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F1

F5

F9

Fa1

F92

F11

F12

F22

F23

SCM440

SNCM439

F6

F429

F430

028

015

013

008012

007013

0.053-015

003015

0.053-015

0.04-0.10

0.38-043

0.36-043

013

01z

01z

0.06-0.90

0.30-080

0:30-0.60

0.30-080

0.30-080

0:30-0.60

0.30-080

0:30-0.60

0.10-040

0.60-0.50

0.60-0.50

LOW ALLOY STEELS

0043 0045 015035

003 003 0.3 0.3 4.0-6.0

003 o003 050110 4.0-10.0

ooz 0ol 020050 04 4095

ooz o 0o 0.3 04 3.30-9.50
003 003 050-1.00 1.00-1.50
0045 00s 0.0 0.80-1.25
ood4 o004 05 200-2.50
no3 0o 0.3 1.92-2.60

003 003 015035 0.23 0.80-1.20
003 003 015035 160-200  060-1.00
STAINLESS STEELS (MARTENSITIC)
004 003 1 0.3 11.5-135
STAINLESS STEELS (FERRITIC)
0o 003 073 05 14.0-16.0

04 003 075 0.3 16.0-18.0

0A4-0.65

044-0.65

0.50-1.10

0.83-1.05

0.30-0.60

0A4-0.65

044-0.65

0487-113

0.03-0.30

0.15-0.30

0.15-0.30



F304L
F310

F316L

F317L
F3z21
F347

Fa4

F51
F53
Fo04L
SUSF32913L

Fe0

AlD5
A3S0LF2
A3S0LF3

AG94 fFBS

S45C

ALLOYZ20
ALLOYGZ5
ALLOYS00
ABOOH/HT

ALLOYE25

SKT4

STD61

0.03

0.25

0.03

0.03

0.05

0.05

0.0z

0.03

0.03

0.02

0.03

0.35

0.3

0.z

0.26

0az-045

0.07

01

01

0.05-0.10

0.05

0.50-0.60

0.32-042

1.z

peui]

0.60-1.0%

0.60-1.35

09

14

0.60-0.90

0.5

15

15

0.60-0.90

050

0.045

0.045

0.045

0.045

0.045

0.045

0.03

0.03

0.035

0.0

0.0

0.035

0.035

0.03%

0.025

0.30

045

0.015

0.03

0.03

STAIMLESS STEELS (AUSTENTIC)

0.03

0.03

0.03

0.03

0.03

0.03

0.0l

1

1

1

0.8

3.0-13.0

19.0-22.0

10.0-15.0

11.0-15.0

S.0-12.0

9.0-13.0

17.5-185

STAINLESS STEELS (DUPLEX)

0.0z

0.0z

0.03

0.03

0.04

0.0

0.04

0025

035

035

0015

0015

001s

0.03

0.0z

0.03

1

0.5

1

1

4.5-6.5

5.53-5.0

Z3.0-258.0

<.50-6.50

CARBON STEELS

0.10-0.3%

0.15-0.30

0.20-0.3%

0.15-0.35

0.15-0.3%

o4

04

3337

ALLOY STEELS

1 32-38
0.5 o
1 30-35
1 30-35
0.5 F5-40
MOLD STEELS
010-040 @ 1.50-1.80

15.0-200

24.0-26.0

16.0-15.0

15.0-200

17.0-192.0

17.0-200

195-205

21.0-230

24.0-26.0

12.0-23.0

21.0-24.0

03

0.3

03

19-21

20-23

19-23

19-23

195-235

0.30-1.20

4.50-5.50

2.0-30

3.0-40

B.0-65

2535

3.0-50

4.0-50

2535

0.1z

01z

01z

2.0-30

g.0-10.0

2.50-3.50

0.35-0.55

1.00-1.50

0.058-0.20

0.05-015

0.80-1.20



Mechanical Propertise
GRADE

UNSNO DIN TEEEEE Bhy | mas
LOW ALLOY STEELS
F1 K1z822 15Ma3 70[4ES) 4n(275) 145-192
F5 K 1545 12CrMn19-5 F0[4ES) 4n(275) 145-217
Fo Ko09d1 12CrMne-1 &5(5a5) S5(3a0) 179-217
Fo1 Ke0901 ®10CrMovhES-1 &5(5a5) B(415) 248man
Fo2 90(620) E4{4400) Z6aman
F11 K11597 13044 A0[415) 30(205) 171-174
F12 K11562 16044 A0(415) 32(z20) 171-174
Fz2 Kz1500 10CrHaE-10 A0(415) 30(205) 170max
F23 KA1650 74{510) sS40 220max
SCM440 42CrMod
SNCM439 FECAMoS
STAINLESS STEELS (MARTENSITIC)
Fé S41000 %1703 F0[4ES) 4n(275) 145-207
STAINLESS STEELS (FERRITIC)
F429 S42900 A0[415) a5(240) 190max
F430 S43000 A0[415) 35(240) 190max
STAINLESS STEELS (AUSTENTIC)

