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Chapter 1 Production Line Introduction

B—E F&En

BNTERFLAEERSE—G 400mm RINEHHL, 85 4300mm F1 3500mm FFREFLL, BHP. #FX
WP EKE. RIS 4 BERRNEIR, —RTEFEARERNBEREMEE AR / SEINET L. FRIBESEE
6~380mm, ZE 1050~4050mm, PHRECAERE 28.5 I,

ENHE T milies 12 AFS) + E61R. 400 00, SENRANSTTIZMN. SLaN. TN, Sasik. XEEN.
RN, TASHARSN. MHEEtN. AHGESN. 7KFEN. fSAMN. REN. MM ZNATHER. ENNEFre. TRHIE.
MRS, REsh. BAOTRESFTIL

Shougang 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 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 ~=E Process Diagram

1.1.1 SRSNZ S Steel making system
ENERE—REA, SRBEEFNE Lk,

Steelmaking system is a low-cost and high-quality clean steel production line.
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1.1.2 L$NZ S Rolling System

ENiEA 4300mm 1 3500mm WEBEREL, KARSHESIFATUINATS, 3HKET. 2EE04L

WA, BaRMEIIER. SMHREERSEE.

Shougang 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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PRODUCTION LINE INTRODUCTION

1.2 P43 = Production line characteristics

1.2.1 i#2E%E Compact production process

—EZIERFN One ladle transfer technology

BERRSIF - BIFRE —EEE SR,

One ladle transfer from BF to BOF self developed technology.

AR EXBREKEIWERER, AOSFRKERSTRERE,

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

o
!n = s

o
1=RIEA NN

EFEIREREESSH T Z Slab hot delivering& hot charging technology
POXRESREIAR 66% LA L,

Hot delivery ratio over 66%.

PEERIMBETI N 500°C, AIEEMHE T SRS,

Low energy consumption, average charging temperature500°C .

1.2.2 JE#LE S Iron making system

5500m® TIATHYUXIE 5500 m® dome-combustion blast furnace

7£5000m* LA EREFRATRLARKIE, TERE 15%, it 10%, Dome-combustion
furnace in the level more than 5500m® BF, 15% saved in investment, 10% saved in area.
RAES., =EMEIR, ST 2RSFRSEAE 1300°CEXIE.

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

BEIPETERAIR BF dust remove with full dry technology

BRESEEE 2~3mg/m’ I£A, f&F Smg/m’ ASRIHKE,

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

Y TRT REE/9 48.091kwh/t, REBEET 4.3067 {2 kwh,

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

BERIHFHETRKNIPIR Self-designed bell-free dome

RLEEEFRERRARIF= k& 456 A,

Serving life for distribution chute attained 4.56 million tons.

FIFRERREDIAVERIIEE, MAE TR, SCT KT sk,

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 HMER S Steel making system

EAE—A& 400mm $SERTIEE

Domestic first continuous caster of slab able to produce slabs up to 400mm.
MEZFARBE MW, BHRKER, EHRHRYN. EBRBINESEE MIT K.

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.

EBEERMEET R The Heavy Reduction Technique of Final Stage of
Solidification in Continuous Casting

WIRET & 20mm , EEHRLHENEASHRE , RASEOBERBIE. 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.

FEEREMNIMERR Ladle capping technique

PR AR 5 4N %5 4P HH 4NB E Tapping temperature reduced.

RENaaR. RS CASEFAFH

Extend ladle service life, improve CAS cover life time.

EUHNBESN , M VD BEFN , AR TR A HRFE.

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

Sy s AN
PRI
PRODUCTION LINE INTRODUCTION

W= H R L Flatness controlling system

LEBETMFEN. REFEN. BFEN. AFEN. EFNUARRLEESEY  £RERS
REMTFE.

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

1.2.5 HALE R Heat treatment system

SERLBE  HREKX, BA, BAFRER , FRAGELED 36 T,
Three heating furnaces meet the requirements of normalizing, quenching and
tempering products, with annual heat treatment capacity of 360,000 tons.

1.2.4 3LMR S Rolling system

4300mm, 3500mm &K=& TE B 3h

Complementary advantages of4300mm and 3500mm line

4300mm FLHEHS - BDRKESRITEE 2R K831, FRIAR. EAKIE.
3500mm F=EMETE, ERK , STBEHAES,

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.

BHIE S E R L Ultra fast cooling system
RBEEER=R , RASEEE 80°C /S,

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

05 | tmRENKRHGBERL A
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FERINFRZEIGHHEE 100mm W EESERBLEER,
Car bottom furnace and quenching pool meet the heat treatment requirements of
extra-thick plates over 100mm.

EREEDMA. BRRLE , FMLERED 15 T,

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

ERNER2REEESR/ BEFLETL
Domestic first automatic production line of clad plate/coil

MEERHTRL, EEBEHINNKESIE— K LElisk, EARBEERLEL |, RITEF~8E
5 W,

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.

ERERBRHGERL2F | 06
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1.3 {5578 Production Catalogue

BIRETREIR T

TR, RN,

R x R
—im. BE—R. WNE—R. R

AT TR, RN, E4IN. SR, BRI, KB, XBN. SEN. TEIMAN. MEN. &

-~ =

iR R, BEER iR 12 AFRF + S5,

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

first-class environment, first-class efficiency". 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.

%= 1 80 12 XEFIFEN=5 Table 1 12 maior series heavy plate products of Shougang

P! R

#4& Dimension (mm)

s HUTIRE REIRES
PrquCt c Steel Steel grade EE BE RS Standard Delivery condition
EELES SR 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
. F32. F36
ARAA 83 TR N 6~80 g?\i‘/GBLV‘KPC\CS‘ ™MCP
Shipbuilding and Offshore | A40. D40. E40. F40 1050~4050 | 5000~23000
engineering steel A420, D420, E420 IF-{E ’é'éﬁ";’;‘:»
A460, D460, E460 680 : TMCP. QT
A500, D500, E500 -
A550, D550, E550
A620, D620, E620
6~130 ar
A690, D690, E690
Q345qC~E 6~150 AR N, TMCP
Q370qC~E 6~100 ST
Q345qNHD~F 6~100
Q370qNHD~F 6100 ?&C;JE"TCR
Q420gNHD~F 6~80 GB/T 714
— Q500gNHD~F 6~80 TMCP+T. QT
77
i Q4200D~F 680 1050~4050 | 5000~23000
Bridge steel TMCP
Q460qD~F 6~80 TMCP+T
Q5009D~F 6~80
Q690gD~F 10~50 TMCP+T. QT
A709 Gr.36/ Gr.50 6~150
A709-50F-2/50T-2 6~150 Rty ﬁjR R THER
A709 Gr.50WA/WB 6~100
L245, L290(X42)
L320(X46). L360(X52)
L390(X56). L415(X60) 8~40
L450(X65). L485(X70)
BN L555(x80) GB/T 21237
Pipeline steel L2ASMS. X52MS o 1050~4050 | 5000~23000| o TMCP
X60MS, X65MS ”
X70HD 10~30
X60-W, X65-W 1060
X70-W, X80-W ”

07 | t=ERKROBERLE
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BIFARE Q245R, Q345R (S¥iER) 8~130 AR, CR. N
Common ves-
sel Q370R 8~60 N
N 12CrIMoVR 6~100 GB/T713
Pa o
;%ﬁg& 13MnNiMoR 30~130 NaT
Vess{el 14Cr1MoR( &ilES) 6~130
15CrMoR( &lifS ) 6~130
06Ni9DR 6~50
(BEEADZESE | 09MnNIDR 10~120 GB/T 3531 N. N+T. QT
Low 16MnDR (S#ER) 8~100
temperature ABS. CCS. DN-
Pressure 9Ni. X7Ni9, 06Ni9DR. SA-| 5 oo VGL, LR NK. | o
Vessel 533M Type1 Q/SGZGS 0349-
2022
BRESESRR | 07MnMoVR 10~60
?sl—r:rl%r;h 07MnNiVDR 10~60 GB/T 19189 QT
FENEEN | vessel 07MnNiMoDR 10~50 | 1050~4050 | 5000~23000
essel stee 19Mn6, 16Mo3 100282
P265GH. P355GH ENT0028. N
P275N/NL/NL1/NH
RRhTasee P355N/NL/NL1/NH 6130 EN10028.3
CE vessel P355Q/QH/L1/L.2
P460Q/QH/L1/L2
P500Q/QH/L1/L2 EN10028.6 ar
P690Q/QH/L1/L2
A285 GrA~C
A515 Gr.60~70 AR N
Eprae A516 Gr.55~70 6~130
standard A387 Gr.22 CL2
vessel A537 CL2, CL3 QT
A537 CL1 6~50 N
A225 Gr.C/.D 6~60 ASTM A225 N
N
Oil tank steel 12MnNiVR 10~60 | 1050~4050 | 5000~23000 | GB/T 19189 QT
SG610CFD 12~150
7KEBEN SG610CFE 12~1501 0504050 | 5000~23000 | YSGZGS0338 | TMCP+T. QT
Hydropower steel SG780CFD~E 12~150
SG980CFE~F 12~140 Qr
Q235GJB~E 6~150 WAR, WCR, N
WAR, WCR. N,
Q345GJB~E 6~150 GB/T 19879 TME\P R
BRR AN Q390GJB~E 6~120
High- Q420GJB~E 1050~4050 | 5000~23000 WCR, TMCP. N
Rise Q460GJB~E 6-120
Building steel =
LY100
LY160 8~70 GB/T 28905 WAR, WCR, N
LY225
Q500MC~E
Q550MC~E 10~130 GB/T 1591 TMCP, TMCP+T
QB690MC~E
RN 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 Qr
TAEHV AR Q500CFC~E
Machinery Q550CFC~E 6~150 | 1050~4050 | 5000~23000 | v 14137 TMCP,
steel TMCP+T, QT
Q690CFC~E
2337 NM360, NMA400
Wear NM450, NM500 6-~60 GB/T 24186 ar
Resistant
steel 22SiMn2, 27MnTiB 8~80 AR AR
BRI
45Mn2V., 75Cr. 8CrV o
sawblade | gomn, 25Mnd, docmny | 65730 B AR

ERERROERLE | 08
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Q235FTB~E Q355NHA~E 6~100
Q345FTC~F 6160 68T 28410 AR. CR. N. THREADN | Q355GNHA~E 680
Q420FTC~F T™CP R \:Z:;tr;irt Q415NHA~E GB/T 4171 CR. TMCP
Bk XIEB 4N Q460FTC~F Structure steel Q460NHA~E 6~60 1050~4050 5000~23000
Land wind| Q355B~D 6160 AR steel QS00NHA~E
Powersteel | Q35SNB~E M. NR 'f”j @ﬁSh || Q345LK 16~130 YB/T 4281 N
Q355MB~E 6~130 GB/T 1591 TMCP urnace >he
- QuzONC 6-20 IR WERER | or asr or AN
Power steel Q420MC~E 6~130 | 1050~4050 | 5000~23000 TMCP T)%E%m | High L S IO 6380 | 1050-4050 | s5000~23000 | B/T7T R
DH36, EH36 6~100 NR. N, TMCP ie Steel quality 20Mn, 25Mn, 45Mn
F35 680 GB/T712 T™MCP. N. QT carbon steel | g3g) 5311 10~100 BARMNY AR, N
5 LR | S355G7/G8/GI/G10+M
Offshore $420G1/G2+M TMCP
wind S$460G1/G2+M
power steel | 5355G7/G8/G9/G10+N 6~130 EN10225 - :
/G8/GI/G10+ N X 2 BINAEINE AR5 Table 2 Stainless steel clad plate products of Shougang
S420G1/G2+QT
S460G1/G2+QT ar
BRI EEHE SRMER - BE AT
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,
~ 25K
QD 6~150 AR Sl R 7000 % B 3108/321
Q4208~ 6~130 teel austenitic stainless steel 316/316L. HJ= Base (2~60%)
Q460C 6~130 stee 317317L% +
(Easutigy | Q355NB~F 6~200 £ Clading ASTM A263
Low alloy Q390NB~E 6~150 GB/T 3274 . Q245R/Q345R BRI S AR EE N (05~8) ASTMA264
N. NR =il X o 1Cr13/4Cr13
structural Q420NB~E 6~130 GB/T 1591 Vessel steel 16MnDR/A516 Gr70 Ferrite or martensitic 410/410s 2 ASTMA265
steel Q460NC~E 6130 09MnNIDR & stainless steel JIS G3601/3602/3603
Q355MB~F i B GB/T8165
- =530 SHEA 5 60mm AHHE YB/T4282
Q3%0MB-~E 6~130 TMCP Bridge steel X60/X65MS/X70 % Duplex stainless steel 2101/2205% Note *: thickness GB/T8547
Q420MB~E over 60mm can
Q460MC~E RN RESS be negotiated
SS400, SS490 Shipbuilding A460/A500 & koK 825 TA1/TA2 &
SMI400A~C steel hastelloy Or pure titanium
B 2:213%?;% 6~130 Q/SGZGS0336 | AR TMCP. N S EAMHEIISTEE: B (2~60)+ S/ (0.5~8)x1450~4000xL (FRAFE< 15000)
EREHEN JIS G 3101 Thickness: base metal (2~60) +cladding metal (0.5~8) x1450~4000xL (Length < 15000)
JIS structural| SM520B/C JIS G 3106
steel SM570 JISG3114
AN SMA00A~CW/CP Q/SGJS0025
Sttgzlcture SMA490A~CW/CP 6~130 1050~4050 5000~23000 T™CP
SMAS70W, SMAS570P
S235JR~J2
S275R~12 6~130 Q/SGZGS AR, CR. NR
0318.1
S355JR~K2
S275N/NL. S355N/NL 6130 Q/SGZGS N
S420N/NL. SA60N/NL 03182
ERIREEHESN S275M, S355M Q/SGZGS
CE structural| S420M. S460M 6~130 03183 T™CP
steel S355J0W, S355J2W,
S355K2W, S355J4W 6~130 OQB/fgiGS AR NR
S355J5W -
$460Q/QL/QL1
$500Q/QL/QL1 6~130 003/5%65 ar
$550Q/QL. S690Q/QlL )
A36Gr.36 6~150
sirpyy | A2836ro/D 6~150 Q/SGZGS AR N
ASTM A572 Gr42~65 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 6100 0335.2 qQr

09 | tRENRROBRAE
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Chapter 2 Products Introduction

B g oo

2.1 AR EE TR AW Shipbuilding and offshore engineering steel

fiafif R 3 ¥ T2 AN AL A T B i 5 3 KOm 7
A, BARERE, RFEBAEIME, FEMENm
MESER/. FRBEN\EMRHINE , HEEERH
690MPa , REZEHRE F K , ZFAEE 130mm , RHEIR
SRERE, EXEH, EX, TMCP MBS,

TRENA : FRNATHREHRESRAR ¥ BN
HFAREH 1 S MHREKRN 40 THFT D,

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
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 1#” and

the world largest ore carrier (400KT).

