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Chapter 1 Production Line Introduction

B—E F&En

BNREQARFER™LHEERE—G 400mm RIFEF, 5 4300mm ] 3500mm FRFEFL, BLIF.
FERIP. BIAIP. ERIPE 4 EROER, —FMMEFEARERNEF2REESR / EEBUES L. FaRBEE
EE 6~380mm. FEE 1050~4050mm. iR ALE 28.5 M,

BNREARPERMEE 12 KR+ E51R. 400 SN @M, EEMRAREF TERM. E4W. FR M. B8R,
KB, SEN. TEVMAMW. MEN. EEN. KBl SHAN. AW, =Rl ZNA TR SRkEFTa.
PUHHIE. BRGNS, @k, BHITRESF T,

Shougang Jingtang heavy plate production line is equipped with the domestic first 400mm continuous caster
of slab, and two production lines of 3500mm and 4300mm, four heat treatment furnaces such as normalizing
furnace, quenching furnace, tempering furnace and car bottom furnace, one pretreatment production line and
the domestic first automatic production line of clad plate/coil. The product specifications cover the thickness of
6-380mm, the width of 1050-4050mm and the maximum unit weight of 28.5 tons.

Shougang Jingtang Heavy plate category covers 12 major series and clad plate, more than 400 varieties,
including shipbuilding and offshore steel, pipeline steel, bridge plate, vessel plate, wind power steel, high-rise
building steel, high-strength steel, wear-resisitant steel, oil tank steel, hydropower steel, structure steel, and mouid
steel. The products are widely applied to shipbuilding industry, energy industry (including pipeline project and
petroleum chemistry industry), bridge building industry, transportation industry, manufacturing industry, power

industry (including hydropower, wind power and heat power project) etc.
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1.1 &= 2 BB Process Diagram

1.1.1 SR HR 4 Steel making system

BNRERR—FENE. SmiUEENEL,
Steelmaking system is a low-cost and high-quality clean steel production line.
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1.1.2 5L %% Rolling System

BWREATRE 4300mm # 3500mm AR FERESL, RABAGESNFARIMALEZ, HNKET. 27

EEAL MDA, BEEARERNER. SN RERIRELE.

Shougang jingtang is equipped with two steel production lines as 3500mm and 4300mm line, which is

adopting the technologies including mixed gas double preheating heating process, large reduction of rolling mill,

automatic rolling and TMCP as well as the heat treatment to achieve the stable production of high strength and

high toughness steel plate.
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1.2 =443 5 Production line characteristics

1.2.1 %2 8% Compact production process

— R A One ladle transfer technology

BEEAEF - BPRE —RIK AR

One ladle transfer from BF to BOF self developed technology.

AR EARBNGEWERER, BAOSKEEIERRE.

First application in globle steel industry, reducing temperature loss during hot
metal transfer.

ﬂ»i’

e m

IR ELIEE L

Ik

HESEIRHUE IS T Z Slab hot delivering& hot charging technology
PURPEERT AT 66% B ko

Hot delivery ratio over 66%.

PIERITREFIYH 500°C, KIBERRT ERERE.

Low energy consumption, average charging temperature500°C .

1.2.2 IR &4 Iron making system

5500m® TR HRAP 5500 m® dome-combustion blast furnace

7£5000m° U LR B IPRATRX BRI, T E B E 15%, & # 10%, Dome-combustion
furnace in the level more than 5500m? BF, 15% saved in investment, 10% saved in area.
RAKS. TRHEETHR, RN T 2ESHPESRE 1300°CERUE.

By using two-stage preheating of gas and air, full combustion of blast furnace gas is realized
to obtain 1300 °C high air temperature.

BIF2FERLEAR BF dust remove with full dry technology

BIRSELE 2~3mg/m’ £A, &TF 5mg/m’® Btk

Net gas con tai ns dust 2~3mg/m?®, lower than standard 5 mg/m’.

44 TRT ZEBEH 48.091kwh/t, KB EH 4.3067 1Z kwh,

Annual TRT electric power generation 48.091kwh/t, total generation 430.67 million kwh.

B Fi& it HBELTH PR Self-designed bell-free dome

HELBE SR A AR 2 456 1,

Serving life for distribution chute attained 4.56 million tons.

FAEEHREDSXERNE, AT ETEHER, KMT A HUEaK.

Hydraulic motor with speed regulation application in main belt and mine&coke loading
application, large batch mine melting realized.
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1.2.3 IR E 4 Steel making system

ERE—A 400mm ERIFEHEN

Domestic first continuous caster of slab able to produce slabs up to 400mm.
MIARARE 31 MM, BINEER. ENERN. Bm28INESMEET R L.

Maximum weight of single slab is 31 tons, promting development of high performance
products such as super thick plate, pressure vessel steel, ultra-high-strength offshore steel
and so on.

EHRE XK EETH AR The Heavy Reduction Technique of Final Stage of
Solidification in Continuous Casting

RRETE 20mm, ESHFROMEMEILEFRE, RAFEOHARHIE, HBE,

The max reduction is 20mm. Porosity and shrinkage cavity defects of slab can be eliminated.
The solidified structure of slab can be improved remarkably with better homogeneous
degree and density.

THEFRFENEMERA Ladle capping technique

PR N /P H SR E Tapping temperature reduced.

EEMEak. 185 CAS EFMAEm

Extend ladle service life, improve CAS cover life time.

BUHMEZEER, B VD BER, THRRRNRMMATIRE,

Prevention from energy and refractory consumption without use of ladle covering powder
for ladle and VD.

1.2.4 5L]MES Rolling system

4300mm. 3500mm FMEF=ZMLE T4

Complementary advantages of 4300mm and 3500mm line

4300mm F=EHE ST - AIRESIGITENE, £RERE850h, FRUE. EMgRIE,
3500mm FELRMIETSE. g, SMEHESR,

The 4300mm production line is jointly designed and manufactured by Prius-Simak, with
two-level automation in the whole process, to produce wide and thick specifications as the
main products. The 3500mm production line focuses on thin and narrow specifications and
realizes the whole order.

5
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BHE S EN R4 Ultra fast cooling system

ERB IR, RARLEEE 80°C /S.
Designed by Northeastern University of China, the maxmum cooling rate 80°C /S.

27 g e A
2 E T
PRODUCTION LINE INTRODUCTION

RAZEHI 2 45 Flatness controlling system

LEMEMFEN. RFEN. BFEN. 2HEN. EENURFRLIBEFEN, 202
IRBEMNATE,

Equipped with pre-hot leveler, hot leveler, cold leveler and pressing manchine, controlling
plate shape and flatness in the whole process.

1.2.5 IR R4 Heat treatment system

ZERRIRIR, WEEN. FA. BA=@mER, FRLIERET 36 F,
Three heating furnaces meet the requirements of normalizing, quenching and
tempering products, with annual heat treatment capacity of 360,000 tons.

FERIVPFFEAAFEE 100mm LU ERFERFLMIETE R,
Car bottom furnace and quenching pool meet the heat treatment requirements of
extra-thick plates over 100mm.

SREEEMN. BURRS, FFIERES 15 A,
Full-process automatic shot blasting and spray painting system with annual
pretreatment capacity of 150,000 tons.

EREREREESR / EAMLE~Z

Domestic first automatic production line of clad plate/coil

HEERRAGITL. EaSHMOMNELER—ELN%. EGREERLAIES, KIHFEEE
5 F5 g,

Covering intelligent billet making, tearing, polishing and rewinding function integrated
tearing and rewinding, and finishing post-processing production line of clad pate/coil, with a
designed annual production capacity of 50,000 tons.

EREWRNDERAT | 6
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1.3 #5375 Production Catalogue

BWREARILETRIR “Fa—R. EE—R. ME—R. RE—R Sk E-Et, BERSREE 12
ARY + EG1R, SEMANRSEFIERAN. RN, ELW. BFER. EEN. KBWN. XEWN. SEN. TEVW

AW, EWN. SRAMN. REWN,

Shougang Jingtang aims to construct high-valued heavy plate base of "first-class products, first-class

management, first-class environment, first-class efficiency".Jingtang Heavy plate category covers 12 major series

and clad plate, including shipbuilding and offshore steel, pipeline steel, bridge plate, vessel plate, wind power

steel, high-rise building steel, high-strength steel, wear-resisitant steel, oil tank steel, hydropower steel, structure

steel, and mould steel.

R 1EHW 12 KRYHENR G Table 1 12 maior series heavy plate products of Shougang

o s ##& Dimension (mm)
| =ne N
S e s BT RS
: - Steel grade EE BE KE Standard Delivery condition
il SICEOY Thickness width Length
A. B. D. A32. D32,
A36. D36 6~50 CR. NR
A B. D\ E
A32, D32, E32 6~100 N. TMCP
A36. D36. E36
- o F32. F . BV. N
SRARIEE T2 32, F36 6-80 ABS. B> €S| ryice
Ship building and Offshore | A40. D40. E40. F40 1050~4050 | 5000~23000 PR
engineering steel A420. D420. E420 LR+ NK. RINA.
h h RS. GB/T 712
A460. D460. E460 6~80 TMCP. QT
A500. D500. E500
A550. D550. E550
A620. D620. E620 QT
6~130
A690. D690. E690
Q345qC~E 6~150
AR, N. TMCP
Q370qC~E 6~100
Q345qNHD~F 6~100 AR THCP
Q370gNHD~F 6~100 TMCPST
Q420gNHD~F 6~80
GB/T 714
N Q500gNHD~F 6~80 TMCP+T. QT
ﬁ?ﬂﬁﬂ Q420qD~F 6~80 1050~4050 5000~23000
Bridge steel TMCP
Q460qD~F 6~80 TMCP+T
Q500gD~F 6~80
Q690gD~F 10~50 TMCP+T. QT
AT09 Gr.36/ Gr.50 6~150 0/SGZGS 0335.3 c c
Z 5. AR. CR. TMCP.
AT709-50F-2/50T-2 6~150 ASTM A709 N
AT709 Gr.50WA/WB 6~100
1245, L290(X42)
L320(X46). L360(X52)
L390(X56). L415(X60) 8~40
L450(X65). L485(X70)
BEEW L555(X80) GB/T 21237
Pipeline steel L245MS. X52MS o 1050~4050 5000~23000 AR TMCP
X60MS. X65MS
X70HD 10~30
X60-W. X65-W
10~60
X70-W. X80-W

7 | tRERNROERQE
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WPER Q245R. Q345R (&) 8~130 AR. CR. N
;_fl’mmc’n Ve Q370R 8~60 N
N 12CrIMoVR 6~100 GB/T 713
/ﬁfﬁﬁ 13MnNiMoR 30~130 / o T
vessel 14CrIMoR( BI6S ) 6~130
15CrMoR( &1 5 ) 6~130
06Ni9DR 6~50
RBENDE | 09MnNIDR 10~120 GB/T 3531 N. N+T. QT
Low 16MnDR (&#7ER) 8~100
temperature ABS. CCS. DN-
Pressure 9Ni. X7Ni9. 06Ni9DR. SA- VGL. LR. NK.
vessel 533M Typel 550 Q/s6z6s 0349- ¥
2022
ERS2EEE | 07MnMoVR 10~60
QI highth 07MnNiVDR 10~60 GB/T 19189 QT
. -stren
ENEEN vesselg 07MnNiMoDR 10~50 | 1050~4050 | 5000~23000
Vessel steel
19Mn6. 16Mo3 EN10028.2
P265GH. P355GH N
P275N/NL/NL1/NH
RRiFASe P355N/NL/NLL/NH 6-130 EN10028.3
CE vessel P355Q/QH/L1/L2
P460Q/QH/L1/L2
PS00Q/OH/LI/L2 EN10028.6 QT
P690Q/QH/L1/L2
A285 Gr.A~C
A515 Gr.60~70 AR. N
GRS A516 Gr.55~70 6~130
American A387 Gr.11CL1, CL2 Q/SGZGS0335.4 |
standard A387 Gr.22 CL2
vessel A537CL2, CL3 QT
A537 CL1 6~50 N
A225Gr.C/.D 6~60 ASTM A225 N
ik 12MnNiVR 10~60 | 1050~4050 | 5000~23000 | GB/T 19189 QT
Oil tank steel
SG610CFD 12~150
KBS SG610CFE 12~150 Q/SGZGS0338 | TMCP+T. QT
Hydropower steel SG780CFD~E 12-150 | 10504050 | 5000~23000
SGO8OCFE~F 12~140 QT
Q235GJB~E 6~150 WAR. WCR. N
WAR. WCR. N.
Q345GJB~E 6~150 GB/T 19879 AR,
St Q390GJB~E 6~120
High- Q420GJB~E 1050~4050 | 5000~23000 WCR. TMCP. N
Rise 6~120
Building steel Q460GJB~E
LY100
LY160 8~70 GB/T 28905 WAR. WCR. N
LY225
Q500MC~E
Q550MC~E 10~130 GB/T 1591 TMCP. TMCP+T
Q690MC~E
= Q460C~F. Q500C~F 6~150
high Q550C~F. Q690C~F 6~150 GB/T 16270 QT
strength Q890C~F. Q960C~F 6~60
steel Q1100D~E 10~30 GB/T 28909 QT
TENMAN Q500CFC~E
Machinery 0550CFC~E g~150 | 1050~4050 | 5000~23000 | vg 4137 TMCP.
steel TMCP+T. QT
Q690CFC~E
it B E NM360. NM400
Wear NMA50. NME00 6~60 GB/T 24186 QT
Stzzfta"t 22SiMn2. 27MnTiB 8~80 AT AR
B
45Mn2V. 75Cr. 8CrV .
f;‘g’lb'ade 65Mn. 25Mn4. 40CrMny | 9730 BADN AR

EREWRNDERAR | 8
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Q235FTB~E TR Q235NHA~E
345FTC~F 355NHA~E
¢ OFTCoF 6~160 GB/T 28410 Ao CFe N 9 Weather | rNHAE 6~100 GB/T 4171 CR. TMCP
Q Structure " Q415NHA~ 1050~4050 | 5000~23000
B £ RN Q460FTC~F steel stee Q460NHA~E
Land wind| Q355B~D AR BIFEIR 5
Powersteel | Q355NB~E 6~160 N. NR Furnace Shell| 3345tK 16~130 VB/T 4281 N
Q355MB~E 6~130 GB/T 1591 T™CP hERmER | 1% 20% 254 30#
i 35#. 40#. 45#. 50# 6~380 GB/T 711 AR. N
R Q420NC~E 6~80 N. NR ﬁf‘;ﬁfe o Htlgl]it 1050~4050 | 5000~23000 /
b reel Q420MC~E 6~130 | 1050~4050 | 5000~23000 T™CP q b y l 20Mn, 25Mn. 45Mn
owerstee DH36. EH36 6-100 CR. N. TMCP carbonsteel | 638J, 2311 10~100 BRI AR, N
GB/T 712
F36 6~80 TMCP
s8R S355G7/G8/G9/G10+M
Offshore S420G1/G2+M TMCP
wind S460G1/G2+M
power steel S3SSG7/GS G9/G10+N 6-130 EN10225 N RN S A A =E O :
/G8/G9/ = 2 BMARGENE SR Table 2 Stainless steel clad plate products of Shougang
S420G1/G2+QT -
S460G1/G2+QT o
R EEHR EEHR B AR
Carbon steel | Q235A-D 6~200 GB/T 3274 AR, CR. N Base metal Clading metal thickness (mm) Standard
Q355B~D 6~200 304/304L
- - " .
T T AR St—:utqt?re Q235/Q345/370qD & REFTHEN 3105/321
Q420B~C 6~130 eel a austenitic stainless steel 316/316L. E/= Base (2~60%)
Q460C 6~130 stee 317/317L %‘:_F +
FRasigm | Q355NB~-F 6~200 £ Clading ASTM A263
- - A= 0.5~8 ASTMA264
Low alloy Q390NB~E 6~150 GB/T 3274 N. NR HEW Q245R/Q345R %ﬁ.ﬁsj%w;ﬁﬁﬂ 1Cr13/4Cr13 ( )
structural Q420NB~E 6~130 GB/T 1591 N Vessel steel 16MnDR/A516 Gr70 Ferrite or martensitic 4107410 % ASTMA265
steel Q460NC~E 6~130 09MnNiIDR £ stainless steel JIS G3601/3602/3603
Q355MBT - B GB/T8165
BLEW WAEREEW 60mm A YB/T4282
- ) X60/X65MS/X70 = . 2101/2205 %
Q390MB~E 6-130 T™MCP Bridge steel / / Duplex stainless steel / Note *: thickness GB/T8547
Q420MB~E over 60mm can
Q460MC~E REAREN BEASE be negotiated
SS400. SS490 Shipbuilding A460/A500 & EIELIESN 825 TAL/TA2 &
SM400A~C steel hastelloy Or pure titanium
SM490A~C b AT AT A S ] - = .
B 6~130 Q/SGZGS 0336 | AR, TMCP. N i OENMEESER: 22 (2~60)+ E2 (0.5~8)X 1450~4000 X L (FRRHEE< 15000)
BT SM490YA/B JISG 3101 Thickness: base metal (2~60) +cladding metal (0.5~8) X 1450~4000X L (Length < 15000)
JIS structural| SM520B/C JIS G 3106
steel SM570 JISG 3114
eyt SMA400A~CW)CP Q/SGJS0025
Structure 1050~4050 | 5000~23000
steel SMA490A~CW/CP 6~130 TMCP
SMA570W, SMA570P
S235JR~J2 /56765
S275JR~J2 6~130 03181 AR. CR. NR
S355JR~K2
S275N/NL. S355N/NL 6-130 Q/SGZGS N
S420N/NL. S460N/NL 0318.2
RO | S275M. S355M Q/SGZGS
CE structural| s420M. S460M 6~130 0318.3 TMeP
steel S355J0W. S355J2W.
S355K2W. S$355J4W 6~130 OQﬁgiGs AR. NR
S355J5W '
$460Q/QL/QL1
Q/SGZGS
$500Q/QL/QL1 6~130 03186 QT
$550Q/QL. S690Q/QL ’
A36Gr.36 6~150
ingmm | A283GrC/D 6~150 Q/SGZGS A N
ASTM A572 Gr.42~65 6~150 0335.1 :
structural A573 Gr.58~70 6~40
steel A633 Gr.A/C/D/E 6~100 Q/SGZGS N
A514 Gr.A/B/E/F/H/P/Q/S 6~100 0335.2 QT

9 |LtRERNKRHERQE
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Chapter 2 Products Introduction
BEFmina
2.1 AR B T2 A Shipbuilding and offshore engineering steel

REAA Rz 8% T2 AN N A T2 IS AR A R B i Rl
8, BARERE. RIFUEAEIE. 1B
MESFHS, mRBZ/\BEMEHINE SE52ER
690MPa, FiEFRE F K, RAEE 130mm, RXHERK
DEFITE. EAELH. EA TMCP FIE/R,

TRRNA: FRNEATFHRMSEHRERANFER
HFE “BER1S" f “HRHEAHN 40 HETEDAE,

Shipbuilding and offshore steel is used to
build hull and offshore oil production platform,

which has the characteristics of high strength, good
low-temperature impact toughness, weldability Theworld-widiffgiifﬁﬁfji?jiﬁnﬁgp“li%jnln%:blue-whale 1
and corrosion resistance. The product has been
successfully certified by eight classfication societies
with the maximum strength 690MPa, the quality grade
F, the maximum thickness 130mm and the different
delivery conditions of CR/NR/N/TMCP/QT.