F304L S30403 ¥2CHi1E-11 70{485) 25(170)

F310 £31000 ®12CrMiZ5-20 75(515) 30(205)

F316L SE1603 w2 CriMol E-14-3 F0[4ES) 25(170)

F317L S31703 70{485) 25(170)

F321 S32100 RECHTILE-10 75(515) 30(205)

F347 E34700 WECHHNDLE-10 75(515) 30(205)

Fd4 31254 (A 44300



F51
F53
Fo04L
SUSF32913L

F&0

A105
A350LF2
A350LF3

AGI4fFES

§45C

ALLOYZ0
ALLOY625
ALLOYS0D
ABOOH/HT

ALLOY825

SKT4

5TD61

STAINLESS STEELS {DUPLEX)

531803 RZCrNMoNZZ-5-3 a0
532750 WZCHNMOCUWNZS 74 116{800)
MORIM 71(490)
532205
CARBON STEELS
KIS 710(45)

70-95(485-655)

701-95(485-655)

77(530)
K4S
ALLDY STEELS
NOE02D
MOEEZS
MORE00
NOBAL0AL
NOEE2S
MOLD STEELS

B51450)
80550)

F1{715)

36(250)
36(250)
37 5(260)

B5450)

310rmax

187

197



AZ234

A403

WFE

WP

WPl

WPLE

P11

WRZE

WP

LU

WP

WP304H

P3040

P30S

P10

WPIL1E

WEI16H

A106 GrB
8151 Gr.65
AS15 Gr70

a106 Gr.C

A335 GrP1
AZ0 GrB

#4335 GrPlz
A3ET Griz

#4335 GrP11
A3E7 Grll

A335 GrPzz
ASET Grzz

#4335 GrPS
A387 Gr5

£335 Grpal
ASET Grol

A312 GrTP30d
8240 Type30d

A312 GrTP3a0dH
f240 TypedtdH

#5312 GrTPacdL*
2240 Type30aL™

A312 GrTP309
240 Type3095

A312 GrTR310
240 Type3105

312 GrTP3LE
£240 Type3l6

A312 GrTP316H
*
240 Type31eH

p
FL
FL

C
0.30
0.28-0.33
0.31-0.35
0,35

0.10-0.20
0.20-0.27

015
017

015
017

015
0.15-017

015
015

0.05-0.12
0.18-0.12

0.08
015

0.01-0.10
0.4-0.10

0.035
0.030

015
0.08

015
0.0g

0.8
0.8

0.04-0.10
040-0.10

Si
0.10min
0.13-0.33
0.13-0.33
0.10min

0.10-0.50
0.13-0.32

0.s0
0.13-0.32

0.50-1.00
044-0.86

0.50
0.50

0.50
0.50

0.z0
0.s0

0,75
1.00

0,75
1.00

0,75
1.00

0,75
1.00

0.75
100

0.7
1.00

0,75
1.00

Mn
0.20-1.06
0.0
0.0
0.29-1.08

0.30-0,50
0,90

0.30-0.61
0.36-0.69

0.30-0.60
0.35-0.69

0.30-0,60
0.27-0.63

0.30-0.60
0.27-063

0.30-0,60
0.30-0.60

z.00
z.00

2.00
2.00

z.00
200

Z.00
z.00

Z.00
Z.00

2.0
2.0

z.00
200

0,048
0,035
0.035

0,045

0,045
0.035

0,045
0.035

0.030
0.03%

0,030
0.035

0.030
0.040

nnzo
0.0z0

0,040
0.045

0,040
0.045

0,040
0.045

0,040
0.045

0,040
0.045

0,040
0.5

0,040
0.045

0.055
0,040
0,040

0,058

0.055
0,040

0055
0,040

0.030
0,040

0,030
0,035

0.030
0,030

0.010
0,010

0,030
0,030

0.030
0,030

0,030
0.030

0.030
0,030

0.030
0.030

0030
0,00

0,030
0.030

0400
0400

§.00-11.00
§.00-10.50

8.00-11.00
G.00-10.50

§.00-13.00
8.00-12.00

12.00-15.00
12.00-15.00

19.00-22 .00
19.00-22,00

11.00-14.00
10,00-14.00

11.00-14.00
10.00-14,00



WPI1EL

WF317L

WP3Z1

WP321H

WPR3T

