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W4 | Introduction
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There are four seamless tubular product plants in
Baosteel. We supply products and services at a high
quality level based on our high credit standing,
powerful design capability, advanced technologies
and management. An efficient quality control and
assurance system has been established and
maintained perfectly in Baosteel, strictly controlling
and continually improving the quality of products and

services to satisfy your requirements.

We appreciate your attention to our products. Any
advice and suggestion on our products or services is
welcome.

Please tell us your demands which are not covered
herein, which will be replied promptly.
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L PRIIE | Quality Assurance System

Quality Management System

Based on the adcanced quality management system,
main products of Baosteel obtained the certification of
the international authoritative institution. Our company
have passed IMS ISO9001 ISO/TS16949 1SO14001
1SO18001 1SO14001. Boiler tube & pipe have passed
the TUV certification and PED certification.
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3 T %45 | Main Equipment
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All the facilities the company possesses are
based on the advanced technologies of con-
temporary steel smelting, cold and hot rolling
processing, hydraulic sensing, real-time detec-
tion, electronic control, computer and informa-
tion communications. They feature large-scale,
continuity and automation and keep the most
advanced technology in the world through con-
stant technical modification and innovation.

To ensure the steady quality level, Baosteel boiler
tube & pipe are all produced in the uniform quali-
ty assurance system of Baosteel company. From
the raw material to finished product, we inspect
and control by the advanced testing methods,
such as Ultrasonic testingEddy current testing-
non-destructive testing methods. Baosteel boiler
tube & pipe have clean and steady chemical
components; good exterior quality, dimension pri-
cision and mechanical properties.

A1 BEBRARKAERHBIE
A2, Bin#BIRG

A-3. KEL

B-1. EAHFAGETRHEM
B-2. ZAHAGEEM
C-1. fufRiAie

C-2. paitiEl

C-3. 2HERAKRERE

A-1. UTand ET

A-2_ IMPI

A-3. Hydrostatic Press

B-1. Single Lasting Creep Testing Machine
B-2. Long Lasting Creep Testing Machine
C-1. Tensile Testing Machine

C-2. Impact Testing Machine

C-3. Metallographic Testing Equipment
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5 bsdE | Standard
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® ASME SA-106
® ASME SA-192M
EEN T RIFH SR ® ASME SA-209M
American society of mechanical engineers ® ASME SA-210M
® ASME SA-213M
® ASME SA-335M
@ ASTMA 106M
_ ® ASTMA 192M
%R B AR o ASTMA21OM
American Society for Testing and Materials
® ASTMA 213M
® ASTMA 335M
W BB AR e DIN 17175
European Standards ® EN 10216-1
EEILirE ® EN10216-2
Deutsche industrie normen
® GB 3087
FEERE ® GB5310
Chineses National Standards ® GB6479
® GB 9948
® GB/T 13296
. ® JIS G 3456
A\ ST
B ZKIMFT_’E _ ® JIS G 3461
Japaneses industrial standards ® JIS G 3462
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Main Products
and Applications

frA4E Standard

Ste:?gtade GB ASME DIN/EN Appf:iions
(CHINA) (U.S.A) (Euro)
10 SA-106B SeE
R 20 SA-192 8145‘8 HiEsE kSEE
20G SA-210A1 ) Economizer tube
Carbon steel P195GH
20MnG SA-106C Water wall tube
P265GH
25MnG SA-210C
» i
SA-209T1 KARE I BAS
AW 15MoG 15Mo3 Water wall tube
Mo Steel 20MoG SA-209T1a 16Mo3 Superheater tube
° SA-209T1b
Reheater tube
12CriMoG
12Cr2MoG SA-213T11 13CrMo44 e B
& 4A4R SA-213 T22 ISR
12CriMoVG 10CrMo910 Superheater tube
Cr-Mo Steel SA-213T24
15CrMoG X10CrMoVNb91 Reheater tube
SA-213 T91
10Cr9MoVNbN
SA-213T23 e BiEs
HERS N )
c 12Cr2MoWVTIB SA-213 T92 Superheater tube
~Mo-W steel SA-213 T122 Reheater tube
TP304
TP304H
TP321
BEEAEN TP3z1H e BiEs
" TP347
Austenitic Superheater tube
. TP347H
stainless steel Reheater tube
TP316
TP316H
530432
TP310HCbN
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L ks | Available Size Range

#%|#HEER Hot Finished Seamless Steel Tube and Pipe
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© | Baosteel Boiler Tube & Pipe
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AR (A%) #MIER Cold Finished Seamless Steel Tube and Pipe
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IMERIFIRE Outside Diameter Tolerance

TRAE RIFIRE FiEFiE SMEEE SMZIE AnE ERE
Standard Tolerance Make Method Size Min. Size Max. Minus Plus

- AT HF 0 50 -0.50 mm 0.50 mm

- #AINT HF 50.01 9999 -1.00 % 1.00 %

©B 087 - I CF 0 30 -0.30 mm 0.30 mm

- AT CF 30.01 150 -1.00 % 1.00 %

LEE N AT HF ] 54 -0.40 mm 0.40 mm

HREN #AnL HF 54 .1 325 -0.75 % 0.75 %

LEE N #NT HF 3251 9999 -1.00 % 1.00 %

HREN I CF 0 25.4 -0.15 mm 0.15 mm

TR N AL CF 25.41 40 -0.20 mm 0.20 mm

GB 5310 HiBH N AT CF 40.01 50 -0.25 mm 0.25 mm

Zimg N A70T CF 50.01 60 -0.30 mm 0.30 mm

i@ N AL CF 60.01 150 -0.50 % 0.50 %

=% H AT HF 0 54 -0.30 mm 0.30 mm

=% H AT HF 54.1 325 -0.50 % 0.50 %

=& H #ANT HF 325.1 9999 -0.75 % 0.75 %

TR N AT HF 0 50 -0.50 mm 0.50 mm

LEE N #NT HF 50.01 9999 -1.00 % 1.00 %

Zimg N %7nI CF 14 30 -0.20 mm 0.20 mm

i@ N AL CF 30.01 50 -0.30 mm 0.30 mm

EEE N AT CF 50.01 150 -0.75 % 0.75 %

GB 6479 =% H AT HF 0 40 -0.30 mm 0.30 mm

=& H #MINT HF 40.01 159 -0.75 % 0.75 %

=% H #AnL HF 159.01 9999 -0.90 % 0.90 %

=% H AL CF 14 30 -0.15 mm 0.15 mm

=% H %7nI CF 30.01 50 -0.25 mm 0.25 mm

S%&H AT CF 50.01 150 -0.60 % 0.60 %

HREN #A0T HF 0 50 -0.50 mm 0.50 mm

TEE N #AINT HF 50.01 9999 -1.00 % 1.00 %

OB 9948 LEE N #inT CF ] 30 -0.20 mm 0.20 mm

Zimg N A70T CF 30.01 50 -0.30 mm 0.30 mm

i@ N AL CF 50.01 150 -0.75 % 0.75 %

S%H NI HF 0 50 -0.30 mm 0.30 mm




IMESRFIRE Outside Diameter Tolerance

3 RiITRE FhiEAi* IMER IMZIE nnE ERE
Standard Tolerance Make Method Size Min. Size Max. Minus Plus
S H #in T HF 50.01 159 -0.75 % 0.75 %
S H #INT HF 159.01 9999 -0.90 % 090 %
GB 9948 SHH %hnI CF 0 30 -0.15 mm 0.15 mm
B4 H AT CF 30.01 50 -0.25 mm 0.25 mm
B4 H AT CF 50.01 150 -0.60 % 0.60 %
LEE N #in T HF 0 140 -1.25 % 1.25 %
BN #in T HF 140.01 9999 -1.00 % 1.00 %
GB 13296 RGN AT CF 6 30 -0.20 mm 0.15 mm
HiBEN %I CF 30.01 50 -0.30 mm 0.30 mm
EEE N AIICF 50.01 9999 -0.75 % 0.75 %
- - 10.3 48.3 -0.40 mm 0.40 mm
- - 48.31 114.3 -0.79 mm 0.79 mm
- - 114.31 219.1 -0.79 mm 1.59 mm
ASME SA-106
- - 21911 457 -0.79 mm 2.38 mm
- - 458 864 -0.79 mm 3.18 mm
- - 865 1219 -0.79 mm 4.76 mm
- NI HF 0 101.6 -0.80 mm 0.40 mm
- #in T HF 101.61 190.5 -1.20 mm 0.40 mm
- #in T HF 190.51 2286 -1.60 mm 0.40 mm
- %inI CF 0 25.39 -0.10 mm 0.10 mm
- #inI CF 254 38.1 -0.15 mm 0.15 mm
ASME SA-192M - %I CF 38.11 50.79 -0.20 mm 0.20 mm
- AT CF 50.8 63.49 -0.25 mm 0.25 mm
- AT CF 63.5 76.19 -0.30 mm 0.30 mm
- AT CF 76.2 101.6 -0.38 mm 0.38 mm
- %inI CF 101.61 190.5 -0.64 mm 0.38 mm
- AT CF 190.51 228.6 -1.14 mm 0.38 mm
- AT HF 0 101.6 -0.80 mm 0.40 mm
- NI HF 101.61 190.5 -1.20 mm 0.40 mm
- #in T HF 190.51 2286 -1.60 mm 0.40 mm
- #AfnT CF 0 25.39 -0.10 mm 0.10 mm
- %inI CF 254 38.1 -0.15 mm 0.15 mm
ASME SA-209M e
- A7NICF 38.11 50.79 -0.20 mm 0.20 mm
- %hnI CF 50.8 63.49 -0.25 mm 0.25 mm
- %I CF 63.5 76.19 -0.30 mm 0.30 mm
- AT CF 76.2 101.6 -0.38 mm 0.38 mm
- AT CF 101.61 190.5 -0.64 mm 0.38 mm
- %I CF 190.51 2286 -1.14 mm 0.38 mm
ASME SA-210M - #An LT HF 0 101.6 -0.80 mm 0.40 mm
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IMERIFIRE Outside Diameter Tolerance