Project application: the world-wide deepest semi-

submerged drilling platform “blue-whale 14” and

the world largest ore carrier (400KT).
HRBAN 40 HIGH B

The world largest 400KT ore carrier

2.1.1 {5558 S K4 Steel grade and dimension

m i i o X
fes s B ) TR TR
Steel grade [EEE Thickness %R width KEE Length Standard Delivery condition
A. B. D. A32. D32, A36. D36 6~50 CR. NR
A« B. D. E
A32. D32. E32 6~100 N. TMCP
A36. D36. E36
F32. F36 6~80 ABS. BV. CCS. DNVGL. T™MCP
A40, D40, E40. F40 1050~4050 5000~23000 | KR. LR. NK. RINA. RS.
A420, D420, E420 GB/T 712 TMCP. QT

A460. D460. E460

A500. D500. E500
A550. D550. E550 QT
A620. D620. E620
A690. D690. E690

6~80

6~130

11 | ERERNRBBERQE
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2.1.2 ¥ p 4% Chemical Composition
& 1 —MRRE N e R E AR S B3R

Table 1 Composition requirements of ordinary strength and higher strength hull structural steel

&S AH32. AH36. AH40. DH32. DH36. FH32. FH36.
Steel grade DH40. EH32. EH36. EH40 FH40
% C <021 <0.18 <0.18 <0.16
=3 Si <0.50 <035 <0.50
77 Mn >25C | =>080Y =>0.60 ‘ >0.70 0.90~1.60”
Pl P <0.035 <0.035 <0.025
% @ s® < 0.035 <0.035 <0.025
Al (B&5) - - >0.015%7 | >0.015% >0.015°%
Nb® 0.02~0.05
v® 0.05~0.10
Ti® <0.02
<
Chemical cu S 035
Composition%“”* | ¢y <030 <0.20
Ni <0.30 <0.40 <0.80
Mo <0.08 ‘ <0.08 ‘ <0.08 ‘ <0.08 <0.08
" _ < 0.009 (Y0&%EET,
<0.012)
OH—RERERD B LMNHUHH RN, EREESEMREE 0.6%, 3Tt < 12.5mm B AH32~EH40 RN, EESEREATN 0.7%.
@ XF t > 25mm B9 D RIMiER,
@ 3Ft>25mm B9 D &N, EFEMURERERN, TRASEIERNBERABSENEK, 1Y, RBEEERF/NF 0.02%, EMEHLEE,
el ERETARERITR.

@ M AT LG @RITTR (Al Nb. VE) SMUE—HEHRXMANF, HRMIMNE, HE2NMETRIE; ERESMARFULALS
HITREY, MRANBE—TRESTRNAERNER, BRHRINATIRARZ .

G . A HMNEETNFE: Nb%+V%+Ti% < 0.12%.

®A. B. D. EMIHE Ceq < 0.40%, HitBEARXH Ceq=C+Mn/6;

OERBANMIEEIELE] (TMCP) RAERN, EMEHRRE, —MREREEMMNUERS T URRTFTRPME, SREFNIHRLYERAENFT
AR 2 WIE,

@EMMAFIEPRMNIMEE TR, MEMESERS LEHE,

OWFzEMN, HSEAEMN< 0.008%; HSEE>0.005% B, RHMBASTHR, HSEFE< 0.005% B, WIEHERFTKTF 50t

& 2 TMCP RS ET MBI H B E K

Table 2 Carbon equivalent requirements of steel delivered in TMCP state

k= Ceq, %

Steﬁ?jade [EFE Thickness, mm
> 50 ~ 100 > 100 ~ 150
AH32 DH32 EH32 FH32 < 0.36 <0.38 < 0.40
AH36 DH36 EH36 FH36 < 0.38 < 0.40 < 0.42
AH40 DH40 EH40 FH40 < 0.40 < 0.42 < 0.45

ol BYEMITEAR: Ceq(%)=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15,
2. IRIEEE, o] BROEBURFRE Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B X &L=, HENMTEZMETIERZNE XInHE,

EREMRDERAEF | 12
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%= 3 IRIEANS BN ERSY (BEHEDH) 2.1.3 1% 14 8E Mechanical Properties
Table 3 Chemical composition of welded structural high strength steel (melting analysis) x5 —EE N ERERENNEN TS taE

Table 5 Mechanical and technological properties of ordinaryl strength and higher strength hull structural steel

EAVA Ve vy V B hE{I0"
A420. D420 o .
160, D460 PSR R, /MPa MR (mm) T, KV,/J
A500. D500 = : o -
W % BS O OEBEE" o oy sy WEMKE R =20 D
Ru/MPa Gl GB. RINA. KR.  ABS. Nk A% BE/C gy dEm wE 4R S
C <0.16 <0.14 <0.18 GB/T® LR®
Si <0.60 <0.80 AT
Mn 1.00~1.70 <170
P <0.025 <0.020 <0.025 <0.020 B 0
235 400 — 520 >2 34 24 41 27
< < < <
s <0.015 <0.010 <0.015 <0.010 b 20 57 -
Al (BaE) © >0.02 >0.018
Nb® <0.05 <0.06 E 40
ve <0.12 AH32 0
Ti® < 0.05 DH32 220
Ni® <2.00° 315 440 ~ 570 440 ~590 | =22 31 22 38 26 46 31
: EH32 -40
Cu <055 <050
cr® <0.50 <150 FH32 ~60
Mo® < 0.50 <0.70 AH36 0
N < 0.025 < 0.015 DH36 220
B® 355 490 ~ 630 490~620 | =21 34 24 4 27 50 34
EH36 -40
ORBE5aMtb&/INA 2:1. BRABRKTEREN, R/MEEEMRBLLAIRLHR,
@ Nb+V+Ti < 0.26%, Cr+Mo < 0.65%, BT AMEIANEFHHR. FH36 €0
OEMBIHFRE, TELRS N HAR. AH40 0
@HERRCMBEREMERMNE, BaxENRASENAST 0.005%, BRHERNTFURES.
DH40 -20
390 510 ~ 660 510 ~ 650 | =20 39 26 46 31 55 37
= + ki B O = EH40 -40
R4 IREBENESBRMNmEEEKR
FH40 -60
Table 4 Carbon equivalent requirements of welded structural high strength steel
@ IR EEM A, HERIKFARHN, AIE R, V& LEREE,
s @ GB/T 712 32 {RINHUEREA 450 ~ 570MPa,
(3 LRA0 HKMIRIALZRE 9 510 ~ 650MPa,
EE, mm @EEARKTF 25mm B B &, EMEHEEER, AIRMBORE IR,

WIFLR | ZERES

> 50~ 100

A/D/E420TM <043 < 0.45
A/D/E420QT < 0.45 < 0.47
A/D/E460TM < 0.45 < 0.47 < 0.30 <0.23
A/D/E460QT < 0.47 < 0.48 < 0.32 <0.24
A/D/E500TM < 0.46 < 0.48 <0.32 < 0.24
A/D/E500QT < 0.48 < 0.50 <0.34 <0.25
A/D/E550QT < 0.56 < 0.60 < 0.36 <0.28
A/D/E4620QT < 0.56 < 0.60 < 0.38 < 0.30
A/D/E690QT < 0.64 < 0.66 < 0.40 <0.33
1. Y E Ceq MBUBIERDEHITITE, Ceq(%)=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15,

2. XF H460 RRESRERN, W AIRA CET RAE Ceq, CET(%)=C+ (Mn+Mo) /10+(Cr+Cu)/20+Ni/40,

3. WFAWMERATF 0.12% 89 TM F QT 8, T/ AIBIFMISEMERTL HABUR R Pcm B Ceq 3 CET,  Pcm=C+Si/30+Mn/20+Cu/20+Ni

/60+Cr/20+Mo/15+V/10+5B,

13 | ERERRHERQF ERENRDERAEF | 14
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R 6 IRIREME RN ) HFM T Z1EEE 2.2 ¥ 22 Bridge steel
Table 6 Mechanical and technological properties of welded structural high strength steel P S R T R R A B AR 2 B o AR
T8/ ReH/Mpa > HIHIZBAE Rm/Mpa BtV BB FEam. AERER. AR BARRYIFEm, BiEmE
WA I = MRMMRITREER. RERSEHEHRI. EA
EE (mm) A/% SE IR /IME Ak, J TMCP & TMCP+T, %Egigé&%” 500MPa,
>
TRNEA: b&IAN, PEKIKN, FES
> 50 ~ 100 Y ‘
RKH (HREEWR) , ETKEAKT (2BRMIR
A420 0 HRW) , HINHILPADMA Xifi (RAEE 115mm,
) W S420ML) , FEEIIH (TMCP RIEFRWNE
D420 420 390 520 ~ 680 >19 20 42° 28? R AT ERZE) o R R AN AR BT AR
The world's largest highway-railway bridge- Shanghai-Nantong Yangtze River Bridge
£420 20 Bridge steel is used to build railway or
highway bridges. The products cover GB/ASTM/
A460 0 EN standards, including weather-resistant steel
and bridge clad plate, with delivery conditions of
D460 460 430 540 ~ 720 >17 20 46 31

AR/N/TMCP/ TMCP+T and the maximum strength
E460 -40 500MPa,
Project application: BeiPanjiang River Bridge,

A500 0 Shanghai-Nantong Yangzi River Bridge, Pingtan
Strait Bridge(Clad Plate), Guanting Reservoir Road
D500 500 480 590 ~ 770 =17 20 50 33 . .
Bridge(weather Resistance Plate/Corten Plates),
E500 40 Bangladesh PADMA bridge(max. Thickness 115mm,
Grade S420ML), China-Russia Tongjiang River
AS50 0 Bridge(TMCP plate firstly applied to highway- hEIF— SRR — BT R
. . Guanting Reservoir Road Bridge
® rallway Brldge). Domestic first weather Resistant Bridge
D550 550 530 640 ~ 820 >16 20 55 37
E550 -40
A620 0
D620 620 580 700 ~ 890 >15 20 62 41
E620 -40
A690 0
D690 690 650 770 ~ 940 > 14 20 69 46
E690 -40

@ ABS fAZHt Q56 RFIAHIGRE S 670 ~ 835N/mm’
@ ABS fighit Q43 FRI M HNRIMED A F9: 414,270,
(3 DNVGL. LR MR EARSRE STHSREZ LEARRATF 0.94,

15 | EREWNRHDERQFE EREWRNDERLE | 16
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2.2.1 #5518 S &g Steel grade and dimension

#1#& Dimension (mm)

3= MITIRE RERE
Steel grade Standard Delivery condition
= EE Thickness B width K[E Length y
Q345qC~E 6~150
0370q0-E o120 AR. N. TMCP
Q345qNHD~F 6~100
Q370gNHD~F 6~100 AR. TMCP. TMCP+T
Q420gNHD~F 6~80
Q500gNHD~F 6~80 GB/TT14 TMCP+T. QT
Q420qD~F 6~90 1050~4050 5000~23000
Q460gD~F 6~80 TMCP TMCP+T
Q500gD~F 6~80
Q690qD~F 10~50 TMCP+T. QT
A709 Gr.36/ Gr.50 6~150
A709-50F-2/50T-2 6~150 Q/SGZGSA(EIP(’)?)S.3 AsTH AR. CR. TMCP. N
AT709 Gr.50WA/WB 6~100

2.2.2 k¥ 4% Chemical Composition

R 1 BESKREFRWEE. Hi. B SHRIEX

Table 1 Requirements for P S. B. H composition of various grades

C 0.030 0.025
D 0.025 0.020
0.0005 0.0002
E 0.020 0.010
F 0.015 0.006

A a WGERARITR B H MUFRERIER, S R#HITHM,
b IARMELRINTE B B, FRURH, B#TONHENREIERHBF,
€ Q420 ML LRSI S EBFATF 0.015%.

& 2 ELIE NI F RS Table 2 Chemical Composition of Hot Rolled or Normalized Steel

KRS (%)

5 Tit
Q345q c 0.90~1.60

D 0.18 | 0.55 0.005~0.060 | 0.010~0.080 | 0.006~0.030 | 0.010~0.045 | 0.30 | 0.30 | 0.30 | 0.0080
Q370q E 1.00~1.60

A MFE. B R KATRMPARMN, RRMAN, NFERPMAE;, AEMAN, FELRIEI-HEETREELNRPTRAE,
Nb+V+Ti < 0.22%.
b LHRALE (Al) SE2IHEN, 2BEER 0.015%~0.050%:

17 | ERERRHERQF
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= 3 WIELFI L A5 Table 3 Chemical Composition of Thermomechanical Rolled Steel

HES (%)

Bs  BREFR

Ti®

c
Q345q D 0.90~1.60

E 0.14 0.80 | 0.30 -

D
Q370q E 0.55 | 1:00~1.60 ' 6100090 | 0.010~0.080 | 0.006~0.030 = 0.010~0.045 0.30 0.0080
Q420q 0.20

D 0.50 | 0.30
Q460q E 0.17 1.00~1.70 0.25
Q500 F 0.80 | 0.70 0.30
a ZEFWNANN, FBEEHRAAE 2.00%.
b MR, . F. KABMFHSMAN, BN, NHERDPME; AEMNMAE, REVFII—MHEESTES2RINRFTTRAE,
Nb+V+Ti < 0.22%,
cHRALE (Al) SEiTEN, £B52MNAN 0.015%~0.050%,

4 ARMILFER S Table 4 Chemical composition of quenched and tempered steel

KZES (%)

Ti? Als*®
500 0.11
Q500q 0.005 < < <
~ <030
Q550q 0.12 0.060 0.80 0.70 0.30
D 0.80 0.010 0.006 | 0010 | a0 025 0.20 <
Q6209 | E | o014 | 055 ~ ~ ~ ~ ~ ~ ~ | 0.0080
F 1.70 0.005 0.080 0.030 | 0045 | (g0 100 | s | 050
0.090 0.40 040 | 055 0.20
Q690q 0.15 - ~ -
1.00 1.20 0.60
: BRI B 75E 0.005%~0.0030%,
a MAPE. . A KTRMFASIN, RHIMAN, ERERFRAE, AEMAN, REVRIEI-—HESETESERINRPTRAE,
Nb+V4+Ti < 0.22%,
b ¥XALE (Alt) BEHEN, £BE 8/ 0.015%~0.050%-

= 5 MASE ML F RS Table 5 Chemical Composition of Atmospheric Corrosion Resistant Steel
wES * (%)

Ti
Q345gNH 0.10
Q370gNH 0.15
0.40~ 0.30~ 0.25~

Q420gNH
Q345qNH E < 0.15~ 1.10~ 0.010~ 0.010~ 0.006~ 0.70 0.40 0.50 0.20 0.0080 0'(115

q F 0.11 0.50 1.50 0.100 0.100 0.030 ’ ’ 0.050
Q460gNH :
Q500gNH 045~ | 030~ | 025~ | .
Q550gNH 0.70 0.45 0.55 ’
a fB. .t \BEABEMSABIN, ASIMAN, NEMBI-—MEETESIERIRPTRME, Nb+V+Ti < 0.22%,
b YRELE (Alt) SEHEN, 2BAENA 0.020%~0.055%,

EREMNRDERAET | 18
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0 AN473
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R 6HEE Ceq 2.2.3 77%¥M8E Mechanical Properties
L= SR i °° e
&, mm TIEARIEEE Rel/Mpa
> 50 ~ 100 > 100 ~ 150 ZVEE (mm) FRERE  EEMEKE SRR AL B
R./Mpa A/% KVs/J
Q345q <043 <045 > 50
HELIEN 73S
Q370q <044 <0.46
Q345 <038 <0.40 0
1| —
FATIREL B! Q345q 345 335 305 490 20 20 120
Q370q <0.38 <0.40
40
Q500 <050 <055
0
Q550 <052 <057
AR Wi Q370q 370 360 - 510 20 20 120
Q620q <055 < 0.60
E -40
<o. <o.
Q690q 0.60 0.65 5 20
Er 1 BEHERITEAI: Ceq(%)=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15 120
A 1 BEBHEALN. Ceq(%)=C+Mn/6+CreMoV)/5+Ni+Cu)/15 Q420q E 420 410 - 540 19 40
2. MASERNETRYE]ELEROEM E, BEBNAEDIGIE,
E -60 47
D 20
120
_ Q460 E 460 450 - 570 19 40
= 7 HLERRIEE Pcm q
F 60 47
D 20
120
Q500q E 500 480 - 630 18 40
Q345 0.20 Q500 0.25 F 60 47
D 20
370 0.20 550 0.25
Q370q Q550q 120
Q550 E 550 530 ; 660 16 40
Q420q 0.22 Q620q 0.25
F 60 47
Q460q 0.23 Q690q 0.25
D 20
120
E BRIHEWIMNIZSIES, YMEEARAT 0.12% B, RABENAERRL Pem KB Y 2HENF T2, Pcm=C+Si/30+Mn/20+Cu/20+Ni Q4620q E 620 580 _ 720 15 -40
/60+Cr/20+Mo/15+V/10+5B 1L L &,
F 60 47
D 20
Q690q E 690 650 - 770 14 -40 69
F 60
a HERFBEN, AINE Re, L& TEREE.
b hi IR I BNAE AR A
cohE IR AR E IR,

19 | tREWRHERQF
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2.3 B4 Pipeline steel

BELWMPERTRZATEH RASEFEETL
2o AL 3 L245~1555 (B-X80) 4% , (£ 5R /2 EE 6 ~ 60mm,
EERAERMELEEE 500 N, X90/X100 FI T
R, FREBEKREL. ABRTE. MREL. MK
THEL. BREL. UREM. WIRE. MBELS.