WPR34TH

WPLE

A420 WPLE

WPL

531803

AB15 532750

=327a0

WPHGZ

AB60 WRHYED

LAIR e

P10

WPIL1E

A403 WR316H

A312 GrTPHEL
£240 Type31aLt

A312 GrTPELTL
240 Typeal7l

#7312 GrTPazl
240 Type3zl

A312 GrTP321H
i
A240 TypesziH

AI1Z GrTP37
&240 Type3d7

312 Gr TP 7H
Ed
A240 Type347H

A333 and A3 Gr.6
AS516 Gral

A333 and A3H Gr.3
AZ03 Gr.D

A333 and A332 Gr.3
203 Gr.4

A790 531803
4240 531803

A790 532750
8240 532750

A0 =32760
8240 Z32760

AP Grxd2
AS7EGraz

AP Gr.xa0
AS7E Gral

AP GrHES
S Y

[ Mt it

A312 GrTR310
240 Type3105

A31Z GrTP3le
A240 Typedle

A312 GrTP316H
*
240 Type31eH

0,035
0,030

0,035
0,030

008
008

0.04-0.10
0.04-0.10

0,03
0,05

0.04-0.10
008

030
0.21-0.27

019
017-0.20

020
017

0,030

0,030

0.os
0,030

028

L

015
0.0g

0.8
0.8

0.04-0.10
040-0.10

075
1.00

0,75
1.00

075
1.00

0.7s
1.00

0.7
1.00

075
1.00

0.10rmin
0.13-0.33

0.18-0.37
013032

0.15-040

10

0.8

0.75
100

0.7
1.00

0,75
1.00

2,00
2,00

2,00
2,00

z,00
z,00

2,00
2,00

jetlali]
z.00

2,00
z,00

0.29-1.06
0.60-1.25

0.31-0.64
0.70-0.80

040-1.06
070

20

1z

125

Z.00
Z.00

2.0
2.0

z.00
200

0,040
0.045

0,040
0.045

0.040
0.045

0.040
0.045

0,040
0,045

0,040
0.045

0,045
0,035

0,050
0,035

0.025
0.035

0.030

0.035

0,030

0.04

0.04

0,040
0.045

0,040
0.5

0,040
0.045

0.030
0,030

0.030
0,030

0.030
0,030

0.030
0,030

0,030
0,035

0.030
0,030

0.058
0,040

0.050
0,040

0.025
0,040

0.020

0.020

0.010

0.os

0.030
0.030

0030
0,00

0,030
0.030

10,00-15.00
10,00-14.00

11.00-15.00
11.00-15.00

9.00-13,00
2,00-12.00

S.00-13,00
2.00-12.00

9.00-13,00
9.00-13.00

9.00-13.00
2,00-13.00

318-3.82
318-3.82

1.60-2.24
210-2.50

4.50-6.50
6.0-5.0

-0.0-8.00

Lea

19.00-22 .00
19.00-22,00

11.00-14.00
10,00-14.00

11.00-14.00
10.00-14,00



» Comparison of Material

¥ International Standard

Steal Composition

Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel

Carbon Steel

Carbon Steel

3 % Ni Steel
Carbon-Molybdenum Steel

1% Cr-3%o Molybdenum Steel
13% Cr—3%o Molybdenum Steel
24%o Cr-1% Molybdenum Steel
5% Cr—4% Molybdenum Steel
7% Cr—4% Molybdenum Steel

9% Cr-1%o Molybdenum Steel

18%o0 Cr-8%o Ni Steel

18% Cr-8% Ni-{0.04-0.10)% C Steel

18% Cr-8% Ni-0.035% C Steel

22% Cr-12%0 Ni Steel

25% Cr-20%o Ni Steel

18%o Cr-8% Ni-Ch + Ta Steel

18% Cr-8% Ni-Mo Steel

18%o Cr-8%p Ni-Mo-({0.04-0.10)%s C Steel

18%b Cr-8%o Ni-Mo-0.035% C Steel
18%o Cr-8%p Ni-Ti Steel
18% Cr-8% Ni-Ti-{0.04-0.10)% C Steel

