloyed Steel Quenched & Tempered 350 38
EERENE e
10904  SKH1,SKT4 555i7 9255 250A53 45 5557 2085 555i8 692550 5552
1.0961 SUP7 60SiCr7 9262 605C6 60SiCr8 692620
12067 100Cr6 13 BL3 Y100C6 100Cr6
12419 SKS31 105WCr6 105WC13 105WC13 2140 10WCr6 WG
12542 45WCHV7 S1 BS1 2710 45WCrVEKU 5CW25F
12713 SKT4 55NiCrMoV6 L6 5S5NCDV7 F5205 5CNM
14882 X50CrMnNiNbN219 Z50CMNNb21-09
15120 38MnSid
15710 SNC236 36NiCr6 3135 640A35 111A 35NC6
15755 SNC236 3INICr14 830m31 18NC13 2534 F1270
16511 SuP10 36CrNiMo4 9840 816M40 110 40NCD3 36NiCrMo4(KB) 40CN2MA
16546 SNCM240 40NiCrMo2-2 8740 311-Tyre7 4ONICrMo2(KB) 38CGNM
17035 SCr440(H) 4Cra 5140 530M40 18 424 245 414 G51400 40H
17176 SUP9(A) 5513 5155 52760 48 55C3 253 55Cr3 50CGA
17220 SCM432 34CrMo4 4135 708Aa37 35(D4 234 34CrMod 35CM
17223 SNB22-1 41CrMo4 4142 41CMo4 40CFA
17225 SCM440(H) 42CMo4 4140 708 M40 42CrMo4 20D4 2244 42CMo4 F1252 38HM
17361 32CrMo12 722M24 408 300D12 2240 30CrMo12 F124A
18159 SUP10 50CrV4 6150 735A50 47 50Cv4 2230 50CHV4 51Cv4 G61500 50C GFA
18161 58CIV4
18509 SACM 645 41CrAIMo7 A355A 905M39 418 40CAD6-12 2940 41CrAIMo7
18523 39CrMoV13-9 897M39 40C 36CrMoV12
=
=
S
=
=
=
g VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
=

High-alloyed steel,
and tool steel Annealed 200 15

AISI/ASTM/

1.0347 SPCD RRSt3 A619 R3 FeP03 F13 DC03/FeP03 08U
10723 SUM32 15522 210A15 1922 F210F

12080 SKD1 X210Cr12 D3 BD3 X210Cr12 720012 X205Cr12KU T30403 KH12
12162 SCR420H 21MnCr5 20MC5

12311 40CrMnMo7 40CMD8 35cRmO8KU

12312 40CrMnMoS8.6 P20+S 40CMD8S

12316 X36CrMo17 X38CrMo16

12343 SKD6 X38CrMoV/5-1 HI1 BH11 738CDV5 X37CrMoV51KU T20811 4C5MFS
12344 SKD61 X40CrMoV5-1 H13 BH13 Z40CDV5 2042 X40CrMoV511KU F5318 T20813 4C5MF1S
12363 SKD12 X100CrMoV5-1 A2 BA2 Z100CDV5 2260 X100CrMoV51KU F5227 9KH5VF
12379 SKD11 X155CtVMo121 D2 BD2 Z160CDV12 2310 X165CrMoW12KU T30402 KH12MF KRUPP2379
12436 SKD2 X210CrW12 D4(D6) BD6 7200CD12 2312 X215CrW121KU F5213 KH12
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High-alloyed steel,
and tool steel Annealed 200 15