FRAE RIFIRE whsFE SMEHE ShzIE RnE FERE
Standard Tolerance Make Method Size Min. Size Max. Minus Plus

- #inT HF 101.61 190.5 -1.20 mm 0.40 mm

- #MANT HF 190.51 2286 -1.60 mm 0.40 mm

- AhnT CF 0 25.39 -0.10 mm 0.10 mm

- %I CF 254 38.1 -0.15 mm 0.15 mm

ASME SA-210M - AT CF 38.11 50.79 -0.20 mm 0.20 mm

- AhnT CF 50.8 63.49 -0.25 mm 0.25 mm

- AT CF 63.5 76.19 -0.30 mm 0.30 mm

- AT CF 76.2 1016 -0.38 mm 0.38 mm

- %I CF 101.61 190.5 -0.64 mm 0.38 mm

- AT CF 190.51 2286 -1.14 mm 0.38 mm

- HANTHF 0 101.6 -0.80 mm 0.40 mm

- AN THF 101.61 190.5 -1.20 mm 0.40 mm

- AT HF 190.51 2286 -1.60 mm 0.40 mm

- AL CF 0 25.39 -0.10 mm 0.10 mm

- AT CF 254 38.1 -0.15 mm 0.15 mm

ASME SA-213M - AL CF 38.11 50.79 -0.20 mm 0.20 mm

- AT CF 50.8 63.49 -0.25 mm 0.25 mm

- AT CF 63.5 76.19 -0.30 mm 0.30 mm

- AINT CF 76.2 101.6 -0.38 mm 0.38 mm

- AT CF 101.61 190.5 -0.64 mm 0.38 mm

- AT CF 190.51 2286 -1.14 mm 0.38 mm

- - 10.3 48.3 -0.40 mm 0.40 mm

- - 48.31 114.3 -0.79 mm 0.79 mm

ASME SA-335M - - 114.31 2191 -0.79 mm 1.59 mm

- - 219.11 3238 -0.79 mm 2.38 mm

- - 323.81 9999 -1.00 % 1.00 %

- - 0 50 -0.50 mm 0.50 mm

3 EN 10216-1 - - 50.01 9999 -1.00 % 1.00 %

- - 0 50 -0.50 mm 0.50 mm

Q EN 10216-2 - - 50.01 9999 -1.00 % 1.00 %

,8. - #ANT HF 0 66.66 -0.50 mm 0.50 mm

3 - #AINT HF 66.67 100 -0.75 % 0.75 %

gl' - AT HF 100.01 320 -0.90 % 0.90 %

o DIN 17175 - AT HF 320.01 9999 -1.00 % 1.00 %

El - AhnT CF 0 41,66 -0.25 mm 0.25 mm

= - %I CF 41.67 120 -0.60 % 0.60 %

@ - AT CF 120.01 9999 -0.75 % 0.75 %
3
3




IMESRFIRE Outside Diameter Tolerance

FRAE RiFRE FlER & Mz SMZIE AnE ERE
Standard Tolerance Make Method Size Min. Size Max. Minus Plus
- BN L HF 0 50 -0.50 mm 0.50 mm
- BN L HF 50.01 159.99 -1.00 % 1.00 %
JIS G 3456 - #bn T HF 160 199.99 -1.60 mm 1.60 mm
- Hin T HF 200 9999 -0.80 % 0.80 %
- %I CF 0 40 -0.30 mm 0.30 mm
i %HICF 200 9999 -0.80 % 0.80 %
- #n T HF 0 99.99 -0.80 mm 0.40 mm
R N L HF 100 159.99 -1.20 mm 0.40 mm
i I I HF 160 199.99 -1.80 mm 0.40 mm
- Hin T HF 200 9999 -2.40 mm 0.40 mm
- %I CF 0 24.99 -0.10 mm 0.10 mm
i %I CF 25 39.99 -0.15 mm 0.15 mm
- %I CF 40 49.99 -0.20 mm 0.20 mm
JIS G 3461
R %I CF 50 59.99 -0.25 mm 0.25 mm
i %I CF 60 79.99 -0.30 mm 0.30 mm
- %I CF 80 99.99 -0.40 mm 0.40 mm
- %I CF 100 119.99 -0.60 mm 0.40 mm
i %HICF 120 159.99 -0.80 mm 0.40 mm
- #IICF 160 199.99 -1.20 mm 0.40 mm
- %I CF 200 9999 -1.60 mm 0.40 mm
i N THF 0 99.99 -0.80 mm 0.40 mm
- Hin T HF 100 159.99 -1.20 mm 0.40 mm
- BN THF 160 199.99 -1.80 mm 0.40 mm
i I I HF 200 9999 -2.40 mm 0.40 mm
- %I CF 0 24.99 -0.10 mm 0.10 mm
- %I CF 25 39.99 -0.15 mm 0.15 mm 4
JIS G 3462 - #inT CF 40 49.99 -0.20 mm 0.20 mm -
. %L CF 50 59.99 -0.25 mm 0.25 mm S
- %I CF 60 79.99 -0.30 mm 0.30 mm %
- #inT CF 80 99.99 -0.40 mm 0.40 mm %
- %I CF 100 119.99 -0.60 mm 0.40 mm =
- %I CF 120 159.99 -0.80 mm 0.40 mm E
i %HICF 160 199.99 -1.20 mm 0.40 mm §
- %I CF 200 9999 -1.60 mm 0.40 mm -]
3
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BER1F2A% Wall Thickeness Tolerance

R |HESER| sEHE | NEE | MEL| BER | 2EE EERRBSMERMTO) oz | EoZ
Standard Class Make Method | Size Min. Size Max.| W.TMin. | W.TMax. | mMin. | Max. | Min. | Max. Minus Plus
- #h0 T HF 0 102 0 3.2 - - - - |-0.40mm| 0.40mm
- T HF 0 102 3.21 50 - - . - |-12.50% | 12.50%
- #0T HF 102.1 | 9999 | 267 50 - - 0 | 005| -15% 15%
- T HF 1021 | 9999 | 3.21 50 - - 1006 | 01 [-12.50% | 12.50%
GB30R7 | _ BT HF | 1021 | 9999 - - - - 011 | 05 |-1250% | 12.50%
- %I CF - - 0 1 - - - - |-1.50mm| 1.50mm
- AT CF - - 1.01 1.5 - - - - |-1.50mm| 15.00%
- AMT CF - - 1.51 3 - - - - |-10.00% | 15.00%
- AT CF - - 3.01 20 - - - - 1-10.00% | 12.50%
HiBHE N | T HF - - 0 4 - - - - |-0.45mm| 0.45mm
LR N | FAINT HF - - 401 20 - - - - 1-10.00% | 12.50%
BN | HINTHF 0 [218.99 | 20.01 50 - - - - 1-10.00% | 10.00%
@A N | AT HF 219 | 9999 | 20.01 50 - - - - |-10.00% | 12.50%
LEEN| AT CF - - 0 3 - - - - |-0.30mm| 0.30mm
L@HEN| AT CF - - 3.01 20 - - - - |-10.00% | 10.00%
S%&H AT HF - - 0 4 - - - - |-0.35mm| 0.35mm
SHH | #inI HF - - 4.01 20 - - - - 1-10.00% | 10.00%
BHH | #INTHF 0 [218.99 | 20.01 50 - - - - | -750% | 7.50%
BHH | #inT HF 219 | 9999 | 20.01 50 - - . - |-10.00% | 10.00%
&% H AL CF - - 0 3 - - - - |-0.20mm | 0.20mm
GB 5310
B%H | AMMICF - - 3.01 20 - - . - | -7.50% | 7.50%
@A N | AINT HF - - 0 4 - - - - | 0.00mm | 0.90mm
LR N | FAINT HF - - 401 50 - - - - | 0.00% | 25.00%
LEEN| AMICF - - 0 3 - - - - | 0.00mm | 0.60mm
P N | AT CF - - 3.01 20 - - - - | 0.00% | 20.00%
SHH | #INTI HF - - 0 4 - - - - | 0.00mm | 0.70mm
BAH | #inIHF - - 4.01 50 - - . - | 0.00% | 22.00%
B%H | AMMICF - - 0 3 - - - - | 0.00mm | 0.40mm
EHH | AT CF - - 3.01 20 - - - - | 0.00% | 15.00%
LR N | FAINT HF - - 0 20 - - - - |-10.00% | 15.00%
LBE N | 40T HF - - 20.01 50 - - - - |-10.00% | 12.50%
GB 6478 P N | AT CF - - 0 3 - - - - 1-10.00% | 12.50%
LEEN| AT CF - - 3.01 20 - - - - [-10.00% | 10.00%