2.1.1 5% S R H I Steel grade and dimension

HREARERANEBAIEHFEEHR 15"

The world-wide deepest semi-submerged drilling platform “blue-whale 1#”

R RAEY 40 TTmEE B

The world largest 400KT ore carrier

WMATHRE

RERTS
Delivery condition

jee #4& Dimension (mm)
itz (il [EE Thickness T E width
A. B, D. A32, D32, A36, D36 6~50
A. B, D, E
A32, D32, E32 6~100
A36. D36, E36
F32. F
3. 36 6~80

A40, D40, E40, F40

A420, D420, E420
A460, D460, E460

1050~4050

6~80
A500, D500, E500
A550, D550, E550
A620, D620, E620 6~130

A690, D690, E690

AT Standard

GB/T 712

CR. NR

N. TMCP

ABS, BV, CCS, DNVGL,
5000~23000 KR, LR, NK, RINA, RS,

TMCP

TMCP, QT

QT

11| ERERBRGERLX A
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2.1.2 {tZ K% Chemical Composition
x 1 —RBEERSBEEMENORDER

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

185 AH32, AH36, AH40, DH32, DH36, FH32, FH36.
Steel grade DH40, EH32, EH36. EH40 FH40
1t C <0.21 <0.18 <0.18 <0.16
= Si <0.50 <0.35 <0.50
|23 Mn >25C | 20.80° | =20.60 ‘ 20.70 0.90~1.60©
o P <0.035 <0.035 <0.025
% @ s® <0.035 <0.035 <0.025
Al (B ) _ _ 20.015°° | 20.015° 20.015°°
Nb® 0.02~0.05
Ve 0.05~0.10
Ti® <0.02
Chemical Cu <035
Composition% ©©© cr <0.30 <0.20
Ni <0.30 <0.40 <0.80
Mo <0.08 | <0.08 <0.08 ‘ <0.08 <0.08
<0.009 ( WE4RAET,
N - <0.012)

OY—HEERN B RNEPHIRKN , HREESETHEEE 0.6% , X t < 12.5mm # AH32~EH40 SRMHM , HESERETH 0.7%.

@ ¥t > 25mm B D RANEA

@ Xt >25mm K D RN, ERNAREBERNHN , IRABESERRERBEEENER, kit , BESENTNT 0.02%, EMBREE ,
A EAEC AR TR,

@ W ALUFMLRR TR (AL Nb, VE) 2MRUME-AEEAMANG, HEMmAR , HEERTETRIE ; ZREMAFRU AR
AR, URFHE-JTREETROAETER , ELHFRINTHEARESF.

® . Hl. KNEBERFTE : Nb%+V%+Ti% < 0.12%.

® A, B, D. E WY 8 Ceq <0.40% , HitBELRX KR Ceq=C+Mn/6;

QBERARYMBIEFES (TMCP ) RER K , EMBRFEER , —BBERNMNLERD TUTETERINE , SREXNTHRYEBSANENEF
AR 2 WAE,

@EMMKAFIBPFIMNEMEEC TR | NEMPRERP L5EH,

O@XNFZ AN, HSEER<0.008% ; ¥ SEE> 0.005% B , RIEMEBASBIR , 4 S EE<0.005% i , REHERFTKATF 50t

& 2 TMCP RS S iNfh v x5 B ER

Table 2 Carbon equivalent requirements of steel delivered in TMCP state

YE Ceq, %

Stefjade E E 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

E 1, BYBMITEAR : Ceq(%)=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15,
2, BBEEE, THRELBERE Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B R & Y & , HENT S SMRHIEI N EXITHE,

ERENKRGBERQA | 12
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R 3 IREEIEENIERD (BEDHT) 2.1.3 735 #ABE Mechanical Properties
Table 3 Chemical composition of welded structural high strength steel (melting analysis) % 5 —NRREN SRR AN SN T 2 14as

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

SRAAEELR fufpidie V BlhHide®
ﬁjég* gjzg PHEEEE R, /MPa LITARIE (mm) eI, KV./)
A500, D500 = 5 o 50~70 70~130
WS % WS IR CCS. DNV. BV. L - -
Ru/MPa Gl GB. RINA. KR,  ABS. NK A% IRE/C
C <0.16 <0.14 <0.18 GB/T®, LR®
Si <0.60 <0.80
Mn 1.00~1.70 <1.70
P <0.025 <0.020 <0.025 <0.020 B 0
235 400 - 520 > 22 34 24 41 27
S <0.015 <0.010 <0.015 <0.010 o 20 57 2
Al (BBE) © >0.02 >0.018
E -40
Nb@ <005 <0.06
Ve <0.12 AH32 0
Ti® < 0.05 DH32 -20
Ni© <2000 315 440 ~ 570 440 ~ 590 > 22 31 22 38 26 46 31
il EH32 -40
Cu <055 <050
cre <0.50 <150 FH32 ~60
Mo® <0.50 <0.70 AH36 0
N <0.025 <0.015 DH36 -20
o ———— 355 490 ~ 630 490 ~ 620 | > 21 34 24 41 27 50 34
EH36 -40
ORESELERNRA 2:1. BERBERTTER, SIMESEMFBLLIRUHE.
@ Nb+V+Ti < 0.26%, Cr+Mo < 0.65%, {EXfTREKINEIKERNET R, FH36 -60
OEHRHFIE, TELIE Ni AR, AHAO 0
@B ESRINAS R E T A RIIAR, BT EMRASEN ST 0.005%, BorERNFLIRE.
DH40 -20
390 510 ~ 660 510 ~ 650 > 20 39 26 46 31 55 37
Bz =y s, e EH40 -40
* 4 BRSNS RN HEEK
FH40 -60
Table 4 Carbon equivalent requirements of welded structural high strength steel
@ FERIOEUEREEE, HERNSABEM, TE Reo. KB LEREE.
- @ GB/T 712 32 R4AFEREEA 450 ~ 570MPa,
-] ® LRA0 FARIRITHIGREE /9 510 ~ 650MPa,
@EBEEAKRTF 25mm B9 B 3N, EMEtER, IAMhERE.

RFNELR / SZEPRS

> 50 ~ 100

A/D/E4A20TM <043 <045
A/D/E420QT < 0.45 <047
A/D/E460TM <045 <047 <0.30 <0.23
A/D/E460QT <047 <048 <0.32 <0.24
A/D/E500TM < 0.46 <048 <0.32 <0.24
A/D/E500QT <048 < 0.50 <034 <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 <040 <033
iE 1. R Ceq RLUBKERDEHTITE, Ceq(%)=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15,

2. J H460 REEIRERIN, N/ nIskA CET & Ceq, CET(%)=C+ (Mn+Mo) /10+(Cr+Cu)/20+Ni/40,

3. JWTFEBEARAT 0.12% B9 TM F0 QT 4K, NI A ARG 2SR E Pcm B Ceq 8 CET,  Pcm=C+Si/30+Mn/20+Cu/20+Ni

/60+Cr/20+Mo/15+V/10+5B,
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2 6 IRBENIRIRINGE ) DA TEMAS 2.2 172R5N Bridge steel

Table 6 Mechanical and technological properties of welded structural high strength steel
g1ea’ prop s Ten R R P T B SRS T A B AR R0 R B

JERRAERE ReH/Mpa > HUHBEEE Rm/Mpa B V RO . ARER. EiR. BIRRIFR, SiEhHE
WS HRMWRIFREER. RERSEEHEL. EX.
TMCP K TMCP+T, &e=saE4k5 500MPa,
TRENA: &I, PEKIIAR, FES
IEXH: (FREEWR) , BEFKEQKES (2FmHR

BE (mm) A/% i EIIER/VE Ak, J

A420 0 KRRN) , @I PADMA K#F (BRAEE 115mm,
2 " 250 20 - 680 i 2 120 259 iWFp S420ML) |, HERENIH (TMCP REEFRNE
D4 4 520 ~ > - = S,
TN HRBERANIR KRBT —FEKITAR
/AEA%%Wjﬁﬁﬁ%_tmﬁﬁ) ° The world's largest highway-railway bridge- Shanghai-Nantong Yangtze River Bridge
E420 40 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,
A0 0 Shanghai-Nantong Yangzi River Bridge, Pingtan
D500 500 480 590 ~ 770 s 17 20 50 3 Strait Bridge(Clad Plate), Guanting Reservoir Road
Bridge(weather Resistance Plate/Corten Plates),
E500 -40 Bangladesh PADMA bridge(max. Thickness 115mm,
Grade S420ML), China-Russia Tongjiang River
A550 0 . . . . _ : KR
Bridge(TMCP plate firstly applied to highway- q’%iﬁf*fffﬁzr_i’z’;’i’fﬁ
D550 550 530 640 ~ 8209 5 16 20 5 37 railway Bridge). Domestic first weather Resistant Bridge
E550 -40
A620 0
D620 620 580 700 ~ 890 > 15 -20 62 41
E620 40
AB90 0
D690 690 650 770 ~ 940 > 14 -20 69 46
E690 40
@ ABS it Q56 RBTTHIBEES 670 ~ 835N/mnv,
@ ABS it Q43 KR EIIS/IMED BB 41),27),
® DNVGL, LR B3t EIREE SHARREZ LARAT 0.94,

15 | LB MERHHRA B IEHERBHERAE | 16
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2.2.1 RS Rt Steel grade and dimension

#4& Dimension (mm)

= HATIRE RERE
I Deli diti
Steel grade [EfE Thickness R width K Length S L
Q345qC~E 6~150 AR N. TMCP
Q370qC~E 6~120 )
Q345gNHD~F 6~100
Q370gNHD~F 6~100 AR, TMCP, TMCP+T
Q420gNHD~F 6~80
Q500gNHD~F 6~80 GB/T714 TMCP+T. QT
QU20qD~F 690 1050~4050 5000~23000
Q460D~F 6~80 TMCP TMCP+T
Q500qD~F 6~80
Q690qD~F 10~50 TMCP+T. QT
A709 Gr.36/ Gr.50 6~150
AT09-50F-2/50T-2 6~150 Q/SGZGi‘;%395'3 ASTM AR. CR. TMCP. N
A709 Gr50WA/WB 6~100

2.2.2 t¢=F R Chemical Composition

x| BIESRREFRINEE. M. . SAOEK

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

X a IWFRRITER B H AUSEERIERY, SIARBITOH.
b BAESNETRINTTE B B, AEIERE], B THFHENREIERBF.
€ Q420 LA LR S EEAKTF 0.015%.

= 2 PELEIE XSRS Table 2 Chemical Composition of Hot Rolled or Normalized Steel

WERS (%)

s REER

Tie

0.90~1.60
018 055 0.005~0060 | 0.010~0.080 | 0.006~0.030 | 0.010~0.045 | 030 | 030 030 0.0080
Q370q E 1.00~1.60

A WFE. . A, KYRBKESIAN, RRIMANE, NFSRFHIE, EEIAN, REMRUI—HESESTESERIRPTRAE,
Nb+V+Ti < 0.22%,
b ZRALE (Alt) SEITER, 2B&8R5 0.015%~0.050%,

Q345q

O N

17 | EFRERBROBRAE
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= 3 PWURELFSR S B> Table 3 Chemical Composition of Thermomechanical Rolled Steel

WERS (%)

s REER

C
Q345q D 0.90~1.60
E 0.14 0.80 | 0.30 _
D
Q370q £ 055 100~160 | (010~0090 = 0010~0080 | 0.006~0.030 = 0.010~0.045 030 0.0080
Q420 0.20
& D 050 | 030
Q460q e 017 1.00~1.70 0.25
Q500q F 080 070 030
a TSN, EEERATE 2.00%.,
b Wi, . #. HKTBRMIFESMA, BIHMIIAG, NFERPNE, AENMAN, NEMRAI—MHESTRRIEXRIEFTRAE,
Nb+V+Ti < 0.22%,
c HRALE (Alt) FEiTER, £1B&8RMA 0.015%~0.050%,

%= 4 ARPULEF RS Table 4 Chemical composition of quenched and tempered steel

WERD (%)

Tie Alg?®
Q500q 0.11 0,005
- < < £0.30 <
Q550q 0.12 0.060 0.80 0.70 030
0.80 0.010 0.006 0.010 0.40 0.25 0.20 .
Q620q | E 014 | 055 ~ ~ ~ ~ ~ ~ ~ 0
r 1.70 0.005 0.080 0.030 0.045 0.80 1,00 0.50 0.0080
: . 0.15~ :
0.090 0.40 0.40 0.55 0.20
Q690q 0.15 - - -
1.00 1.20 0.60
$E: BTN B 7T 0.005%~0.0030%,
a WPEE. . . KTBRMBAEASIAN, BEMARN, NFERFAE,;, AEINAN, NEMRE—MEETERE2REERFTTREAE,
Nb+V+Ti < 0.22%,
b ZXALE (Alt) BEITER, 2EAREMA 0.015%~0.050%,

%= 5 MRS RS Table 5 Chemical Composition of Atmospheric Corrosion Resistant Steel
=R * (%)

Ti

Q345gNH 0.10

Q370gNH 0.15

Q420gNH 040~ | 030~ | 025~ oors
D < | 015~ | 110~ | 0010~ 0010~ | 0006~ | 070 =~ 040 = 050 '

Q345gNH | g < : - : : : 020 | 00080 -

011 | 050 | 150 | 0100 & 0100 & 0030 0,050

Q460gNH | F :

Q500qNH 045~ | 030~ | 025~ | g

QS550gNH 070 | 045 | 055

a fe. #l. K. EurEdeAASIIAN, BEMAR, NEMBI—MESTESEXEIERPTRME, Nb+V+Ti < 0.22%,

b LRALE (Alt) SEIHER, £ERER 0.020%~0.055%,

TRENRDERAE | 18
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%= 6 4= Ceq 2.2.3 3=48E Mechanical Properties
BAE CEV, % HfeiRde IR ©
B, mm FIEBRSEE Rel/Mpa
> 50 ~ 100 > 100 ~ 150 BNEE (mm) TUREEE Wfa iR e R RS
1 | Rn/Mpa A/% ERE KV,/J
Q345q <043 <045 2 > 50 °C
BELRIEX s
Q370q <044 <046
Q345q <038 <0.40 c 0
R AEL -
345 4 4 2 -2 12
Q370 <038 < 0.40 Q345q D 345 335 305 90 0 0 0
E -40
Q500q <050 <055
C 0
Q550q <052 <057
AR Y Q370q D 370 360 _ 510 20 -20 120
Q620q <055 < 0.60
E -40
Q690q <0.60 <065 5 20
120
1L BREEATEAR: Ceq(%)=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15,
il Q420 E 420 410 _ 540 19 -40
2, MRSHEMRNmS SR RNER E, BEEITTIHNIE. q
F -60 47
D 20
120
o Q460 E 460 450 _ 570 19 -40
= 7 BBUBEEE Pcm q
F -60 47
D 20
120
Q500q E 500 480 _ 630 18 -40
Q345q 0.20 Q500q 0.25 F -60 47
Q370q 0.20 Q550q 025 D -20 2
Q550q E 550 530 . 660 16 -40
Q420q 0.22 Q620q 0.25
F -60 47
Q460q 0.23 Q690q 0.25
D 20
120
i BRTHENIMNOSTIES, SRSBAKT 0.12% B, RAIEERMEIRERL Pem AERIYEITENMATANIEME, Pcm=C+Si/30+Mn/20+Cu/20+Ni Q4620q E 620 580 _ 720 15 -40
/60+Cr/20+Mo/15+V/10+5B KETRUE,
F -60 47
D 20
Q690q E 690 650 . 770 14 -40 69
F -60
a HERABEEH, AR Reo. KB TNEREE.
b 3 IO AN,
c PRIV EIRE,
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2.3 BN Pipeline steel

BEINPERmZNATAH. RASFEEL
2, ] 1245~1555 (B-X80) 4%, LSS 6 ~ 60mm,
EENEZRELEEE 500 HIERT, X90/X100 SCIFIE
T, FRESKREL. MRSE. NIREL. K
TEk. BREL. (MEEM. Wb7AE. MEELS.