AISI/ASTM/

12510 SKS3 100MnCrW4 01 90MWCV5 2140 95 MnWCr5KU F5220 9KHVG

12581 SKD5 X30WCrv9-3 H21 BH21 Z30WCV9 X30WCrV93KU F526 20821 3C2WeF

12601 X165CrMoV12 2310 X160CrMoV12 KH12MF

12606 SKD62 X37CrMoW51 H12 BH12 Z35CWDV5 X35CrMoW05KU F537 20812 5CNM

12764 X19NiCMo4

12767 X45NiCMo4 45NCD16 40NICrMoV8KU

1.2842 90MnCrv8 02 B02 90MV8 90MnVCr8KU 131502 9G2F

13243 SKH55 56-5-2-5 T15 KCV06-05-05-04-02 2723 HS6-5-2-5 R6M5KS

13249 SKH3 $18-1-2-5 T4 BT4 Z80WKCV18-05-04 R18K5F2

13343 SKH51,5KH9 S6-5-2 M2 BM2 Z85WDCV 2722 HS652 F5604 R6M5

13348 SKH 58 $2:92 M7 Z100DCWV09-04-02 2782 HS292 F5607

13355 SKH2 $18-0-1 T BT1 Z80WCV18-4-01 R18

14718 SUH1 X45Cr5i9-3 HNV3 401545 52 745059 X45CrSig F322 40C952

15662 SLINGO(53) X8Ni9 ASMA353 502-650 INi X10Ni9 F2645

15680 12Ni19 2515 12Ni19 Z18N5

VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
1 1 H'gﬂﬂggfﬂéﬁe" Quenched & Tempered 325 35
—
DENEDICEOCNT O |

S

12080 X210Cr12 D3 X210Cr12 7200C12 X205Cr12KU T30403 KH12 =

12344 SKD61 X40CrMoV/5-1 H13 BH13 Z40CDV5 242 X40CrMoV511KU  F5318  T20813 4C5MF1S S

12363 SKD12 X100CrMoV5-1 A2 BA2 2100CDV5 260 X100CrMoVS1KU — F5227 9KHSVF g

12436 SKD2 X210CPW12 D4(D6) 8D6 7200CD12 2312 X215CW121KU F5213 KH12 2

12581 SKD5 X30WCrv9-3 H21 BH21 Z30WCV9 X30WCrV93KU F526 20821 3C2WeF

12601 X165CMoV12 2310 X160CrMoV12 KH12MF

12714 SKT4 55NiCrMoV7 6F3/L6 55NiCrMoV7 F5205 SKHNV

13202 S12-145 BT15 HS12-1-55

13207 $10-4-3-10 BT42 Z130WKCDV

13243 SKH55 56-5-2-5 T15 KCV06-05-05-04-02 2723 HS6-5-2-5 R6MS5KS

13246 S7-4-2-5 M35 Z110WKCDV07-05-04 HS7-4-2-5

13247 SKH 51 $2-10-1-8 M42 BM42 Z110DKCWV09-08-04 HS2-9-1-8 R2AMOKS

13255 SKH3 18125 T4 BT4 Z80WKCV18-05-04 R18K5F2

13343 SKH51,5KH9 $6-5-2 M2 BM2 Z85WDCV 2722 HS652 F5604 R6MS5

13348 SKH 58 $292 M7 Z100DCWV09-04-02 2782 HS292 F5607

13355 SKH2 $18-0-1 T BT Z80WCV18-4-01 R18

14718 SUH1 X45CrSio-3 HNV3 401545 52 Z45CS9 X45CrSi8 F322 40C952

14935 SUH616 X20CrMoWV121 422 542200

15680 12Ni19 2515 12Ni19 Z18N5
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Technical Information
Material Groups

INDEXABLE
CUTTINGTOOLS

1.4000
14001
14002
1.4005
1.4006
14016
14027
14028
14034
14057
1.4086
14104
14112
14113
14313
14340
14417
14418
14510
14511
14512
14720
14724
14742
14747
14749
14762
14871

1.4000
14001
1.4006
14016
14021
14027
14031
14034
14057
14104
14113
14313
14544
14546
14871
14922
14923

SUS403 X6Cr13
X7Cr4
SUS 405 X6CrAl13
SUS416 X12Cr513
SUs410 X12Cn3
SUS430 X6Cr17
SCS2 GX20Cr14
SUS420)2 X30Cr13
SUS420)2 X46Cr13
SUS431 X19CrNi17-2
GX120Cr29
SUS430F X12CrMoS17
SUS4408B X90CrMoV18
SUS434 X6CrMo17
SCS5 X3CrNi13-4
GX40CrNi274
X2CrNiMOSi195
X4CrNiMo165
SUS430LX X6CITi17
SUS430LK X6CrNb17
SUH409 X6CiTi12
X20CrMo13
SUS 405 X10CrA113
SUS430 X10CrA118
SUH4 X80CNiSi20
X18CrN28
SUH446 X10CrA124
SUH35,SUH36 X53CrMnNiN21-9
X10CrNi15
X12CrNi189
SUS403 X6Cr13
X7Cn4
SUs410 X12Cr13
SUS430 X6Cr17
SUS42001 X20Cr13
SCS2 GX20Cr14
SUS420J2 X40Cr13
SUS420)2 X46Cr13
SUS431 X19CrNi17-2
SUSA430F X12CrMoS17
SUS434 X6CrMo17
SCS5 X3CrNi13-4
A700
X5CrNiNb18-10
SUH35,SUH36 X53CrMnNiN21-9
X20cRmV12-1
X22CrMoV121