BEf7iF/A% Wall Thickeness Tolerance

R | HESR| sEAsE | AR [SMEL| 2ER | 2R REERRESMERETO | gz | EaZ
Standard Class Make Method | Size Min. |Size Max.| WT.Min. | WTMax. | min. | Max. | Min. | Max. Minus Plus
SHH | #inT HF - - 0 50 - - - - |-10.00%| 10.00%
GBG479 | magH | %mICF - - 0 3 - - - - |-10.00% | 10.00%
BH%H | AT CF - - 3.01 20 - - - - | -7.50% | 7.50%
i@ N[ #HINT HF - - 0 20 - - - - |-10.00% | 15.00%
LB N | #inT HF - - 20.01 50 - - - - |-10.00% | 12.50%
@GN | AT CF - - 0 3 - - - - |-10.00% | 12.50%
B 9948 EHEN | AT CF - - 3.01 20 - - - - |-10.00% | 10.00%
B H | #inTI HF - - 0 20 - - - - |-10.00%| 10.00%
BHH | T HF - - 20.01 50 - - - - |-10.00% | 10.00%
EHH | AICF - - 0 3 - - - - |-10.00% | 10.00%
% H | AT CF - - 3.01 20 - - - - | -7.50% | 7.50%
- #INT HF 0 140 0 3 - - - - | 0.00% | 40.00%
- AT HF 0 140 3.01 4 - - - - | 0.00% | 35.00%
- #INT HF 0 140 | 4.01 5 - - - - | 0.00% | 33.00%
- #INT HF 0 140 5.01 50 - - - - | 0.00% | 28.00%
- #INT HF | 140.01 | 9999 0 3 - - - - | 0.00% | 40.00%
GB 13296
- #INT HF | 140.01 | 9999 | 3.01 4 - - - - | 0.00% | 35.00%
- #INT HF | 140.01 | 9999 | 4.01 5 - - - - | 0.00% | 33.00%
- #INT HF | 140.01 | 9999 | 5.01 50 - - - - | 0.00% | 28.00%
- 40T CF 0 38 - - - - - - 0.00% | 20.00%
- AT CF | 3801 | 9999 - - - - - - | 0.00% | 22.00%
SN - - 103 | 1219 | o0 50 - - - - [-12.50% | 15.00%
- AT HF - - 0 24 - - - - | 0.00% | 40.00%
- #INT HF - - 2.41 3.8 - - - - | 0.00% | 35.00%
ASME - AT HF - - 3.81 46 - - - - | 0.00% | 33.00%
SA-192M| AT HF - - | as 50 - - - - ] 000% | 28.00%
- %I CF 0 38.1 - - - - - - | 0.00% | 20.00%
- AANT CF 38.11 | 2286 - - - - - - 0.00% | 22.00%
- AT HF - - 0 24 - - - - | 0.00% | 40.00%
ASME - #INT HF - - 2.41 3.8 - - - - | 0.00% | 35.00%
SA-209M - AT HF - - 3.81 46 - - - - | 0.00% | 33.00%
- #INT HF - - 461 50 - - - - | 0.00% | 28.00%
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BER1F2A% Wall Thickeness Tolerance

W RESR| REHE | MEE SMEL | BEE | MEL PEEERBS SMERMTO | g | Eas
Standard Class Make Method | Size Min. |Size Max.| W.T.Min. | Size Max.| min. | Max. Min. | Max. Minus Plus

ASME - AT CF 0 38.1 - - - - - - 0.00% | 20.00%

SA-209M ; AMICF | 3811 | 2286 - - - - - - | 0.00% | 22.00%

- #pNT HF - . 0 2.4 - - - - | 0.00% | 40.00%

. AT HF - - 2.41 3.8 - - - - | 0.00% | 35.00%

ASME - #pNT HF - . 3.81 46 - - - - | 0.00% | 33.00%

SA-210M - #BINT HF - - 461 50 - - - - | 0.00% | 28.00%

. % hT CF 0 38.1 - - - - - - | 0.00% | 20.00%

. AT CF | 3811 | 2286 - - - - - - | 0.00% | 22.00%

- #pNT HF - . 0 2.4 - - - - | 0.00% | 40.00%

. AT HF - - 2.41 3.8 - - - - | 0.00% | 35.00%

ASME - #pNT HF - . 3.81 46 - - - - | 0.00% | 33.00%

SA213M | #INT HF - - | s 50 S - o] - | 000% | 28.00%

. % hT CF 0 38.1 - - - - - - | 0.00% | 20.00%

. AT CF | 3811 | 2286 - - - - - - | 0.00% | 22.00%

sﬁgg’gm ] - - - - - - - - - |-12.50% | 15.00%

- - 0 219.1 0 32 - - - - |-0.40mm/| 0.40mm

. - 0 2191 | 3.21 50 - - - - |-12.50%| 12.50%

EN . - 21911 | 9999 - - - - 0 |0.025|-20.00%| 20.00%

10216-1 ) - 21911 | 9999 - - - - 0.026 | 0.05 |-15.00% | 15.00%

. - 21911 | 9999 - - - - 0051 | 01 [-12.50%| 12.50%

. - 219.11 | 9999 - - - - 0101 | 0.5 [-10.00% | 10.00%

- - 0 219.1 0 32 - - - - |-0.40mm/| 0.40mm

. - 0 2191 | 3.21 50 - - - - |-12.50%| 12.50%

EN . - 21911 | 9999 - - - - 0 |0.025|-20.00%| 20.00%

10216-2 . - 21911 | 9999 - - - - |0.026 | 0.05 |-15.00% | 15.00%

. - 21911 | 9999 - - - - 0051 | 01 [-12.50%| 12.50%

. - 219.11 | 9999 - - - - 0101 | 0.5 [-10.00% | 10.00%

. - 0 130 - - 0 2 - - |-10.00%| 15.00%

. - 0 130 - - 201 | 4 - - 1-10.00%| 12.50%

DIN 17175 . - 0 130 - - 401 | 99 - - | -9.00% | 9.00%

. - 130.01 | 320 - - - - 0 | 0.05 |-12.50% | 17.50%

. - 130.01 | 320 - - - - |0.051| 0.11 [-12.50% | 12.50%




BEf7iF/A% Wall Thickeness Tolerance

PR RESR| HEHE | AMER | SMEIE| BER | BEr EEERES INERMTO | poag | Eag
Standard Class Make Method | Size Min. |Size Max.| W.TMin. | W.TMax. | min. | Max. Min. | Max. Minus Plus
- - 130.01 320 - - - - 0111 | 0.5 |-10.00% | 10.00%
- - 320.01 660 - - - - 0 0.05 |-12.50% | 22.50%
DIN 17175
- - 320.01 660 - - - - 0.051 | 0.09 |-12.50% | 15.00%
- - 320.01 660 - - - - 009 | 05 |-10.00% | 12.50%
- AT HF - - 0 4 - - - - |-0.50mm| 0.50mm
- LT HF - - 4.01 50 - - - - -12.50% | 12.50%
JIS G 3456
- 4TI CF - - 0 2 - - - - [-0.20mm| 0.20mm
- AT CF - - 2.01 50 - - - - -10.00% | 10.00%
- #inT HF 0 99.99 2 2.39 - - - - 0.00% | 40.00%
- #inT HF 0 99.99 2.4 3.79 - - - - 0.00% | 35.00%
- #inT HF 0 99.99 3.8 4.59 - - - - 0.00% | 33.00%
- AT HF 0 99.99 46 50 - - - - 0.00% | 28.00%
- AT HF 100 9999 2.4 3.79 - - - - 0.00% | 35.00%
JIS G 3461
- LT HF 100 9999 3.8 4.59 - - - - 0.00% | 33.00%
- LT HF 100 9999 46 50 - - - - 0.00% | 28.00%
- AT CF 0 39.99 0 1.99 - - - - 0.00mm | 0.40mm
- AT CF 0 39.99 2 20 - - - - 0.00% | 20.00%
- AT CF 40 9999 0 50 - - - - 0.00% | 22.00%
- #inT HF 0 99.99 2 239 - - - - 0.00% | 40.00%
- AT HF 0 99.99 2.4 3.79 - - - - 0.00% | 35.00%
- AT HF 0 99.99 3.8 4.59 - - - - 0.00% | 33.00%
- NI HF 0 99.99 46 50 - - - - 0.00% | 28.00%
- LT HF 100 9999 24 3.79 - - - - 0.00% | 35.00%
JIS G 3462
- #inT HF 100 9999 3.8 4.59 - - - - 0.00% | 33.00%
- #inT HF 100 9999 4.6 50 - - - - 0.00% | 28.00%
- AT CF 0 39.99 0 1.99 - - - - 0.00mm | 0.40mm
- AT CF 0 39.99 2 20 - - - - 0.00% | 20.00%
- AhnT CF 40 9999 0 50 - - - - 0.00% | 22.00%
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L2 %4 | Chemical Composition