TENA: mREATFHIEL. MK gL,
4%, =%, RAL%. FEE&FENIERTIE,

Pipeline steel plate products are widely used in oil,
natural gas and other pipeline projects. L245~L555 (B-
X80) is commercially supplied with a thickness of 6 ~
60 mm, which is the first steel mill in China to supply
more than 5 million tons. X90/X100 has achieved a
kiloton trial production, and its products cover long-
distance pipelines, hot bent pipes, acid-resistant
pipelines, large deformation-resistant pipelines,
submarine pipelines, low-temperature pipe fittings,
station pipes, wear-resistant pipelines, etc.

Project application: The products are used in
key projects at home and abroad, such as Central
Asia Pipeline, China-Myanmar Line, New Zhejiang-
Guangdong Line, West Second Line, West Third Line,
Moda Line.

21 | EREWNKRGERQE
Beijing Shougang Co.,Ltd.
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2.3.1 {#EhE S K #4E Steel grade and dimension

#14& Dimension (mm)

s PATIRAE RERES
Steel Grade Standard Delivery condition
[EFE Thickness i KE Length
1245, L290(X42)
L320(X46). L360(X52)
L390(X56). L415(X60) 8~40
L450(X65). L485(X70)
L555(X80)
L245MS. X52MS 1050~ 5000~ GB/T 21237
N ~ RN TMCP
X60MS. X65MS 10~40 4050 23000 FHAN
XTOHD 10~30
X60-W. X65-W
X70-W. X80-W 10-60

2.3.2 64 Chemical composition

RIPSLL WZEmn (BEHEDFFS~ROH)

Table 1 Chemical composition of PSL 1 (melting analysis and product analysis)

LM 5, %

S

<

L210/A 0.22 0.90 0.030 0.030

L245/B 0.26 1.20 0.030 0.030 o o d
L290/X42 0.26 1.30 0.030 0.030 d d d
L320/X46 0.26 1.40 0.030 0.030 d d ¢
L360/X52 0.26 1.40 0.030 0.030 d d d
L390/X56 0.26 1.40 0.030 0.030 d d d
L415/X60 0.26° 1.40° 0.030 0.030 f f f
L450/X65 0.26° 1.45° 0.030 0.030 f f f
L485/X70 0.26° 1.65¢ 0.030 0.030 f f f

afImARE 0.50%; BRADE 0.50%; BRAZE 0.50%; HEASE 0.15%.

b MABMERAMSESIEME 0.01%, ZEEATHMERAEEER 0.05%, BXF L245/B. L290/X42. L320/X46 #1 L360/X52, mAZEEFR
8T 1.65%; XJF L390/X56. L415/X60 F L450/X65 s AEEEFET 1.75%; X4F L485/X70, HEEEBR AT 2.00%:

cIEREEWMINSS, . NSEBHFATF 0.06%,

diB. . KSSBHAKTF 0.15%.

e BRHEHE S

fERBEAEMINSS, R, . KSEBHFATF 0.15%,

gFRESEME, BUFRBEZTING, RS EMFATF 0.001%.

ERENRDBRRQF | 22
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F®2PSL2 WEMD (BEDHH @) RitHE

Table 2 Chemical composition (melting analysis and product analysis) and carbon equivalent of PSL2

0 AN473
FZIIIIII) | él:l
PRODUCTS INTRODUCTION

2.3.3 1% EE Mechanical Properties

# 3 PSL1 RBIAFFI T Z14EE Table 3 Mechanical and technological properties of PSL 1 steel plate

hrRte »°
180°Zfhidie
FTE SIE(HERE TAISRE TR R /% (a- RHEERE, D- THIELER)

Ri.s/Mpa R../Mpa A
L210/A 210 335 25
L245/B 245 415 21
L290/X42 290 415 21
L320/X46 320 435 20

L360/X52 360 460 19 D=2a
L390/X56 390 490 18
L415/X60 415 520 17
L450/X65 450 535 17
L485/X70 485 570 16

a FAEEARTIESH, AEFENGHERESENAMELETER, URIENERRIHEETEHEMITEER,
b RAFAFIRRIAFRFARERNME LB, HNESEFER, —RER TREEES DN RRERR,
CEREMET, HAFERKRERN, WARALLAIRIENRL, HRESIYIT, LARER 50mm, FEEH 38mm BIRE#HITHE.

& 4 PSL2 MIREIFF M T Z 148 Table 4Mechanical and technological properties of PSL 2 steel plate

RS /% Y E /%
CEIIW CEPcm
L245R/BR 0.24 0.40 1.20 0.025 0.015 ¢ < 0.04 ek 0.43 0.25
L290R/X42R 0.24 0.40 1.20 0.025 0.015 0.06 0.05 0.04 ek 0.43 0.25
L245N/BN 0.24 0.40 1.20 0.025 0.015 ¢ < 0.04 ek 0.43 0.25
L290N/X42N 0.24 0.40 1.20 0.025 0.015 0.06 0.05 0.04 ek 0.43 0.25
L320N/X46N 0.24 0.40 1.40 0.025 0.015 0.07 0.05 0.04 dek 0.43 0.25
L360N/X52N 0.24 0.45 1.40 0.025 0.015 0.10 0.05 0.04 dek 0.43 0.25
L390N/X56N 0.24 0.45 1.40 0.025 0.015 0.10 0.05 0.04 dek 0.43 0.25
L415N/X60N 0.24' 0.45 1.40' 0.025 0.015 0.10 0.05 0.04 ahk iy
1L245Q/BQ 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 ek 0.43 0.25
1L290Q/X42Q 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 ek 0.43 0.25
L320Q/X46Q 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 ek 0.43 0.25
L360Q/X52Q 0.18 0.45 1.50 0.025 0.015 0.05 0.05 0.04 ek 0.43 0.25
L390Q/X56Q 0.18 0.45 1.50 0.025 0.015 0.07 0.05 0.04 dek 0.43 0.25
L415Q/X60Q 0.18' 0.45' 1.70 0.025 0.015 J e e bk 0.43 0.25
L450Q/X65Q 0.18' 0.45' 1.70 0.025 0.015 J e e bk 0.43 0.25
L485Q/X70Q 0.18' 0.45' 1.80° 0.025 0.015 J e e bk 0.43 0.25
L555Q/X80Q 0.18' 0.45' 1.90 0.025 0.015 € € 8 bi il
L245M/BM 0.22 0.45 1.20 0.025 0.015 0.05 0.05 0.04 e,k 0.43 0.25
L290M/X42M 0.22 0.45 1.30 0.025 0.015 0.05 0.05 0.04 e,k 0.43 0.25
L320M/X46M 0.22 0.45 1.30 0.025 0.015 0.05 0.05 0.04 e,k 0.43 0.25
L360M/X52M 0.22 0.45 1.40 0.025 0.015 d d d ek 0.43 0.25
L390M/X56M 0.22 0.45 1.40 0.025 0.015 d d d ek 0.43 0.25
L415M/X60M 0.12° 0.45' 1.60 0.025 0.015 J € € Pk 0.43 0.25
L450M/X65M 0.12° 0.45' 1.60 0.025 0.015 € € € hk 0.43 0.25
L485M/X70M 0.12f 0.45' 1.70 0.025 0.015 e € € hk 0.43 0.25
L555M/X80M 0.12° 0.45' 1.85 0.025 0.015 J € € ik 0.43 0.25
L625M/X90M 0.10° 0.55' 2.10° 0.020 0.010 e € e ik 0.25
L690M/X100M 0.10 0.55' 2.10° 0.020 0.010 J € e b - 0.25
L830M/X120M 0.10 0.55' 2.10° 0.020 0.010 e € e b 0.25
PREBAT 0.12% BY, CEyy &M, CEu=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15; & BRATF 0.12% BY, CEpen B, CEp,=C+Si/30+Mn/20+Cu/20+
Ni/60+Cr/20+Mo/15+V/10+5B,
BiAELMERAMESEETHEM 0.01%, BEEAFLMERKEEES 0.05%, 1B3F L245/B. L290/X42. L320/X46 #1 L360/X52, mAEE
BT 1.65%; T L390/X56. L415/X60 1 L450/X65 A S BRI 1.75%; FF L485/X70. L555/X80, i&& &M BT 2.00%; X+F
L625/X90. L690/X100 %1 L830/X120, FE&BRAHBIT 2.20%,
‘BIEWMING, . PREBRBMAKT 0.06%.
YR, . RESENAAT 0.15%.
CBRBEMINIL, ARASE 0.50%; BEASE 0.30%; BRASE 0.30%; HEASE 0.15%.
"B E I
ERRBAEMININ, . T KEFENAATF 0.15%.
"BREEDINS, FRASE 0.50%; ERASE 0.50%; BRASE 0.50%; HEASE 0.50%.
"BRBEHIN, PRADE 0.50%; BFRADE 1.00%; BEADE 0.50%; HRAEE 0.50%.
T EEFRART 0.004%,
“BRIBEMIS, FAFERMNG, ZRBEENFAT 0.001%,

iR =
180°Es it ae
MEREMHEE S HHEE  ATEBL R,y THTREY% (o HHEE, D-
Rus/Mpa Rn/Mpa Ru» = A THEXER
L245R/BR. L245N/BN. L245M/BM. L245Q/BQ 245~450 415~655 0.90 21
L290R/X42R. L290N/X42N. L290M/X42M. L290Q/X42Q 290~495 415~655 0.90 21
L320N/X46N. L320Q/X46Q L320M/X46M 320~525 435~655 0.90 20
L360N/X52N. L360Q/X52Q. L360M/X52M 320 460~760 0.90 19
L390N/X56N. L390Q/X56Q. L390M/X56M 360 490~760 0.90 18 D=2a
L415N/X60N. L415Q/X60Q. L415M/X60M 390 520~760 0.90°¢ 17
L450M/X65M. L450Q/X65Q 450~600 535~760 0.90¢ 17
L485M/X70M. L485Q/X70Q 485~635 570~760 0.90¢ 16
L555M/X80M. L555Q/X80Q 555~705 625~825 0.93 15
L625M/X90M 625~775 695~915 0.95
L690M/X100M 690~840 760~990 0.97 iy iy
L830M/X120M 830~1050 915~1145 0.99

23 | tREWRHERAE
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a RPFRFILLER, BRAHERFAE, FNESGRTERE. —RIEATEEEaRNMRERR.

b FAEEARFIESH, REFNASDERESESHAMEETEE, NUMRIERNERRIIHFEEFSEMITEER,

Xt F L625/X90 MEZSRE R, MELMTEMRE Py, B

d EHFNGRAERABAMITIERN, RRERERLT, YAPERKERN, WARALLHIRENRR, HRESWNE, LIREN S0mm, BEN
38mm BT

e ARVFE A 5% BIFHSREEGREL 0.90 < Rys/Ry < 0.92
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2.4 A28 Vessel steel

WIPFRENBHRANES: EmPNENSEBWR (GB/T
713)  RBEENBLARESEWNIR (GB/T3531) . EHAEER
TARERENIR (GB/T 19189) . Z#x (S) A285. (S) A299. (S)
A387. (S) A515. (S) A516. (S) A537. (S) A738, BEX#m
P265-P355, f21F 19Mn6 F&Y|=m, HERAEE 130mm,

BWARWm O ATFRIPEIE. EAORSREE. LI
WHELEURERIMNE. FBUMYETIVERTE,

Pressure vessel plate covers GB standard vessel plates
(GB/T 713), low temp low alloyed vessel plate(GB/T 3531),
pressure vessel high strength QT plate(GB/T 19189), ASTM/ASME
standard (S)A285, (S)A299, (S)A515, (S)A516, (S)A537, (S)A738,
europe PED P265-P355, DIN standard 19Mn6 series products,
and max thickness can be 150mm.

Shougang container steel products are widely used in
boiler manufacturing, pressure vessel manufacturing, chemical
machinery manufacturing and key projects in petrochemical,
refining and chemical industries at home and abroad.

2.4.1 {#55)% S R4 Steel grade and dimension

W s
Steel Grade

Steel Category

[EE Thickness

“MER—S" RENARSRER
Steam Generator of Hualong 1# Nuclear Power Unit

ZE width

#4& Dimension (mm)

KE Length

HITINE
Standard

PR
REVRES

Delivery condition

PE 245R. 45R 2 ~1 AR. CR. N
PG Q45R. Q345R (S 87130 1050~4050 | 5000~23000 ¢
Common vessel Q370R 8~60 N
12CrlMOVR 6~100 GB/T 713
EERH 13MnNiMoR 30~130
iy 1050~4050 | 5000~23000 N+T
Alloy vessel 14CrlMoR( BllRE) 6~130
15CrMoR( &lIEE ) 6~130
5 06Ni9DR 6~50
N=} N
Low tli;migﬁjgvessel 09MnNiDR 10~120 1050~4050 | 5000~23000 | GB/T 3531 N QT. N+T
P 16MNnDR (&) 8~100
N 07MnMoVR 10~60
ot hiﬁ%ﬁ:ﬁ?ﬁessel 07MnNIVDR 10~60 1050~4050 | 5000~23000 | GB/T 19189 QT
& & 07MnNiMoDR 10~50
19Mn6. 16Mo3
P265GH. P355GH EN10028.2 N
P275N/NL/NL1/NH
_ EN10028.3
ik o
il P355N/NL/NLL/NH 6~130 1050~4050 | 5000~23000
CE vessel P355Q/QH/L1/L2
P460Q/QH/L1/L2
P500Q/QH/L1/L2 EN10028.6 QT
P69Q/QH/L1/L2
A285 Gr.A~C
A515 Gr.60~70 AR N
A516 Gr.55~70 6~130 0/SGZGS
EIRDEE A387 Gr.11CL1. CL2
~ ~ 0335.4 N+T
American standard vessel A387Gr.22 CL2 1050~4050 | 5000~23000
A537 CL2. CL3 Qr
A537 CL1 6~50 N
A225Gr.C/.D 6~60 ASTM A225 N

25 | tREMRHBERAE
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2.4.2 k%45 Chemical Composition

iR

PRODUCTS INTRODUCTION

#* 1GB/T 713 B9 F M E K Table 1 Chemical composition requirements of GB/T 713

KERS [ %

Mo

Nb

Q245R 020 | 035 01’5100~ 030 | 030 @ 030 008 | 0050 | 0.050 | 0.030 0020 0025 0.010
1.20 cu
Q345R 018 | 055 | 77 030 | 030 | 030 008 0050 0050 0030 0020 | 0.025 0010 Ni+
. Cr+
Mo < 0.70
1.20~ 0.015~
Q370R 020 | 055 | LT° 030 | 030 | 030 | 008 o007 0050 | 0030 - | 0020 | 0010
1.30~ 0.20~ 0.015~
Q420R 018 | 055 | U030 | L 030 008 o 27 0100 0030 - | 0.020 0010 :
. 0.15~ 120~ 0.60~ = 0.20~ | 0.0~ | 0.005~
13MnNIMOR | 020 o o030 | 0.020 | 0.010 :
0.15~ | 0.40~ 0.80 | 045~ | ' -
1sCiMoR | 048 | oot T 030 030 | O 0.025 | 0.010 :
0.50~ | 0.40~ 115 | 045~
CriMoR | 020 | ST 030 030 o 0.020 | 0.010 ;
0.15~ | 0.40~ 0.90 | 0.25~ 0.15~
LCAMOVR | 018 o T 030 | 030 | ; a0 -] 0025 | 0.010 :
a ZEFWNAMN, HFEEETEE, C EE2TFRAURMIEK,
b RIFBBIIAREER,

7 2 GB/T 3531 L F D EK Table 2 Chemical composition requirements of GB/T 3531

WEm [ %

16MnDR <020 0.15~0.50 | 1.20~1.60 0.40 - - = 0.020 0.020 0.010
09MnNiDR <0.12 | 0.15~0.50 | 1.20~1.60 0.30~0.80 - - < 0.040 = 0.020 0.020 0.008
06Ni9DR <0.08 | 0.15~0.35 | 0.30~0.80 | 8.50~10.00 | <0.10 | <0.01 - 0.008 0.004

a AT LLAIGE Als 25 Alt, LEET Als EE2RA/NF 0.015%; HWMA Nb+V+Ti = 0.015% BY, Al &2 HIEKWER.
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7 3 GB/T 19189 BILFE D EK Table3 C hemical composition requirements of GB/T 19189