403
4108
405
416
410
430

420

431

430F

4408

434
CA6-NM

$31500

XM8

405
430
HNV6

EV8
429
302

403
4108
410
430
420

420

431
430F
434
CA6-NM
321
348
EV8

Stainless steel

403517
40357
405517
416521
410521
430515
420029
420545
420545
431529
4521
420537

434517
425C11

w19

403517
439515
443565

349554

302531

Stainless steel

403517
40357
410521
430515
420537
42029

420545
431529
420537
434517
425C11
5524
347531
349554

Ferritic / Martensitic, Annealed

76C13
Z8C13
Z6CA13
Z11CF13
56A Z10C13
X8Cr7 78C17
720C13M
730C13
740C14
57 Z15CN16-02

Z10CF17

Z8CD17-01
ZACND13-04M

Z6CND16-04-01
Z4CT17
Z4CNb17
Z3CT12

Z10C13

60 Z10CAS18

59 Z80CSN20-02

Z10CAS24
Z52CMN21-09

Z10CN18-09

Martensitic, Quenched & Tempered

76C13
78C13
56A 710C13
X8Cr17 78C17
720C13
720C13M
740C14
Z40C14
57 Z15CN16-02
Z10CF17
Z8CD17-01
ZACND13-04M
Z10CNT 1811

Z52CMN21-09

2301
2301
2302
2380
2302
2320

2304

2321

2383

2325
2385

2376
2387

2322

2330

2301
2301
2302
2320
2303

-2304

2321

2383

2325
2385

2317

X6Cr13

X6CrAIT3
X12CrSC13
X12Cr13
X8Cr17

X40Cr14
X16CrNi16

X10CrS17

X8CrMo17
(G)X6CrNi304

X6CrTi17
X6CrNb17
X6CrTi12

X10CrA112
X8Cr17
X80CrSiNi20

X16Cr26
X53CrMnNiN219

X6Cr13

X12Cr13
X8Cr17
14210

X40Cr14
X16CrNi16
X10CrS17
X8CrMo17
(G)X6CrNi304
X6CrNiTi1811
X6CrNiNb1811
X53CrMnNiN219
x20cRmOnl1201

F3110
F8401

F3411
F3401
F3113

F3405
F3427

F3117

F3115
F3122

F3n
F3113
F3208

F3110
F8401
F3401
F3113
F5261

F3404
F3405
F3427
F3117

S$40300

S40500
S41600
541000
$43000

$42020

543100

543020
S44003
543400
191540
192615
$39215

543035

540900

$43000
565006

544600
563008

S40300

$41000
543000
542000

542080

543100
543020
543400
91540
92630
192640
563008

200

08C13
08C13

12C13
12C17
20C13L
20C13

20C17N2

95KH18

08C17T

10C13SU
15C13SU

15KH28

55C 20G9AN4

240

08C13
08C13
12C13
12C17
20C13
20C13L
40C13

20C17N2

08C18N12T

55C 20G9AN4

ATI4108

ATl416
ATI410
ATI430

431(HT)

AL434

APX4
430Ti
AXC525

23

ATI410S

ATI410
ATI430
ATI420

431(HT)