Sgﬁm Steif’gfade ffnf} C|sSi M| P|S | N C| M|V | N|Ti | B |W/|A | N/cu
" min 007 017 035
P max 013 037 065 0.035 0.035 030 0.5 015 0.08 0.25
- min 017 017 035 [ I | | T |
max 023 037 065 0.035 0.035 030 0.25 0.25
55 min 017 017 0.35
max 023 037 0.65 0.025 0.015 025 025 015 0.08 0.010 0.008 0.20
max 023 037 1.00 0.025 0.015 025 025 0.15 0.08 0.008 0.20
psyng M 022 0.7 070
max 027 037 1.00 0.025 0.015 025 025 0.15 0.08 0.008 0.20
og | M 042 0.7 040 [ 02 | = |
max 020 037 0.80 0.025 0.015 030 0.30 0.35 0.08 0.008 0.20
soMo | M 015 0.17 040 0.44
max 025 037 0.80 0.025 0.015 030 0.30 0.65 0.08 0.008 0.20
B 5310 12Gmiog | MM 008 0.17 040 0.40 0.40
|max 015 037 070 0.025 0.015 030 070 0.55 0.08 B 0,008 0.20
s | M 012 0.17 040 0.80 0.40
max 0.18 037 070 0.025 0.015 030 1.10 0.55 0.08 0.008 0.20
12CrMoG | M 0.08 0.40 200 0.90
| max 045 050 060 0.025 0.015 030 250 1.13 0.08 “ N 0.008 0.20
2CHMovG | M 0.08 047 040 0.90 025 0.15
max 015 037 0.70 0.025 0.010 030 1.20 0.35 0.30 0.008 0.20
cramorrg ™" 008 045 045 160 050 0.28 0.080 00020 0.30
max 015 075 0.65 0.025 0.015 030 210 0.65 0.42 0.180 00080 0.55 0.008 0.20
o Cr9Mo1VNbN‘ min 008 020 030 800 085 018 0060 0.030
max 0.2 050 0.60 0.020 0.010 040 950 1.05 0.25 0.100 0.020 0.070 0.20
o min 007 017 0.350
max 0.14 037 0.650 0.030 0.030 025 0.15 0.010 0.008 0.20
9 max 024 037 0.650 0.030 0.030 025 025 0.15 0.08 0.010 0.20
min  0.12 0.20 1.200
- 16M0 max 020 060 1.600 0.030 0.030 030 0.30 0.20
§ GBO4TS| min 0.08 0.17 0.400 [ 040 040 [ I .
& max 045 037 0.700 0.030 0.030 030 070 0.55 0.20
o min 012 017 0.400 0.80 0.40
e 150Mo - ax 048 037 0700 0.030 0,030 0.30 140 055 020
E _ min 4.00 0.45
o max 015 050 0.600 0.030 0.030 060 6.00 060 | | | 0.20
s oo | 008 0.400 200 0.90
oo max 015 050 0.700 0.030 0.030 030 2.50 1.20 0.20
v
E




TRAE ki BRI i i
S| sk |l C|Si|Ma| P | S |N |C|Mo| V|[N| Ti |B Al | N | Cu
- min  0.07 0.17 035 0.030
max 0.13 0.37 0.65 0.020 025 0.15 0.008 0.20
. min 017 0.17 035 0.030 . | | . .
max 0.23 037 0.65 0.020 025 025 0.15 0.008 0.20
5 min  0.08 0.17 0.40 0.030 0.40 0.40 0.08
max 0.5 0.37 0.70 0.020 0.30 0.70 0.55 0.008 0.20
_—— min 012 0.17 0.40 0.030 0.80 0.40
max 018 0.37 0.70 0.020 030 1.10 0.55 0.008 0.20
i min 0.030 400 045
max 0.15 050 0.60 0.020 0.30 6.00 0.60 0.008 0.20
iCrionig  |_™n__0.04 0030 800 18.00 I . .
max 0.10 1.00 2.00 0.020 11.00 20.00 0.008 0.20
in 0. . 00 17.
—— LT 0.030 9.00 17.00 8C
max 0.10 1.00 2.00 0.020 13.00 20.00 1.000 0.008 0.20
e L 0.035 8.00 17.00
max 0.07 1.00 2.00 0.030 11.00 19.00
‘ min 0.035 8.00 17.00
1Cr18Ni9
max 015 1.00 2.00 0.030 10.00 19.00
_ min 0.035 8.00 18.00
00Cr19Ni10
max 0.03 1.00 2.00 0.030 12.00 20.00
i _ 00 17.00
0CHaNIaTI min 0.035 9.00
max 0.08 1.00 2.00 0.030 12.00 19.00
_ min  0.04 0.035 9.00 17.00
1CH8NI11Ti
max 010 0.75 2.00 0.030 13.00 20.00
ocrianiting | ™" 0.035 9.00 17.00
Gataa0e) max 0.08 1.00 2.00 0.030 13.00 19.00
_ min  0.04 0.035 9.00 17.00
1Cr9Ni11Nb
max 0.10 1.00 2.00 0.030 13.00 20.00
_ min  0.04 0.030 11.00 16.00 2.00
1Cr7Ni12Mo2 — —_— — — - -
max 010 0.75 2.00 0.030 14.00 18.00 3.00
; min 0.035 12.00 16.00 2.00
| 00Cr17Ni14Mo2
_ max 0.03 1.00 2.00 0.030 15.00 18.00 3.00
_ min 0.035 11.00 16.00 1.80 5C
| 0Cr18Ni12Mo2Ti
_ max 0.08 1.00 2.00 0.030 14.00 19.00 2.50 0.700
! min 0.035 11.00 16.00 1.80 5(C0.02)
1Cr18Ni12Mo2Ti
_ max 0.12 1.00 2.00 0.030 14.00 19.00 2.50 0.800
!0018N‘12M03T min 0.035 11.00 16.00 2.50 5C
anid '"max 008 1.00 2.00 0.030 14.00 19.00 3.50 0700
T min 0.035 8.00 17.00 5(C-0.02)
" [max 012 1.00 2.00 0.030 11.00 19.00 0.800
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by 3 $WFf PRI i i
G ME | el | C ST Mn | P S [N |Cr|[Mo| V |Nb | Ti B | W /| A | N | Cu
0CHSNi13Mo3 ™ 11.00 18.00 3.00
max 0.08 1.00 2.00 0.035 0.030 15.00 20.00 4.00
SRR i 11.00 18.00 3.00
max 0.03 1.00 2.00 0.035 0.030 15.00 20.00 4.00
2Cr23Ni13 min 12.00 22.00
GB 13296 max 0.20 1.00 2.00 0.035 0.030 15.00 24.00
0Cr2sNizo |- MN 19.00 24.00
max 0.08 1.00 2.00 0.035 0.030 22.00 26.00
2CrasNizo | 19.00 24.00
max 0.25 150 2.00 0.035 0.030 22.00 26.00
0Cr18Ni13Si4 |-™" 3.00 11.50 15.00
max 0.08 5.00 2.00 0.035 0.030 15.00 20.00
SA-106A min 0.10 0.27 0.40
max 0.25 0.93 0.035 0.035 040 040 0.15 0.08
ASME SA-1068B min 0.10 0.29 0.40
SA-106 max 0.30 1.06 0.035 0.035 0.40 040 0.15 0.08
min 0.10 0.29 0.40
SA-106C
max 0.35 1.06 0.035 0.035 0.40 040 0.15 0.08
ASME min  0.06 0.27
SA-192
SA-192M max 0.18 025 0.63 0.035 0.035
min  0.10 0.10 0.30 0.44
SA-209T1
max 0.20 0.50 0.80 0.250 0.250 0.65
ASME min 0.15 0.10 0.30 0.44
SA-209T1a
SA-208M max 0.25 0.50 0.80 0.250 0.250 0.65
min 0.10 0.30 0.44
SA-209T1b
max 0.14 0.50 0.80 0.250 0.250 0.65
min 0.10
SA-210A1
ASME max 0.27 0.93 0.035 0.035
SA-210M i 10 0.2
SA-210C min 0.10 029
max 0.35 1.06 0.035 0.035
min 010 0.10 0.30 0.50 0.44
SA-213T2
max 0.20 0.30 0.61 0.025 0.025 0.81 065
min 0.30 400 045
SA-213T5
max 0.15 0.50 0.60 0.025 0.025 6.00 0.65
sisznqgm SA213TO min 0.25 0.30 8.00 0.90
) i max 0.15 1.00 0.60 0.025 0.025 10.00 1.10
SA13T11 min  0.05 0.50 0.30 1.00 0.44
i max 0.15 1.00 0.60 0.025 0.025 150 0.65
min  0.05 0.30 0.80 0.44
SA-213T12
max 0.15 05 0.61 0.02 0.025 125 065