HZERS >/ %

Ni

07MnMoVR 0.020 | 0.010 < 0.40 0.10~0.30 0.02~0.06 0.20
07MnNiVDR | 0.09 | 0.15~0.40 | 1.20~1.60 | 0.018 | 0.008 | 0.25 0.20~0.50 0.30 < 0.30 ' ' 0.0020 | 0.21
07MnNiMoDR 0.015 | 0.005 0.30~0.60 0.10~0.30 < 0.06 0.21

0 AN473
FZ anJl él:l
PRODUCTS INTRODUCTION

% 5GB/T 713 &R /1F M EE Table 5 High temperature mechanical properties of GB/T 713

a Pcm AIRIERa RS LERL, Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B,
b AENIMERE, AIRMKRPZIMEMBEE TR,
c EEFRAT 36mm BJ 07TMnMoVR iR, EEARATF 30mm B 07MnNiMoDR iRk Mo & & FRAIRHER,

2.4.3 71F 1488 Mechanical Properties

4 GB/T 713 UM I HBEE K Table 4 General mechanical properties requirements of GB/T 713

HIRE /°CC
WIREE mm 300 350
Rel’( 2% Rp0.2)/Mpa, =
> 20~36 186 167 153 139 129 121 -
> 36~60 178 161 147 133 123 116 -
Q245R
> 60~100 164 147 135 123 113 106 -
> 100~150 150 135 120 110 105 95 -
> 20~36 255 235 215 200 190 180 -
0345R > 36~60 240 220 200 185 175 165 -
> 60~100 225 205 185 175 165 155 -
> 100~150 220 200 180 170 160 150 -
> 20~36 290 275 260 245 230 - -
Q370R > 36~60 275 260 250 235 220 - -
> 60~100 265 250 245 230 215 - -
X 30~100 355 350 345 335 305 - -
13MnNiMoR
> 100~150 345 340 335 325 300 - -
> 20~60 240 225 210 200 189 179 174
15CrMoR > 60~100 220 210 196 186 176 167 162
> 100~200 210 199 185 175 165 156 150
14Cr1MoR > 20~200 255 245 230 220 210 195 176

R © it it °
e = ERRSREE R.,” R IR EEE
WREEMM e R, Mpa A% ; KVa/J 180°
Mpa b=2a
=
3~16 245
> 16~36 400~520 235 25 D=1.5a
Q245R > 36~60 225 0 34
> 60~100 390~510 205
24 D=2a
i, 1585, > 100~150 380~500 185
RIEN 3~16 510~640 345 D=2a
> 16~36 500~630 325 21
Q345R > 36~60 490~620 315 0 41 3
D=3a
> 60~100 490~620 305 20
> 100~150 480~610 285
10~16 370 D=2a
530~630
> 16~36 360
Q370R 20 -20 47
> 36~60 520~620 340 D=3a
EX
> 60~100 510~610 330
10~20 590~720 420
Q420R 18 -20 60
> 20~30 570~700 400
30~100 390
13MnNiMoR 570~720 18 0 47
> 100~150 380
6~60 295
450~592
15CrMoR > 60~100 275 19 20 47 D=3a
IEAMNEIA | > 100~200 440~580 255
6~100 520~680 310
14Cr1MoR 19 20 47
> 100~150 510~670 300
6~60 440~590 245
12Cr1MoVR 19 20 47
> 100~150 430~580 235
a HERNK AR, FIME Ry, U Rao
ba MAHEEE, D ATHEXER.

27 | ERERMRBEBERAR

Beijing Shougang Co.,Ltd.

a HERMK AR, BARGEEI Reoso

% 6 GB/T 3531 HIE M AIFHBEE K Table 6 General mechanical properties requirements of GB/T 3531

R © it
JERRREE "Ry TR . Ptk S i S
HHEEE R, Mpa A/% RE / KV,/J
Mpa
=
3~16 490~620 315 D=2a
> 16~36 470~600 295 -40 47
16MnDR > 36~60 460~590 285 21 D=3a
EAREN > 60~100 450~580 275 30 47
> 100~120 440~570 265
+ Bk
3~16 440~570 300
. > 16~36 430~560 280
09MnNiDR 23 -70 60 D=2a
> 36~60 430~560 270
> 60~120 420~550 260
5~30 560
06Ni9DR YN P 680~820 18 -196 100 D=3
I AAIIEIK > 30~50 550 @

a YERMK AR, FIME Reo, U Reo
b WFEERATF 12mm BIRAR BT BRIE K MNEIAARS R 5o
c a HAKEE, D HTHEXER.

& 7GB/T 19189 WEMADFHEBEEK Table 7 General mechanical properties requirements of GB/T 19189

RIfidas © AEIRLE hie
JEARSRE Re,” HHERE Lilil = BE / MEIRIEESE 180°
/Mpa Rm/Mpa A/% °C KV,/J b=2a
07MnMoVR 10~60 -20
07MnNiVDR 10~60 =490 610~730 =17 -40 >80 D=3a
07MnNiMoDR 10~50 -50
a HERNKTEAEH, "IME Rep, N Reo
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2.5 f&FEN Tank steel

BN FEEGIEE Q345R. 12MnNiVR, ZE#r A516. A537 F o

IENA: MZEATAEB. RTINS, BNnhat (F
. B ExREHESEMHE. PRBAZMNERARESEITE.
FIEX 2 B ERGERE. VD45 RTCC TR, SRALAM=AEETIE. E
BRI ARSFERATERFHEEET 20 Hib,

Tank steel mainly includes national standard Q345R and
12MnNiVR, and American standard A516 and A537 products.

Engineering application: it is widely used in tank manufacturing
in petroleum and chemical industries. Shougang supplies more than
200,000 tons to Sinopec (Kuga, Luoyang) National Petroleum Reserve
Base Project, PetroChina Lanzhou National Petroleum Reserve Base
Project, UAE Black Pearl Tank, Saudi RTCC Tank Project, Malaysia
Bianjialan Tank Project, Nigeria Donggut Refining and Chemical
Project, etc.

2.5.1 {HIpE S R FMHE Steel grade and dimension

v :
e ##& Dimension (mm) T
SIECIGIade [EFE Thickness B width KE Length Standard

12MnNiVR 10~60 1050~4050 5000~23000 GB/T 19189

RERS

Delivery condition

QT

2.5.2 tL# 4% Chemical Composition

KRS >/ %

12MnNiVR 0.15 | 0.15~0.40 | 1.20~1.60 |0.020|0.010| 0.25 | 0.15~0.40 | 0.30 < 0.30 0.02~0.06

a Pcm IR REUERNELARE, Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B,
b AENENAIERE, AIRMNKRPZIMIEMBEETR.
¢ EERATF 36mm B 07TMnMoVR ik, EEARATF 30mm £9 07MnNiMoDR iRk Mo & & FIRAIRHER,

2.5.3 77114 8E Mechanical Properties

RIfERIAIE © AEHRHIE

[BARSRE HEEE W/ R BE/ IR YREE
R..’/Mpa Rm/Mpa A/% °C KV,/J

12MnNiVR 10~60 =490 610~730 =17 -20 =80

D=3a

a éEHEEAJ%;FEHJLHja IJ\JE Rpoz 1t§ ReLo
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2.6 7KE3M Hydropower steel

KEWEN AT KBIERE, BEERE. [IFER
PR R HEBAERKBILEBEEXEMELL
ERAR, SESHERTIMR. SRINEIEM. SHIFE
AR, &EREX 800MPa (FIVRE< 80°C) . mAE
X 150mm, 1M ERARBNAE 50KJ/cm, 7KEBHZH
BHNAEREE 100 77 KW,

TENA: FmlZNATFE. RIMKEKBIAES
B, Wwa. 28 WIREXESL. ~miERATW
EikERER L, BEtkeEBLL, BEMESAKELL, SHRMAK
B, DRAILIAREKBL, REGICTSHEBL, B
HIBIE IRk EBL,, EHEHIE/KEHE, 20184, &
W “REUKEIEASREZIFRERSEERMIEEEAR
FRENA” REERBFREARATER,

Hydropower steel is used in hydropower station
construction and with the characteristics of high
strength and low welding crack sensitivity. Shougang
has a complete set of Technology for key materials of
metal structures of super-large hydropower stations,

including high-performance series steel plates, high-

strength and toughness welding materials, and high-

efficiency welding technology. The maximum strength is 800MPa (preheating temperature < 80°C), the maximum

thickness is 150mm, the maximum heat input of welding materials is 50KJ/cm, and the single unit capacity of

hydropower units is increased to 1 million KW.

Project application: Products are widely used in key parts such as pressure pipes, spiral cases, bifurcated pipes
and ribs of large hydropower stations at home and abroad. The products have been applied to Xianju Pumped
Storage Power Station, Guandi Hydropower Station, Yazui River Hydropower Station, Pushihe Hydropower
Station, Moruo Hydropower Station in Malaysia, Jibu Hydropower Station in Ethiopia, Tabella Hydropower
Station in Pakistan and Selam Hydropower Project in Laos. In 2018, Shougang's "Development and Application

of Welding Technology for High-strength and Easy-to- Weld Th|ck Plates and Matchmg Weldlng Materlals for Large

Hydropower Stations" won the second prlz

Eb%ﬁﬁ%%géﬁg g
EE: 20~ B0mm  (IRFES k. 28, WE)

Malaysia Muluo Hydropower Station
Thickness:20~150 mm(Volute shell’,Ribbed plate ,Fork plpe SteeL pipe)

ERENRDERAT
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2.6.1 552 S &g Steel grade and dimension

&S ##% Dimension (mm)
SICELGIadE [EE Thickness T width
SG610CFD 12~150
SG610CFE 12~150

SGT80CFD~E 12~150 1050~4050
SG980CFE~F 12~140

[E Length

5000~23000

HATHRAE

Standard

Q/SGZGS 0338

Delivery condition

TMCP+T. QT

QT

2.6.2 ¥ 45 Chemical Composition

35

Steel Grade

153 P %
Ni

SG610CFD/E 12~80 | 0.07 0.15~0.80 0.44 | 0.20
(07TMnMoVR/ | >80~120 | 0.09 1.00 0.30~1.00 0.40 0.46 | 0.23
OTMnNIVDR) | > 120~150 | 0.10 ~1.60 0.50~1.000.50~1.50 0.48 | 0.24
12-80 | 0.09 | o490 0.012 | 0.005 0.50~1.00 0.60 | 0.05 |0.003 | 0.03 | %52 | 025

SGT80CFD-g | > 807120 | 010 0.70 0.80~1.50 0.60 0.54 | 0.26
> 120~150 | 0.11 ~1.60 1.20~1.80 0.56 | 0.28

12~50 1.50~2.50 0.10 0.59 | 0.29

SG9SOCFE/F | >50~100 | 0.14 | 0.35 |< 1.20| 0.007 | 0.003 2.00~3.50 0.80 | 080 | 10003 003 | 062 033
> 100~140 3.00~6.00 0.65 | 0.33

amHEMHEAR: Ceq(%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14,

b JRIERABURMEFEE: Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B,

2.6.3 7114 8E Mechanical Properties

R © V LR EH IR (1A )
WIREE mm RIRIRE La FhisRE Rm/ W Al% HERNEEE
Re/Mpa Mpa = Kv2/J
12~80
> 490 610~730
SG610CFD > 80~120 20
> 120~150 > 470 590~710
12~80 =11
> 490 610~730
SG610CFE > 80~120 -40
> 120~150 > 470 590~710
12~80 > 690 780~950
> 100 D=3a
SGT780CFD > 80~120 > 670 760~930 20
> 120~150 > 650 750~920
12~80 > 690 780~950 =15
SGT780CFE > 80~120 > 670 760~930 -40
> 120~150 > 650 750~920
12~80 > 890 950~1130
SGI8OCFE > 80~120 > 870 930~1130 >12 -40 =70 D=3a
> 120~140 > 830 910~1110
12~80 > 890 950~1130
SG980CFF > 80~120 > 870 930~1130 >12 -60 =70 D=3a
> 120~140 > 830 910~1110
a YERMKAEEHY, A= RPO.2 K& Relo

b IR LA H IR EMHEIERR G IS, IFRECENRE TP EEEE> 47,
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2.7 EEEHR AW High-rise building steel

SENARZFE. RERL. IERBRERT.
AIHERERR. BRAR. AR, BRRTIF @, SEmAmiE

RISERAAN, RERTEEMNEL. 5. EAK
TMCP, &=32ER% 460MPa,

I&Fﬁ IERER=H. EBERER 7. KX
EFfFEE RO RO, KESR 117 KE. RIF
REMPO. EREAFHSBAE. LRIICRENE
KBEARRE. HEFERRITSEAR., BFHEEt

% BEEREFILE,

KRB RBERPD
Tianjin Chow Tai Fook Financial Center

2.7.1 (#5358 5 % #M4& Steel grade and dimension

iR

PRODUCTS INTRODUCTION

High-rise building steel has the characteristics of
easy welding, low yield ratio and anti-lamellar tearing.
The products cover GB/EN/ASTM/JIS standards,
including fire-resistant and weather-resistant series
steel, with the delivery conditions of AR/CR/N/TMCP
and the highest strength 460MPa.

Project application: Beijing international Trade
Building Phase Ill, Shanghai World Trade Plaza,
Wuhan international Expo Center, Macau Dream
City Hotel, Tianjin Gaoyin 117 Buildings, Shenzhen
Pingan Financial Center, Beijing Zhengda Headquarter
Building, Beijing Winter Olympic Shougang Ski-
Jumping Platform, Kuwait National Bank Headquarter
Building, Dubai Expo Metro, Xiong 'an high-speed

railway station, etc.

LRZBTEAUE
Winter Olympics ski jumping platform

HITHRHE Standard R

K% Delivery condition

e ##& Dimension (mm)
Steel Grade EFE Thickness 2R width
Q235GJB~E 6~150
Q345GJB~E 6~150
Q390GJB~E
Q420GJB~E 6~120 1050~4050
Q460GJB~E

LY100

LY160 8~70

LY225

K Length
WAR. WCR. N
WAR. WCR. N. TMCP
GB/T 19879
5000~23000 WCR. TMCP. N
GB/T 28905 WAR. WCR. N
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2.7.2 k=545 Chemical Composition 2.7.3 1 148E Mechanical Properties
. . . SRS iRl 25 iR 2
& 1 LFADER Table 1 Chemical composition requirements R L el
o B3kt
WERS | % TEBRSRE Rel/Mpa hsEE Rm/Mpa Rel/Rm 180°Zphi e E
= e o IR U RE SLER&D
EE (mm) = A/% ,mofCE/ 8 KV, /)
> >
16~50  50~100 100~150 < 100 <16 >16
B. C 0.20 0.60 0.025 0.015
Q235GJ 0.35 : - - - 0.30 | 0.08 B 20
D. E 0.18 ~1.50 0.020 0.010
B. C 0.20 0.025 0.015 C 0
Q345G < 1.60 0.15 0.035 0.30 | 0.20 S . . . . . <
b E 018 0.020 0010 030 s > 235 | 235~345 | 225~335 | 215~325 | 400~510 | 380~510 0.80 23
Q D -20
B. C 0.20 0.025 0.015 0.30
Q390G 0.70 | 0.50 ] 0
D. E 0.18 0.020 0.010 -
0.070 0.015
B. C 0.20 055 0.025 0.015
Q420GJ 0.80 1.00 | 0.50 B 20 47
D. E 0.18 <1.70 0.020 0.010 0.20 0.030
B. C 0.20 0.025 0.015 c 0
Q460GJ 0.110 120 | 0.50 | 1.20 | 0.50 > 345 | 345~455 | 335~445 | 325~435 | 490~610 | 470~610 | < 0.80 22
D. E 0.18 0.020 0.010 Q345G) | p 20
LY100° 0.01 0.4
LY160° - 0.03 0.1 0.5 0.020 0.015 - - - - 03] 03|03 - E -40
Ly225° 0.05 0.6 8 20
a AFHALEEE (Alt) RRBEBRAREE (Als) WEX, b, £EE2NT/NTF 0.02%, MRPPFHRMV. NbF TiE—Mrx, BEHEETHRT
0.015% By, B/MESBTER.
bV, Nb. TiBEMAE, XF Q235GJ. Q345GJ, (V+Nb+Ti) < 0.15%, F Q3905GJ. Q420GJ, Q460GJ, (V+Nb+Ti) < 0.22%, ¢ 0
CHTFEES AR, P&ERAAT 0.020%, >390 | 390~510 | 380~500 | 370~490 | 510~660 | 490~640 | < 0.83 20
d WFEESEMENIR, 21585, SESE<0.010; 72585, SEB<0.007; 73585, SEE< 0.005 Q3%06GJ | p -20
e Bt AER, RIEBFEAFIMND, V. Ti. BEEMEE TR, HAS2EH[REITARTIFH,
E -40
D=2a D=3a
R 2 I ENFER BTSSR Table 2 CEV and Pcm B 20
L& CEV/% JRIENCUBUR SRR Pcm/% C 0
> 420 | 420~550 | 410~540 | 400~530 | 530~680 | 510~660 | < 0.83 20
>50~100 > 100~150 < 50 > 50~100 > 100~150 04206
D 20
= < 47
Q235GJ WAR. WCR. N 0.34 0.36 0.38 0.24 0.26 0.27 E -40
WAR. WCR. N 0.42 0.44 0.46 0.26 0.29 0.30 B 20
Q345G
TMCP 0.38 0.40 - 0.24 0.26 -
WCR. N. NT 0.45 0.47 0.49 0.28 0.30 0.31 ¢ 0
Q390GJ > 460 | 460~600 | 450~590 | 440~580 | 570~720 | 550~720 | < 0.83 18
TMCP. TMCP+T 0.40 0.43 - 0.26 0.27 ~ Q460GJ | p 20
WCR. N. NT 0.48 0.50 0.52 0.30 0.33 0.34
E -40
Q420GJ QT 0.44 0.47 0.49 0.28 0.30 031
TMCP. TMCP+T 0.40 W HeE - 0.26 W e - LY100 - 100+20 - 200~300 - 0.60 50 - -
WCR. N. NT 0.52 0.54 0.56 0.32 0.34 0.35
LY1eo | - 16020 - 220~320 - 0.76 45 0 27 - -
Q460GJ QT 0.45 0.48 0.50 0.28 0.30 0.31
TMCP. TMCP+T 0.42 N5 - 0.27 N5 - 225 | - 225420 - 300~400 - 0.78 40 - -
aWAR: #%L; WCR: #F5l; N: IE/A; NT: IEA+[EIA; TMCP: #AMIEHIELE];, TMCP+T: #AFMEEHIELE] + EA; QT: Ak (BEELXEZEEAN) ..
CE aa HHHEE,
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2.8 THEHM A Machinery high strength steel 2.8.2 tkF M % Chemical Composition