THEMA: FRNATHIES. PEk, ImifEs.
A%, =%, =X hEEFERIMERTRE.

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 | ERERRDBRAE
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2.3.1 {HERES K2 3ltE Steel grade and dimension

#4& Dimension (mm)

S HUTHREE RERTES
Steel Grade Standard Delivery condition
|EER I GES & width <R Length
L245, L290(X42)
L320(X46). L360(X52)
L390(X56). L415(X60) 8~40
L450(X65). L485(X70)
L555(X80)
L245MS, X52MS 10~40 1050~ 5000~ GB/T 21237 T™CP
X60MS, X65MS 4050 23000 AN
X70HD 10~30
X60-W, X65-W 10~60
X70-W, X80-W

2.3.2 {¥=RY 5 Chemical composition

& 1PSLT{Epy (MED Ao HT)

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

W=D 9, %

S

L210/A 0.22 0.90 0.030 0.030

L245/B 0.26 1.20 0.030 0.030 od od d
1290/X42 0.26 1.30 0.030 0.030 d d d
L320/X46 0.26 1.40 0.030 0.030 d 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 !

a fARASE 0.50%; REAEE 0.50%; BRASE 0.50%; HEASE 0.15%.

b REEWNERARSESHE 0.01%, ZSEATHIERKESES 0.05%, {B3F L245/B, L290/X42, L320/X46 #1L360/X52, HAESER
#Bid 1.65%; F3F L390/X56. L415/X60 Fl L450/X65 RAESEARRIL 1.75%; XITF L485/X70, {ESERAET 2.00%,

c BB, F. FESENAKT 0.06%.,

dfe. #l. KEESERNAKT 0.15%,

e BRBEBEMmSb,

fRBENmNS,, . fl. HKESENAKTF 0.15%,

9 BRIERENE, BUARERIMAR, ERBESEMAKT 0.001%,

ERERROERRE | 22
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R 2PSL2 WERD (BEDHFI=moth) RKSE 2.3.3 7% t8E Mechanical Properties

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

2= 3 PSL1 $MtRAYIFFN T Z M4BE Table 3 Mechanical and technological properties of PSL 1 steel plate

WERD /% RS /% FfHRIe °P
- 180°Z5 IS
CEw  CEpem R R FRERE BRIR{EREE /% (a-iTHEEE, D- TEIESLER)
Rios/Mpa R./Mpa A
L245R/BR 0.24 0.40 1.20 0.025 0.015 c ‘ 0.04 ek 043 0.25 L210/A 210 335 25
L290R/X42R 0.24 0.40 1.20 0.025 0.015 0.06 0.05 0.04 ek 043 0.25 L245/B 245 415 21
L245N/BN 0.24 0.40 1.20 0.025 0.015 ¢ ¢ 0.04 ek 043 0.25 L290/X42 290 415 21
0.24 0.40 ) ) X X X ) ek . .
L290N/X42N 1.20 0.025 0.015 0.06 0.05 0.04 043 0.25 L320/X46 320 435 20
L320N/X46N 0.24 0.40 1.40 0.025 0.015 0.07 0.05 0.04 dek 043 0.25
vk L360/X52 360 460 19 D=2a
L360N/X52N 0.24 0.45 1.40 0.025 0.015 0.10 0.05 0.04 o 043 0.25
L390N/X56N 0.24 045 1.40 0.025 0.015 0.10 0.05 0.04 dek 043 0.25 L390/X56 390 490 18
L415N/X60N 0.24' 045 1.40f 0.025 0.015 0.10 0.05 0.04 ahk Y L415/X60 415 520 17
L245Q/BQ 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 ok 043 0.25 L450/X65 450 535 17
L2 1 4 1.4 .02 .01 X X .04 ek 4 2
90Q/X42Q 0.18 045 0 0.025 0.015 0.05 0.05 0.0 043 0.25 L485/X70 485 570 1
1320Q/X46Q 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 ok 043 0.25
13600/X52Q 018 | oas | 150 | oozs | oo1s | oos | oos | ooa o3 | ozs a MADEARTIESH, HUTEIUSHEWESENIMEISEE, LURENEN R AT EER,
. b FFAFRHERARESRERESR, FRESEFEE. —RER MU m A ASNERER .,
1390Q/X56Q 0.18 0.45 1.50 0.025 0.015 0.07 0.05 0.04 043 0.25 c IRIREIRIEIOIS, SAFERAERE, WARALEIRIENIE, HREFNAS, LIWRIES S0mm, EEEEJ9 38mm AR TiPER,
L415Q/X60Q 0.18f 045 1.70° 0.025 0.015 9 s 9 hk 043 0.25
L450Q/X65Q 0.18f 045 1.70' 0.025 0.015 9 s 9 hk 043 0.25
pavs e ] H H H
L485Q/X70Q 018 | 045 | 180 | 0025 | 0015 p ] p k 043 | 025 % 4 PSL2 $RRAYDZFITZ148E Table 4Mechanical and technological properties of PSL 2 steel plate
L555Q/X80Q 0.18f 0.45f 1.90f 0.025 0.015 9 9 9 K EETIIN Rifdiag b
L245M/BM 0.22 045 1.20 0.025 0.015 0.05 0.05 0.04 k 043 0.25 (S0
. . . . . . . . e, . . i <52z d/9 =] .
MEREEEE ©  ASEE  AEEB Ry TR /% (a-HHEE, D
L290M/X42M 0.22 045 1.30 0.025 0.015 0.05 0.05 0.04 ek 043 0.25 , THELELR)
L320M/X46M 0.22 0.45 1.30 0.025 0.015 0.05 0.05 0.04 ek 043 0.25 I
L245R/BR, L245N/BN, L245M/BM. L245Q/B 245~450 415~655 0.90 21
L360M/X52M 0.22 045 140 0.025 0.015 d d d ek 043 0.25 R/BR. / / >Q/BQ
L390M/X56M 0.22 0.45 1.40 0.025 0.015 d d d ek 043 0.25 L290R/X42R. L290N/X42N, L290M/X42M. L290Q/X42Q 290~495 415~655 090 21
f f \f g g g hk ’
L415M/X60M 0.12 0.45 1.60 0.025 0.015 043 0.25 L320N/X46N. L320Q/X46Q L320M/X46M 320525 435655 20
LAS0M/X65M 012 | 045 160 0025 | 0015 . . . hk 043 | 025 0.90
L4BSM/XTOM 012" 045" 170 0.025 0015 . B . b 043 025 L360N/X52N, L360Q/X52Q. L360M/X52M 320 460~760 090 19
L555M/X80M 0.12f 0.45° 1.85' 0.025 0.015 9 9 o ik 043 0.25 L390N/X56N, L390Q/X56Q, L390M/X56M 360 490~760 0.90 18 D=2a
L625M/X90M 010" | 055" | 210" | 0020 | 0010 ’ ’ ’ - 025 LA15N/X60N, LAT5Q/X60Q. L415M/X60M 390 520~760 0.90° 17
L690M/X100M 0.10 0.55 2.10° 0.020 0.010 o 9 o i B 2
X _ 025 LA50M/X65M. L450Q/X65Q 450~600 535~760 0.90° 17
L830M/X120M 0.10 0.55 2.10° 0.020 0.010 o 9 o i 0.25
L485M/X70M. L485Q/X70Q 485~635 570~760 0.90° 16
CBEEART 0.12% Y, CEwiEA, CEw=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15; BEEAAT 0.12%BF, CEponiBEF, CEpey=C+Si/30+Mn/20+Cu/20+
Ni/60+Cr/20+Mo/15+V/10+5B, L555M/X80M. L555Q/X80Q 555~705 625~825 0.93 15
B S EUMERABSESMEE 0.01%, ESEAFIIMERKESES 0.05%, {83F L245/B, L290/X42, L320/X46 F1 L360/X52, HAES
BRI 1.65%; 4F L390/X56, L415/X60 Fl LAS0/X65 BAES BT 1.75%; HF L485/X70, L555/X80, ESBRAMIL 2.00%; T L625M/X90M 625~775 695~915 095
L625/X90, L690/X100 1 L830/X120, {ESBRRMAKET 2.20%, L690M/X100M 690~840 760~990 097 - -
‘BREEMN, F. FRSERAKT 0.06%, -
YR, . REESENAKT 0.15%, L830M/X120M 830~1050 915~1145 0.99
¢ RBEMINIS, FRASE 0.50%; BRASE 0.30%; BHEASE 0.30%; HEASE 0.15%.
"IRBEN. a ®PFrFIALH, BHEARENESR, HEESESEHE. —RIER S EAX RN ERER.,
9 REEMIGr, . Fl. HWEEENAKTF 0.15%, EHEEARTESH, BEENSIERESENAETESEE, LMRIERNER GRS RN EEK,
_“ RBEMYI, AEASE 0.50%; BRASE 0.50%,; BRRASE 0.50%; BHEASE 0.50%. ¢ XJF L625/X90 REERENG, MIELMHIEHRE Py, EH.
fﬂﬁ%ﬁfd}is‘m, fARASE 0.50%; WEASE 1.00%; WEASE 0.50%; HEASE 0.50%. d TEHRBVG R ERBEFIRIER, ZREIRIERE, HAFERRERR, BaRELARIERIE, JERESRINE, LURES 50mm, =ER
IS EAKTF 0.004%, 38mm [ TIREL.
“RBEMNIN, FARFEEIMANG, HRRMEERAAT 0.001%., e SFEF 5% BINFLREERL 0.90 < Rwos/Rn < 0.92,
23 | LmEMBHBERAE) IERERRHERAE | 24
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2.4 5284 Vessel steel 2.4.2 (4F % Chemical Composition

SUPT ENASFNEZ: ERRRPFIENASERNR (GB/T £ 1 GB/T 713 BHLZERSESK Table 1 Chemical composition requirements of GB/T 713
713) | (KBEENBHERERESWNR (GB/T 3531) | [EHE=EA
TEIER=BEAER (GB/T 19189) . 3&hR (S) A285. (S) A299, (S)
A387. (S) A515. (S) A516, (S) A537. (S) A738, EXtw

P265-P355, f&#x 19Mn6 FERF=m, HEHEAERE 130mm,

=R /%

BENERRINrm 2 NATRPEE. EOSSREE. I 020 | 035 | 050~ 0050 | 0050 002
VI . Q245R . 35 | O 030 | 030 | 030 | 008 | 0050 0050 0030 0020 0025 0010
WHEELARERIMEL. B TWERTE, 1.10
p ol GB dard ol RS R EESRES
ressure vessel plate covers standard vessel plates Steam Generator of Hualong 1# Nuclear Power Unit 120 Cu+
345k | 018 055 20~ 030 | 030 | 030 008 | 0050 0050 0030 0020 | 0025 0010 Ni+
(GB/T 713), low temp low alloyed vessel plate(GB/T 3531), Q 170 o
pressure vessel high strength QT plate(GB/T 19189), ASTM/ASME Mo < 0.70
standard (S)A285, (S)A299, (S)A515, (S)A516, (S)A537, (S)A738, Q370R | 020 | 055 | 0~ 030 | 030 030 008 001>~ 0050 | 0030 . | 0020 | 0010
europe PED P265-P355, DIN standard 19Mn6 series products, 1.70 0.050
and max thickness can be 150mm.
. . . Q420r | 018 | 055 | 130~ 30 | 020~ 1 030 | 008 001>~ 9100 | 0.030 0020 | 0010
Shougang container steel products are widely used in ' ' 170 | 050 | ' 005 ) - ) ) -
boiler manufacturing, pressure vessel manufacturing, chemical i i i
machinery manufacturing and key projects in petrochemical, 13MnNiMoR | 020 | 013~ 120~ 1 35 | 060~ | 020~ | 020~ | 0.005~ 0020 0010 )
. L , 050 | 160 100 | 040 | 040 | 0020
refining and chemical industries at home and abroad.
2.4.1 RS R Steel grade and dimension 15CiMoR | 018 | 015~ 040~ 1 35 | 39 | 080 = 045~ 0025 | 0010 )
040 | 070 ~120 | 060
R [Ta=3 ##& Dimension (mm) TR SEERAS ] ] ) )
Steel Category Steel Grade B Thickness @ width K length Standard  Delivery condition 14CriMoR | 0.20 065;)(; 064§~ 030 | 030 11~150 %465” 0020 0010 ]
) 65 ~15 65
IPZS Q245R. Q345R (&) - AR, CR N
cOrf\i»: ffisel O0R 88 L 63(;) 1050~4050 | 5000~23000 NK
1201 IMOVR 6100 12CrIMoVR | 018 | 015~ | 040~ 1 g3y 39 = 090 | 025~ 015~ 1 . 0025 | 0010 }
oo = GB/T713 040 = 070 ~120 | 035 030
ey 13MnNiMoR 30~130
= 1050~4050 | 5000~23000 N+T
Alloy vessel 14CrIMoR( &liES, ) 6~130 - ‘
15CI’MOR(§"§§) 6~130 a MBS, HESRTEE, C A2 FRAAMEX,
. b FRIEBMEER,
— 06NI9DR 6~50
Low temorat | 09MnNiDR 10~120 1050~4050 | 5000~23000 | GB/T 3531 N, QT. N+T
OW temperature vesse! 16MnDR (ﬁm) 8~100
. 07MnMoVR 10~60
RREREE
. 07MnNIVDR 10~60 1050~4050 | 5000~23000 | GB/T 19189 ar - . . .
QT high-strength vessel . 10~50 2= 2 GB/T 3531 B9 RS ESK Table 2 Chemical composition requirements of GB/T 3531

19Mn6, 16Mo3

P265GH. P355GH EN10028.2 N WS 1 %
P275N/NL/NL1/NH
EN100283
e P355N/NL/NL1/NH
ERirnas e /NLNLY/ 6~130 1050~4050 | 5000~23000
CE vessel P355Q/QH/L1/L2
P460Q/QH/L1/L2
PS00Q/QH/LT/L2 EN10028.6 QT
P69Q/QH/L1/L2
A285 GrA~C 16MnDR <020 @ 0.15~050 | 1.20~1.60 <040 _ _ 3 > 0.020 0.020 0.010
A515Gr.60~70 AR, N
A516Gr.55~70 6-130 09MnNiDR <012 | 0.15~050 | 1.20~1.60 | 0.30~0.80 _ _ < 0.040 > 0.020 0.020 0.008
e e 1050~4050 | 5000~23000 Q(ggszjs N+T
American standard vessel A387Gr.22 CL2 ' 06NI9DR | <008 | 0.15~035 | 030~0.80  850~10.00  <0.10 < 0.01 . . 0.008 0.004
A537CL2, CL3 QT
A537 CL1 6~50 N a TIARRMIEE Als X85 Alt, AT Als SBRR/INVT 0.015%; 24685 Nb+V+Ti > 0.015% B, Al SERMIMKER,
A225 Gr.C/D 6~60 ASTM A225 N
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%= 3 GB/T 19189 At E K Table3 C hemical composition requirements of GB/T 19189