AL434

ATI348

Jethete X20
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Stainless steel Austenitic 180 10
14301 SUS304 X5CrNi18-10 304 304515 Z5CN18-09 2332 F3551  $30409  08C18N10
14305 SUS303 X10CNiS18-10 303 303521 58M Z8CNF18-09 246 X10GNiS18.09 F3508  $30300  30C18N11 ATI303
14306 SCS19 X2CrNi1911 304L 304C12 X3GNi1810KD 22CN18-09 252 GX20MNi1910 F3503  $30403  O03KH1SN11 ATI304L
14308 SUS304L GX6CINi189 8 304C15 58E Z6CN18-10M 233 CF8
14310 SUS 301 X10CNi18-8 301 301521 Z12CN17-07 2331 X2CNi1807 F3517  S30100  O7KH16NG ATI301
14311 SUS304LN X2CrNiN18 10 304N 304562 22CN18-10 P71 X2GNiN1810 F3541  S30453  O3KHISNI1
14312 SCS12 GX10CNi188 305 302025 Z10CN18-9M 10C 18NL ATI305
14350 SUS304 X5CrNi18-9 304 304515 58E Z6CN18-09 232 X5CrNi1810 F3551 530400 ATI304
14362 X2CNiIN234 532304 Z2CN23-04AZ 2327 532304 ATI2304TM
14371 X3CrMnNiN18887 202 284516 Z8CMIN18-08-05
14401 SUS316 X5CrNiMo17-12-2 316 316513 Z3CND17-11-01 2347 XSCNiMo17122  F3534  S31600  OBKHIZHI3M2T  ATI316
14404 SUS316L X2CNiMo17-13-2 3161 316511 22CND17-12 248 X2GNiMol712 F3533  S31603 ATI316L
14406 SUS3T6LN X2CrNiMoN17122 316LN 316561 Z2CND17-12AZ X2GNiMoN1712 3542 S31653 07C 18N ATI316LN
14408 SCs14 GX6CNIMo18-10 CF-8M 316C16 2343 X7GNiMo2010  F8414  J92900  10G2S2MSL
14410 SCS14A GX10CNiMo18-9 Z5CND20-12M 2328 532750
14429 SUS3T6LN X2CrNiMoN17-13-3 316ln 316562 Z2CND17-13AZ 2375 X2GNMoN17133  F3543 03KH16N15M3
14435 SUS316L X2CrNiMo18143 316L 316511 Z3CND17-12:03 2375 X20NiMo17132  F3533  S31603  O3C17N14M3
14436 SUS316 X3CrNiMo17-133 316 316519 Z6CND18-12-03 2343 X5CNiMol7122  F3543  S31600
14438 SUS317L X2CNiMo18164 3171 317512 Z2CND19-15-04 2367 X2ONiMoi8164  F3539 31703 ATI317L
14439 X2CrNiMoN17135 (s31726) Z3CND18-14-06AZ
14440 X2CNiMo18-16
14449 SUS317 X5CrNiMo17133 317 317516 X5CNiMo1815 531700 ATI317
14460 SUS329J1 X8CrNiMo275 329 2324 532900 10RES1
14462 SUS32013L X2CrNiMoN2253 318513 Z3CND22-05Az 377 531803 ATI2205TM
14500 X7NICrMoCuNb2520 23NCDU25-20M 195150
14521 SUsa44 X2CiMoTi18-2 443884 2326  X2GMoTNb182  F3123
14539 XINICrMoCuN25205 ZINCDU25-20 2562 N08904 ATI904L
14541 SUS321 X14CNITi18-10 321 321531 Z6CNTI8-10 2337 X6GNi811 F3523  S32100  06C18N1OT ATI321 =
14542 SUS630 X5CNICuND174 630 Z7CNU15-05 UGIMA 4542 2
14545 Z7CNU15.05 15-5PH 515500 ATI155 S
14547 X1CrNiMoN20187 31254 2378 531254 UranusB256Mo =
14550 SUS347 X6CrNiNb18-10 347 347517 58F Z6CNNb18-10 2338 X6CrNiNb1811 F3552  S34700  08C18N12B ATI347 2
14552 5C521 GX7CNiIND18-9 Z4CNNb19-10M 192710 g
14568 SUS631 X7CNiAl177 3165111 Z9CAN17-7 2388 Z8CNA17-07 S17700  09C17NJUT 17-7PH =]
14571 SUS316Ti X6CrNiMoTi17-12-2 316Ti 320531 58) Z6NDT17-12 2350  X6CNiMTi1712  F3535 10CT7N13M2T  ATI316Ti
14581 SCs22 GX5CrNiMoNb18 318C17 Z4CNDNb18-12M
14583 X6CrNiMoNB18-12 318 303521 Z15CNS20-12 X15CNiSi2 12
14585 GX7CiNIMoCuNb1818 X6CNIMaTi17 12 104651
14821 X20CiNiSi254 Z20CNS25-04 544635
14823 GXAOCINiSi274 192605
14828 SCs17 X15CNiSi20-12 309 300524 58C Z15CNS20-12 F8414 530000  20C20N1452 ATI309
14833 SUS309S X6CrNi2213 3005 300513 Z15CN24-13 193400
14845 SUH310 X12CNi25-21 3105 310524 Z12CN25-20 2361 X6CNi2520 F331 531008 20C23N18 ATI310S
14878 SUS321 X12CiNiTi189 3210 321520 588 Z6CNT18-12(B) 2337 X6CNilgln F3553 532100 ACX315
14891 X5CrNiNb18-10 $530415 2712
14893 X8CrNiNb11 530815 2368
14948 X6CrNi1811 304H 30451 Z5CN18-09 2333 530480
14980 X5NiCrTi2515 660 2570 566286 Incoloy A 286
X5NICN3525
X2CrNiMoN18134 531753
X2CrNiMoN25227