TENMANNATH LUFARMSELTERITIREH
&, FRASSERERENESRE, REFNEEHSE)
M, MEBSREMEMIFRMERE, AIHEER. FIn. K
ARG, &EEERH 1100MPa,

TRENVA: ZEN. ZE8. #X9. SLXEENK

& 1 GB/T 1591 =58 MAIpL N EK
Table 1 Composition requirements of high strength steel in GB/T 1591 standard

WFERD, %

. N Bs RE%H C Si Ti° Cr
IR RESRENMILE, FafikEET. XKRETL.
BRIEH. =—FT. EERL ALEN. LWENFRL <
®bo ¢ 0.030 | 0.030 0.015
Machinery steel is mainly used for manufacturing
Q500M D |0.18 060 1.80  0.030 | 0.025 0.60 0.55 | 0.0
mining and various engineering construction 0.025
. . . E 0.025 | 0.020
equipment. The products have high yield strength
and fatigue strength, good low-temperature impact C 0.030 | 0.030 0.015
toughness, excellent cold formability and weldability. Q550M D 1018 0.60 2.00 0030 @ 0025 0.80
The products cover GB/ASTM /EN standards with the 0.025
E 0.025 | 0.020 | 0.01 | 0.01 | 0.006
max Strength 1100 MPa. ~ ~ ~ 0.80 0.004 | 0.015
. N ¢ 0.030 | 0.030 | 0.11 | 0.12 | 0.5 0.015
Project application: excavators, loaders,
bulldozers, various cranes, coal mine hydraulic Q620M D 018 060 2.60 0.030 | 0.025 1.00 0.80 | 0.30
0.025
supports and other mechanical equipment. The E 0.025 | 0.020
products are supplied to leading enterprises such as
¢ 0.030 | 0.030 0.015
Zhenhua Heavy Industry, Taiyuan Heavy Industry,
. 690M D |0.18 0.60 2.00| 0.030 | 0.025 1.00
Xugong Group, Sany Heavy Industry, Zoomlion, Beijing © 0.025
Coal Machinery, Shanxi Coal Machinery. E 0.025 ' 0.020
MPELEFR. . N KEAURKTER T, PIRFHESMAN, ZREEPED—MHESTERNTFRPAEEEN TR,
a REAE 0.20%.
bl ALEAE (Al RABHRARIE (Als) WEXR, EY, 2EEELR/NTF 0.02%. HWHHRMT V. Nb F Ti EAURUTEEESERR
FRPNESEN TR, RNEIETER,

2.8.1 {#55)% 5 R H4& Steel grade and dimension

##& Dimension (mm)

WA ks PATIRE RERTS
Steel Category Steel Grade IS Thickness FE width  KEE Length Standard Delivery condition
Q500MC~E
Q550MC~E 10~130 GB/T 1591 TMCP. TMCP+T
Q690MC~E
Q460C~F. Q500C~F 6~150
o Q550C~F. Q690C~F 6~150 GB/T 16270 QT
= 52 0 Q890C~F. Q960C~F 6~60
High strength steel
Q1100D~E 10~30 GB/T 28909 QT
Q500CFC~E
Q550CFC~E 6~150 " - YB/T 4137 TMCP. TMCP+T QT
QB90CFC~E 1050~4050 | 5000~23000
NM360. NM400
- M40, NM500 6~60 GB/T 24186 QT
Wear resistant steel .
22SiMn2, 27MnTiB 8~80 BEAMIN AR
45Mn2V. 75Cr. 8CrV NTI
#BF W Saw blade steel 65Mn. 25Mnd. 40CTMnV 6.5~30 AR AR
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7 2 GB/T 16270 =52 AR D ER & 3 YB/T 4137 S5 WA 7 ER
Table 2 Composition requirements of high strength steel in GB/T 16270 standard Table 3 Composition requirements of high strength steel in YB/T 4137 standard

KEHD (REHE) /%
RS > (REHK) /%

Mn P
CEV
C 0.025 0.015
EE /mm
Q500CF D 0.020 0.010 0.20
<50 >50~100 > 100~150 E 0.020 0.010
0.09 0.50 1.80
qssoc O550CF c 0.025 0.015
0.025 | 0.015 Q620CF D 0.020 0.010 0.25
Q460D 690CF
047 0.48 0.50 Q E 0.020 0.010
Q460€ 0.020 | 0.010 a URBHA + EARSZHEN, CEBLETN 0.12%. .
Q460F b Pcm FIZIERISBURIEIES, Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+58
Q500C
05000 0.025 | 0.015
0.47 0.70 0.70 K AMEEER CEV
Q500E
Q500F 0.020  0.010 —
YIS S5k M FE
1.70 EEE mm 1;?%1\:&'@2&,.4 1%
Q550C Pcm/%, <
Q550D 0.025 0.013 >16~400  >40~63 > 63~120 > 120~150°
0.65 0.77 0.83 Q500M C.D. E 0.47 0.47 0.47 0.48 -
Q550E
Q550F 0.020  0.010 Q550M C.D.E 0.47 0.47 0.47 0.48 - 05
Q620M C.D. E 0.48 0.48 0.48 0.49 -
Q620C Q690M C.D.E 0.49 0.49 0.49 0.49 -
Q6200 0.025 | 0.015
0.20 | 0.80 0.50 | 1.50 | 2.00 | 0.70 | 0.005 0.12 | 0.06 | 0.05 | 0.65 0.77 0.83
Q620E 0.020 | 0.010
Q620F : ' 5 MEWAIE S EK Table 6 Composition requirements of wear-resistant steel
0690C RS (FEHE) /%
a500 0.025 | 0.015
Q Cr Ni Mo
1.80 0.65 0.77 0.83
QgggE 0.020  0.010
Q690F NM360 | 025 | 070 | 160 | 0.025 0015 | 080 | 050 | 050 | 0.050 0.0005~0.006 0.010
NM400 | 030 | 070 | 160 | 0.025 0010 | 1.00 | 070 | 050 | 0.050 0.0005~0.006 0.010
Q890¢ 0.025 | 0.015
Q890D - - NM450 | 035 | 070 | 170 | 0.025 0010 | 110 | 0.80 | 055 | 0.050 0.0005~0.006 0.010
0.72 0.82 - NM500 | 038 | 070 | 170 | 0.020 0010 | 120 | 1.00 | 065 | 0.050 0.0005~0.006 0.010
Q890E
0890 0.020 | 0.010
2.00 /B 3z 51 BRME e %
xR 6 IR BRI EER Pcm
Q960C
0.025 | 0.015
Q960D IR BRI IE . (RAT) Pcm/o/o
0.82 - - /%
Q960E B mm
Q960F 0.020  0.010
A REFELEF AIANMEP—MH/ ISR, RAENTERTIE, HEENERSIEAPPIRE. Q500CF 0.20 0.20 0.22 0.24
bMRELAEE. . N KSEURHTER—H, HREL—MTRORNSER 0.015% (HF Al K Als) , HFFA Alt B Als, LA 0550CF
£ 0.018%. hysoost 0.25 0.25 0.28 0.30
EV=C+Mn/6+(Cr+Mo+V)/5+(Ni+ 1
€ CEV=CHMn/6+{(CreMotV)/S+(Ni+Cu)/15 Q690CF 0.25 0.28 0.28 0.30
37 | EREMREERAE LRENRHERAT | 38
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&= 7 GB/T 28909 =& IR D E K %< 10 GB/T 16270 =& /1FMHaE
Table 7 Composition requirements of high strength steel in GB/T 28909 standard Table 10 Mechanical Properties of High Strength Steel of GB/T 16270 Standard
b i BV ARO R EHRE @
=) N I=WAY'T 0/ 3 ) 159
WEmS (RESHE) , % PUHIZERE R /Mpa
e v AR PR, /Mpa, | > m
=gl = T hEERIME
ZXEE (mm) A/% (i)
> Akw J
D <50 >50~100 >100~150 <50 >50~100 > 100~150
Q1100 020 080 | 160 | 0020 & 0010 | 0.08 0.14 40 0006 160 = 070  0.015
E Q460C 0
47
A FEREMIRIEREIAIRT, Cro Ni. MO SBETRAERASIA, UAFILRACZIMETESTE, HaBUERBIABPRS. 0460D 20
B Cu WFARTTEREN, HEBM< 0.30%, Cu HAETTERN, < 0.80%; As &8RN < 0.08%., WMHEASEEMRIE, BRI, 460 440 400 550 ~ 720 500~670 17
cHRALE (Alt) S2itER, K= 0.020%. Q460E -40
34
Q460F -60
Q500C 0
) ] 47
2.8.3 71148 Mechanical Properties Q500D 20
500 480 440 590 ~ 770 540~720 17
N e ) ) _ Q500E -40
& 8 GB/T 1591 =& NHVHI M EE Table 8 Tensile properties of high strength steel of GB/T 1591 standard 34
Q500F -60
L/ERREE R./MPa, > HIsEE Rm/MPa 0550¢ 0
47
AFFERE /mm Q550D 20
550 530 490 640 ~ 820 590~770 16
> Q550E -40
<16 >16~40 >40~63 >63~80 >80~100 >100~120 <40 > 40~63 > 63~80 34
Q550F -60
Q500M | C. D. E 500 | 490 480 460 450 - 610~720 | 600~760 | 590~750  540~730 - 17
620C 0
Q550M | C. D. E 550 | 540 530 510 500 - 670~830 | 620~810 | 600~790  590~780 - 16 Q 47
Q620M | C. D. E 620 | 610 600 580 - - 710~880 690~880 670~860| - - 15 Q620D 620 580 560 200 ~ 890 650-830 15 20
Q690M | C. D. E| 690 680 670 650 - - 770~940 | 750~920 730~900| - - 14 Q6208 -40 w
o PWURELE] (TMCP) RASESHWURELE] (TMCP) MEARE. Q620F -60
a YEIRFIAEA, HAMNELEIEMIRE R, N LERBE Ruyo Qe90C 0 i
Q690D -20
690 650 630 770~940 | 760~930 | 710~900 14
Q690E -40
&9 GB/T1591 Bt (VEERO) AEHRWAVREFN A ERIKEES - o 34
Table 9 Temperature and impact absorption energy of Charpy (V-notch) impact test in GB/T 1591 standard Q890C .
\ TRSCIAsE A b = 34
LUF SRR ER AT RIREE I R/ME KV2/J 0890D 20
. 680 830 - 940 ~ 1100 | 880~1100 - 11
-20°C Q890E -40
27
Q890F -60
Q960C 0
34
Q500M. Q550M. Q620M. Q690M D 47° 27° Q960D 20
960 - - 980~1150 - - 10
E 31° 20° Q960E -40
UBGRISERWREN, EA. EAGBAIANMESIN C. D, E. FEMNFIM 0°C. -20°C, -40°C, -60°Ciiiic 0960F 0 2!
AEARE AR, SEFBWSNE, WATEEREE,
a YRAIER, D RWAM -30°CRERMES, HHBUEEBMEFNTF 270 2 RIS BT REH, FaHEm T U,
b YBITIEER, E AWM -50°CHpany, paRUREEEBURANT 27). HEFNTF 164 b HEARTPARAY, A RpO.2.
39 | ERENRHBERAT IETREMEMBERAT | 40
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7= 11 YB/T 4137 &58 MBI /15 14 4E Table 11 Mechanical poperties of hgh srength seel of YB/T 4137 sandard

i feid Bt v RO A
[ERR5RE R.y/Mpa, , = 180°Zgh
- mLERE T HETR
B /mm $AHI38TE R,/Mpa ﬁﬁfff gziggé $w2;2?$ﬁ
<50 > 50~100 =
C 0
Q500CF D 500 480 610~770 17 -20 47
E -40
C 0
Q550CF D 550 530 670~830 16 -20 47
E -40
d=3a
C 0
Q620CF D 620 600 710~880 15 -20 47
E -40
C 0
Q690CF D 690 670 770~940 14 -20 47
E
1 HERFIHEN, B R
2 BEETSWEHEARIN, SERBRESHTHRAREMNE.

* 12 THEEMRIFIF1%AE Table 12 Mechanical properties of wear-resistant steel

FALBRE ° BrE iR — 20°CHEIRUIAEE (MM )° RE KEE
Rm/MPa Aso % HBW
NM360 <80 = 1100 =12 =24 330 ~ 390
NM400 <80 = 1200 =10 =24 370 ~ 430
NM450 <80 = 1250 =7 =24 420 ~ 480
NM500 <70 - - - = 470
aRRE. MR MEMEAEENHRER, MAFREEREN, WRRIEHKEE

7 13 GB/T 28909 =32 WAV /114 8E Table 13 Mechanical poperties of hgh srength seel of GB/T 28909 sandard

2.9 X2 A Wind power steel

XEBAMNATFRAEERGNE, =aEEEN. R, BIinERIINE, 5
Kbk EX BB EXE, RERAEE 28.5M, 1K Ceq 1 Pcm 53 i&iHRH
RITASARTAAUERE, S235-S960 BIERER CE INE, RAMEERE 130mm,

TRENA: R ZRATFZRERSEXSE, S8 LEXE, RBERK
=+ H3#300MW B EREE, K=& EXEBH 300MW RELIE, PEZERILX
H1#100MW B EREBEEANFER EXBZHEOZER. =, B4, BES,

Wind power steel is used in the manufacture of wind tower. The
products cover GB/EN/JIS standards, including on shore and off shore
plates, with max weight 28.5t, low Ceq and Pcm design, none preheat or pow
preheat welding input energy, CE certification and max thickness 130mm.

Project application: the products are widely used in the three Gorges
Zhuanghe offshore wind power, Luneng offshore wind power, CLP's Dafeng
H3#300MW offshore wind power, Laoting offshore wind power 300 MW
demonstration project, CLP's Binhai North Area H1#100MW offshore wind
power and other major domestic offshore wind power plants and exported
to Germany, the Netherlands, Japan, the United Kingdom and so on.

2.9.1 {#E7hE S K #4& Steel grade and dimension

e BV RROE R
MR ISR Ru/Mpa %Eﬁfg il FHREIRIME ()
Ro:Mpa, , > ) S - REEC Aus J
Q1100D 20
1100 1200~1550 — 9 27
Q1100E -40
2 HIB R,
b st A A,

41 | tRERRHERQF
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g
M &S Dimension (mm) RITINE RERES
Steel ategory Steel Grade EE wE KE Standard Delivery condition
Thickness width Length
Q235FTB~E
Q345FTC~F
6~160
QU20FTC~F GB/T 28410 AR, CR. N, TMCP
Q460FTC~F
Q355C~E AR
6~160
Bt £ XU BB
Land wind Q355NC~E N NR
Power steel
Q355MC~E 6~130 TMCP
GB/T 1591
Q420NC~E 6~80 N. NR
Q420MC~E 6~130 1050~4050 5000~23000 TMCP
DH36. EH36 6~100 CR. N. TMCP
GB/T 712
F36 6~80 TMCP
S S355G7/G8/G9/G10+M S420G1/
'ELNEE%.W G2+M S460G1/G2+M ™ce
Offshore wind
power steel
S355G7/G8/G9/G10+N N
6~130 EN10225
S420G1/G2+QT S460G1/G2+QT QT
IEtREMEBERAT | 42
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2.9.2 k¥ M5 Chemical Composition 7 4 GB/T 28410 Y TMCP. TMCP+ BIAIRZSAR EIRI IR S e E bR H 240 Pcm

) o Table 4 CEV and Pcm delivered under TMCP and TMCP+N conditions
= 1 GB/T 28410 HURES KL F A% 57 Table 1 Grades and chemical composition of GB/T 28410

L& (CEV) /%
HET %

0.050

0.10 0.30 0.012
0.012

0.10 0.30
0.30 0.30 0.010
0.015 0.012

0.20 0.50
0.010
0.012

0.20 0.50
0.010
0.012

0.30 | 0.60 | 0.80 | 0.55

0.010

&S REER

B. C 0.030 | 0.025

Q235FT 0.50~1.40 0.05 | 0.06
D. E 0.025 | 0.020
C 0.18 0.020

Q275FT D 0.50~1.50 | 0.025 0.05 | 0.06
0.015

E. F 0.50

C. D 0.025 | 0.015

Q345FT 0.90~1.65 0.60 | 0.12
E. F 0.020 | 0.010
C. D 0.025 | 0.015

Q420FT 0.20 | 1.00~1.70 0.60 | 0.15
E. F 0.020 | 0.010
C.D 0.025 | 0.015

Q460FT 1.00~1.70 0.60 | 0.70 | 0.15
E. F 0.020 | 0.010

a REVRENEARIIRE Mn SR TIRIZR 1 B0HE, HMRERSHNIRE Mn SE2TRFEER.