RS >/ %

07MnMoVR 0.020 | 0.010 < 0.40 0.10~0.30

0.20

0.02~0.06
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

a Pem JOISEERSBUREERY, Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B,
b AXERAIMERE, AR ZINIE NS S TR,
¢ BEAKAT 36mm 9 07MnMoVR fRiR, EEAAT 30mm #J 07MnNiMoDR R4 Mo S8 FRAAHER,

2.4.3 J35BE Mechanical Properties

= 4 GB/T 713 FIEMIF14EBEEK Table 4 General mechanical properties requirements of GB/T 713

Fr{EiIe © P rEnpEitie fiafie ©
g [EREE R’ BfEfRiER HEIRKEEE
e ﬁf\ =l L [=] == .
L WEBE MM pme R Mpa A% R/ i 180°
Mpa °C b=2a
>
3~16 245
> 16~36 400~520 235 25 D=15a
Q245R > 36~60 225 0 34
> 60~100 390~510 205
24 D=2a
?&Ets ??EEL > 100~150 380~500 185
BRIEX 3~16 510~640 345 D=2a
> 16~36 500~630 325 21
Q345R > 36~60 490~620 315 0 a4 oos
=3a
> 60~100 490~620 305 2
> 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
IEXANEK | > 100~200 440~580 255
6~100 520~680 310
14CriMoR 19 20 47
> 100~150 510~670 300
6~60 440~590 245
12CrIMoVR 19 20 47
> 100~150 430~580 235
a HERMKAFBERRS, TNE Reo2 K& Ret,
b a FEMEE, D ATHELER.
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% 5 GB/T 713 &R 4RE Table 5 High temperature mechanical properties of GB/T 713

ISRE /°C©
SNIREREE mm 300 350
Rel?( 2 Rp0.2)/Mpa, >
> 20~36 186 167 153 139 129 121 -
- 161 123 116 3
Q2a5R > 36~60 178 147 133
> 60~100 164 147 135 123 13 106 -
> 100~150 150 135 120 110 105 95 -
> 20~36 255 235 215 200 190 180 -
- 220 3
Q345R > 36~60 240 200 185 175 165
> 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 - _
- 350 345 335 305 ] ]
13MnNiMoR 30~100 325
> 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
a HERNSFEER, EIREER Reoz,

%= 6 GB/T 3531 FUEM I EREE K Table 6 General mechanical properties requirements of GB/T 3531

Fr{EiRIe © A Eitie Ephiztas ©
. s RATEE EIREE R, WEMEKE IR AR
mm FUSEE Ry Mpa A% BE / 180°
Mpa b=2a
3~16 490~620 315 D=2a
> 16~36 470~600 295 -40 47
16MnDR > 36~60 460~590 285 21 .
> 60~100 450~580 275 © i ==a
IESKERIEX > 100~120 440~570 265
e
3~16 440~570 300
- 430~560 280
09MnNiDR > 16~36 23 -70 60 D=2a
> 36~60 430~560 270
> 60~120 420~550 260
N 5~30 560
06Ni9DR | FEEXANEIK ° 680~820 18 -19 100 D=3a
> 30~50 550
a %’IEHE%%*EEEH?, aE Reo, & Ret,
b SWFEEARKTF 12mm BIRIRAT FRIEXINEIMCIRZSIZE,
c a HIAHERE. D ATHELER.

= 7 GB/T 19189 BUEM I EEEK Table 7 General mechanical properties requirements of GB/T 19189

e FfeRizas © IS e
e FRARSEE R R (R BE/ R 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 HERNSABEAY, EIUE Reoo AE R,
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2.5 fiEt#E5X Tank steel

BN EEEIEER Q345R. 12MnNiVR, 3EtR A516, AS37 F=&.

TRERIAE: THZRAFAR. ATTlaisEss, =Rahalt (E
. B ExXAiESENIE. PaR=NExRaHESERIE.
PIEXEERRICTRAEE. M5 RTCC tEiETRE. DRAILOIN=fEEIRE. B
AR REEH I E FAt BT 20 I,

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 (Kuqga, 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 HERES Nt Steel grade and dimension

#g Dimension (mm)

&5 HUTIRAE
Steel Grade JEE Thickness 5 width < Length Standard

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

D
RERE

QT

Delivery condition

2.5.2 tt=E A5 Chemical Composition

WS */ %

12MnNiVR 0.15 | 0.15~040 | 1.20~1.60 | 0.020| 0.010 0.25 | 0.15~0.40 | 0.30 <0.30 0.02~0.06

0.0020

0.25

a Pem JOISERYBURIELRRY, Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B,
b FEEIRAIMERE, AR ZINIE NS SR,
¢ BEAAT 36mm 9 07MnMoVR fRiR, EEAAT 30mm #J 07MnNiMoDR R4 Mo S8 FRAAHER,

2.5.3 J3EBE Mechanical Properties

RIS © pERIE

JEAREEE FURRE TSR BE/ RIS
Ret?/Mpa Rm/Mpa A/% °C KV,/J

12MnNiVR 10~60 > 490 610~730 217 -20 > 80

D=3a

a HERMSABER, TUE Reoz & Rel,
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2.6 7KEB4X Hydropower steel

IKEEINEN AT KELER, BEAERE. [RIFER
DRI R. AR AEUKBEILSBEKEM L
ERAR, BIEEUERIINR. SEMTIEN. SURE
A, EEEEIX 800MPa (Fi#EE< 80°C) . &XE
X 150mm, B R AFEANILE] 50K)/cm, 7KEEHE
ENBERSE 100 5 KW,

TRENA: Fm/ ZNRTE. RIPREUKEBLLES
EiE, Wk, 2E. IIRSEKEEA. FmicERATHL
EHKERERELL. BityKEEL,, FEIERZKELL, ERRK
Bk, DRFAILAE/KBY, REETEMEBE, BE
HrBEEINAKERY,, SHEAM/KERR. 2018 F, B
N "AREUKEBIL AR ZIREER SEEFMEERA
FFRSMA" KEERRFERAHLEEFR,

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- ngd Th|ck Plat nd Matchlng WeId| g Mate erials for Large

=ES

BE: 20 ~ #60mm (455w iR, ZE. NE)

Malaysia Muluo Hydropower Station

Thickness:20~150 mm(Volute shell,Ribbed plate ,Fork pipe, Steelpipe)
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2.6.1 HESRES Nt Steel grade and dimension

=] #I4& Dimension (mm)
Steel Grade [EE Thickness 7 width
SG610CFD 12-150
SG610CFE 12150

SG780CFD~E 12150 1050~4050
SGIBOCFE~F 12~140

K Length

5000~23000

PATHRE

Standard

Q/SGZGS 0338

REIRES

Delivery condition

TMCP+T, QT

QT

2.6.2 {¢=R 5 Chemical Composition

s P %
=

Steel Grade 25 /mm
SG610CFDJE 12~80 0.07 0.15~0.80 044 | 0.20
(07MnMoVR/ > 80~120 | 0.09 1.00 0.30~1.00 040 046 | 0.23
07MnNiVDR) | » 120~150 | 0.10 ~1.60 0.50~1.000.50~1.50 ’ 048 | 0.24
12~80 | 009 | (49 0012 | 0.005 0.50~1.00 060 | 0.05 | 0.003| 003 | %32 | 025
SG780CFD~E | > 807120 | 010 0.70 0.80~1.50 0.60 054 | 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
SG980CFE/F | > 50~100 | 0.14 | 035 |< 1.20| 0.007 | 0.003 2.00~3.50 0.80 | 0.80 030 0.003| 0.03 | 062 | 0.33
> 100~140 3.00~6.00 ’ 0.65 | 033

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

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

2.6.3 3=tERE Mechanical Properties

hifEdae © V Bt (#m )b Ehi{e
L PSRN SRl GHEERTY .. BE/ e IRATAE 180°
Re/Mpa Mpa 5 - °C Kv2/) b=2a
12~80
SG610CFD > 80~120 =490 610~730 -20
> 120~150 > 470 590~710
12~80 217
> 490 610~730
SG610CFE > 80~120 -40
> 120~150 > 470 590~710
12~80 > 690 780~950
SG780CFD > 80~120 > 670 760~930 -20 =100 b=3a
> 120~150 > 650 750~920
12~80 > 690 780~950 z 15
SG780CFE > 80~120 > 670 760~930 -40
> 120~150 > 650 750~920
12~80 > 890 950~1130
SGIBOCFE > 80~120 > 870 930~1130 > 12 -40 > 70 D=3a
> 120~140 > 830 910~1110
12~80 > 890 950~1130
SGIBOCFF > 80~120 > 870 930~1130 > 12 -60 > 70 D=3a
> 120~140 > 830 910~1110

a HERNSABEEAS, =JUE RPO.2 {E Rel,

b $RAR AR R IR IR EF I ESE R E, REEESERIERE AP EHEER > 47,
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2.7 BEZERFAM High-rise building steel

SENEEZIRE. [RERL. FURKITRSSMT.
AIESERR. BRiw. SEfn. BRI, SRR
RYBEENAN, RERSRSEREL. &5, EXR
TMCP, &==s8E4 5! 460MPa,

TEMA: tmER=H. LiStHBRER 7. RiX
EFREREO. RIS, KESIR 117 KB, ®IF

ZERPO. IEREXFESEAE, SRIFENGE
KBEABE. REISERFTOEAE., mFFHEE
B, HEREtubF IR,

REFXESRO
Tianjin Chow Tai Fook Financial Center

2.7.1 HERES R 3ltE Steel grade and dimension

FERNE

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 lll, 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.

ZRBEXHE
Winter Olympics ski jumping platform

= ##& Dimension (mm)
Steel Grade [E[E Thickness S width
Q235GJB~E 6~150
Q345GJB~E 6~150
Q390GJB~E
QicocsBE 6120 1050-4050

LY100

LY160 8~70

LY225

4Tt Standard REIRZS Delivery condition
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 X% Chemical Composition 2.7.3 J73548E Mechanical Properties
. . . . . SRS MrEhEiRIe L)
= 1 1A ESK Table 1 Chemical composition requirements S Sl i
WSS /% TERREE Rel/Mpa JHBEE Rm/Mpa 180" EAE
N u N N E’Z D
EE (mm) IPEEIRIEE SLER
16~50  50~100 100~150 <100  100~150
B. C 0.20 060 0.025 0.015
Q235G) 035 : B B . 030 | 0.08 B 20
D. E 0.18 ~150 0.020 0.010
B. C 0.20 0.025 0.015 C 0
Q345G) <1.60 015 0035 030 | 020 > 235 | 235~345 | 225~335 | 215~325 | 400~510 | 380~510 | < 0.80 23
D. E 0.18 0.020 0.010 030 Q23561 | »
B. C 0.20 0.025 0.015 030
Q390G) 0.70 | 0.50 : 0
D. E 0.18 0.020 0.010 -
0.070 0015
B. C 0.20 055 0.025 0.015
Q420G) 0.80 1.00 | 0.50 B 20 47
Dl E 0.18 <1.70 0.020 0.010 0.20 0.030
B. C 0.20 0.025 0.015 c 0
Q460G) 0.110 120 | 050 | 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 Q3456) | p 20
LY100° 0.01 04
LY160° _ 0.03 0.1 05 0.020 0015 _ _ _ _ 03|03 03] . E -40
LY225¢ 0.05 06 8 20
a RFALEARE (Alt) RABRAESE (Als) FEXK, R, 2IES2NANTF 0.02%, WNSNEFI V. Nb 5 Ti{F—fMcx, BEEHSERNMET
0015% B, BMESERER, C 0
bV, Nb. Ti HAHIAAE, XF Q235G). Q345G), (V+Nb+Ti) <0.15%, S3F Q3905G). Q420G), Q460G), (V+Nb+Ti) < 0.22%,
 HFEED AR, P S BRAATF 0.020%, > 390 | 390~510 | 380~500 | 370~490 | 510~660 | 490~640 | < 0.83 20
d MFEEAFMEALNR, 215 R3), S 28<0.010; 725 K3, S &8<0.007; Z35 &3, S &< 0.005, Q390G) | p -20
e BfLAIEE, RIBSEAAN Nb, V. Ti. BEEMES TR, HSERERSIAPHITA.
E -40
D=2a | D=3a
I A R = B 20
% 2 B IREZEREEE] Table 2 CEV and Pcm
B8 CEV/% ARSI E 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 Q4206 | 0
< < 47
Q235G) WAR, WCR. N 034 036 038 0.24 026 027 E -40
WAR. WCR. N 042 0.44 0.46 0.26 0.29 030 B 20
Q345G)
T™MCP 038 0.40 B 0.24 0.26 B
WCR, N, NT 045 047 0.49 0.28 0.30 031 ¢ 0
Q390G) > 460 | 460~600 | 450~590 | 440~580 | 570~720 | 550~720 | < 0.83 18
TMCP, TMCP+T 0.40 043 B 0.26 0.27 - Q460G | p 20
WCR, N, NT 048 0.50 0.52 030 033 034
E -40
Q420G) Qr 0.44 047 0.49 0.28 030 031
TMCP, TMCP+T 0.40 PNy R 0.26 P\sNvINE] _ LY100 B 100420 B 200~300 ) 0.60 50 ) B
WCR, N, NT 0.52 0.54 0.56 032 034 035
LY160 | 16020 B 220~320 . 0.76 45 0 27 . B
Q460G) Qr 045 048 0.50 0.28 030 031
TMCP, TMCP+T 042 Wr3theEs _ 0.27 Wr3theEs i LY225 R 225+20 R 300~400 _ 0.78 40 _ R
aWAR: #&L; WCR: ##%[; N: IEX; NT: IEX + [BK; TMCP: #WdzsELE; TMCP+T: #WdsHELS] + BIX; QT: FX (EIEEEEIEEK) .
+ AN aa NiAHFEE,
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2.8 THEHMFE4N Machinery high strength steel

TRENARN AT (LIRS R TR TR
& rFREEREREERSREE, RIFARRFEIH
., MRAVSHEMAIEEMRE, AIHMHEER. =R &
EIIFRR, &eRERS 1100MPa,

TENA: ZEN. ZE5l. I, SEESNR
BEORESRFIIRE, FaftiREET. KRET.
IR, =—FT. FEERL UEN. WENFEL
b,

Machinery steel is mainly used for manufacturing
mining and various engineering construction
equipment. The products have high yield strength
and fatigue strength, good low-temperature impact
toughness, excellent cold formability and weldability.
The products cover GB/ASTM /EN standards with the
max Strength 1100 MPa.