kR MFp PRI ; ;
e | ™M Cco | si{Mn| P | S| Ni|Cr M|V |No|Ti|B|W/|A |N]|Cu
SA213Top |Min_0.05 0.30 190 0.87
max 0.15 050 0.60 0.025 0.025 260 113
SA2{3To3 | Min 004 0.10 190 0.05 020 0.020
max 0.0 0.50 0.60 0.030 0.010 2,60 0.30 0.30 0.080 00005 1.45 0.030
SA2{3Toq |Min_ 008 020 0.30 800 0.85 0.18 0.060 00060 1.75 0.030 0.030
max 0.2 050 060 0020 0.010 0.40 950 1.05 0.25 0.100 0.070
SA213Tep .M 0.07 0.30 850 030 0.15 0.040 0.040 0.030
max 013 050 060 0020 0.010 0.40 9.50 0.60 0.25 0.090 00010 1.50 0.070
SA213T12p | MiIN_0.07 10.00 025 0.15 0.040 00060 2.00 0.040 0.040
ASME max 014 050 070 0.020 0.010 0.50 12.50 0.60 0.30 0.100 00005 1.50 0.100 0.30
SA-213M P304 min 8.00 18.00 00050 2.50 0.040 1.70
max 0.080 0.75 2.00 0.040 0.030 11.00 20.00
TP304H min  0.040 8.00 18.00
max 0.100 0.75 2.00 0.040 0.030 11.00 20.00
TP310S min  0.080 19.00 24.00
max 0.756 2.00 0.045 0.030 22.00 26.00 0.75
min 10.00 16.00 2.00
TP316L
max 0.035 1.00 2.00 0.040 0.030 15.00 18.00 3.00
min  0.040 9.00 17.00 2.00 8C
TP347H
max 0.100 0.75 2.00 0.040 0.030 13.00 20.00 3.00 1.000
in 010 0.10 0. 44
saaspy | Min 010 0.10 030 0
max 020 0.50 0.80 0.025 0.025 0.65
min  0.10 0.10 0.30 0.50 0.44
SA-335P2
max 020 0.30 061 0.025 0.025 0.81 0.65
min 0.30 400 044
SA-335P5
max 0.15 050 0.60 0.025 0.025 6.00 0.65
min 0.25 0.30 8.00 0.90
SA-335P9
max 0.5 1.00 0.60 0.025 0.025 10.00 1.10
min  0.05 0.50 0.30 1.00 0.44
SA-335P11
ASME max 015 1.00 0.60 0.025 0.025 150 0.65
SA-335M min  0.05 0.30 0.80 0.44
SA-335P12
max 0.15 05 061 0.025 0.025 125 065
min  0.05 0.30 190 087
SA-335P22
max 0.15 050 0.60 0.025 0.025 260 113
min  0.04 0.10 190 0.05 020 0.020 00005 1.45
SA-335P23
max 0.10 050 0.60 0.030 0.010 260 030 0.30 0.080 00060 1.75 0.030
min  0.08 020 0.30 800 0.85 0.18 0.060 0.030
SA-335P91
max 012 050 060 0020 0.010 0.40 9.50 1.05 0.25 0.100 0.040 0.070
min  0.07 0.30 850 030 0.15 0.040 00010 1.50 0.030
SA-335P92
max 013 050 0.60 0.020 0.010 0.40 9.50 0.60 025 0.090 00060 2.00 0.040 0.070
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593 MR R ; ; :
e R M el si{Mn| P | S| Ni|C M|V |No|Ti |B|W]|A/|N|/Cu
P195TR1 N
max 013 035 0.70 0.0250.020 0.30 030 0.08 002 0.010 0.040 0.30
P195TR2 |- 0.020
max 0.13 035 0.70 0.0250.020 0.30 030 0.08 002 0.010 0.040 0.30
P235TR1 o
EN max 0.16 035 1.20 0.0250.020 030 030 0.08 002 0.010 0.040 0.30
10216 P235TR2 |- 0.020
max 016 035 1.20 0.0250.020 0.30 030 0.08 002 0.010 0.040 0.30
P265TR1 L n
max 020 040 140 0.0250020 0.30 030 0.08 002 0.010 0.040 0.30
PoesTR2  |-MiN 0.020
max 020 040 1.40 0.0250.020 030 030 0.08 002 0.010 0.040 0.30
P195GH min 0.020
max 013 035 0.70 0.0250.020 030 030 0.08 002 0.010 0.040 0.30
P235GH min 0.020
max 016 035 1.20 0.0250.020 0.30 030 0.08 002 0.010 0.040 0.30
P265GH min 0.020
max 020 040 140 0.0250020 030 030 0.08 0.02 0.010 0.040 0.30
min  0.12 0.40 0.25
16Mo3
EN max 020 0.35 0.90 0.0250.020 0.30 030 0.35 0.040 0.30
10216-2 13CrMoa.s |.min_ 010 0.40 0.70 0.40
max 017 035 0.70 0.0250020 030 145 0.60 0.040 0.30
min  0.08 0.30 200 0.90
10CrMo9-10
max 014 050 0.70 0.025 0020 030 250 1.10 0.040 0.30
min 0.08 025 0.30 800 0.90
X11CrM09-1+1
max 015 1.00 0.60 0.025 0.020 10.00 1.10 0.040 0.30
min 0.08 025 0.30 800 0.90
X11CMo9-1+NT
max 0.15 1.00 0.60 0.025 0.020 10.00 1.10 0.040 0.30
—_— min 0.10 0.40
' max 017 0.35 0.80 0.040 0.040
S5 min 0.10 0.40
o ' max 021 035 1.20 0.040 0.040
] min 012 0.10 0.40 0.25
- DIN17175]  15Mo3
= max 020 035 080 0.035 0.035 0.35
o min 0.10 0.10 0.40 070 045
= 13CMo44
X max 0.18 035 0.70 0.035 0.035 110 065
— min  0.08 0.40 200 0.90
2 10CrMo910
= max 015 050 0.70 0.035 0.035 250 1.20
S s steraro LM 0.10 0.30
Qo max 0.25 0.35 0.90 0.035 0.035
i
=]
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FRAE M PR i i
s | seidne |l © | e | e B S| M e bl | o i
min 0.10 0.30
STPT 410
1IS G 456 max 0.30 0.35 1.00 0.035 0.035 0.30
min 0.10 0.30
STPT 480
max 0.33 035 1.00 0.035 0.035 0.30
min 0.30
STB 340
max 0.18 035 060 0.035 0.035 0.30
min 0.30
UISG 3461 | STB 410
max 0.32 0.35 0.80 0.035 0.035 0.30
min 1.00
STB 510
max 0.25 0.35 1.50 0.035 0.035 0.30
min 010 0.10 0.30 0.45
STBA 12
max 0.20 050 0.80 0.035 0.035 0.30 0.65
min 015 0.10 0.30 0.45
STBA 13
max 0.25 050 0.80 0.035 0.035 0.30 0.65
min 0.30 0.80 0.45
STBA 22
max 0.15 0.50 0.60 0.030 0.030 0.30 1.25 0.65
VIS G 3462 min 0.50 0.30 1.00 0.45
STBA 23
max 0.15 1.00 0.60 0.030 0.030 0.30 1.50 0.65
min 0.30 1.90 0.87
STBA 24
max 0.15 050 060 0.030 0.030 030 260 1.13
min 0.30 4.00 0.45
STBA 25
max 0.15 050 060 0.030 0.030 0.30 6.00 0.65
min 0.25 0.30 8.00 0.90
STBA 26
max 0.15 1.00 0.60 0.030 0.030 0.30 10.00 1.10
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| Mechanical Properties

= g | JERR3EFE AR AT TEHE HhED
Sgﬁrd é?;i Eknig Yield Strength | Tensile Strength Elongation Impact Energy H :EES 5
Mpa Mpa % J
10 min 205 335 24.0
max 475
GB 3087
20 min 245 410 20.0
max 550
20G min 245 410 24.0 40
max 550
min 240 415 22.0 40
20MnG
max 560
min 275 485 20.0 40
25MnG
max 640
min 270 450 22.0 40
15MoG
max 600
min 220 415 220 40
20MoG
max 665
min 205 410 21.0 40
12CrMoG
max 560
GB 5310
min 295 440 21.0 40
15CrMoG
max 640
min 280 450 22.0 40
12Cr2MoG
max 600
min 255 470 21.0 40
12CriMoVG
max 640
min 345 540 18.0 40
12Cr2MoW\TIB
max 735
min 440 610 16.0 40
12Cr3MoVSITiB
max 805
min 415 585 20.0 40
10CrSMo1VNDbN
max




oy R BRI JERRERE IR E EfpE MEIh B
Standard e L Yield Strength | Tensile Strength Elongation Impact Energy Hardness
Mpa Mpa % J
min 205 335 24.0
10
max 490
min 245 410 24.0 39
20
max 550
min 320 490 21.0 47
16Mn
GB 6479 max 670
min 235 440 21.0 47
12CrMo
max 640
min 280 450 20.0 38
15CrMo
max 600
min 295 470 19.0 62
1Cr5Mo
max 670
min 195 390 22.0 94
12Cr2Mo
max 590
min 205 335 25.0 35
10
max 475
min 245 410 24.0 35
20
max 550
min 205 410 21.0 35
12CrMo
max 560 156 HB
GB 9948 min 235 440 21.0 35
15CrMo
max 640 170 HB
min 195 390 22.0 35
1Cr5Mo
max 590 187 HB
min 205 520 35.0
1Cr19Ni9
max
min 205 520 35.0
1Cr19Ni11Nb
max
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7 Y JERR2EE hE R IEfZE ks |
Sttll:lﬁrd éﬁli fﬁﬁg Yield Strength | Tensile Strength Elongation Impact Energy HEESS
Mpa Mpa % J
min 205 520 35.0
0Cr18Ni9
max
min 205 520 35.0
1Cr18Ni9
max
min 175 480 35.0
00Cr19Ni10
max
min 205 520 35.0
0Cr18Ni10Ti
max
min 205 520 35.0
1Cr18Ni11Ti
max
min 205 520 35.0
0Cr18Ni11Nb
max
min 205 520 35.0
1Cr19Ni11Nb
GB 13296 max
min 205 520 35.0
1Cr17Ni12Mo2
max
min 175 480 40.0
00Cr17Ni14Mo2
max
min 205 530 35.0
0Cr18Ni12Mo2Ti
max
min 215 540 35.0
1Cr18Ni12Mo2Ti
max
min 205 530 35.0
0Cr18Ni12Mo3Ti
max
min 205 520 40.0
1Cr18Ni9Ti
max
min 205 520 35.0
0Cr19Ni13Mo3
max