7 2 GB/T 28410 BY#EL. FELASREMWIRE S MERSE

Table 2 Gades and carbon equivalents delivered under hot rolling and controlled rolling conditions

xZiE (CEV) /%

EE< 40mm

EE> 40mm

Q235FT B. C. D. E < 0.36 <0.39

Q275FT ot N C. D\ E. F <0.38 <0.40

Q345FT C. D E\F < 0.42 < 0.44

Q420FT C. D EVF < 0.45 < 0.47
AL, 174

Q460FT C. D EVF < 0.46 < 0.48

& 3. GB/T 28410 RYIEA. EAEGIRESRZERNIRES RERSE

Table 3 Gades and carbon equivalents delivered under N and NR conditions

=g (CEV) /%

EE< 40mm

EE> 40mm

Q235FT B. C. D\ E <0.38 < 0.40

Q275FT EA. IEAELE C. D EVF < 0.40 < 0.42

Q345FT C. D EVF < 0.43 <045

Q420FT C. D EVF < 0.48 < 0.50
Ik, IEAELHY

Q460FT C. D E\F < 0.52 < 0.53

43 | tREWRHERQF
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Q275FT

Q345FT

Q420FT

Q460FT

TMCP. TMCP+ [ElX

REER EE /mm Pcm/%
> 40~60

C. DL E\ F <0.34 < 0.36 < 0.38 < 0.20

C. DL E\ F < 0.39 <041 <043 < 0.20

C. DL E\ F < 0.44 < 0.46 < 0.48 < 0.20

C. D E\ F < 0.46 < 0.48 < 0.50 <0.20

& 5 EN 10225 WS RUFER D %
Table 5 Grades and chemical composition of EN 10225

V  Cr+Mo+Ni+Cu
+V

$355G2+N | 0.2 09. |0.035] 0.03 - - -
03 | 01 | 05 0.35 0.06 | 0.03 | 0.12
$355G3+N | 0.18 165 0.03 |0.025 - - -
<05 >0.02 0.015
$355G5+M < |0.035] 003 - - - - -
0.14 02 | 03 0.05 | 0.05 | 0.1
$355G6+M 16 003 |0.025 - - - - -
YRR 53 AL SR AR 5
$355G7+M°
0.01
S355GT+N® 1-
0.14 0.25 | 0.08 | 0.5 0.04 0.9
$355G8+MP 1.65
0.02 | 0.007
$355G8+N"
— 0.06 0.06/ 0.08
$355G9+N°
0.01 -
$355G9+MP°
0.12 0.2 | 0.08°|0.70° 0.03
$355G10+N°
0.015 | 0.005 -
$355G10+M" 0.15 0.015
- - 0.3 | 0.01 0.025
S420G1+QT° 0.55 0.055
0.01
S420G1+M° <
$420G2+QT° 1.65
0.007
S420G2+M°
0.14° 0.02 0.25 | 0.25 | 0.7 0.04 0.08 0.9 0.09/ 0.1
S460G1+QT®
0.01
S460G1+M°
S460G2+QT®
0.007
S460G2+M°
a 2IEXMANLLR/IVER 2:1, YEREMERITEN, /& AL B AUN- LETRER,
b RRTEMESERET 0.03%As. 0.010%Sb. 0.020%Sn. 0.010%Pb. 0.010%Bi 1 0.005%Ca, B REZ#BET 0.0005%, XLTEZE L 5000t 1E5
MNEFHIROM 1R, FHREBEI RS,
c BEXRT 75mm, XBEEHEHR+M B, AERRA Mo &8 0.20%
d JERRTR 30, AF 40mm WEE, &)\ Ni &84 0.30%.
e EE/F 15mm, C IRATEN 0.15%,
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< 6 EN 10225 B9 CEV #1 Pcm

7 8 EN 10225 4T S355 kA 1FMEEE Table 8 Mechanical properties of S355 grade of EN 10225 standard

o CEV,% Pcm , %, - CEV,% Pcm , %,
&= < < &= < <
FHIBEE R,°, Mpa 2/)\EBRIEEE R.,,,Mpa V B
$355G2+N S420G1+QT
SUN(:ES
EEtmm EEtmm =
$355G3+N oas - S420G1+M o 0y = = 25<t  40<t  63<t  100<t F % _ & C
: ’ : : <40 <63 <100 <150 A=
$355G5+M $42062+QT <100 >100
$355G6+M $420G2+M
$355G2+N |  470-630 355 345 . . . . 2 20 50 20
$355G7+N S460G1+QT S460G1+M
$355G3+N |  470-630 355 345 345 . . § 2 40 50 40
S355G7+M S460G2+QT
0.43 0.24 0.43 0.22¢ $355G5+M 470-610 355 345 - - - - 22 -20 50 20
$355G8+N S460G2+M
S355G6+M | 470-610 355 345 345 - - - 2 40 50 40
$355G8+M S420G1+QT .
S355GT+N | 470-630 460-620 355 355 345 335 325 320 2 40 50 150
$355G9+N $355G9+M .
0.43 022 0417042° | 021%/0.22° S355G8+N |  470-630 460-620 355 355 345 335 325 320 22 40 50 150
$355G10+N $355G10+M
S355GT+M | 470-630 . 355 355 345 335 325 . 2 -40 50 100°
at<75mm
b 75mm < t < 100mm S355G8+M |  470-630 . 355 355 345 335 325 . 2 -40 50 100"
cAPem {9 0.23, t < 15mm S355G9+N | 470-630 460-620 355 355 345 335 325 320 2 -40 50 150°
S355G9+M | 470-630 . 355 355 345 335 325 : 2 40 50 100°
S355G10+N |  470-630 460-620 355 355 345 335 325 320 2 40 50 150"
2.9.3 775448 Mechanical Properties $355G10+M | 470-630 - 355 355 345 335 325 - 2 40 50 100°
a MIENNIHRENMKERE, SRTRANEE, SN&R/IWEREE
7= 7 GB/T 28410 H9h& S K /1% M 8E Table 7 Grades and me chanical properties of GB/T 28410 bV & his)E EHINEEREL 40mm. MK, cREIFERHERE -40°CHPAR -30°CHH.

180°Z dhit 38

&= BLERE,

M FEMREE *Rel/ (N/mm2)
>

7% 9 EN 10225 AT S420 KA IFMEE Table 9 Mechanical properties of s420 grade of EN 10225 standard

SHIREE WS Rk EEE © ¢ a= AEEE
Rm/ (N/mm?)  A/%Lo™565/S0 Kv2/J HHIZREE R, Mpa £/VERRSEE R..,Mpa - v B
IREE /mm = > WIREE /mm BRMVEE X
ap,
< < < < < < < :
e R N t<40 40<t<100 t<16 16<t<40 40 <t<63 63<t<80 80 < t< 100
B. C. D 47 S420G1+QT | 500-660  480-640 | 420 400 390 380 380 19 -40 60 100°
- b
Q235FT £ 23 223 21> 360-510 24 34 S420G1+M | 500 480 420 400 390 380 380 19 -40 60 100°
c. D 47 $420G2+QT | 500 480 420 400 390 380 380 19 -40 60 100°
. b
Q273FT EF 21> 263 299 410560 2 34 S420G2+M | 500 480 420 400 390 380 380 19 -40 60 100°
c. D 47 a MEMHRBENGKEE, SATRANEE, W/ \WEREE
Q345FT 345 335 325 470~630 21b d=2a d=3a bV E R FREEERIAZERET 40mm. THMEL,
E. F 34
Q420FT b 420 200 390 520-680 19° 4 7 10 EN 10225 #RfE S460 AV F1F 14 EE Table 10 Mechanical properties of s460 grade of EN 10225 standard
E. F 34
EESEE ,mm <16 >16 < 25 >25 < 40 >40 < 63a >63 < 80° >80 < 100°
C. D p
Q460FT 460 440 420 550~720 17 R/NVEMRSEE R.y,MPa 460 440 420 415 405 400
E. F 34
ARIZRE R,,MPa 540-700 530-690 520-680 515-675 505-665 500-660
a YEBIRFBAER, FIRA Ry, B TER. o e o
b 4TRERE> 60mm B, HEHKIERIIEE 19, BRI % 1 . . 1 1 1
¢ IR AU AL B0V BT HE ) -40°C , 60
d FRREEEN A HHRIERE: B:20°C, C:0°C, D:-20°C, E:-40°C, F:-50°C,
aV BdpErhE EERIAEE RS 40mm,
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2.10 £ 5N Strucure steel

AHEEENR. BUiR. BiR. EAREAN, RPERAKEE 285M, &
AHBEEE 200mm,

FERAF: —E£H. KEEH. XEEKHFE. XHET. PEHFAES,

The products cover GB/EN/JIS/ASTM standards with max weight
28.5t and max thickness 130mm.

Major customer: CFHI, DHI, THI, NHI, MCC, etc

2.10.1 {#53}% S K #4& Steel grade and dimension

#4& Dimension (mm)

iR

PRODUCTS INTRODUCTION

A36 Gr.36 6~150
A283 Gr.C/D 6~150
A5T2 Gr.22£65 6~150 Q/5626S 0335.1 ARV N
ENREEN A573 Gr.58~70 6~40
ASTM structural 1050~4050 |  5000~23000
steel A633 Gr.A/C/D/E 6~100 N
Q/SGZGS 0335.2
A514 Gr.A/B/E/F/H/P/Q/S 6~100 QT
o
Weather resis- Q415NHA~E 6~100 1050~4050 | 5000~23000 GB/T 4171 CR. TMCP
tant steel Q460NHA~E
BIER Q345LK 16~130 1050~4050 |  5000~23000 YB/T 4281 N
Furnace Shell

e = HITIRAE RERES
Steel Category Steel Grade EEE Thick- % width K Length Standard Delivery condition " ) .
ness 2.10.2 £ HE45 Chemical Composition
[pEsok . . GB/T 3274
Carbon steel Q235A~D 6~200 GB/T 700 AR, CR. N . N .
7 1 GB/T 700 9L ¥ a5 E K Table 1 Chemical composition requirements of GB/T 700
Q355B~D 6~200
390B~D 6~150
84205~c 6~130 AR WEHS (REHH /%, <
Q460C 6~130
Mn
1&@@2&*’@% Q355NB:F 6:200 1050~4050 5000,,,23000 A 0.22 0.050
Low alloy Q390NB~E 6~150 GB/T 3274 . NR 0.045
structural Q420NB~E 6~130 GB/T 1591 * B 0.20 . 0.045
teel Q460NC~E 6~130 : :
s Q235 0.35 1.40
c 0.040 0.040
Q355MB-~F 0.17
Q390MB-~E 5 D 0.035 0.035
O420ME~E 6~130 T™CP
Q460MC~E KREHEE, Q235B WHABITTRAT 0.22%.
55400, $5490 . O ) o )
SM400A~C # 2 GB/T 1591 #ELINBILF 9> Table 2 Chemical cmposition of hot rolled steel in GB/T 1591
SM490A~C
6~130 Q/SGZGS 0336 AR, TMCP. N >
BiREIR SSTA?Z%YQ/CB JIS G 3101 wFEmn (REDH) /%
JIS structural SM570 1050~4050 |  5000~23000 JIS G 3106 . . _
steel JISG 3114 c Nb! Ve Ti (ol
SMA400A~CW/CP /56150025
SMA490A~CW/CP 6~130 TMCP L
SMA5T0A~CW/CP T
$235JR~J2 -
S275JR~J2 6~130 Q/SGZGS 0318.1 AR. CR. NR
S355IR-K2 B 0.24 0.035 | 0.035
0.012
S275N/NL. S355N/NL 5 Q355 c 020 | 022 | 055 | 1.60 | 0.030 0030 | - . - 030 030 | 040 | - -
SA2ON/NL. SAGON/NL 6~130 Q/SGZGS 0318.2 N
D 020 | 0.22 0.025 | 0.025 -
FRATZEHDEN S275M. S355M
CE structural S420M. S460M 6-130 | 1050~4050 | 5000~23000 Q/SGZGS 0318.3 mce B 0.035 | 0.035
steel Q390 9 0.20 0.55 | 1.70 | 0.030 | 0.030 | 0.05 | 0.13 | 0.05 | 030 050 | 0.40 | 0.10 | 0.015 | -
S$355J0W. S355J2W. S355K2W.
$355J4W 6~130 Q/SGZGS 0318.4 AR. NR D 0.025 | 0.025
W
539303 a BINEREAT 30mm B4, BEBRATF 0.22%.
bQ390. Q420 HEAIE 0.07%
$460Q/QL/QLL CS%EEIE% 0 20302'_]EJ J '
S500Q/QL/QL1 6~130 Q/SGZGS 0318.5 QT e e . . = T o e _ .
S5500/0L. S6900/0LL d IMRMBEEIE Als SEFNF 0.015% HLIE Alt SBFNF 0.020%, HFNTHMERASTE, ArEsBFERS, BATENERRE
BRHARSERA,
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& 3GB/T 1591 SRS R MMM EE (BT /A0 1) Table 3 CEV of hot rolled steel in GB/T 1591 &5 GB/T 1591 IEN. IENALGPRER MBS E (BT BEDT)

Table 5 CEV of N and NR steel in GB/T 1591

L2 CEV (RESHE) /%, <

Y& CEV (FREDE) /%, <

RIFEE /mm
NFRERE /mm
> 63~150 > 150~250 e

B > 63~100 > 100~250
Q355 C 0.45 0.47 0.47 0.49 Q355N B. C. D. E. F 0.43 0.45 0.45

D Q390N B. C. D. E 0.46 0.48 0.49

B Q420N B. C. D. E 0.48 0.50 0.52
Q390 C 0.45 0.47 0.48

D

7 6 GB/T 1591 AMMELHIMBILFE RS Table 6 Chemical composition of TMCP steel in GB/T 1591 standard

WERD (REDE) /%
& 4 GB/T 1591 IEA. IENELGINAILE RS

Table 4 Chemical composition of normalized and normalized rolled steel in GB/T 1591 standard i Tie

KEHD (BB /%

B 0.035 | 0.035
C 0.030 | 0.030
5 0.035 | 0.035 Q355M D 0.14 | 0.50 | 1.60 | 0.030 | 0.025 = 0.01~0.05 | 0.01~0.10 | 0.006~0.05 |0.30|0.50 | 0.40 | 0.10 0.015| 0.015
c |o020 0.030 | 0.030 E 0.025 | 0.020
Q355N D 0.50  0.90~1.65 | 0.030 | 0.025  0.005~0.05 0.01~0.12 | 0.006~0.05| 0.30 | 0.50 | 0.40 | 0.10 | 0.015 0.015 ; 0.020 | 0.010
E | 018 0.025 | 0.020
B 0.035 | 0.035
F o016 0.020 | 0.010
C 0.030 | 0.030
B 0.035 1 0.035 Q390M 0.15 | 0.50 | 1.70 0.01~0.05 | 0.01~0.12 | 0.006~0.05 | 0.30|0.50|0.40|0.10 | 0.015|  0.015
c 0.030 | 0.030 D 0.030 | 0.025
Q390N 020 050 | 0.90~1.70 0.01~0.05 0.01~0.20 | 0.006~0.05 | 0.30 | 0.50  0.40 | 0.10 | 0.015 0.015
D 0.030 | 0.025 E 0.025 | 0.020
E 0.025 | 0.020 8 0.035 | 0.035
B 0.035 | 0.035 0.015
0.015 C 0.030 | 0.030
C 0.030 | 0.030 Q420M 0.16|0.50 1.70 0.01~0.05 | 0.01~0.12 | 0.006~0.05 | 0.30 0.80 0.40 0.20 0.015
Q420N 020 060 | 1.0~1.70 0.01~0.05  0.01~0.20 | 0.006~0.05 | 0.30 | 0.80 | 0.40 | 0.10 0.015 D 0.030 | 0.025
D 0.030 | 0.025 0.025
0.025 E 0.025 | 0.020 '
E 0.025 | 0.020 . k
C 0.030 | 0.030 0.015 c 0.030 | 0.030 0.015
Q460N | D 020 0.60| 1.0~1.70 | 0.030 | 0.025 0.01~0.05 0.01~0.20 | 0.006~0.05 | 0.30 | 0.80 | 0.40 | 0.10 0.015 0460M 5 016 0.60 | 1.70 | 0.030 | 0.025 | 0.01~0.05 | 0.01~0.12 | 0.006~0.05 |0.30|0.80 | 0.40 | 0.20 0.015
0.025 .16/ 0.60 | 1.70 | 0. ) .01~0. .01-0. ) ) 30 0.80 | 0.40 | 0. :
E 0.025 | 0.020 0.025
E 0.025 | 0.020
MPRELEER. . . KSFACRNTEP—M, RRMPASNMAE, HRIEEFREL—MHEETRIENNTRPAETEN TR,
MPRELEFE. f. N KFFAURNTEP—F, BHMNASIAEN, MRIEEFEL—MHEESTREENNTRPMETHENI TR,
aV+Nb+Ti < 0.22%, Mo+Cr < 0.30%,
b SEATE 0.20%. 2 BFRIH| 0.20%
cHALBALER, KIN2ER/INEEN 0.020%, HWFHRINT B, . . AFHACRHNTERESENNTFRIMEZEN TR, B = TRERR. b ATAEB AL ER, LENLRKR/NEER 0.020%, HWPHRMNT B, . . KFHAYRNTEZASERNNTRINESEN TR, BS2 TFRERR,
49 | tFZENRHBEBERLQF TtRENRMBERLXE | 50
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R T GB/T 1591 HANUAMALH SN ML B IR AR ZSSZ B A7 BB 2 8 R SR RABUR

e (BIRDHT) 7 10 GB/T 1591 #4L##189{# 4= Table 10 Elongation of hot rolled steel in GB/T 1591 standard