%G YG-1CO, LTD.
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Grey cast iron Pearlitic / Ferritic 180 10
AISI/ASTM/
UNE/IHA GOST Brands
SAE
06010 FC100 GG10 A48208 Grade 100 GIL-100 Ft10D FG10 Sc10
06015 FC150 GG15 A4825B Grade 150 GL-150 Ft15D 0115 G15 FG15 Sc15
06020 FC200 GG20 A43308 Grade 220 GJL-200 Ft20D 0120 G20 FG20  W06020 Sc20
06025 FC250 GG25 A43408 Grade 260 GIL-250 Ft25D 0125 G25 FG25 Sc25
06660 GGL-NiCr202 1050/700/7 Grade F2 GJLAXNICr 20-2 [-NC202 0523 - F41002 Ni-Resist 2
14449 SUs317 X5CrNiMo17133 317 317516 X5CrNiMo1815 $31700 ATI317
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
1 6 Grey cast iron Pearlitic (Martensitic) 260 26
AISI/ASTM/
UNE/IHA GOST Brands
SAE
06025 FC250 GG25 A4840B Grade 260 GIL-250 Ft25D 0125 FG25 Sc25
06030 FC300 GG30 A4845B Grade 300 GJL-300 Ft30D 0130 G30 FG30 Sc30
06035 FC350 GG35 A43508 Grade 350 GIL-350 Ft35D 0135 G35 FG35 Sc35
06040 FC400 GG40 A48608 Grade 400 GJL-400 Ft40D 0140 G40 FC40 Sc40
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
o 1 7 Nodular cast iron Ferritic 160 3
b
=
= AISI/ASTM/
(= UNE/IHA GOST Brands
— SAE
=
S
g 07033 FCD350-22L GGG353 - 350/22L40 GJS-350-22-LT FGS370-17 0717-15 -
= 07040 FCD400 GGG40 6040-18 SNG 420-12 GJS400-15 FCS400-12 0717-02 GS400-12 FGE38-17  F32800 Ve42-12
S
= 07043 FCD370 GGG403 6040-18 SNG 370-17 GJS-400-18-LT FGS370-17 0717-12 GS042-17 Ve42-12
06040 FC400 GG40 A4860B Grade 400 GJL-400 Ft40D 0140 G40 FC40 Sc40
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
1 8 Nodular cast iron Pearlitic 250 25
AISI/ASTM/
UNE/IHA GOST Brands
SAE
07050 FCD500 GGG50 80-55-06 SNG 500-7 GJS-500-7 FGS500-7 072702 G5500-7 FGESO-7  F33100 Ve 502
07060 FCD600 GGG60 80-55-06 SNG600-3 GJS-600-3 FGS600-3 073203 G5600-3 FGE60-2 Ve 602
07070 FCD700 GGG70 100-70-03 SNG 700-2 GJS-700-2 FGS 7002 073701 GS7002 FGS70-2  F34800 Ve 70-2
07652  FCDANMn137 GGGNiMn 13-7 - Grade S6 GJSAXNIMn 137 FGSNi13Mn7 0772 - Nodumag
07660 GGGNiCr20-2 A436D2 Grade S2 GJSAXNICr 202 FGSNi20Cr2 0776 - Ni-Resist D-2
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VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
1 9 Malleable cast iron Ferritic 130
Mat'l AISI/ASTM/
JIS DIN BS EN AFNOR SS ] UNE/IHA [ UNS GOST Brands
No. SAE
08135 FCMW330 GTS-35 32510 B340-12 GJMB350-10 MN35-10 0815 GMN35 GTS35 Kc35-10
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Malleable cast iron Pearlitic
AISI/ASTM/
08145 FCMW370 GTS45 A220-40010 P440-7 GIMB450-6 MN 450 0852 GMN45
08155 FCMP490 GTS-55 50005 P5104 GIMB-550-4 MP50-5 0854 GMN S5 Kc603
08165 FCMP590 GTS65 70003 P570-3 GIMB-650-2 MN 6503 0856 GMN65
08170 FCMP690 GTS-70 90001 P690-2 GJMB-7002 MN 7002 0862 GMN70 Kc702