= 4 JERRSRRE HLSE BE IEfZE &I
Stt]r;g%rd é?a-fe ?Eiﬁ? Yield Strength | Tensile Strength Elongation Impact Energy HEESS
Mpa Mpa % J
min 175 480 35.0
00Cr19Ni13Mo3
max
min 205 520 35.0
2Cr23Ni13
max
min 205 520 35.0
GB 13296 0Cr25Ni20
max
min 205 520 35.0
2Cr25Ni20
max
min 205 520 35.0
0Cr18Ni13Si4
max
min 205 330 35.0
SA-106A
max
min 240 415 30.0
ASME SA-106 SA-106B
max
min 275 485 30.0
SA-106C
max
min 180 325 35.0
ASME SA-192M SA-192
max 77 HRB
min 205 380 30.0
SA-209T1
max 80 HRB
min 195 365 30.0
ASME SA-209M| SA-209T1a
max 81 HRB
min 220 415 30.0
SA-209T1b
max 77 HRB
min 255 415 30.0
SA-210A1
max 79 HRB
ASME SA-210M
min 275 485 30.0
SA-210C
max 89 HRB
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7 Y JERRSREE LR I hETh
Sttll:lﬁrd éﬁli fﬁﬁg Yield Strength | Tensile Strength Elongation Impact Energy HEESS
Mpa Mpa % J
min 205 415 30.0
SA-213T2
max 85 HRB
min 205 415 30.0
SA-213T5
max 85 HRB
min 205 415 30.0
SA-213T9
max 89 HRB
min 205 415 30.0
SA-213T11
max 85 HRB
min 220 415 30.0
SA-213T12
max 85 HRB
min 205 415 30.0
SA-213T22
max 85 HRB
min 400 510 20.0
SA-213T23
max 97 HRB
ASME SA-213M
min 415 585 20.0
SA-213T91
max 250 HB
min 440 620 20.0
SA-213T92
max 250 HB
min 205 515 35.0
TP304
max 90 HRB
min 205 515 35.0
TP304H
max 90 HRB
min 205 515 35.0
TP310S
max 90 HRB
min 170 485 35.0
TP316L
max
min 205 515 35.0 90 HRB
TP347H
max
min 205 380 30.0 90 HRB
SA-335P1
max
ASME SA-335M
min 205 380 30.0
SA-335P2
max




= 4 JERRSRRE HUhIoR BE I HhETh
Stt]r;g%rd é?a-fe ?Eiﬁ? Yield Strength | Tensile Strength Elongation Impact Energy H ﬁ Ess
Mpa Mpa % J
min 205 415 30.0
SA-335P5
max
min 205 415 30.0
SA-335P9
max
min 205 415 30.0
SA-335P11
max
min 220 415 30.0
SA-335P12
max
min 205 415 30.0
SA-335P22
ASME SA-335M max
min 400 510 20.0
SA-335P23
max 220 HB
min 415 585 20.0
SA-335P91
max 250 HB
min 440 620 20.0
SA-335P92
max 250 HB
min 440 620 20.0
SA-335P122
max 250 HB
min 195 320 27.0
P195TR1
max 440
min 195 320 27.0 40
P195TR2
max 440
min 235 360 25.0
P235TR1 500
EN 10216-1 mex
min 235 360 25.0 40
P235TR2
max 500
min 265 410 21.0
P265TR1
max 570
min 265 410 21.0 40
P265TR2
max 570
min 195 320 27.0 40
EN 10216-2 P195GH
max 440
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5 ’ EAREE | pHEE | EHE i
Sttll:lﬁrd éﬁli fﬁﬁg Yield Strength | Tensile Strength Elongation Impact Energy HEESS
Mpa Mpa % J
min 235 360 25.0 40
P235GH
max 500
min 265 410 23.0 40
P265GH
max 570
min 280 450 22.0 40
16Mo3
EN 10216-2 max 600
min 290 440 22.0 40
13CrMo4-5
max 590
min 280 480 22.0 40
10CrMo9-10
max 630
min 210 460 20.0 40
X11CriVio9-1+1
max 640
min 390 590 18.0 40
X11CrMo9-1+NT
max 740
min 235 360 25.0 48 34
St35.8
max 480
min 255 410 21.0 41 27
St45.8
max 530
DIN 17175 15Mo3 min 270 450 22.0 48 34
max 600
min 290 440 22.0 48 34
13CrMo44
max 590
min 280 450 20.0 48 34
10CrMo910
max 600
min 215 370 30.0
STPT 370
max
min 245 410 25.0
JIS G 3456 STPT 410
max
min 275 480 25.0
STPT 480
max
min 175 340 35.0
JIS G 3461 STB 340
max




= JERRSRRE HLSE BE JEfR &I
Standard gﬁqﬁ ?f:.ﬁ'tj Yield Strength | Tensile Strength Elongation Impact Energy Hﬁlzss
Mpa Mpa % J
min 255 410 25.0
JIS G 3461 STB 410
max
min 295 510 25.0
STB 510
max
min 205 380 30.0
STBA 12
max
min 205 410 30.0
STBA 13
max
min 205 410 30.0
STBA 22
max
JIS G 3462
min 205 410 30.0
STBA 23
max
min 205 410 30.0
STBA 24
max
min 205 410 30.0
STBA 25
max
min 205 410 30.0
STBA 26
max
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¥ 5k 5 | Special Products

RIBgE
FaERTHERMRMPKLE, BEX
HRINENERAE, RSPEANE.
FRRRRITERIE, EWNEREEAEHK
JLEIRSTHIRBRIER . B fmR B RPSE#RLD
2, EREAARENMENRFNRERE.

FRUEAPRITERITE.

Rifke Tube

It is used as a water wall tube loaded with a high-
ly heated flux and is also expected to find broad-
ened other uses in the viewpoint of its energy
saving effect and higher safety against the over-
heating damage.

This has a groove on its inside surface which
functions to raise thermal efficiency by distrubing
the fluid within the tube, featuring an extremely
high thermal conduction property.

SR AR R MHESEE Available Grades and Size Range

SA-210C, SA-213T2, SA-213T12,

HMHBTEE Size range
FRAE Eh iz BE 3
. e , B4 4
tandard Grade Outside diameter Wall thickness
Number of rib
(mm) T (mm)
GB/T 20409-2006 2090, 29000, 150MoG, 20141, @22-83 45-13 4-14




BRULE /BKE

FRERTHES. REMMRSE, TE>
KESEEN12~24% . SEE. RIINEREILE.
FiEMETFNESREBRUEE.

Long-size U-bend Steel Tubes/ Long-
size Tubes

It is used in manufacturing feed water heater. The
size range we can provide is 12~24 meters, and
we manufacture long-size tube with excellent di-
mensional accuracy, clean interior and exterior,
superior weldability, and high quality.
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List of Corresponding
Steel Designations

F‘:f“" GB ISO EN ASME/ASTM Jis

1 10G PH23 P195GH (SA192) STB 340

2 |20G6 PH26 P235GH A1. B STB 410

3 | 20MnG PH26 P235GH A-1. B STB 410

4 | 25MnG PH29 P265GH c STB 510

5 15MoG 16Mo3 16Mo3 - STBA 12

6 |20MoG - - Tia STBA 13

7 12CrMoG - - T2/P2 STBA 20

8 15CrMoG 13CrMo4-5 13CrMo4-5 T12/P12 STBA 22

9 12Cr2MoG 10CrMo9-10 10CrMo9-10 T22/P22 STBA 24
10 | 12CriIMoVG - - - .

1 | 12Cr2MoWVTIB - - . .

12| 07Cr2MoW2VNDB - - T23/P23 -

13 | 08Cr2Mo1VTiB - - T24/P24 .

14 | 12Cr3MoVSiTiB - R - .