Table 7 CEV and Pcm of steel delivered in TMCP or TMCP+Tstate according to GB/T 1591 standard B A, >

Y2 CEV (FREDNF) /%, < AFREEE /mm
AFEE /mm prtes sl (R g > 40~63 > 63~100 > 100~150 > 150~250
BHK) /%, <
REFR
> 40~63 > 63~120 > 120~150 0355 B. C. D
1 20 19 18 18 17
Q355M B. C. D. E. F 0.39 0.39 0.49 0.45 0.45 0.20
e 21 20 20 19 -
Q390 B.C. D
Q390M B.C. D E 0.41 0.43 0.44 0.46 0.46 0.20 i 20 1 1 18 ]
Q420M B.C.D.E 0.43 0.45 0.46 0.47 0.47 0.20
Q460M C.D.E 0.45 0.46 0.47 0.48 0.48 0.22 N e
& 11 GB/T 1591 IEA. IEAELHISNAMBIHI 14 RE
Table 11 Tensile properties of N and NR steel in GB/T 1591 standard
L RBR3ERE R./MPa, > HUHIZREE Rm/MPa B S A/%, >
2.10.3 /7% 14$8E Mechanical Properties AHEE /mm
7 8 GB/T 700 BY/1E 4 BEZE K Table 8 Mechanical property requirements of GB/T 700 - 130 4>0

Eﬂ&gﬁg ReH/ (N/mm2) , = H_‘ﬁ]ﬁﬁiﬁng/o/o, = )1353'5\;3@ (V?n'—lﬁ*l:l) 200 63

pme = EE /mm AERRE ° EE /mm

R./ (N/mm?) B ke Q355N | B. C. D. E. F | 355 | 345 | 335 | 325 315 295|285 275 | 470~630 450~600 450~600 | 22 | 22 | 22 | 21 | 21 | 21
< > > > > > > > > > [FC o @hm) )= Q390N | B. C. D.E |390 | 380 | 360 | 340 | 340 320 310|300 490~650 | 470~620 | 470~620 20 20 | 20 19 | 19 | 19
16 16~40 40~60 60~100 100~150 150~200 40~60 60~100 100~150 150~200
Q420N | B, C. D. E | 420 | 400 | 390 370 | 360 340 330|320 520~680 | 500~650 | 500~650 19 =19 | 19 18 18 | 18
A -
. Q460N C.D.E 460 | 440 | 430 410|400 380|370 370 | 540~720 530~710 | 510~690 | 17 | 17 17 | 17 | 17 | 16
B 20 .
s EMRS NHNEIA KT
Q235 235/ 225 | 215 215 | 195 185 370~500 26 25 24 2 21 1 EIASESEAMEIARS
c 0 21 a YUERABEN, FBMEBYEEEE R,, X8 EEREE Ruo
D -20
a BEATF 100mm 9541, FUHIZREE TR AVFREE 20N/mm’, & 12 GB/T 1591 FANIMALH (TMCP) $NA4RIHI(H 1% AE
b EE/NF 25mm 89 Q235B &4, MEtHEERIEPEREINESR, EFHER, ARERE, . . .
Table 12 Tensile properties of TMCP steel in GB/T 1591 standard

L RARSRE R.,/MPa, > $UHI38RE Rm/MPa
=
7 9 GB/T 1591 #AELNMBIHIEEEE Table 9 Tensile properties of hot rolled steel in GB/T 1591 standard AMEE /mm K=

A/%

< < > > > =
> 16~40 > 40~63 > 63~80 > 80~100 > 100~120 >100~120

_[EAR52E ReH?/MPa, > HHEEE Rm/MPa 16 40 40~63 63-80  80~100

ARFERE /mm Q355M | B. C. D. E. F|355| 345 | 335 | 325 325 320 | 470~630 | 450~610 | 440~600  440~600 430~590 @ 22
<16 >16~40 >40~63 > 63~80 >80~100 > 100~150 > 150~200 >200~250 <100 > 100~150 > 150~250 Q3%0M | B.C.D.E 390 380 | 360 | 340 340 335 | 490~650 | 480~640 | 470~630 |460~620) 450-610 | 20
Q420M | B. C. D. E |420| 400 | 390 | 380 370 365 | 520~680 | 500~660 | 480~640 470~630 460~620 = 19
Q355 355 345 335 325 315 295 285 275 470~630 | 450~600 450~600 Q460M C. D E 460 | 440 430 410 400 385 540~720 | 530~710 | 510~690 |500~680  490~660 17
b A ANUELE] (TMCP) RSB ERVIMELE (TMCP) MERIARTS.
Q3%  B. C. D 390 380 360 340 340 320 - - 490~650 | 470~620 - a YEARFBAEE, AIRMEEMEMERE Ry, X8 FEIREE R
51 | R EMRDERAE TtRENRMDERLQE | 52
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* 13 GB/T 1591 Ett (VEERO) AiidIepyaEF Ak Uk

Table 13 Charpy (V-notch) impact test temperature and impact absorption energy in GB/T 1591 standard

REELR

LA SRESR R A S IR IR EE T /) VE KV2/J

Q355. Q390. Q420 B 34 27
Q355. Q390. Q420. Q460 C - - 34 27
Q355. Q390 D 34 27
Q355N. Q390N. Q420N B 34 27
C 34 27
Q355N. Q390N. Q420N. Q460N| D 55 31 47 27 40° 20
E 63 40 55 34 47 27 31° 20°
Q355N F 63 40 55 34 47 27 31 20 27 16
Q355M. Q390M. Q420M B 34 27
C 34 27
Q355M- Qézgg'h;l Q420M. D 55 31 47 27 40° 20
E 63 40 55 34 47 27 31° 20°
Q355M F 63 40 55 34 47 27 31 20 27 16
HRAREETHAWRERN, EA EXEFIFRIANMEER C. D E. FRMWAI5H 0°C. -20°C. -40°C. -60°CiHiE,

AEABEA BT, ST, HEEEHE,

a YHHIEEN, D RWAIM -30°ChEHIARA, HERIKEEBMAETNTF 27,

b YFEFIEEMN, ERWAM -50°CHE, MERIEEEHEFNTF 27). EEFNF 16Jo

53 | tREMKRNERAE
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2.11 R$EPWE A1k Stainless steel clad plate and strips

BNEAIREH 2014 FFWMEERS, = 2020 F
BRERNEZEMEEER / EELEFL, REEHE
HiE%. EGEHOMAESIHRE— KN, &
BIRERELEL, RUEGR. E6ETREES,
RIHEBE 5 T,

FREERRW + BN, B+ AEW. W+ KA
E. W - REGSFEERTM. RMEEHREES
. EWREGIR. ELLEGR. BHXEGIRERT,
[TZNMBTHREN. ENRS. KFmMi. KIEE
3=

HREMATENE Sk
Stainless Steel Clad Plate for Bridge Structure

P RE: FBAMAATERER
PSS SEEIRIE SRR E

P AP FERATE

P4 Q370qD+316L

BHELZBATENESR
Stainless Steel Clad Plate for Petroleum Pipelines
PH®. BEEXHHATENESE
PiER BECES (H2S. CO2 %)
PP BERHRINE
P4 X60+316L

Shougang's clad plate/coil has been developed
and produced since 2014, and by 2020, the first full-
process automatic production line of clad plate/coil
has been built in China, covering intelligent billet
making, tearing, polishing and rewinding function
integrated tearing and rewinding, and finishing post-
processing production line of clad pate/coil, realizing
full coverage of clad plate and clad coil products, with
a designed annual production capacity of 50,000 tons.

Products cover carbon steel+carbon steel, carbon
steel+stainless steel, carbon steel+titanium, carbon
steel+nickel-based alloy clad plate and other clad
plate products. Varieties cover bridge steel clad plate,
structural steel clad plate, pipeline steel clad plate,
vessel steel clad plate and other series, widely used
in bridge structure, pressure vessel, chemical ship,

chemical pipeline and other projects.

ERENRDERAT

Beijing Shougang Co.,Ltd.
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2.11.2 LY E Properties

BUTAFFENEER

FTME S A : ;
Stainless Steel clad Plate for Coal Chemical Industry HREMAREME AR Stainless Steel Clad Plate for Bridge Structure

RE, BIYRE, ERiE] TR

Kv,, -20°C, J

d=2a,180° MPa A262-E

B RS SERES
>R IR Q370qD+316L 425 564 25.0 2340312318 474474 oK
P AEm TSRS INFIAYE (36+3) ) 323 SIS
PHEF: AT KERE Q37(°4%3§16L 453 579 25.0 % - 525504 OK
P+ A516Gr70+410s
IREER > 370 > 510 >20 FI9> 120 >210

BHELRATEME SR Stainless Steel Clad Plate for Petroleum Pipelines

e %, WURRE,  RIEER
ATTUATHENESIR 2 ’ d=2a,180° MPa A262-E
Stainless Steel Clad Plate for Metallurgical Industry 2E 452 540 44 %
iR 439
o X60+316L 1= 353 568 50 OK
P RE. SIFRRPRS e
== 3 282273284 z
Piim: BiR. RER (& Cl. S042-. NO3-) HER | ER 500 620 4“ 280 N 370
PHB: Q345R+904L 22 445~565 520~760 >24 > 160
RAER R &E =350
1= > 470 > 485 > 40 oK

B THARENE &R Stainless Steel clad Plate for Coal Chemical Industry

. . Rp0.2, MPa Rm, MPa Kv,, -37°C, J 2%, d=2a,180° BIt5&E, MPa
2.11.1 RS K ##& Steel grade and dimension - : =
A516Gr70+410s 150171175 RIS R
o 360 544 66 - 340330
EHEMR SEEMER BE ATHRATARAE (16+4) 165 &
Base metal Clading metal thickness (mm) Standard . -
RES =260 485~620 =40 =27 =210
304/304L.
4t A516Gr70+410 19617699 AIMNES R
St:‘ut‘gt?re Q235/Q345/370qD RGBT 3105/321 gy 346 542 69 = 2 329310
steel £ austenitic stainless steel 316/316L. HE Base
317/317L % (2~60*) + BARER > 260 485~620 =40 =27 =210
£ Clading ASTM A263
=T 6%‘;@%‘3‘;’25’;70 B D AR 1Cr13/4cr13 (0.5+8) ASTMA264
Vessel steel 09MNNIDR 2 Ferrite or martensitic stainless steel 410/410s % ASTMA265
. | JI563601/3602/3603 AT AREME SR Stainless Steel Clad Plate for Metallurgical Industry
- TARER AN EEBE GB/T8165
_j" l X60/X65MS/XT0 % | inl | 2101/2205 % 60mm AT HE YB/T4282 B, ERIE EiElE
Bridge stee Duplex stainless stee Note *: thickness GB/T8547 Kv,, 0°C, J d=3a.180° MPa GB/T4334-E
over 60mm can ‘
RBIRN BEES be negotiated 2 355 542 ) 232239261 V\Jﬁgﬂﬂ 297 354 ok
Shipbuilding A460/A500 & S7AEIN 825 TA1/TA2 & Q345R+904L 244 a
steel hastelloy Or pure titanium (47+3) P 390 531 36
=
E BHEEMETEE: BEE (2~60)+ £/2 (0.5~8) X1450~4000 X L (FFiREKE< 15000)
= > ~ > > >
Thickness: base metal (2~60) +cladding metal (0.5~8) X 1450~4000XL (Length < 15000) EER = 315 490-620 21 4 210
RS
g2 =220 = 490 =35
55 | tREMKRDBERAE IERENERDERRQE | 56
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2.12 (KRR A Vessel steel

ARFE ONi $3@:id ABS. CCS. LR. NK. DNVGL FHERIRAIALE, FEtA ONi @I el AT
BNERRANS R ZNATRERERTF. BERERRIE. IAELSM /A LNG #IE,

9Ni steel for ship has passed ABS, CCS, LR, NK, DNVGL certification, and 9Ni steel for land tank has passed the

technical evaluation of the special inspection Institute.

Shougang low-temperature nickel series steel products are widely used in Marine LNG tank projects of CIMC

Nantong Pacific, China Merchants Jinling Dingheng, Jiangsu Huazi and other shipyards.

2.12.1 {155 5 K1 Steel grade and dimension

##& Dimension (mm)

&S WATIRAE RERE
Steel Grade B B Standard Delivery condition
Thickness width
9Ni CCS CLASS RULE QT
NV 9Nia/b DNVGL CLASS RULE QT
KLONG60 6~50 1050~4050 5000~23000 NK CLASS RULE QT
ONi LR CLASS RULE QT
ASTM A553 (9%Ni) ABS CLASS RULE QT
06Ni9DR. XT7Ni9. SA-553M Typel 5~50 1050~4050 5000~23000 Q/SGZGS 0349 QT

57 | tREMKRHDERAE
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2.12.2 k¥ {4 Chemical Composition

& 1 CCS MM F M ER

Table 1 Chemical composition requirements of CCS class rule

WFER (B )/%

S

9Ni 0.10 0.10~0.35 0.30 ~0.90 0.025 0.02

0.08

iR

PRODUCTS INTRODUCTION

0.25 8.5~10.0

HfthytR: Cu < 0.35%); Cr+Cu+Mo < 0.60%); Als = 0.015%
BRRMAET 0.009% (MEHFEN, RABE 0.012%)

7% 2 DNVGL REREF B E R

Table 2 Chemical composition requirements of DNVGL class rule

FEMD (REDE)/%

P S]

NV 9Nia/b 0.10 0.10~0.35 0.30 ~0.90 0.025 0.025

Hftir&: Alt = 0.010%

& 3NK AL F A B3R

Table 3 Chemical composition requirements of NK class rule

ERS (B )/%

S

KLON60 AARF0.10 AARF 0.30 0.30 ~0.90 0.025 0.025

& 4 LR AL R B R

Table 4 Chemical composition requirements of LR class rule

FmD (REDE)/%

S

9Ni 0.10 0.10~0.35 0.30 ~0.90 0.025 0.020

0.08

Hith7tR: Cu < 0.35%); Cr+Cu+Mo < 0.60%; Als = 0.015%; Alt = 0.020%

ERENRDERAT

Beijing Shougang Co.,Ltd.
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7= 5 ABS R L FE RN ER

Table 5 Chemical composition requirements of ABS class rule

WERSD (FREDE)/%

P S

ASTM A553

(9%Ni) AKRF 013 0.15~0.40 AAF 0.90 0.015

0.015 -

85~95

7% 6 FEHIRER ONi L F R ER

Table 6 Chemical composition requirements of land tanks for 9Ni steel

WFERD (B8R )/%

P S

06Ni9DR* 0.08 0.15~0.35 0.30 ~0.80 0.006 0.003 0.10 0.01 85~95
X7TNi9*® 0.10 <0.35 0.30 ~0.80 0.015 0.005 0.10 0.01 8.5~10.0
SA-553M Type | 0.13 0.15~0.40b < 0.90 0.015 0.015 0.10 0.01 85~95

a Cr+Cu+Mo < 0.50%;
b Alt E2F/MF 0.030% 3k Als 2 F/NTF 0.025% BF, Si TREETFRAEH,

2.12.3 1% 8E Mechanical Properties

&R TCCS MMEMNFIEREER

Table 7 General mechanical properties requirements of CCS class rule

AR ()

FUHISREE BAREE B HKE
MPa MPa %

9Ni t< 50 RN+ B 640 ~ 830 =490 Aso = 19.0 -196

Pl gt

TR
(4=

41

TR EER
(t&m)
KV,/J

27

7= 8 DNVGL R EM A F1EREER

Table 8 General mechanical properties requirements of DNVGL class rule

RIS ()

FUHISREE JEARSREE R
MPa MPa %

RN+ B 640 ~ 840 = 480 Asp = 19.0 -196

AERE
TR EER

(4hre)
KVs/J

41

AR EEE
()
KVs/J

27

K INK AL EM A FHREER

Table 9 General mechanical properties requirements of NK class rule

RIfRIAE ()

R S,
mm = PR ERREE  HEMKE
MPa MPa %

KLON60 t <50 Y EHEIDN 640 ~ 830 =590 Ao = 18.0

-196

iR
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TR
TR REE
(=)
KV,/J

41

MR
(tara)
KV,/J

27

& INK AL EM A FHREERK

Table 9 General mechanical properties requirements of NK class rule

RIS ()
NI S
mm KBRS IR BREE  WEMKE
MPa MPa %

9Ni t< 50 AR+ BN 640 ~ 790 =490 Ao = 18.0

-196

IR
AR EEE
(Y1)
KV,/J

41

AR EEE
(1)
KV,/J

27

& 11 ABS fEMlEM A FHREER
Table 11 General mechanical properties requirements of ABS class rule
RfIREe ()

FALRE [ ARGREE R
MPa MPa %

9Ni t <50 690 ~ 825 > 585 Ao = 20.0

-196

HREIRL
AR EEE
(Y1)
KV,/J

34

HERKEEE
(1)
KV,/J

27

7 12 FEtEE A ONi EM A FIEREE K

Table 12 General mechanical properties requirements of land tanks for 9Ni steel

RIS (Hm)

MAGEE  EREE AKX

R./MPa MPa %
5~ 30 > 560
06Ni9DR FEN + B
> 30 ~ 50 > 550
680 ~ 820 A>19.0
<30 > 585
X7Ni9 FEN + B¢
> 30 ~ 50 > 575
SA-553M Type | <50 RN+ BN S| 690 ~ 825 > 585 Aso = 20.0

AERE (1Em)