18% Cr-8% Ni-Ch+Ta-(0.04-0.10)% C
Steel

Marking
Symbol

WPE

WP

WELA

WPLS

WRL
W12
W11
W22

WPS

WET

WP

IR0

WPE04H

WPSOL

WR3I09

WRE10

WP34T

WRE1E

WP316H

WRSLlaL
WPIZ1

WP3Z1H

P34 TH

Pipe

A1z0

A5E-B

A5E-B

A106-B

A106-C

#4333 and A334-
&

A333 and A33-
3

£4335-P1
#335-P12
A4335-P11
focies e
A4335-P5
83357

£335-P9

AZ1E-TP304

ATLZ-TPI04H

AZ12-TPI0EL

AZ1E-TP309

AJLZ-TPS10

AZ1E-TP3T

ATLEZ-TPI1G

AS12-TPS16H

AS1Z-TPS16L
AT12-TP3Z1

AS1Z-TPSZ1H

AS1Z-TPZTH

Plate

A2838

B4z

242

A515-65 ar 70

A516-60

A203-D

A204-B

835712

A3E7-11

A3ET-22

A357-5

A240-Type 304

A2A0-Type
S04H

A240-Type
S04l

A240-Type
309

A2A0-Type
3105

A240-Type 347
A4240-Type 316

A240-Type
31eH

A2A0-Type
S16L

A240-Type 321

A240-Type
321H

A240-Type
347H

Forgings

A181-2 and
A105

A350-LF2

£350-LF3

A182-F1
a182-F12
A162-F11
algz-Fzz

A182-F5

alge-F7

A152-F9

AlS2-F304

A1EE-Fa0d4H

A152-FI04L

AlEz-Fa10

AlS2-Fo47

AlGz-Fal6

AlEz-FaleH

A1EE-F3160
A1EZ-F321

AlE2-F321H

ALEE2-F347H

Pipe

PR
SPPE3E

SPP42

SPP42

SPHT43

SPLT3S

SPalz
SPazz
SPAZI
SPazd

SPAZS

STSIETR

SPE304LTR

STE3095TR

STS3105TP

STSHTTR

STS316TP

STEI16HTR

ETE316LTP

STIZITP

STEHTHTP



KS

Specification

and Grade

» Comparison of Material

¥ International Standard
=341

S E41E

EWE41E

SBEZ

SBE3

SLALIS

SBE4EM

SCMYE

SCMUS

SCMYE

SCMUE

=T=504

STE304L

ETZ309%

STS3105

STEHT

=T=516

STE35160

ST=321

JIS Grade
Pipe Plate
SGRP 5541
STPGES SMALE
STRZ SMALE
STFT4Z2 SBdZ2
STPL4S SEB9
STPLIS -
STPL4E -
STPALZE -
STPAZZ -
STPAZS -
STPAZ4 -
STPAZE -
STRAZG -
SUS304TR SUS304
SUS304HTR -
SUS30LTP SUS304L
SUS3095TP | SUS3095
SUZ105TR SUI105
SUHETTP ST
SUE1ETR SUEE
SUS31EHTR -
SUS316LTP SUS316L
SUS321TR SUS321
SUS32IHTR -
SUS3ATHTP -

B.S
Specification

and Grade
Pipe
1578-M
FO0Z-ERWZS
Jo0Z-ERWZT
3602-Steel2?
3602-Steel3s

3603-Sheelz7 LT30

3E03-SheelS03
LT100

3e04-HFaz0
J60d-HFEZ1
Fo04-HFGZ2 27

SE0-HFEZS

3605-501
3605-511

3605-8110

3605-5055

Se05-822Mb

3605-545

3605-855

3605-5450

3E05-322Ti

3605-832Ti

3605-832Mb0

DIM
Specification

and Grade
Pipe
2440-5T335-1

1626-2T37

17175-2t45.68

17175-15 Ma3

17175-13CHIod4

17175-10CHe510

17440-<5CHI189

17440-% 2CHhiMa159

1744 0-=0CrhiMb1EY

17440-
®ECHMo1510

17440-
H2CHiMe1g10

17440-%10CHTiZa

Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel

Carbon Steel

3 % Ni Steel
Carbon-Molybdenum Steel

1%a Cr—% Molybdenum Steel
13}% Cr—3% Molybdenum Steel
24%a Cr-1% Molybdenum Steel
5% Cr—3% Molybdenum Steel
7% Cr—3% Molybdenum Steel
9% Cr-1% Molybdenum Steel
18%% Cr-8% Ni Steel