15 | 15Ni1MnMoNbCu ONIMnMoNb5-4-4 | 15NiCuMoNb5-6-4 - -

16 | 10CraMo1VNDN X10CrMoVNb9-1 X10CrMoVNb9-1 T91/P91 STBA 26
17 | 10CraMoW2VNbBN - - T92/P92 -

18 | 10Cr11MoW2VNbCu1BN - - T122/P122 -

19 | 11Cr9Mo1W1VNbBN - - T911/P911 -

20 | 07Cr19Ni10 X7CrNi18-9 X6CrNi18-10 TP304H SUS 304H TB
21 | 10Cr18Ni9NbCu3BN - - (S30432) -

22 | 07Cr25Ni21NbN - - TP310HNDN -

23 | 07Cr18Ni11Ti X7CiNiTi18-10 X7CrNiTi18-10 TP321H SUS 321HTB
24 | 08Cr19Ni11Nb XBCrNiNb18-10 XBCrNiNb18-10 TP347 SUS 347 TB
25 | 07Cr18Ni11Nb X7CrNiNb18-10 X7CrNiNb18-10 TP347H SUS 347H TB
26 | 08Cr18Ni11NbFG - - TP347HFG -




S BLEAEEE ] | Minimum Proof Strength
SEA I 7o at Elevated Temperature

=8 M EJE bk 15 2 {38 B High temperature proof strength at non-proportional extension: Rp0.2, Mpa
Nf Grai i8 & Temperature, °C
100 150 200 250 300 350 400 450 500 550 600
1 10G 163 158 154 147 140 132 124 "7 111 106 -
2 20G - - 215 196 177 167 137 98 49 - -
3 20MnG 219 214 208 197 183 175 168 156 151 - -
4 25MnG 252 245 237 226 210 201 192 179 172 - -
5 15MoG - - 225 205 180 170 160 155 150 - -
6 20MoG 207 202 199 187 182 177 169 160 150 - -
7 12CrMoG 193 187 181 175 170 165 159 150 140 - -
8 15CrMoG - - 269 256 242 228 216 205 198 - -
9 12Cr2MoG 192 188 186 185 185 185 185 181 173 159 -
10 12Cri1MoVG - - - - 230 225 219 21 201 187 -
11 12Cr2MoWVTIB - - - - 360 357 352 343 328 305 274
12 07Cr2MoW2VNbB 379 371 363 361 359 352 345 338 330 299 266
13 08Cr2Mo1VTIB M7 403 393 386 379 372 365 356 344 321 268
14 12Cr3MoVSITiB - - - - 403 397 390 379 364 342 -
15 15Ni1TMnMoNbCu 422 412 402 392 382 373 343 304 - - -
16 10Cr9Mo1VNbN 384 378 377 377 376 371 358 337 306 260 198
17 10Cr9MoW2VNDBN a) 619 610 593 577 564 548 528 504 471 430 -
18 10Cr11MoW2VNbCu1BN a)| 618 603 586 574 562 550 533 511 478 428 -
19 11CraMo1W1VNbBN 413 396 384 377 373 368 362 348 326 295 256
20 07Cr19Ni10 170 154 144 135 129 123 19 114 10 - - g
21 10Cr18Ni9NbCu3BN a) 473 439 415 397 381 368 359 348 340 331 322 §
22 07Cr25Ni21NbN a) 573 523 490 468 451 440 429 421 410 397 374 EOD
23 07Cr18Ni1Ti 184 171 160 150 142 136 132 128 126 - - E
24 08Cr19Ni11Nb 189 177 166 158 150 145 141 139 139 - - §
25 07Cr18Ni11Nb 189 177 166 158 150 145 141 139 139 - - :
26 08Cr18Ni11NbFG 185 174 166 159 163 148 144 141 138 135 - ?D

a) BUEAMRHEIZGRE T HOPTHIIRE

a) It is the tensile strength instead of the proof strength.




100000h ‘
/Ao HEAA{E | Creep Rupture Strength

100000h 3/ 38 EE Creep Rupture Strength, MPa

N:"? Gra-:i 8 i Temperature, 'C

400 (410 |420 430 | 440 |450 | 460 |470 | 480 [490 | 500 |510 | 520 | 530 | 540 | 550 | 560 | 570
1 [10G 110 [104 | 99 |94 |89 |84 |78 |70 |63 |56 |48 |41 |36 |30 |25 | - | - | -
2 |20G 128 [116 (104 |93 |83 |74 |65 |58 [51 |45 (39| - | - | - | - | - | - | -
3 |20MnG - |- |- |1M0]100|87 |75 |64 |55 |46 |39 |31 | - | - | - | - | - | -
4 |25MnG - |- |- |120]103|88 |75 |64 |55 |46 |39 |31 | - | - | - | - | - | -
5  |15MoG - |- | - | - | - |245|209|174 (143 (117 | 93 | 74 | 59 | 47 |38 | 31| - | -
6 |20MoG - - - - -] - |- |145|124|105 |85 |71 |59 | 50 | 40 | - | -
7 |12CrMoG -l - - - - - - | - 144130113 95 |83 |71 | - | - | - | -
8  |15CrMoG s - - - - - -] - |168|145|124|106| 91 | 75|61 | - | -
9 [12Cr2MoG -l - |- - | - |172|165|154 |143 [133 |122 | 112|101 | 91 | 81 | 72 | 64 | 56
10 [12Cr1MoVG - e e - - - -] - | 184169153 138|124 | 110 98 | 85
11 |12Cr2MoWVTiB e e e e RV IR AR Y Y AR E Y
12 |07Cr2MoW2VNbB e e e e - - -] -] - 184|171 | 158 | 145 | 134 | 122 | 111

13 |08Cr2Mo1VTiB - - - - - - - - - - - - - - - - - -

14 [12Cr3MoVSiTiB - - - - - - - - - - - - - - 11481135/ 122| 110
15 |15Ni1MnMoNbCu 373|349 325 |300 |273 (245 (210 (175 (139 (104 |69 | - | - | - | - | - | - | -
16  [10Cr9Mo1VNDbN - - - - - - - - - - - - - - 1166|153 | 140/ 128
17 [10CrO9MoW2VNDbBN a) - - - - - - - - - - - - - - - - 186|172
18  [10Cr11MoW2VNbCu1BN a)| - - - - - - - - - - - - - - - - | 1771167
19 11Cr9Mo1W1VNbBN - - - - - - - - - - - - - |187(181|170|160| 148

20 |07Cr19Ni10 - - - - - - - - - - - - - - - - - -

21 10Cr18NiSNbCu3BN a) - - - - - - - - - - - - - - - - - -

22 |07Cr25Ni21NbN a) - - - - - - - - - - - - - - - - - -

23 |07Cr18Ni1Ti - - - - - - - - - - - - - - - - 1123|118

24  |08Cr19Ni11Nb - - - - - - - - - - - - - - 1138[133 /128|120

25 |07Cr18Ni11Nb - - - - - - - - - - - - - - - - - -
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26  |08Cr18Ni11NbFG - - - - - - - - - - - - - - - - - -




100000h #% /% 58 EECreep Rupture Strength, MPa

Tl::_. Gra-.:i 38 f& Temperature, “C

580 | 590 | 600 | 610 | 620 | 630 | 640 | 650 | 660 | 670 | 680 | 690 | 700 | 710 | 720 | 730 | 740 | 750
1 |10G S I I R I R I T e
2 |20G S I I R I R I T e
3 [20MnG S I A R
4 |25MnG S I A R
5  [15MoG S I U A R R A A A
6 |20MoG S I U A R R A A A
7 12CrMoG - - - - - - - - - - - - - - - - - -
8 15CrMoG - - - - - - - - - - - - - - - - - -
9  |12Cr2MoG 49 |42 |36 |31 |25 | 22|18 | - | - | - | - | - | - | |- -] -] -
10 |[12CriMoVG 75 | 64 | 55 | - - - - - - - - - - - - - - -
11 |12Cr2MoWVTiB 118|105/ 92 (80 |69 |59 (60| - | - | - | - | - | - | - | - | -] -] -
12 |07Cr2MoW2VNbB 10190 |80 |69 |58 43|28 (14| - | - | - | - | - | - | -| -] -1 -
13 |08Cr2Mo1VTiB S I U A R R A A A
14  |12Cr3MoVSITiB 98 | 88 | 78 | 69 | 681 | 54 | 47 | - - - - - - - - - - -
15 [15Ni1MnMoNbCu A T B R R e
16 |10CrSMo1VNbN 116 (103 93 | 83 | 73 |63 |53 |44 | - | - | - | - | - | - | - | - | - | -
17 |10CrOMoW2VNDBN a) 159 | 145|132 (120|107 95 |82 | 71| - | - | - | = | - | - | - | - | - | -
18  |[10Cr11MoW2VNbCu1BN a)| 153 (138 (124|111 | 98 | 86 | 74 | 64 | - - - - - - - - - -
19 11CraMo1W1VNbBN 1351122106 | 89 | 71 - - - - - - - - - - - - -
20 [07Cr19Ni10 - | - |96|88 |81 |74|68|63|57|52|47 |44 |40/| 37 |34(31|28]|26
21 [10Cr18Ni9NbCu3BN a) - | - | - | - |137[131[124 | 117|107 | 97 | 87 | 79 | 71 | 64 | 57 | 50 | 45 | 39
22 |07Cr25Ni21NbN a) - | - |160|151|142|129|116 (103 | 94 | 85 | 76 | 69 | 62 | 56 | 51 | 46 | - | -
23 |07Cr18Ni1Ti 108| 98 | 89 | 80 | 72 | 66 | 61 | 55 | 50 | 46 | 41 | 38 | 35 | 32 | 29 | 26 | 24 | 22
24 |08Cr19Ni11Nb 109| 98 | 87 | 76 | 64 | 57 | 51 | 45 | 41 | 37 | 33|29 | 25|21 |19 |16 | 15 | 14
25 |07Cr18Ni11Nb - | - |132{121|110|100| 91 | 82 | 74 | 66 | 60 | 54 | 48 | 43 | 38 | 34 | 31 | 28
26  |08Cr18Ni11NbFG - | - - | - |134]122{111| 99 | 90 | 81 | 73 | 66 | 59 | 53 | 48 | 43 | - | -
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1M 6% | Physical Properties