-—
m
()
=
=
£
=
=]
g
S
=
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VDI 3323

Material Description

Aluminum-wrought alloy

mnn NN oK

Composition / Structure / Heat Treatment HB

Not Curable

HRc

(A1050)

AI99
AI995
AlMg1

VDI 3323

1000

Material Description

Aluminum-wrought alloy

131

A59050C D1
Composition / Structure / Heat Treatment HB
Curable, Hardened 100

HRc

Al IA TM

—
=
=
=
=
[}

] 30205

30255
.

= 33315
e
=
()
20
(<2}
=
(=]
(=]
=
=
()
=
'=
=
=
()

31325

] 31655

32315

34345

o 34365
=
'=
=
=
()

—
m
o
=
=
=
=
=
—
(=]
=
§
(=]
=

A2011

7075

AlCuMg!

AICuSiPb

AMgSi1
AlZnMgCuO,5
AlZnMgCu1,5

VDI 3323

7050
7075

Material Description

Aluminum-cast, alloyed

AISI ASTM

7075

AD35
AK9

AZ4GU/9051 81104
7075 AlZn5.8MgCuCr B95
Composition / Structure / Heat Treatment HB

< 12% Si, Not Curable

HRc

32163
32382
32383
32581
33561
35101
35103
35812
35912

A5052

ADC12
A6061
A7075

G-AISI9Cu3
GD-AISi10Mg
G-AISiOMg(Cu)
G-AISi12
G-AIMg5
G-MgZn4sE1Zn
MgSE3Zn27r1
G-MgAI8Zn1
G-MgAI9Zn1