Project application: excavators, loaders,
bulldozers, various cranes, coal mine hydraulic
supports and other mechanical equipment. The
products are supplied to leading enterprises such as
Zhenhua Heavy Industry, Taiyuan Heavy Industry,
Xugong Group, Sany Heavy Industry, Zoomlion, Beijing
Coal Machinery, Shanxi Coal Machinery.

2.8.1 HESRES R HIHE Steel grade and dimension

== A4
g
PRODUCTS INTRODUCTION

2.8.2 ttE A% 5> Chemical Composition

#& 1 GB/T 1591 SERIMAIBLD TR
Table 1 Composition requirements of high strength steel in GB/T 1591 standard

s RESFHR C

C 0.030 | 0.030 0.015
Q500M D 0.18 1 0.60 | 1.80 | 0.030 | 0.025 0.60 0.55 0.20
0.025
E 0.025 | 0.020
C 0.030 | 0.030 0.015
Q550M D 0.18 | 0.60 | 2.00 | 0.030 | 0.025 0.80
0.025
E 0.025 | 0.020 | 0.01 0.01 | 0.006
~ ~ ~ 0.80 0.004 | 0.015
C 0.030 | 0.030 | 0.11 0.12 0.05 0.015
Q620M D 0.18 1 0.60 | 260 | 0.030 | 0.025 1.00 0.80 0.30
0.025
E 0.025 | 0.020
C 0.030 | 0.030 0.015
Q690M D 0.18 1 0.60 | 200 | 0.030 | 0.025 1.00
0.025
E 0.025 | 0.020
WPELSER. f. N KEEURADTRP i, RREASIIAE, MRERPED—MEETENVNTRPINES B TR,
a &x=aE) 0.20%,
baTASEEE (Alt) RABRBESE (Als) HEK, IS, SESENA/NT 0.02%, ZRFFINT V. Nb & Ti SRUEITREESENME
TFRIESENTIRE, SNMESENER.

#I#& Dimension (mm)

WFh &5
Steel Category Steel Grade B Thickness =7 width
Q500MC~E
Q550MC~E 10~130
Q690MC~E
Q460C~F, Q500C~F 6~150
- Q550C~F, Q690C~F 6~150
SEEE Q890C~F. Q960C~F 6~60
High strength steel
Q1100D~E 10~30
Q500CFC~E
Q550CFC~E 6~150
QB90CFC~E 1050~4050
NM360, NM400 660
THEEN NM450, NM500
Wear resistant steel : .
22SiMn2, 27MnTiB 8~80
45Mn2V, 75Cr, 8CrV
$EF$M Saw blade steel 65Mn. 25Mnd. 40CrMnV 6.5~30

1< Length

5000~23000

PATIRAE
NENE!

Delivery condition

GB/T 1591 TMCP, TMCP+T
GB/T 16270 QT
GB/T 28909 QT
YB/T 4137 TMCP, TMCP+TQT
GB/T 24186 QT
BRI AR
BN AR
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2= 2 GB/T 16270 =32ENAIRLS EER
Table 2 Composition requirements of high strength steel in GB/T 16270 standard

& 3 YB/T 4137 &N K
Table 3 Composition requirements of high strength steel in YB/T 4137 standard

WERSD (REDE) /%
(5 (REHE) /%
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REER
CEV"
c 0025 0015
EE /mm
Q500CF D 0.020 0010 0.20
<50 >50~100 > 100~150 E 0.020 0010
c 0.09 0.50 1.80 0025 oors
260 Q550CF : :
Q 0.025 | 0.015 Q620CF D 0020 0010 025
Q460D
Q460E 0,020 0010 a MTAEK + ENRERERS, C & EIRATH 0.12%, .
Q460F b Pem FISEaisiRds 52y, Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B
Qs500C 0025 | 0015
Q500D . .
047 0.70 0.70 T ABRHEEK CEV
Q500E
pvbo 0.020 | 0.010 ——
170 [ i
Q550C cm/%, L
Q550D 0.025] 0015 > 16~400 > 40~63 > 63~120 > 120~150°
065 0.77 083 Q500M C. D E 047 047 0.47 0.48 _
Q550E 0.020 | 0.010 Q550M C D E 047 047 047 048
Q550F 025
Q620M C. D E 048 048 0.48 0.49
Q620C 0025 | 0015 Q690M CDE 049 049 0.49 0.49
Q620D
020 | 0.80 050 150 | 200 | 070 0.005| 012 006 | 0.05 | 065 077 0.83
Q6208 0,020 0010 N i : .
Q620F ' ' = 5 MEENAYEL D ESK Table 6 Composition requirements of wear-resistant steel
WEmD (RESE) /%
Q690C 0025 | 0.015
Q690D
1.80 065 0.77 0.83
Q690E 0020 | 0010 e
Q690F NM360 0.25 0.70 1.60 0.025 0.015 0.80 0.50 0.50 0.050 0.0005~0.006 0.010
- NM40OO | 030 | 070 | 160 | 0025 0010 100 | 070 | 050 | 0050 0.0005~0.006 0010
Q820D 0.025 0015 NM450 | 035 = 070 | 170 | 0025 | 0010 | 110 = 080 | 055 0050 0.0005~0.006 0.010
072 0.82 _ NM500 | 038 @ 070 | 170 | 0.020 0010 120 | 100 | 065 | 0050 0.0005~0.006 0010
Q890E 0.020 | 0010
Q890F
2.00 iz 51 = (=11
960C X 6 IFIERIBURIESEL Pcm
Q 0.025 | 0015 —
Q960D IRRRBRMIEE (RFKTF) P/%
0.82 . . /%
Q960E 0020 | 0010 B mm
QI60F
a IRIESREEFT aifNEF—ME/IMHEI TR, RXENGTERTINE, HRENERSIER+ RS, Q500CF 0.20 0.20 0.22 0.24
b iNFZEDEER. . . KEMURATTRT—F, HEPEL—FTENSRNEERN 0.015% (3FF Al 5 Als) , AT Alt B Als, LERTERN Q550CF
£%0.018%. Q620CF 0.25 0.25 0.28 0.30
¢ CBV=CrM/B+(CreMo+V)/5+ N+ Cu)/15 Q690CF 0.25 0.28 0.28 0.30
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% 7 GB/T 28909 =EEMAYRLSEEK
Table 7 Composition requirements of high strength steel in GB/T 28909 standard

WERD (REDE) , % *°

s REFR

Q1100 0.20 0.80 1.60 0.020 0.010 0.08 0.14 4.0 0.006 1.60 0.70 0.015

a TEREMIRMEAERIATHE T, Cr. Ni. MO S&&THRAIRASIA, BIMILENEZIMECESTER, HSENEREHRHIRE.
B Cu Bk TTE=lT, HS8M< 0.30%, Cu RASTTER, < 0.80%; As &E< 0.08%, WHTHURIE, TTRMHOHT.
c HBXALE (Alt) SEITER, M2 0.020%,

=AY
RN
PRODUCTS INTRODUCTION

% 10 GB/T 16270 FH5@iRA 15 1ERE
Table 10 Mechanical Properties of High Strength Steel of GB/T 16270 Standard

firfeistas 2

IR R /Mpa BtV B @

FERRAERE PR./Mpa, |, >

PGS - TR ME
EYEREE (mm) Ny s GE)
== Av, J

<50 >50~100 > 100~150

2.8.3 JEBE Mechanical Properties

2% 8 GB/T 1591 Ea&sNRYRL{ERERE Table 8 Tensile properties of high strength steel of GB/T 1591 standard

LFERERE R’/MPa, 2 FUh3EE Rm/MPa

LFREE /mm
e B
<16 > 16~40 > 40~63 > 63~80 > 80~100 > 100~120 <40 > 40~63 > 63~80 > 80~100 > 100~120

Qs00M| C. D, E| 500 490 480 460 450 - 610~720 | 600~760 | 590~750 540~730 - 17
Q550M| C. D, E| 550 540 530 510 500 - 670~830 | 620~810| 600~790, 590~780 - 16
Q620M| C, D, E| 620 610 600 580 - - 710~880 | 690~880 | 670~860 - - 15
Q690M | C. D, E| 690 680 670 650 - - 770~940 | 750~920 | 730~900 - - 14

i PWURELE (TMCP) RS EPWIALH (TMCP) IIEIMCRTS.

a HERFATN, TRMEERIBERRE Ry, (UE LEREE Ren,

29 GB/T 1591 Bt (V EMRO) hid3erimErhRIEEE
Table 9 Temperature and impact absorption energy of Charpy (V-notch) impact test in GB/T 1591 standard

LU SES RGP IR ITEE D /A KV2/)

Q500M, Q550M, Q620M, Q690M D 47 27°

E 31° 20°

LFLARIEEHINRRERY, [EX. IEXGLEFNRAWIRALSIAT C. D, E. F 4R3I 0°C. -20°C, -40°C. -60°CitE.
ERIGEEREE, SEHEBXOTINE, thABUERIREE.

Q460C 0
47
Q460D -20
460 440 400 550 ~ 720 500~670 17
Q460E 40
34
Q460F -60
Q500C 0
47
Q500D -20
500 480 440 590 ~ 770 540~720 17
Q500E 40
34
Q500F -60
Q550C 0
47
Q550D -20
550 530 490 640 ~ 820 590~770 16
Q550E 40
34
Q550F -60
Q620C 0
47
Q620D -20
620 580 560 700 ~ 890 650~830 15
Q620E 40
34
Q620F -60
Q690C 0
47
Q690D -20
690 650 630 770 ~ 940 | 760~930 | 710~900 14
Q690E 40
34
Q690F -60
Q890C 0
34
Q890D -20
680 830 i 940 ~ 1100 | 880~1100 i 1
Q890E 40
27
QB890F -60
Q960C 0
34
Q960D -20
960 i i 980~1150 i i 10
Q960E 40
27
Q960F -60

a HFESIEER, D HINEIH -30°CvdnnienTt, ihERIEERBN AT 27),
b HFSIEER, E RN -50°CrhERT, hEIRIBERBMNAANT 27). HEEANT 16,

a AfPXICE AT AR, PEXIEATMNDLE.
b LERABBEAT, KA Rp0.2,

39 | tHERKROBERLE
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= 11 YB/T 4137 ZaEiNAY 02 148E Table 11 Mechanical poperties of hgh srength seel of YB/T 4137 sandard

SirfEitas Bty V BGObERR
JEARSEE Rn/Mpa, |, 180°Z5¢H e
— = ZH\ER . S8 R IR/
B /mm I3 R./Mpa *’;’/Efﬁf - W‘fﬁffég}{ﬁ D;Eﬁc /:émj)Ei
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

E 1. HERAFBEEA, KA Ruo.,
2, EHFERSHEFESRTIER, hELOIES AR AR ENE.

= 12 MWEENAY I 4RE Table 12 Mechanical properties of wear-resistant steel

AR ° BT {ERREE ° - 20°CiEIRMTEER: (4 ) RETRECHEE
Rm/MPa Aso/% HBW
NM360 <80 > 1100 > 12 > 24 330 ~ 390
NMA400 <80 > 1200 > 10 > 24 370 ~ 430
NM450 <80 > 1250 27 224 420 ~ 480
NMS500 <70 - - - > 470
a fUARE. FEMZR, IhEIEAMRIRAER, WRAPAKRESREIENR, WA REE

2= 13 GB/T 28909 Z=3&iNAYIF14RE Table 13 Mechanical poperties of hgh srength seel of GB/T 28909 sandard

it BV RO
RHEEE R/M MR
SR REE SR o TISETENE ()
Reo2Mpa, , 2 <30 > 30~50 > A, )
Q1100D -20
1100 1200~1550 o 9 27

Q1100E 40
a FERURETIAAE.
b bR,

41 | tFERROBRAE
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2.9 XIEB AN Wind power steel

NEBFNN AT DEEEHNE, FmilEEr. Bin. BfnSRiingE
KBt EREBFE LN, BEHRAER 28.5 M, K Ceq # Pcm ALHIRITSE
RITAERTRE, S235-5960 EITRREE CEINIE, &AMEEE 130mm,

TRENA: PRl ZNATZRENEEXE, S8igEXE, iRk
ZF H3#300MW B EXE, KZiELXE7 300MW e, FEREEItX
H1#100MW ig EXFEFEREE S EXBIZAHOREE. f=. B4, KEF.

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 RS K HIFE Steel grade and dimension

A&
£Fd 2= Dimension (mm) BT ERTES
Steel ategory Steel Grade EE BE Standard Delivery condition
Thickness width
Q235FTB~E
Q345FTC~F 6~160
Q420FTC~F GB/T 28410 AR, CR, N, TMCP
Q460FTC~F
Q355C~E AR
6~160
Bt £ XUEB R
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 NR. N. T™MCP
GB/T712
F36 6~80 TMCP, N, QT
N S355G7/G8/G9/G10+M S420G1/
8NN TMCP
Offshore wind G2+M S460G1/G2+M
power steel
S355G7/G8/G9/G10+N N
6~130 EN10225
S420G1/G2+QT S460G1/G2+QT Qr
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2.9.2 (K= A5 Chemical Composition =% 4 GB/T 28410 59 TMCP. TMCP+ B IRAT L5 HMiREE 2 % B4 S F Pcm
Table 4 CEV and Pcm delivered under TMCP and TMCP+N conditions

Z= 1 GB/T 28410 RS R AR5 Table 1 Grades and chemical composition of GB/T 28410
WEE (CEV) /%