SR im SEMEIREE | YITHWEG | AfAtky LRk F Hal SHRRHL YR
Grade Temperature | Young's modulus | Shear modulus |Poisson's ratio | Linear expansion factor | Thermal conductivity | Thermal diffusivity
c GPa GPa *10° 1/K *107 W/m.K *10° m%/s
100 205 79.2 0.29 125 0.57 14.63
200 200 77.2 0.30 131 0.54 13.45
300 192 74.0 0.30 13.6 0.50 12.41
10G
400 183 69.5 0.32 14.0 0.45 11.54
500 175 68.4 0.28 144 0.42 10.68
600 166 64.0 0.28 14.7 0.37 9.94
100 207 80.0 0.29 124 - 12.10
200 202 76.0 0.30 12.9 0.53 10.80
300 192 74.0 0.32 13.6 0.49 9.97
20G
400 187 71.0 0.30 14.0 0.45 8.48
500 169 66.0 0.30 147 0.41 7.35
600 - - - 147 0.38 -
100 208 79.7 0.31 11.5 0.52 10.90
200 203 77.8 0.30 12.4 0.50 9.96
300 195 72.8 0.34 129 0.48 9.16
25MnG
400 186 69.2 0.35 13.3 0.45 7.95
500 176 67.6 0.30 13.8 0.43 6.76
600 164 63.3 0.30 14.2 0.40 5.88
100 203 781 0.30 1.1 0.42 13.00
200 195 75.0 0.30 121 0.40 11.00
300 185 71.2 0.30 129 0.38 10.00
15MoG
400 175 67.3 0.30 135 0.35 9.00
500 165 63.5 0.30 13.9 0.33 7.00
600 155 59.6 0.30 141 0.30 6.00
100 217 85.8 0.27 1.2 0.60 11.64
20MoG 200 215 83.1 0.29 11.8 0.57 10.50
300 204 80.4 0.27 125 0.54 942




MR i HMREE | YITREG | Atk LK R Hal SHE#. | AT H R
Grade Temperature | Young's modulus | Shear modulus |Poisson's ratio | Linear expansion factor | Thermal conductivity | Thermal diffusivity
' GPa GPa *10° 1/K *10% Wim.K *10° m?fs
400 200 77.3 0.27 133 0.51 8.29
20MoG 500 187 73.0 0.28 14.0 0.47 7.07

600 176 67.8 0.28 14.5 0.44
100 210 81.0 0.29 11.9 0.44 10.80
200 204 78.8 0.29 12.6 0.44 9.92

15CIMoG 300 197 74.0 0.33 13.2 0.42 9.10
400 187 71.8 0.30 13.7 0.39 7.83
500 177 67.5 0.31 14.0 0.37 6.77
600 - - - 14.3 0.35 5.63
100 209 80.8 0.29 12.5 0.37 -
200 202 78.2 0.29 13.1 0.38 -
300 193 73.0 0.32 13.6 0.38 -

12Cr2MoG
400 185 7.2 0.30 14.0 0.37 -
500 176 67.6 0.30 14.4 0.34 -
600 166 64.0 0.30 14.7 0.33 -
100 21 81.8 0.29 10.2 - -
200 206 79.2 0.30 121 0.45 9.80
300 195 74.0 0.32 12.9 0.43 8.87

12Cr1MoVG
400 187 72.2 0.30 13.4 0.41 7.89
500 179 68.6 0.30 13.8 0.38 7.01
600 - - - 14.6 0.36 6.19
100 208 79.7 0.30 10.4 0.27 7.10
200 203 77.2 0.31 1.2 0.28 6.80
300 194 74.2 0.31 1.7 0.28 6.48

M;?SL?JN 400 185 711 0.30 11.9 0.29 6.17
500 176 66.3 0.33 12.3 0.30 5.69
600 165 61.7 0.33 12.6 0.30 5.13
700 147 56.4 0.31 12.7 - 3.96
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MW | Phase Transition Temperature

Fs SRR Act Ac3 Ar1 Ar3
No. Grade e G ic 15
1 106 735 863 685 840
2 20G 722 840 620 779
3 25MnG 720 823 . :
4 15MoG 735 875 610 830
5 20MoG 717 853 687 802
7 15CrMoG 749 853 623 786
8 12Cr2MoG 785 870 720 820
9 12Cr1MoVG 777 900 710 835
10 10Cr9Mo1VNbN 833 965 735 843
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PEfL Y | Evaluation Report

F R IPE BT B E E AR A It is used as a water wall tube loaded with a
F0rh [ R Ak B4R 4 I3 Y S R4 AT . highly heated flux and is also expected to find

broadened other uses in the viewpoint.

(SPERI}
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Baosteel Boiler Tube & Pipe




EINERHBARAT
http://www.baosteel.com

BAOSHAN IRON & STEEL CO., LTD.
http://iwww.baosteel.com

MEZMEAED

Tube, Pipi?.l and Bar Business Unit
. L= RFEI6S

B . 200940

Bi%. 021-26643011 26642432

f£H. 021-26648647

EWRSF AL

Baosteel Service Hot-line

800-820-8590
021-26648888

EiNEL

http:/iwww.baosteel.net.cn

ERESAFE

LBEMAMASHRAA
i, 021-50509696
{3, 021-68404618

RNENEFASHRLA
#i%. 027-84298800
f£H. 027-84298224

KEZNAHMESERAF
BiE. 0431-85889320
f£E. 0431-85889317

TFEMK Asia and Australia

I"MENEHASERLF
%, 020-32219999
5. 020-32219555

LEEMEAFIRLE
Mi%. 021-56121212
£ . 021-56126584

g, 022-84905800
f£H. 022-84905806

Hi5. 021-36014655

KBAENMH A S BRA A
MiE. 024-62220699
f£E. 024-88210198

REEMILHRSERLF

LiBRNHFERRBHRA A

f&H. 021-51266522 51266533

BEAENABESERAF
Hi%. 028-85335388
5. 028-85335680

LBEENELNMESBRAT
. 021-36014688
5. 021-51266500

EXULTEE S

HOWA TRADING CO., LTD.
TEL: 0081-3-3237-9121

FAX: 0081-3-3237-9123

ENFINFE S FRLF
BAOSTEEL SINGAPORE PTE LTD.
TEL: 0065-63336818

FAX: 0065-63336819

FrdE#iX Europe and Africa

EMABERESH

HOWA TRADING CO., LTD., SEOUL OFFICE
TEL: 0082-2-5080893

FAX: 0082-2-5080891

FLT R 2

VIETNAM REPRESENTATIVE OFFICE
TEL: 0084-8-39100126

FAX: 0084-8-39100124

EWRXFIEEZBRLF
BAO AUSTRALIA PTY LTD.
TEL: 0061-8-94810535

FAX: 0061-8-94810536

TEFRL

THAILAND REPRESENTATIVE OFFICE
TEL: 0066-2-6543008

FAX: 0066-2-6543010

FEINEMBRAR
BAOSTEEL EUROPE GMBH
TEL: 0049-40-41994101

FAX: 0049-40-41994120

FINEXFIRI LB P OERAE

TEL: 0039-010-5308872
FAX: 0039-010-5308895

¥MHX America

BAOSTEEL ITALIA DISTRIBUTION CENTER SPA

ENAEFHIRAE
BAOSTEEL ESPANA, S.L.
TEL: 0034-93-4119325

FAX: 0034-93-4119330

FINFREA R

TEL: D048-32-7315012
FAX: 0048-32-7315011

EWNPFRLF

BAOSTEEL MIDDLE EAST FZE
TEL: 00971-4-8810788

FAX: 00971-4-8810789

BAOSTEEL CENTRAL AND EASTERN EUROPE OFFICE

EREMBRZHIRL A
BAOSTEEL AMERICA INC.
TEL: 001-201-3073355

FAX: 001-201-3073358

EaL RS

TEL: 001-949-7526789
FAX: 001-949-7521234

LOS ANGELES REPRESENTATIVE OFFICE

REFRARL
DETROIT REPRESENTATIVE OFFICE

TEL: 001-248-2089918
FAX: 001-248-2080999

Bafixt

BAOSTEEL DO BRAZIL LTDA.
TEL: 0055-21-25311363

FAX: 0055-21-25310298

PREIm AR AL
HOUSTON REPRESENTATIVE OFFICE

TEL: 001-281-4847333
FAX: 001-281-4842655
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