BE  RERUKEES
KV,/J LE/mm

°C

-196

=120 = 0.76

MEZKE

AR °
180°
b=2a

D=3a

a 06Ni9DR KA T BARSRE R., XTNI9 KA EEIREE Ry, HERMKRTEAR, AJBAERIETEMRE R, L&

SA-553M Type | 3R R0
b a RAKEE, bRHAKEE, D ATHERER.
CEINRERAETF 540°C; WFEEARATF 12mm BIIR AT H R IE A IIEIARZS R o

d EFMCRER A 770°C ~830°C, EIACEEN 540°C ~600°C; X FEE/NF 15mm BIIRAI R EAIIEIAARZSIZ B,
e FJCRER A 800°C ~950°C, [EIAREN 560°C ~630°C; 1RIEFHFE, mITEEINAMEFTEIN—RFEHRLE, AMREER 630°C~700°C,

59 | tREMRBBERARE
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tolerances
F=E RITEIMESITRE

3.1 R~ 41 = Dimensions tolerances

3.1.1 EE#¥FmZE Thickness tolerances

3.00-5.00 |+0.45 fggg +0.60 | +0.90 | £0.55 fgzzg +0.80 | +110 | +0.65 tg:ig 4100 4130 | — | — | — | -
> 5.00~8.00 | £0.50 fg:gg +0.70 | +1.00 | %0.60 fgzg 4090 | +120 | *07 tg:gg 4120 4150 | — | — | — | -
> 8.00~15.0 | +0.55 tgzzg +0.80 | +1.10 | 0.65 jgig +1.00 | +130 | +0.80 t(l)gg +1.30 | +1.60 | +0.90 f;:ég +1.50 | +1.80
> 15.0~25.0 | £0.65 tg:ig +1.00 | +1.30 | £0.75 t;:gg +120 | +150  £0.90 t(l)é; +1.50 | +1.80 | £1.10 té:?g +1.90 | +2.20
>250-400 | £070) "0'o0 | +110| +140 | +0.80 Ty | 4130 4160 £100 | o0 | 4170 4200 120 ‘g0 4210 +240
>400-60.0 +0.80 "% 4130 +160 | £090 ‘720 4150 | 4180 +110 %% 4190 4220 | #130 70 4230 +2.60
>600-100 090 72} 4150 +180 | +110 20| 4100 4220 2130 Tr1 230 4260 2150 00 w270 4300
>1004150 |10 00014210 4240 +140| T00 4250 4280 160 T 4290 4320 F180 11004330 43,60
>150-200 4140 020 4250 +280 | +160 200 4200 14320 *180 T 4330 4360 *190 TP 4350 43,80
>200:250 | +160 220 4200 4320 | +180 20 4330 4360 %200 TIV 4370 4400 220 T3 440 4440
>250-300 | +1.80 tigg +3.20 | +3.60 | £2.00 ii;g 4370 +4.00  +2.20 tiig 410 | +440 | +2.40 fi:g +4.50 | +4.80
> 300~400 | +2.00 ti;g +3.70 | +4.00 | £2.20 ii:gg +410 | +4.40  £2.40 jg; +4.50 | +4.80 | £2.60 j?g +4.90 | +5.20
> 400~450 i
B XEEATF MREL—H ~0.30mm, CXEERWF FREL—7 0.00mm,

61 | tREMRHERAE
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DIMENSIONS AND SHAPE TOLERANCES

3.1.2 BERF{RZE Width tolerances

3.1.21 YA R NIRB B E R IFRE R TR

The toleraces of the width of the edge-cutting plate is shown in the table below.

AHEE (mm) NHREE (mm) it bl

TMRZE HRE
< 1500 0 +10
3.00~16.0 > 1500 0 + 15
<2000 0 +20
> 16.0~400 > 2000~3000 0 +25
>3000 0 +30

> 400~450 i

3.1.22 ANARAMIRNBE AT RERETNS WERE, HESETER.

The tolerances of width of non-cut single-rolled steel plate shall be agreed between the purchaser and
manufacture, and shall be specified in the contract.

3.1.3 KEAIFRE Length tolerances

AFKE (mm) KEAFRE (mm)

2000~4000° +20
>4000~6000" +30
>6000~8000° +40
>8000~10000 +50
>10000~15000 +75
>15000~20000 +100
>20000 +0.005 * RKE
" RATREE> 60.0mm BIWIR, KEAFRER (+50,00 mm

3.2 Mz Shape

3.2.1 RF[E Flatness tolerances

REE (mm)
NHEE (mm) MEBBMAKE (mm)
1000 (mm) 2000 (mm) 1000 2000 (mm)
PF.A® PF.B% PF.A® PF.B* PF.A® PF.A® PF.B%

3.00~5.00 9 5 14 10 12 7 17 14
> 5.00 ~ 8.00 8 5 12 10 11 7 15 13
> 8.00 ~ 15.0 7 3 11 6 10 7 14 12
> 15.0 ~ 25.0 7 3 10 6 10 7 13 11
> 25.0 ~ 40.0 6 3 9 6 9 7 12 11
> 40.0 ~ 250 5 3 8 6 8 6 12 10
> 250 ~ 450 i

2§ L MEHR/NEREEETAT 460MPa, KE AL FXMEAREBHNIS
b H: AUESVRNEMSEEEAT 460MPa, LURFFE A AT A MBI SRR

CEBTTEE: PFA.

d RETFEME: PFB,

e BEERERETTEME (PFB) SNRTEARTN, SINNRIETTERE (PFA) 1%,

3.2.2 §871Z Sickle bend

BE WRBYTRT) S R RIEARIZIRIT 52 R UIRLAERZ , YDA SR ELIWARAYIRT) SR A K FLFRERY 0.2%.
The sickle bend of a single rolled steel plate be cut into rectangles according to the order size, and the sickle
bend of single rolled steel plate should not be greater than 0.2% of the actual length.
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4.1 sEEMRER R Perfect quality system

R ENRERL. BNRETEHCHREEEXES,
—BREEENRNE,

R A

HEAVY PLATE PRODUCT MANUAL

Chapter 4 Quality Assurance
BNE RERE

BEWNREES I EEINCERARENEN, AT RENREFREERNERTIEEARS], ARAFNEE,
BWREEEESARNEELENEN L, FicE—RFREERNSHRE~mHRE.

B B )SCHE 1ISO9001 I IATF16949. 15022000 #7/, EEWNREREFRBIGMTITAMENERRR, RE
HE MBS EIRNE WAL, Food. RETME, BOEEMRBENDAKRES. LHKIER, —RREEERYT
HEN T BNREXFNMAUNEW, AR TEP. —B, % MUNER, KT HREEEHRPIERKLEFR

RIHEET
TAEFIET
| s S
! S . T i i
WAEEH
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DEEERAEhE

THTRUtt RITHMREERIESM A A, SE#, #—F

In the meantime of importing advanced
technology and equipment from abroad, Shougang
jingtang continuously improves whole process quality
management and product quality with reference of
mother company's management in order to have
more competitive capacity in domestic and global
market for Shougang Jingtang product and meets
customers'requirement.

With the implementation of 1ISO9001, IATF16949
and 1S022000 standards, the establishment and
operation of Shougang jingtang's QC system kept
progressing towards deeper level, quality guideline
goals are implemented and put into operation,
improvement is keeping continuously, defects are
prevented, fluctuation and waste control capability
are increased by a large scale. It was proved by
practice that whole process quality management
is more suitable for modern steel enterprise like
Shougang Jingtang, which reflects the characteristic
of integrating, consistency, high efficiency and
optimization, realize full QC optimization in whole
process extending from the middle to both ends.
Shougang Jingtang is keeping absorb advanced QA
management philosophy and method in the world,
catch the pace of times, gets further progress in

enriching consistent QC content.

RERIE

QUALITY ASSURANCE

4.2 SR KRR & BES] Strong R & D capability

BRI EMUTEWARER, HEMNAERIEFIBEESRAENSERIRIRE, BJUNRRMRBALE
MUY, BEWNFREMEXRNERE, EXMEMKEIN. HRM. E4W. 7SR (G2FH) . (EE
W, kBN, NEBWN. SEKkZAW. TENWAN. MEN. SHAMN. RENEF 12 KRT 400 Z P afi iR L,
HRMT MBI LER, TEIREH: 500Kg ZINREPINVBI. 500Kg ZINEEATRBNIP. 50Kg BRI,

550mm FAELIRIEN, BE#HTT 6mm LU EMERERILEIEEST, RBTAIHITS M ERILEIS KL MRS A RIELEF
KT ZREMo

BERGERAERE, SREERALGIE. Rih. ESREXTEMR, BEFRLER. BE KRG
NG

Shougang Pilot-plant Base is located in Shougang Research institute of Technology. It is equipped with
multiple sets of pilot machines, varied from smelting, rolling to post-treatment equipment. The processing of
scientific products and industrial experiments could be conducted in this base. Since Shougang Pilot-plant Base
was officially put into use, more than 400 grades, 12 main categories, of new grade steel have been developed at
this site and implemented into batch production. Major experiments are as follows 500 Kg multi-function medium
frequency induction furnace, 500 Kg multi-function vacuum induction furnace, and 50 Kg vacuum induction
furnace.

550mm hot rolling testing machine is capable of producing plates in the thickness of 6mm and above.
The simulation including of multi-stage rolling, water accelerated cooling and direct quenching could also be
performed.

Wide and heavy-plates comprehensive technology lab investigates in the relevant area of heat treatment,
crack detection and cladding technology. The main instruments equipped in the lab include heat treatment
furnaces, ultrasonic detectors, and magnetic defect detectors etc.

-
=
AT

.-ll-"i ;

EREWRDERAF
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4.3 F&#peI8ig & Advanced inspection equipment

BRI BT EREWEIAR
The Mechanical and chemical testing center has passed the National Laboratory Accreditation
BT ERNRO—REEHIMBRERIE

Mechanical and chemical Test center-quality control and assurance

a—
& &

N R
LT

FRBRENKEERMD RO, BEDTRO. WO POALR, BEETENYELRE. KFXRE. HHREK
BE. EEERE. {REKEE. NRR#H . £FIREFREH, BLEImB810R, 2R T BaflEET,
NEFBIHERIRMT @R T ATERIL

B8l ok & T BiRk#KPHRiligE, eNBERSRCERMETHEME XLAEELN, F
BRI P m. IR JHAE. KEEYIRBEREIRE I TR AR,

The quality inspection institution is constructed with raw material analysis center, smelting analysis center
and steelrolling analysis center. It is equipped with a set of experimentlabs, including physics labs, chemical
labs, oil quality labs,metallographic labs and low-magnification microscopiclabs. From the raw material import,
manufacturing to thefinal product delivery, all procedures are strictly controlled. Automation and informatization
have been achieved for eachprocedure, which provides reliable assurance for producinghigh-end sheet products.

The test center is equipped with international advanced test devices, able to make precise test on black
metal, like heavy plate; as well as ore, coke oil and water, etc.
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FRERE

QUALITY ASSURANCE

4.4 IR —1& 1K Integration of services

BNRERAUBFRAROHNZEES, 2ERCSERPISEENE EHaftk. iR, ZTREE. HRS
EREFEHE#ITRBREE

Upholding the user-centered operation philosophy, ShouganglJingtang deepens strategic cooperation with
users in anall-round way through carrying out deep-level cooperation in such aspects as new product research &

development, materialselection, resource configuration and expansion of cooperation channels.

£ 81ARSS Prepurchase service

B RAFAN RN BME ST E M Providing detailed instruction data and standards of ShougangJingtang' s plate.

B AP RHIERNIEMIES M Serving users with instructions on correct selection of material

EhhRSS In-sale service

WERRER .
B Contracts tracking
WiRHIFAN AR SRRRESR,
- B Providing detailed user order tracking information to ensure punctual goods delivery.
T

E GRS After-sale service

B RRBER W AR RN EREFBEIRNEE

M Query for certificate B Providing users with online query for certificate

B RAZSF W AP REENRES REER P& LNENE DN~ RERIIZRERRS

B Technical supports B Providing users with advisories for various problems met during the application

ofShouganglJingtang' s products and site tracking service on product application.
BRFFEUHNLE~RAERN, SERGNRREAERE, RESIMHESBERRE, BER

FEFRR
EEE B Quickly and effectively handling claims on product quality, including site tracking
Ml Claim handing &adjustment tests, provision of emergent substitute proposal against claimed materialsto meet

users' production demands.

WEIEPRERETFER, BENE, tultim, RIFAF, BEAFRER

M Collecting customers' information through various means, sorting and classifyingthe
BEFEERE information, improving products accordingly, feeding back information to users andsatisfying

W Customer information feedback users' requirements.
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HEAVY PLATE PRODUCT MANUAL PACKAGE AND MARKING

Chapter 3 Package and marking
FhE aX5mR

5.1 3% Package

S ISE
TR ] RIBEFER, KU EWIRET LR TEFTIHEE,
According to customer's requirements, more than two steel plates can be bundled as following.

EFxEEH
BRI SN

— B3 da

——

1~ $W1R Steel plate, 2~ 37 Angle bead, 3~ ##%5 Bundles, 4~ $i#0 Lock catch

1 WKL ENARRERIRIL, SIKBIRHL,
2 EEIEIL A D FmE, AR Ao
3 AR (i & B E TE R AR IR AR 200~500mm &b,

1. Two or more steel plates are bare and bound, and the unit plate are not bound.

2. Horizontal binding not less than four, the edge can be protected angle.

3. The straps at both ends are fixed at 200~500 mm from the end of the plate.
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5.2 #xiR Markig

1HRREEE. FE. FIEM. e, TR, RAXREBED. AN (MNRE) « REZIED (WED) Fr5k.

2 REMBENEESWNTAR: REAQF LOGO. MS. tufE. WIRS. ME. WS, 1FFEEN (CEINE. BIIAIL
APLINEFATIR) « BRBVHER,

3 MAMEEN (MAAREE) KENSFE. FE, ARSNRNILETT, REEE: BS. MRS, A8 SRNEHRER.

4 REHED: EATMMR. BARR. APLINER. BSRUKREFERITHEDNRR, AEEE: BS. MRS,
RATWED (ARAR. CE. APLINEZFARIR) . SEAFHER,

1. The marking is eye-catching, firm, clear and standard, and does not fade. The marking information
Includes Surface painting, side painting (side label) and die stamping.

2. Surface painting contains the following information: Jingtang company logo, steel grade, standard, plate
number, plate dimensions, heat number, special painting (CE certification, vessel certification, API certification,
etc.), special requirements of the customer.

3. Side painting (side label) paste flat, firm, parallel to the direction of the steel plate rolling, information
includes steel grade, plate number, plate dimensions, special requirements of the customer.

4. Die stamping: suitable for shipbuilding plate, CE certification plate, API certification plate, vessel plate
and steel plate required by customer, informatin includes: steel grade, plate number, special information (ship

certification, CE certification and API certification, etc.), special requirements of the customer.
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ITHEHEE
ORDER GUIDE
—E T4l
BNE 1J5EiEME
6.1 iT5ER(E 8 Necessary information caution in ordering

ITENSEEFRENTHELRERS, IBHEAMER, tWI—HiZH, RIRAURHKEEFEHER.
The following information is necessary, other Demands, also welcome to put forward.

M %= Steel grade

W =~ &#5& Production standard

B ##& Dimension

B 3ZEIRE Delivery condition

W {)IAR27S Edge status

W itEH Weight type

B #£f5 Ultrasonic examination

B R~ X4MEEfRZE Dimension and shape tolerances
B RE R E Surface condition

W #5173 Marking

B HEEH%EXK Other pecial requirements
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6.2 itE7 7% Weight type

MIRIRIBIC B SEFRE 23T,

MNP EER LM, BISIHERAAMRT, MMWEEN 7.85g/cm’,
HeENMEERARENE,

LNIRNEERTFRENRE A RENEREN, BEMXANEE NG
HNEXEEM&NEENTISE,

The steel plate is delivered by theoretical or actual weight.

When delivered by theoretical weight, the demensions are nominal, the
density of carbon steel is 7.85 g/cm®, and other steel grades accord to the
corresponding standard.

When the thickness tolerance is a limited negative tolerance or a positive
tolerance, the thickness used for the weight is the average of the allowable

maximum thickness and the minimum thickness.
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INERNRNHERZERAE

k. FNHRAKERR 49 SEREHAEILE
PRI

BBiE: 020~22123786

LEEERNNHKRAZHRAT
ik EBEHEZHEXHRAE 1200 5 902 =
BBiE: 021-50930789

EXEMNKRA B ERAE

ik KNEFRAFRXASHO_HEE 10 &
1001 =

FBiE: 027-59710209

LLWFRBEMNKEZERAR
ik ERMHREXESERR 105 1 S#43702 =
EEiE: 0532-80667082

REENNHERAZBRAT

Hhk: RIBE T ARAE X FE AR T Ml X B Tk BRI — S 5@ W
WV AEEFES

23 022-84914519

1 534ER
ORDER GUIDE

Guangzhou Shougang Steel Trading Co., Ltd

Address: 23A Floor, North Tower ,49 Haojin Bin Teng Yue
Building, Huaxia Road, Tianhe District, Guangzhou

Tel :020~2212 3786

Shanghai Shougang Steel Trading Co. Ltd

Address: Room 902,1200 Pudong Avenue, Shanghai Free
Trade Test Zone

Tel :021-50930789

Wuhan Shougang Iron and Steel Trading Co., Ltd

Address: Room 1001,10th Floor, E Building, Donghe Center,
Wuhan Economic and Technological Development Zone
Tel :027-59710209

Shandong Shougang Iron and Steel Trading Co., Ltd
Address: Room 3702, Building 1,10 Hong Kong Central
Road, Shinan District, Qingdao

Tel :0532-8066 7082

Tianjin Shougang Steel Trading Co., Ltd

Address: Building Headquarters, Tonggang Liye Building,
No.1 Tengfei Road, Junfang City Industrial Park, Dongli
District, Tianjin

Tel :022-84914519

ERENRDERAT
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