W=k /% -]
REER [EE /mm
> 40~60
B. C 0030 = 0025 C D EF <034 <036 <0.38 £0.20
Q235FT 0.50~1.40 0.05 | 0.06 0.10 030 0.012 Q275FT - DB i el el i
D. E 0.025 | 0.020 Q345FT C D EF <039 < 0.41 <043 <0.20
TMCP, TMCP+ [l
d 0.18 0.020 Q420FT C DEF <044 <046 <048 <0.20
0.012
Q275FT D 0.50~150 | 0.025 0.05 | 0.06 0.10 0.30 Q460FT C D EF <046 <048 <0.50 <0.20
0.015
E. F 0.50 030 030 0.010
C.D 0025 0015 0.050 0015 | 0012 % 5 EN 10225 fUrEE RS %
Q345FT 0.90~1.65 060 | 0.12 0.20 0.50
E.F 0020 | 0.010 0.010 Table 5 Grades and chemical composition of EN 10225
Cc.D 0025 0015 0.012
Q420FT 020 | 1.00~1.70 0.60 | 0.15 0.20 0.50
E. F 0020 0010 0.010
Cc.D 0025 0015 0.012 .
Q460FT 1.00~1.70 060 070 | 015 030 | 060 | 0.80 | 0.55 VRHRRLS
E.F 0020 | 0010 0010 $355G2+N | 02 0035 003 ) ) )
s N o 09- 03 01 05 035 006 | 003 | 0.12
a TEARSHIEKATRIRAI Mn S8 TRIEER 1 FHIE, BERERSHIRIRAT Mn 22 TFRAIFER. $355G3+N | 0.18 165 | 0.03 | 0.025 . } .
<05 > 0.02 0.015
$355G5+M . 10035003 B . _ B}
0.14 < 02 | 03 005 | 005 0.1
= 2 GB/T 28410 A9#%L. LRSS S R ERXE 5355G6+M 16 1003 0025 - - - -
. . . . ., N N = N
Table 2 Gades and carbon equivalents delivered under hot rolling and controlled rolling conditions SRR A IR )
S355G7+MP
BB (CEV) /% 355G 0.01
REER 0.14 1- 025 | 008 05 0.04 09
EE< 40mm EE > 40mm S355G8+MP° 1.65
b 0.02 | 0.007
$355G8+N
Q235FT B.C D E <036 <039 : 006 006 008
Q275FT malL, 54, CDEF <038 <0.40 5355Go+N 0.01 )
S355G9+M°
Q345FT C D EF <042 < 0.44 0.12 02 | 008 | 0.70° 0.03
$355G10+N®
Q420FT CDEF <045 <047 0.015 | 0.005 B}
L. =45 $355G10+MP 0.15 0.015
Q460FT CDEF <046 <048 B} . | 03 001 0.025
S420G1+QT? 0.55 0.055
0.01
S420G1+MP .
2 3. GB/T 28410 fIIEX. TEXEL MRS ERHOMIRISS R4 8 S s
. . . 0.007
Table 3 Gades and carbon equivalents delivered under N and NR conditions SA20G2+ NP
0.14°¢ 0.02 025 | 025 07 0.04 0.08 0.9 009 0.11
BB (CEV) /% S460G1+QT? oot
REER D S460G1+MP
EE< 40mm EE> 40mm
S460G2+QT®
0.007
Q235FT B.C D E <038 <040 SAB0G2+NP
Q275FT IEX. IEXALH G D EF <040 <042 a SEVAMLLEIMER 211, LEFEEMESTTRN, SUE ALER Al/N- RER.
Q345FT CDEEF <043 <045 b EEATTEMS BRI 0.03%As. 0.010%Sb. 0.020%Sn. 0.010%Pb. 0.010%Bi 1 0.005%Ca, B REz#Ei 0.0005%, XLTTEE/D 5000t 7EE
: I - NEFEIET 1R, FHEAEHAES RS,
Q420FT C D EF <048 <0.50 CEEATF 75mm, &S +M B, ENEMSEA Mo &8 0.20%
EX. IEXELH d DUERETR 30, KF 40mm B, &/ Ni 2E7 0.30%,
Q460FT C D EF <0.52 <0.53 e BE/INF 15mm, C lERA(ES 0.15%.,
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2= 8 EN 10225 #ufE S355 ZRAYI514RE Table 8 Mechanical properties of S355 grade of EN 10225 standard

CEV,%
S355G2+N S420G1+QT
S355G3+N S420G1+M
043 SHE 0.42 0.22¢
S355G5+M S420G2+QT
S355G6+M S420G2+M
S355G7+N S460G1+QT S460G1+M
S355G7+M S460G2+QT
043 0.24 043 0.22°
S355G8+N S460G2+M
S355G8+M S420G1+QT
S355G9+N S355G9+M
0.43 0.22 0.413/0.42° 0.212/0.22°
S355G10+N S355G10+M
at<75mm
b 75mm < t < 100mm
cAPcm {ERY 0.23,t < 15mm

2.9.3 73Z14%BE Mechanical Properties

2= 7 GB/T 28410 RYS K S35 14RE Table 7 Grades and me chanical properties of GB/T 28410

&R NEIRSEE “Rel/ (N/mm2)

>

= W (R REIREEE ©

TRBEE A/%L,=5.65 v SO Kv2/J

= =
s REEFR Rm/ (N/mm?)

PHIREE /mm > >

<16 > 16~40 > 40~100

180°hia{3e
d=TLER,
a= THEE

PIREE /mm

<16 > 16~100

d=2a d=3a

AR R, Mpa =/VEREEE R Mpa V B8
= EEtmm EEtmm B
25<t 40<t 63<t  100<t % EEC T J
<100 5100 <40 <63 <100 <150
$355G2+N 470-630 355 345 B B B B 22 -20 50 20
$355G3+N 470-630 355 345 345 B B B 22 -40 50 40
$355G5+M 470-610 355 345 B} B} B} B} 22 -20 50 20
$355G6+M 470-610 355 345 345 B} B} B} 22 -40 50 40
$355G7+N 470-630 460-620 355 355 345 335 325 320 22 -40 50 150°
$355G8+N 470-630 460-620 355 355 345 335 325 320 22 -40 50 150°
$355G7+M 470-630 B 355 355 345 335 325 B 22 -40 50 100°
$355G8+M 470-630 B 355 355 345 335 325 B 22 -40 50 100°
$355G9+N 470-630 460-620 355 355 345 335 325 320 22 -40 50 150°
$355G9+M 470-630 B} 355 355 345 335 325 B} 22 -40 50 100°
$355G10+N |  470-630 460-620 355 355 345 335 325 320 22 -40 50 150°
$355G10+M |  470-630 B} 355 355 345 335 325 B} 22 -40 50 100°
a MERHEBENEKRE, ERTRANEE, MR/ \WERRE
bV B EEERIAEERET 40mm, ik, PEEENPERIE -40°CHRTA -30°CHER,

2= 9 EN 10225 #ufE S420 RAYI514EE Table 9 Mechanical properties of s420 grade of EN 10225 standard

HHBEE R, Mpa &=/ NEREE R.Mpa V Bl
/MBI =RAE
2% - o B ,mm
t<40 40 <t<100 t<16 16 <t<40 40 <t<63 63 <t=<80 80 <t<100 BE, C 15> )

S420G1+QT | 500-660 480-640 420 400 390 380 380 19 -40 60 100°
S420G1+M 500 480 420 400 390 380 380 19 -40 60 100°
S420G2+QT 500 480 420 400 390 380 380 19 -40 60 100°
S420G2+M 500 480 420 400 390 380 380 19 -40 60 100°
a MEMNRMRRENHKRE, ERTEANEE, NRIWEREE
b V BB EEARERBE 40mm, FTHEMEL,

2= 10 EN 10225 #fE S460 A9 148E Table 10 Mechanical properties of s460 grade of EN 10225 standard

[EESEE ,mm

Q235FT 235 225 215 360~510 24°
E 34
C. D 47
Q275FT 275 265 255 410~560 21°
E.F 34
C. D 47
Q345FT 345 335 325 470~630 21°
E.F 34
C. D 47
Q420FT 420 400 390 520~680 19
E. F 34
C. D 47
Q460FT 460 440 420 550~720 17
E. F 34
a HERABAERS, FIRA Ry, KB TER.
b HMIREE > 60mm B, WISESZRAIFE 1%,
¢ PRI SR B
d FERESFRXMAFHIRERE: B:20°C,C:0°C,D:-20°C,E:-40°C,F:-50°C,

B/NEIRBEE R.,MPa 460 440 420 415 405 400
FHGRE R, MPa 540-700 530-690 520-680 515-675 505-665 500-660
BAMBIKER % 17 17 17 17 17 17
BNV BT ) -40°C, 60
a V BidEria S EAEEREL 40mm,

45 | tFERROBRAE
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4E
2.10 5935 Strucure steel A36.Gr.36 6150
A283 Gr.C/D 6~150
_ _ _ _ Q/SGZGS 0335.1 AR, N
AIRERERR. KRR, BiR. EREEN, BERAER 285 M, & _ AST72 Gr42~65 6~150
SSRGS A573 Gr.58~70 6~40
KHEEEE 200mm, ASTM structural 1050~4050 |  5000~23000
N teel
FEMAF: —E%F. AEEH. KAEEF. tHFET. FERAS. siee A633 GrA/C/D/E 6~100 N
) ) Q/SGZGS 0335.2
The products cover GB/EN/JIS/ASTM standards with max weight A514 Gr.A/B/E/F/H/P/Q/S 6~100 Qr
28.5t and max thickness 130mm. -
. 55NHA~E 6~100
Major customer: CFHI, DHI, THI, NHI, MCC, etc RSN Q355GNHA~E 680
Weather resis- Q415NHA~E 1050~4050 |  5000~23000 GB/T 4171 AR CR. N
tant steel Q460NHA~E 6~60
Q500NHA~E
2.10.1 HERRS KA Steel grade and dimension rp——
Furnace Shell Q345LK 16~130 | 1050~4050 | 5000~23000 YB/T 4281 N
e
s e #g Dimension (mm) st IR
Steel Category Steel Grade BE Thick- .. . Standard Delivery condition
ZfE width K Length RUSIN . .
ES | = 2.10.2 42555 Chemical Composition
BRI GB/T 3274
Carbon steel Q235A~D 6~200 GB/T 700 AR CR.N . . ) - )
%= 1 GB/T 700 B9t3RE 5 Ek Table 1 Chemical composition requirements of GB/T 700
Q355B~D 6~200
Q390B~D 6~150 AR
Q420B~C 6~130
Q460C 6~130
RESLEHIN Q355NB~F 6~200 | 1050~4050 | 5000~23000 A 0.22 0.050
Low alloy Q390NB-~E 6~150 GB/T 3274 N NR : 0.045 :
structulral Q420NB~E 6~130 GB/T 1591 B 0.20 0.045
stee Q460NC~E 6~130 Q235 035 1.40
C 0.040 0.040
Q355MB~F 017
Siggmg:g 6130 T™MCP D 0.035 0.035
Q460MC~E 2FHEE, Q235B HIRAEAAKAT 0.22%,
SS400, SS490 N . o .
SMAO0A~C %= 2 GB/T 1591 #ELNAYEFRE5> Table 2 Chemical cmposition of hot rolled steel in GB/T 1591
SIMH490A~C
6~130 Q/SGZGS 0336 AR, TMCP, N
SM490Y, . o
FRaH a8 Ssa08/C JIS G 3101 HoFRs (RRBH) /%
JIS structural SMS570 1050~4050 |  5000~23000 JIS G 3106 ‘ .
steel JISG3114 c Ng> Ve Ti Cr
Q/5GJS0025
SMA400A~CW/CP B /mm
SMAA90A~CW/CP 6~130 TMCP wE EEEm
SMAS70A~CW/CP ]
S235JR~J2
S275JR~J2 6~130 Q/SGZGS 0318.1 AR, CR, NR I
S355R~K2 B 024 0.035 | 0.035
0012
S275N/NL. S355N/NL Q355 C 020 | 022 | 055 | 1.60 | 0.030 | 0030 | . . . 1030 030 | 040 | . .
IPON/NL. SACON/NL 6~130 Q/SGZGS 03182 N
D 020 | 0.22 0.025 | 0.025 .
ERIREEHIEN S275M. S355M
CE structural S420M. S460M 6-130 | 4050~4050| 5000~23000 | YSGZGS03183 T™CP B 0035 | 0.035
steel Q390 C 0.20 055 | 1.70 | 0030 | 0030 | 005 | 013 | 005 | 030 | 050 040 | 0.0 | 0015 | .
S355J0W. S355J2W, S355K2W,
S355)4W 6~130 Q/SGZGS 03184 AR, NR D 0.025 | 0.025
$355)5W
a NFREEART 30mm p9RtT, BREEARATF 0.22%,
$4600/QL/QL1 bQ390. Q420 &=AIZl 0.07%.
EaTE) 0.20%,
$500Q/QL/QL1 6~130 Q/SGZGS 03185 Qr C BEaE 0 0% - - . o —nm - o
$5500/QL. S690Q/QLL d MRRREIEIA Als SERUNT 0.015% HLIE At SEANF 0020%, HFNTRMETASTE, DrERAERS, EETEEREE
BEHHERR.
47 | fREMBRNERALE IR NBRHERAR | 48
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Z= 3 GB/T 1591 #ELIKSAR N2 (B TEES 1) Table 3 CEV of hot rolled steel in GB/T 1591 5 GB/T 1591 IEX. IENELAIAAS UMM E (EFEEDT)
B CEV (RRAH) /%, < Table 5 CEV of N and NR steel in GB/T 1591
LFREE /mm
> 30~63 > 63~150 > 150~250

B > 100~250
Q355 C 045 047 047 0.49 Q355N B. C.D.E F 043 045 045

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

B Q420N B. C.D. E 048 0.50 0.52
Q390 C 045 047 048 B

D

%= 6 GB/T 1591 #WUHELFIENAYL S EL 5> Table 6 Chemical composition of TMCP steel in GB/T 1591 standard

WESD (REDE) /%

7R 4 GB/T 1591 IEXX. IEXELHINAMLER S

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

B 0.035 | 0.035
MR REFR
C 0.030 | 0.030
5 0035 | 0,035 Q355M D 014 050|160 0030 0025  001~005 001~010 | 0.006~005 030|050 040 0.0 0015 0015
c | o020 0030 | 0.030 E 0.025 | 0.020
Q35N | D 050 090~165 | 0030 | 0.025 | 0.005~005 001~012 0006~0.05 030 050 040 0.10 0015 0015 . 0020 | 0010
E 018 0025 | 0.020
B 0035 | 0.035
F 016 0020 | 0.010
C 0.030 | 0.030
B 0035 | 0035 Q390M 015 0.50 1.70 001~005 = 001~012 | 0006~005 030 050 040 0.0 0015 0015
c 0030 | 0,030 D 0.030 | 0.025
Q390N 020 | 050 | 0.90~1.70 0.01~005 | 0.01~020 | 0.006~005| 030 050 040 0.10 | 0.015 0015
D 0030 | 0.025 E 0.025 | 0.020
E 0025 | 0.020 5 0035 | 0035
B 0035 | 0035 0.015
0015 C 0.030 | 0.030
C 0030 | 0.030 Q420M 016 0.50 1.70 001~005 = 001~012 0006~005 | 030 080 040 0.20 0015
Q420N 020 060 1.0~170 0.01~005 | 0.01~020 | 0.006~005 030 | 0.80 040  0.10 0015 b 0,030 | 0.025
D 0030 | 0.025
0,025 0.025
. 0025 | 0,020 : E 0.025 | 0.020
C 0030 | 0.030 0015 C 0.030 | 0.030 0015
Q460N | D | 020 060 10~170 | 0030 0025 0.01~005 | 001~020 | 0.006~0.05 030 | 0.80 040 0.10 ooss 0015 QoM o 0161 060! 1.70| 0.030 | 0.025 | 001~005 | 001~012 | 0.006~005 | 030|080 | 040|020 0015
E 0.025 | 0.020 0.025
E 0.025 | 0.020
NP ZEDEEE. . Hl. KAFACRRDTRT—M, BMsESIIAE, MFIEPED—TEESTESENNTEIRETEA TR,
NP ZEDEEE. . Hl. RFACRRDTRT—M, BMsESIIAE, NMFEIEFED—HESTERSENNTRINETEZN TR,
aV+Nb+Ti £ 0.22%, Mo+Cr < 0.30%,
b &2&aZ 0.20%, amEesa% 0.20%,
CATALBANER, HI2ERIEEN0.020%, HNPHFNTH. . Hl. AEMUEATTERESENNTERHIEEEN TR, B2ETRERR. b aIAELBANER, WAITRE&/INEEN 0.020%, HNFFINTHE. . Fl. KEMERTTRESENNTRTNESE TR, B2 TRENR.
49 | tEENBRHERLE ItEENROHERAE | 50
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2R 7 GB/T 1591 HAURALHISERHUREL SNBSS SRR S B SRR SRS S (R HT)
Table 7 CEV and Pcm of steel delivered in TMCP or TMCP+Tstate according to GB/T 1591 standard

BB CEV (REDE) /%, <

IRIEIBURIEIEE Pem (R

<7 54T
g
PRODUCTS INTRODUCTION

2.10.3 J3Z4AE Mechanical Properties
2= 9 GB/T 700 HY1EEREESK Table 9 Mechanical property requirements of GB/T 700

R (V EERC)

JERRSEE Re/ (N/mm2) , 2

WIS A/%, 2

ThERE °

EE /mm [EE /mm

Re/ (N/mm?)