18%0 Cr-8% Ni-{0.04-0.10)% C Steel
18%0 Cr-8% Ni-0.035% C Steel
22%o Cr-12%p Ni Steel

25% Cr-20%p Ni Steel

18% Cr-8%0 Ni-Ch + Ta Steel
18%0 Cr-8% Ni-Mo Steel

18% Cr-8% Ni-Mo-{0.04-0.10)% C
Steel

18%o Cr-8% Ni-Mo-0.035% C Steel

18% Cr-8% Mi-Ti Steel

18% Cr-8% Ni-Ti-(0.04-0.10)% C
Steel

18% Cr-8% Ni-Cb+Ta-(0.04-0.10)%
C Steel



¥ Material specification
¥ Comparison of Material

¥ International Standard

KS : KOREAN INDUSTRIAL STANDARDS

KSB 1522

KS B 1541

KSB 1542

KSB 1543

Steel Butt-welding Pipe Fitings for Ordinary use,
Steel Butt-wielding Pipe Fitings,
Steel Socket-welding Pipe Fittings.

Steel Plate Butt-ielding Pipe Fitings.

JIS : JAPANESE INDUSTRIAL STANDARDS

JIS B 2311

JISB 2312

JISB 2313

JISB 2314

Steel Butt-wielding Pipe Fitings for Ordinary use,
Sheel Butt-welding Pipe Ftings,
Steel Plate But-Welding Pipe Fidings.

Sheel Sodket-welding Pipe Ftings,

AMNSI : AMERICAN NATIOMAL STANDARDS INSTITUTE

ANSI B 16.5

ANSIB 16.9

ANSIB 16.11

ANSI B 16.25

ANSI B 16.28

ANSI B 36.10

ANSI B 36.19

Pipe Flanges and Flanged Fitings.

Factory Made wrought Steel But-Welding Fdings.

Forged Steel Fitings, Socket-Welding and Threaded,
Butt-Welding Ends.

Wfrought: Steel Butt-ielding short Radious Elbow and Retums,
elded and Seamless Wrought Steel Pipe,

Stainless Sheel Pipe,



ASTMY : AMERICAN SOCIETY FOR TESTING AND MATERIALS

¥ Material specification . o

ASTM A 105 Forging, Carbon Steel for Fiping Cormpaonents,
» Com pa rison of Material ASTM A 182 Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fitings, and valves and Parts for High-Ternperature Service,
b International Standard ASTM & 234 Piping Fitings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Ternperatures,

ASTM A 350 Faorgings Carbaon and Low-alloy Steel, Requinng Motch Toughness Testing for Fiping Cormponerts,

ASTM A 403 Wirought Austenitic Stainless Steel Fiping Fittings,

ASTM A 420 Piping Ftings of Wiraught Carbon Steel and Alloy Steel for Low-Ternperature Service,

ASTM A 815 Spedification for Wirought Fentc, Fenitic/Austenitc, and Martensiic Stainless Steel Piping Ftdngs,

WSS : MANUFACTURERS STANDARDIZATION SOCIETY OF THE YALYE AND FITTINGS INDUSTRY

MSS SP-25 Standard Marking Systenn for Walves, Fitings, Flanges and Unions.

MSS SP-43 Wirought Stainless Steel Butt-Welding Fitings,

M55 SP-d44 Steel Pipe Line Flanges,

MSS SP-75 Spedfication for High Test Wrought But-welding Fitings.

MSS SP-79 Socket Welding Reducer Inserts,

MSS SP-83 Carbon Steel Pipe Unions Sodket-Welding and Threaded,

MSS SP-87 Factory-Made Butt-w/elding Fittings for Class 1 Mudear Fiping Applications,

MSS SP-95 Swage(d) Mipples and Bull Plugs,

MSS SP-97 Integrally Reinforced Forged Branch Outet Fitings-Socket Welding, Threaded and Butt-welding Ends,

ASME : AMERICAN SOCIETY OF MECHANICAL ENGINEERS

ASME SECTION I Metenals,

ASME SECTION 1Nl Subsedion NCA / Division 1/ Division 2

ASME SECTION ¥ Mondestrudive Examination.

ASME SECTION Yl Rules for Constuction of Pressure Vessels / Division 1, Division 2

ASME SECTION IX welding and Brazing Qualifications.

APT : AMERICAN PETROLEUM INSTITUTE
API 5L Line Pipe.
APT 51X High Test Ling Fipe,

API 64 Wielhead and Christrnas Tree Equipmert,