G-AISi12
G-AISi12(Cu)
GD-AISiT2
GD-AISi8Cu3

A3602

Lm9

MAG5
MAG6
NMAG1
MAG7
2789
LM25
LM6
LM20

Lm24

GTR3Z2

NFA32-201

4253
244 AK7
4261
4260 AK12
447
4250
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VD| 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Aluminum-cast, alloyed < 12% Si, Curable, Hardened
AISI ASTM
21871 G-AICu4TiMg
31754 G-AICuSNi1,5
32371 G-AISi7Mg 42188 AK8
32373 C4BS G-AISIIMGWA SC64D ASIG 4251 AK9
32381 G-AISi10Mg AK12
35106 G-MgAg3SE2Zr1 QE22 mag12
G-ALMGS GD-AISI12 LM5 ASU12 4252
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Copper and Copper Alloys o
(Bronze/ Brass) Cutting alloys, PB>1% 110
20375 CuZn36Pb3
21090 G-Cusn75pb 93200 U-E725pb4
2109 G-CuSn5ZnPb 83600 1G2
21098 G-CuSn2Znpb (83600
21182 G-CuPb155n 23000 LB1 U-pb15E8
VD| 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Copper and copper alloys
(Bronze / Brass) CuZn, CuSnZn (Brass)
AISI/ASTM/
20240 2300 Cuzn1s
20321 CuZn37 Q7200 108 CuZn36,Cuzn37 Q700 163
20590 G-CuZn40Fe
20592 G-CuZn35A1 86500 U-Z36N3 HTB1
2059 G-CuZn34A12 (86200 HTB1 U-Z36N3 [Ts23AD
21293 CuCrzr 18200 102 U-Cro-8Zr
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Copper and copper alloys
(Bronze/ Brass) CuSn, lead-free copper and electrolytic copper 100
AISI/ASTM/
2.0060 E-Cu57
2.0966 CuAITONi5Fe4 (63000 (a104 U-A10N BrAD
2.0975 G-CuAINONi B-148-52
21050 G-Cusn10 90700 m
2.1052 G-CuSn12 (90800 pb2 UET2P
21292 G-CuCrF35 (81500 (C1-FF
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VD| 3323 Material Description Composition / Structure / Heat Treatment HB HRc
—_
=
e Heat resistant super alloys Fe Based, Annealed
=
- AISI/ASTM/
UNE/IHA GOST Brands
] 14558 NCF800TB X2NiCrAITi3220 NA15
14562 XINiCrMoCu32287 NO08031
.
= 14563 XINiCrMoCuN31274 N08028 ZINCDU31-27-03 2584 EK77
=
= 14864 SUH330 X12NiCrSi36-16 330 NA17 Z12NCS37-18 N08330
2 14865 SCH15 GX40NICrSi38-18 330040 XG5ONICr3919 194605
=
S 14958 X5NICrAITi3120
=
=
()
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Heat resistant super alloys Fe Based, Aged
=
= AISI/ASTM/
=
[}
14977 X40CoCrNi2020 Z42CNKDWNb
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
o
=
= Heat resistant super alloys Ni or Co Based, Annealed
=
[}
AISI/ASTM/
24360 NiCu30Fe NA13 NU30 Monel400
= 24603 NiCr 30 FeMo 5390A NC22FeD Hastelloy G-30
()
= 24610 NiMo16cR16Ti N26455 HastelloyC4
,S 24630 NICr20Ti HRS,203-4 NC20T NO06075 Nimonic75
% 24631 NCF 80A NiCr20TiAl Hr40 NC20TA NO7080  KHN77TYuR Nimonic 80A
g 24642 NCF 690 NiC29Fe Nnc30Fe N06690 Inconel 690
g 24856 NiCr22Mo9Nb NA21 NC22FeDNb NO06625 Inconel 625
=
24858 NiCr21Mo NA16 NC21FeDU NO08825 KHN38VT Incoloy 825
VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
34 Heat resistant super alloys Ni or Co Based, Aged 350 38
AISI/ASTM/
UNE/IHA GOST Brands
SAE
24375 NiCu30Al 4676 NA18 NU30AT NO05500 Monelk500
24662 NiFe35Cr14MoTi 5660 Z5NCDT42 N09901 Incoloy 901
24668 NiCr19Fe19NbMo 5383 HR8 NC19eNB No07718 Inconel 718
24670 SNiCr13A16MoNb 5391 Mar-46 NC12AD Nimocast 713
24694 NiCr16fE7TiAl N07751 Inconel 751
24955 NiFe25Cr20NbTi
24964 CoCr20W15Ni 5772 KC20WN Haynes 25
CoCr22W14Ni AMS5772 KC22WN
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VD| 3323 Material Description Composition / Structure / Heat Treatment HB HRc
—_

Heat resistant super alloys Ni or Co Based, Cast §

=
AISI/ASTM/ -
UNE/IHA GOST Brands
NiCr15Fe7TiAl NC15TNbA NO7750 Inconel X750 L

24685 G-NiMo28 N10665 Hastelloy B
=
24810 G-NiMo30 Hastelloy C =
=
24973 NiCr19Co11MoTi AMS 5399 NC19KDT VT5-1 =
37115 TiAI5Sn2 R54520 VT1-00 ATl Grade 6 2
3
S
=
=
()
=
| —
=
=
()

VDI 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Titanium alloys Pure Titanium 400 Rm
AISI/ASTM,

. / S J UNE/IHA GOST Brands o
=
| —
=

24674 NiCo15Cr10MoAITi AMS 5397 N13100 IN'100 =

37025 Til R50250 2TA1 R50250 ATI30CPGr.1

37225 Tilpd R52250 1 R52250
-—
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VD| 3323 Material Description Composition / Structure / Heat Treatment HB HRc
Titanium alloys Alpha + Beta Alloys, Hardened 1050 Rm
AISI/ASTM/

37124 TiCu2 2TA21-24

37145 TiAI6SN2Zr4Mo2Si R54620 R54620

37165 TiAl6V4 AMS R56400 TA10-13 T-A6V VT6

37185 TiAl4Mo4Sn2 TA45-51

37195 TIAIRV25 R56320 ATI3-25

TiAI4Mo4Sn4Si0.5
TIAI5Sn2.5 AMSR54520 TA14/17 TASE
TiGAI4VELI AMSR56401 A1
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