AFREE /mm k) /%, <
> 63~120 > 120~150
Q355M B. C. D, E. F 0.39 0.39 0.49 045 0.45 0.20
Q390M B. C. D E 041 043 0.44 0.46 0.46 0.20
Q420M B. C. D E 043 0.45 0.46 047 047 0.20
Q460M C. D E 0.45 0.46 0.47 0.48 0.48 0.22

Q235

1_6 16~40 40~60 60~100 100~150 150~200

235

>

225

>

215

>

215

>

195

>

185

370~500

<

>

>

>

>

R

/°C

40 40~60 60~100 100~150 150~200

26

25

24

22

21

IR
#mA) /) =

20

-20

27

2= 8 GB/T 4171 BYUF RN EER
Table 8 Chemical composition requirements of GB/T 4171

W=D (RESD:

#) /%

a [EEAT 100mm A9, FUhBRE TFRRAIFRHE 20N/mm?,
b EE/NVF 25mm A9 Q235B it I RERIERERIINESTS, SFARE, IAFRI.

= 10 GB/T 159

13

70w

L/EBR3EE ReHY/MPa, >

LR

EE /mm

ELSNAARIRL(ERMERE Table 10 Tensile properties of hot rolled steel in GB/T 1591 standard

fihsEE Rm/MPa

<16 > 16~40 > 40~63 > 63~80 > 80~100 > 100~150 > 150~200 > 200~250 < 100 > 100~150 > 150~250
B. C
Q355 355 345 335 325 315 295 285 275 470~630 | 450~600 | 450~600
D
Q390 | B. C. D | 390 380 360 340 340 320 - - 490~650 | 470~620 -

HithyreR
Q355NHA~E <0.16 <05 0.50~1.50 <0.030 <0.030 0.25~0.55 0.40~0.80 <0.65 ab
Q355GNHA~E <0.12 0.20~0.75 < 1.00 0.07~0.15 <0.020 0.25~0.55 0.30~1.25 <0.65 ab
Q415NHA~E <0.12 <0.65 <1.10 <0.025 <0.030d 0.20~0.55 0.30~1.25 | 0.12~0.65e ab,c
Q460NHA~E <0.12 <0.65 <150 <0.025 <0.030d 0.20~0.55 0.30~1.25 | 0.12~0.65e ab,c
Q500NHA~E <0.12 < 0.65 <20 <0.025 <0.030d 0.20~0.55 0.30~1.25 | 0.12~0.65e ab,c

a AT HERAIERE, TLORII—FPs—FhA EAOMEBEAETE: Nb 0.015%~0.06%, V 0.02%~0.12%, Ti0.02%~0.10%, Alt > 0.020%, # iRt
REGMERN, NEMUERF—HMTREBILE BAME RO TIRE.

b AILURINTSIGEITER: Mo < 0.30%, Zr < 0.15%,

¢ Nb, V. Ti E=MaSTHIFINEEREHET 0.22%,

d XS, S HISERUARAT 0.008%.

e HENSHE, Ni SEATTRRAIAHEK,

%= 11GB/T 1591 #& Nt4HY{EH<ER Table 11 Elongation of hot rolled steel in GB/T 1591 standard

51 | tRERRHBERLA
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&= Rz A/%, >
AFREE /mm
SRR RESR
WA > 40~63 > 63~100 > 100~150 > 150~250

Q355 B.C D

18 20 19 18 18 17

G 21 20 20 19 _
Q390 B.C D

T#m 20 19 19 18 _

IRENRDERRE | 52

Beijing Shougang Co., Ltd.
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& 12 GB/T 1591 IEX. IEXELHIERAEIRMERERE & 14 GB/T1591 Bt (V EBRO) MERieASEEAPERICEEE
Table 12 Tensile properties of N and NR steel in GB/T 1591 standard Table 14 Charpy (V-notch) impact test temperature and impact absorption energy in GB/T 1591 standard

E/EBREREE Rv?/MPa, > fhBEE Rm/MPa WIE(RIRER A/%, 2 . .
LA SCan R R IR IRE D&/ VE KV2/)

AHFEE /mm AR /mm

REEER

G 1A G 11

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 Q355. Q390. Q420 B 34 27 . . . . . . . .
Q39N B. C.D.E | 390 380 360 340 340 320 310|300 490~650 470~620| 470~620| 20 | 20 | 20 19 19 | 19
Q355. Q390. Q420 Q460 c } } 34 27 ; ; } ; } }
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
Q355 Q390 D ] ] ] ] 34 27 ] ] ] ]
Q460N | C.D.E | 460 | 440 | 430 410 400 380 370 370 540~720 530~710 510~690 17 17 | 17 | 17 | 17 | 16
Q355N, Q390N Q420N B 34 27 ] ] ] ] ] ] ] ]
T IEXRSEAIEXINEICRTS,
c ] ] 34 27 ] ] ] ] ] ]
a LERTAEE, STRMELMEHERE Ry, (NE LEREE Ren,
Q355N, Q3%0N, Q420N, Q460N D 55 31 47 27 40 20 ] ] ] ]
E 63 40 55 34 47 27 3 2 ] ;
7 13 GB/T 1591 #WItsALEl (TMCP) $RAAAGHLERMERE
Table 13 Tensile properties of TMCP steel in GB/T 1591 standard Q355N F 63 40 55 34 47 27 31 20 27 16
L/EMR:RE Rv’/MPa, > HihsEE Rm/MPa
Q355M. Q390M, Q420M B 34 27 ] ] ] ] ] ] ] ]
AFRERE /mm
. . c ] ] 34 27 ] ] ] ] ] ]
40-63 6380 80~100 ~ 1007120
Q355M. Q390M. Q420M,
Q355M | B. C. D, E F|355 345 | 335 | 325 325 320 | 470~630 450~610 | 440~600 |440~600 430~500 22 Q460M b » 31 47 a7 | 4 20 - - - -
Q3%M| B.C.D.E 390 380 | 360 | 340 | 340 335 | 490~650 | 480~640 | 470~630 | 460~620 450~610 20 E 63 40 55 34 47 27 3 20 ] }
B.C.D.E 420 400 @ 390 | 380 | 370 365 | 520~680 500~660 480~640 470~630 460~620 19
Q12oM Q355M F 63 40 55 34 47 27 31 20 27 16
Q460M| C.D.E 460 440 & 430 | 410 | 400 385 | 540~720 530~710 510~690 500~680 490~660 17
LEHRIEEAWIRERN, EX. EXELHFFRHWURELSEIRY C. D, E. F NS5 0°C. -20°C, -40°C. -60°Cifid.

PERIGEEEE, SEHBXUTINRE, hABUERIREE.
E: AHURELE (TMCP) RSB ERWURELE (TMCP) IIEINRE. i "

a HFHTIEER, D FEREIH -30°CrEiniant, IpEHIRKBERBNAA/NT 27),

a HERAFHEETE, TRMERESTEFRE Ro. & LEREE Rex, b HFSIEEN, E RN -50°Cdfg, ipEHIRIRBERMNEANT 27), AT 16).
53 | tHEMBHBRAE] ERERBRHERRE | 54
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= 15 GB/T 4171 BUE = tEReEK

Table 15 General mechanical properties requirements of GB/T 4171

HfHidas °
TEREE R/ (N/mm2) , > WTEERIER A/%, >
<16 > 16~40 > 40~60 > 60 <16 > 16~40 > 40~60 > 60
Q355NHA~E 355 345 335 325 490~630 22 22 21 20 a 2a 3a
Q355GNHA~E 355 345 - - 490~630 22 22 - - a 2a 3a
Q415NHA~E 415 405 395 - 520~680 22 22 20 - a 2a 3a
Q460NHA~E 460 450 440 - 570~730 20 20 19 _ a 2a 3a
Q500NHA~E 500 490 480 - 600~760 18 16 15 - a 2a 3a
i a PRMEE
a HERIISABAEAT, ATLARA Rp0.2

& 16 GB/T4171 Bt (VERO) MERRASEREPHERICEEE
Table 16 Charpy (V-notch) impact test temperature and impact absorption energy in GB/T 4171 standard

V EURRIRIHI

REER Y=l B /°C IREIRIKRER KV./)

Q355NH A - -
Q355GNH B +20 > 47
Q415NH C 4\ 0 > 34
Q460NH D -20 > 34
Q500NH E -40 > 27°

a pERERT A 10mm*10mm*55mm,
b SHEXS R, FFEIETLL> 60),

55 | tRERKRHBERLE
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< 3 AT
RN
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2.11 FEINE &R Stainless steel clad plate and strips

BEINEEIRER 2014 FFHARAER, = 2020 F
ENERNEREMEESNR / SEINET L, REE6e
HWHIRL, SEEEHDICESR—KHUEo%. &
aiREEEGES:, LUEEHR. E6ETneES,
RIHF8E 5 A,

PR EHN + BRI, BN + A, BRI + RS
£, KW - REGESFEANTR. RiTRERRLES
. HEHEELIR. ELREGR. BEELIRERS!,
IIZNMBTHRREN, EHER. HEEMB. HI8E
FIHE.

HREMANMENES
Stainless Steel Clad Plate for Bridge Structure

> mig: BEAGTREATERRIR
> s SIS SRS

> AR hikAIRD

> #/&: Q370gD+316L

BIHELBANMENEGIR

Stainless Steel Clad Plate for Petroleum Pipelines

> Big: BEAHEBRAEREAE
> s BFUHS (H2S, CO2%)
> B BRI

> kA3 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.

TRERROERLE

Beijing Shougang Co., Ltd.
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2.11.2 sCYIfRE Properties

R TATENRES

Stainless Steel clad Plate for Coal Chemical Industry WRESAIFIAIBINE SR Stainless Steel Clad Plate for Bridge Structure

RRIAIE R

d=2a,180°

‘l\. | | Nen - 5y —
> FE: KRBISAIRESEE Q370qD+316L 340312318
> SRR 3643 425 564 250 3 - 474474 oK
S ] 170 2

> e _ Q370qD+316L 3 9 250 329332 341 = 525 504 o

BF: fatTiRkRE (40+3) 45 57 5 334 K
» #4fE: A516Gr70+410s

SR > 370 >510 > 20 F9> 120 > 210

BHELARNBINE SR Stainless Steel Clad Plate for Petroleum Pipelines

K -20°C.J =%, WYREE,  REER
BT ARNENES o ' d=2a,180° MPa A262-E
Stainless Steel Clad Plate for Metallurgical Industry : A% HE 452 540 44 %‘22432
{ . AR 439
o : d X60+316L g2 353 568 50 oK
> Fig: SRR SR _
: _ 282273284 pashesHl
» l‘lll'%:'/ﬁ: _l%_;n%\ ;l:EbE&% (g Cl'\ SO42—\ N03—) i 1 1 #HET =2 500 620 44 280 2t 370
> kAER: Q345R+904L 2E 445~565 520~760 > 24 > 160
AR R&E > 350
g8 > 470 > 485 > 40 OK

T FAREINE AR Stainless Steel clad Plate for Coal Chemical Industry

. . Rp0.2, MPa Kv,, -37°C,) k SUEE, MPa
2.11.1 HERRRS KA Steel grade and dimension - : =
A516Gr70+410s 150171 175 pRIshESHR
360 544 66 ey 340330
BEMR SRR EE ATHATARAE (16+4) 165 &
Base metal Clading metal thickness (mm) Standard BARER > 260 485~620 s 40 27 > 210
> 2 ~ 2 > >
304/304L. A516Gr70+410s 19617699 PSS
sﬁfﬂe Q235/Q345/370qD BECAREEN 3105/321 (18+4) 346 542 69 57 o 329310
steel 3 austenitic stainless steel 316/316L. HZ Base
37317L%E (2~60%) + EAREK > 260 485~620 > 40 > 27 > 210
QRASR/Q345R £ Clading ASTM A263
= I GMnDR%S P REE R D AR 1Cr13/4Cr13 (05-8) ASTMA264
Vessel steel 09MnNIDR 2= Ferrite or martensitic stainless steel 410/410s % ASTMA265
G s 6323%2?225/3603 AT ATREINES &R Stainless Steel Clad Plate for Metallurgical Industry
P - T T F IR
; .j%m || X6OXESMS/XT0% 5 IWE:.F%I?’E%M el 2101/2205% | 60mm IR YB/T4282 . A ER/EIFSH
ridge steel uplex stainless stee Note *: thickness GB/T8547 Kv, , 0°C,J d=32180° GB/T4334-E
over 60mm can d
RN BEA® be negotiated =22 355 542 3 % V\Jﬁ‘%ﬂiﬁ 297354 oK
Shipbuilding A460/A500 % 7478 825 TA1/TA2 % Q345R+904L &
steel hastelloy Or pure titanium (47+3) - 390 531 3%
. EIHEIIEE: 2R (2~60)+ 52 (0.5~8)x1450~4000xL (FHFIKEE< 15000) _
Thickness: base metal (2~60) +cladding metal (0.5~8) x1450~4000xL (Length < 15000) oaEsR = 2315 490~620 221 24 2210
s
gE > 220 > 490 > 35
57 | EmEMBHERAS) IERERRHERAS | 58
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2.12 (BE5RZ5N Vessel steel

fRFE ONi $KiE S ABS, CCS. LR, NK, DNVGL ZERERRFAHIAIE, BhithA INi SREI4FERRRIAITN.

ENRRERNT R ZNATHEEREATF. FERERRE.

LSRR AR 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 HERFRS R A Steel grade and dimension

#14& Dimension (mm)

&S HUTIRAE RS
Steel Grade = = Standard Delivery condition
Thickness width

9Ni CCS CLASS RULE Qr
NV 9Nia/b DNVGL CLASS RULE QT
KLON60 6~50 1050~4050 5000~23000 NK CLASS RULE Qr
9Ni LR CLASS RULE QT
ASTM A553 (9%Ni) ABS CLASS RULE Qr
06Ni9DR, X7Ni9, SA-553MType | 5~50 1050~4050 5000~23000 Q/SGZGS 0349 Qr

59 | tRERRHBERAE
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2.12.2 =53 Chemical Composition

= 1 CCS BRI B

Table 1 Chemical composition requirements of CCS class rule

W=D (REDE )/%

P S

ONi 0.10 0.10 ~ 0.35 0.30 ~ 0.90 0.025 0.02

0.08

=P
g
PRODUCTS INTRODUCTION

0.25 8.5 ~ 10.0

HfthytE&: Cu < 0.35%; Cr+Cu+Mo < 0.60%; Als > 0.015%

SRENAEY 0.009% (WNESEHERT, RAET 0.012%)

2% 2 DNVGL B FE RS EKR

Table 2 Chemical composition requirements of DNVGL class rule

W=D (REDE )/%

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

Hifthrte: Alt > 0.010%

7= 3 NK R

Table 3 Chemical composition requirements of NK class rule

W=D (REDE )/%

P S

KL9N60 AKXTF0.10 AKF 030 0.30 ~ 0.90 0.025 0.025

& 4 LR i Al K

Table 4 Chemical composition requirements of LR class rule

W= (REDE )/%

ONi 0.10 0.10 ~ 0.35 0.30 ~ 0.90 0.025 0.020

0.08

0.25 8.5 ~ 10.0

Hfth7t=: Cu < 0.35%; Cr+Cu+Mo < 0.60%; Als > 0.015%; Alt > 0.020%

IERERRODBRAE

Beijing Shougang Co., Ltd.

60



R EAR T A 3 e md Mg

HEAVY PLATE PRODUCT MANUAL PRODUCTS INTRODUCTION

= 5 ABS MRHILE R EK & 9 NK i EM D EREERK

Table 5 Chemical composition requirements of ABS class rule Table 9 General mechanical properties requirements of NK class rule

WERS (REDE /% Al (1) RIS
S . 5 hEREER hEIRIEER
}J'Lthifg EHE?&E (g}m) (*ﬁ‘“’])
ASTM A553
%N | TAFOI3 | 015~040 | FKF 090 0015 0015 - - 85~95 KLINGO t <50 WX+ EDK | 640 ~ 830 2 590 Ass > 180 -1% 41 27

# 10 NK SR F K

Table 10 General mechanical properties requirements of NK class rule

7 6 [EithiER ONi SLF D ER

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

Rifeinie (1&m) et )
WED (REDEL)/% e . o,
e - o 3 PEIRKRESE PERIEEE
}ﬂ}lﬂifg EHE?&E &ﬁEﬁFk@ & (g}m) (*ﬁ-‘ﬁ_‘)
Ni < EEK+ EXK | 640 ~ 7 >4 A, 2 18 1 41 27
06Ni9DR* 0.08 015 ~ 035 | 030 ~ 0.80 0.006 0.003 0.10 0.01 85 ~ 95 oNi t=<30 A EDK | 640 ~ 790 2490 s 2 180 %
X7Ni9* 0.10 <035 0.30 ~ 0.80 0015 0.005 0.10 0.01 8.5 ~ 10.0

SA-553MType | 013 0.15 ~ 0.40b <0.90 0015 0015 0.10 0.01 85~ 95 %= 11 ABS SERIEI HFMREEK

aCr+Cu+Mo < 0.50%; Table 11 General mechanical properties requirements of ABS class rule

bAlt SEF/INF 0.030% 5 Als SEA/NF 0.025% i, Si Fea i FRAIER,

Rt (1) REIRIG
e ; e = IREIRIIRE R IREIRIIRE R
THGEE JERRBEE WS ERER (4ME) (#&8)
KV,/)

2.12.3 71%148E Mechanical Properties

ONi t <50 X + [EIK 690 ~ 825 > 585 Aso > 20.0 -196 34 27

2= 7 CCS MMEM A REERK

Table 7 General mechanical properties requirements of CCS class rule

& 12 FEMBEERD ONi SNERIFREER

ARG (1) i o . . . .
- ” Table 12 General mechanical properties requirements of land tanks for 9Ni steel

PERICEER  hEREER

pUEE O EREE  ERKE ) )

T e o o W HIAT (H7) il (150)

LAFREE mm RERE

THGEE  EREE  WEERE RBE  hEREEEE MEEKE

9Ni t <50 FEK + B | 640 ~ 830 > 490 Aso 2 19.0 -196 ry 27 Mpa KVz/)
5~ 30 > 560
06Ni9DR K + DK
> 30 ~ 50 > 550
680 ~ 820 A 2190
LA AT S b AL o <30 > 585 4196 | 2120 076 D=3a
7 8 DNVGL RERIERZMREEK X7Ni9 RN + B
Table 8 General mechanical properties requirements of DNVGL class rule > 30 ~ 50 2575
— - SA-553MType | <50 FEK 4 EDKC | 690 ~ 825 | 2585 | Ag > 200
v (TR ! 17
e : o = IR REE IR RS a 06Ni9DR KA TFERRSERE R, X7Ni9 KA L/ERSERE Ry, HERMNSABEE, WJEAEEMEEHIRE Ro. K&
FHEE  EWEE  WEKE Tow @) SA-S53MType | SRF3 Rooz, -
KV,/) b a HAMEE, bHidHEEE, D ASHELER.
BEEEEEEEEE ¢ BNGREMAMETF 540°CFEEAKRT 12mm RURRE PR IEXINIERER K.
_ _ . d EEIGRERN A 770°C ~830°C,EINGRE A 540°C ~600°CRIFEE/NTF 15mm BN ER EX INEIMCIRAZ 6,
NV 9Nia/b t <50 FEK + K 640 ~ 840 2 480 Asp 2 19.0 -1% 41 27 e FNRERL/Y 800°C ~950°C,BIKIRRES 560°C ~630°CHRIERE, RAIFERINAMERTEM—RPIEAGME, FLIERE 630°C ~700°C,
61 | LERRHERAE ILHERWBHERAE | 62
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Chapter 3 Dimensions and shape
tolerances
B=F RIRIMERVRE

3.1 RI i m= Dimensions tolerances

3.1.1 EERiF RZE Thickness tolerances

TILREENEERIHEE (mm)

> 1500~2500 (mm) > 2500~4000 (mm) > 4000~5300 (mm)

3.00~500 | +0.45| *055 | 1060 +090 | +0.55| *070 | 4080 | +1.10| +0.65 | *085 | 4100 +130| - _ _ B
~035 ~040 ~045

> 500~800 | +0.50 *005 | 1070| +100 060 *075| 1090 | +120| +07 | *O095 | 4120 +150| - _ _ B
~035 ~045 ~055

> 800~150 +055| *070 | 1080| +1.10 | +0.65 *985 4100 | +130| x0.80 | *105 4130 +160 090 *120 1150| +1.80
~040 ~045 ~055 ~060

> 150~250 +0.65  T085 | +100] +130 | 075 *190 | 41120 | +150| £0.90 | *115 | 4150 +180 | +1.10  *150 1190 +220
~045 ~050 ~065 ~0.70

> 250~400 +070| *090 | 1110] +140 | 080 *195 | 4130 | +160| +1.00 | *130 4170 +200| +1.20 *160 1210 +240
~050 ~055 ~070 ~080

> 400~600 +080  *105| 1130] +160 | 090 *+120 | 4150 | +180| +1.10 | *14 | 4190 4220 +130 170 1230 +260
~055 ~0.60 ~075 ~090

> 60.0~100 | +090 *120 | 1150| +180  +1.10 | *1°0 | 4190 | +220 | #1.30  *17° | 4230 +260| +150 | *290| 4270 +300
~0.60 ~070 ~085 ~100

> 100~150 | +1.20 *100| 1210| +240  +140| *190 | 4250 | 4280 | £1.60 | *215 | 4200 4320 +1.80  *240 1330|4360
~080 ~090 ~105 ~120

> 150~200 | +1.40 *190 4250| +280 | £1.60 *220 | 4200 | +320 +1.80 | *245 4330 | +360 | £1.90 | 250 4350 +3.80
~090 ~1.00 ~1.15 ~1.30

> 200~250 | +1.60 *220| 1290| +320  +1.80 | *240 | 1330 | +360| +2.00 | 270 | 4370 4400 220 *300 410 +440
~100 ~120 ~130 ~140

> 250~300 | +1.80 *240| 1320| +360 +2.00| *270 | 4370 | +400 | +2.20 | *295 | 4410 +440 240 *320 1450 +480
~120 ~130 ~145 ~160

> 300~400 | +2.00 *270 | 4370| +400 +220 *390| 1410 | +440| +2.40 | *325 | 1450 | +480| +2.60 | *3°0| 1490 +520
~130 ~140 ~155 ~170

> 400~450 R

B KEERIT MrESLR—H ~0.30mm, CHEERIFMREZR—/ 0.00mm,
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DIMENSIONS AND SHAPE TOLERANCES

3.1.2 BE R RE Width tolerances

3.1.2.1 {hAERELRIRAVEE E e HRmE I TR,

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

BFRE (mm)
AFREE (mm) AFREEE (mm) -

3.00~16.0 <1500 0 +10
> 1500 0 + 15
< 2000 0 +20

> 16.0~400 > 2000~3000 0 + 25
>3000 0 + 30

> 400~450 N

3.1.2.2 AMNARERIRNEE RVHREREFENS EME, FESEFIENA.

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 KERIFRE Length tolerances

INFRIKEE (mm) KERFHRE (mm)

2000~4000° +20
>4000~6000° +30
>6000~8000° +40
>8000~10000 +50
>10000~15000 +75
>15000~20000 +100
>20000 +0.005 * /L\\ﬁﬁ}g
*AFREE > 60.0mm BSRIR, KEMIFRES (+500) mm

3.2 5MF Shape

3.2.1 ¥ Flatness tolerances

AEE (mm)

ANFREE (mm) MERFAKE (mm)
2000 (mm) 1000 (mm)

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
> 150 ~ 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 Y

a W L: MBS/ NERBEEARKT 460MPa, FREFEK SR INNEIK A ERANR .

b $W% H: HIEHS/NEIRSREEAT 460MPa, LARFFEEEKEEEK HNEK AR .

c HEAFERBE: PFA,

d RS TPERE: PFB.

e FHEKEBRSTFERE (PFB) HERNASRTIENE, RIBIREBITERE (PFA) 4R,

3.2.2 #JJ2 Sickle bend
R INIRAYERD SNRIENARIRIRIT BRI IpAERZ,  TIERELINRAYERT ) E A KT SEFRKER] 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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HEAVY PLATE PRODUCT MANUAL

Chapter 4 Quality Assurance
FES REFE

4.1 STEMRERZR Perfect quality system

BENTES HEIMCHEARKSENER, AT7FERTREERNERTZEEESSN, BEAFNEE, 8Nk
BEELFEEARNEME, AicE—RHRESENSZHIESRRE.

BT BT 1ISO9001 71 IATF16949, 1S022000 fRfE, FEINREAREIRFNSTRMHNERER, RESE
FIEMSENRNEAIFOSCE, 15400, BRIEFRs, ROEEMRBEENAKIES. LHKIEE, —RREEERFNE
B 7 EPXERIA IR EL, AR TES. —B. B MUIER, LT RESERFEREENSIIEN
BN, BNEECHRESELRF, AHRIHFCHNRESEESNA L, SIEHR, #—SRIMFEET

—RREEENIREA.
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In the meantime of importing advanced
technology and equipment from abroad, Shougang
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 product and meets
customers'requirement.

With the implementation of 1ISO9001, IATF16949
and 1S0O22000 standards, the establishment and
operation of Shougang'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, 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 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 3BARIFRARES Strong R & D capability

BN E U T EINARRER, AEMNAGEALEIBRIREMENSEPIRIRE, JLXIRHASRAIRMF A E
M., BENTHEMEIURAERR, CrmEmiieIiN. FRN. B4, SRR (G50 | fEE
. ZKERER. IXEBSN. R Z M. TAEHUMARIN. MIES. SRR, ERING 12 XS 400 SNEFPRIRIREA,
FLE T HENATRALAEF". EEIREH: 500Kg SINREFSMRHALT. 500Kg ZINREEZRNIF,. S50Kg BEERATIF.

550mm PELIH3EHL, BT 6mm LLERSHERILEIEES], B ATHTEMERELEI SRS AN R LR
KT ZHEY.

BERGERALNNE, TREERIWE. R, SEEREXNEMAR, EERFRNER. B RIRGIHY
R PTIEN

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.
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HEAVY PLATE PRODUCT MANUAL QUALITY ASSURANCE
4.3 fHAIEIEIR e Advanced inspection equipment 4.4 fREZ—1K1E Integration of services

ENFALBRARONESEES, Efmiik. MRiER. RREE. HRGERESFSTHEmASBEIk
B BT EZR IR E=IAR] BEHME.

The Mechanical and chemical testing center has passed the National Laboratory Accreditation Upholding the user-centered business philosophy, Shougang comprehensively deepens the strategic

B EteNd O——REfEFIFRERIE
Mechanical and chemical Test center-quality control and assurance

cooperation with users in new product research and development, material selection, resource allocation,

expanding cooperation channels and other aspects.

ERIIRSS Pre-sale service

» REUFAR=RN B ShE u Providing detailed Product introduction and standards

-—
e AAS

e » NEPIRHIERAINEIES m Serving users with instructions on correct selection of material

EhfRSE In-sale service

nSERE wREFANAFARRINMER, FHRTEH

m Contracts tracking m Providing detailed user order tracking information to ensure punctual goods delivery

FrmEREISHRFEM OO, IaEotTRO. AUNoTROERN, BEREAWEIESLINE. WFSLIRE, MRS
o=, SELIOE. [{ELNE. NRRET . £FRgrRt, #Hegrsiaie, SRl BaiERw,

AR BT T
Bt Eal OB S T ERTHKFIIRNIRE, EXNEEREREESBEFRHTIIBHE RIS ESN, [
BIERIXIT = m. . JHiE. KRR TR, = REBEA PRGN IR B EAAL
m Query for certificate m Providing users with online query for certificate
The quality inspection institution is constructed with raw material analysis center, smelting analysis center n BRI w9 IR N M R & R AR S A R = R AR IR IR S
and steelrolling analysis center. It is equipped with a set of experimentlabs, including physics labs, chemical = Technical supports = Providing users with advisories for various problems met during the application of
labs, oil quality labs,metallographic labs and low-magnification microscopiclabs. From the raw material import, ) Shougang' s products and site tracking service on product application
manufacturing to thefinal product delivery, all procedures are strictly controlled. Automation and informatization :f:iiﬁind“ng ;:%iiﬁﬁﬁg&tﬁ?ﬁiﬁ ®, SERTHERRESE, RUTRMRESSATR, MEARE

have been achieved for eachprocedure, which provides reliable assurance for producinghigh-end sheet products.
= Quickly and effectively handling claims on product, including site tracking &adjustment

The test center is equipped with international advanced test devices, able to make precise test on black tests, providing emergent substitute proposal against claimed materials to meet users'
metal, like heavy plate; as well as ore, coke oil and water, etc. production demands
nEPERRER BN EMRERERFER, BESK, TR, RRAF, BEAFPEXR
u Customer information feedback m Collecting customers' information through various means, sorting and classifying the

information, improving products accordingly, feeding back information to users and satisfying

users' requirements
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HEAVY PLATE PRODUCT MANUAL

Chapter 3 Package and marking
FhE 8%5iRR

5.1 &% Package

HRIEEPER, WKL LRIRAT LR TE TR,

According to customer's requirements, more than two steel plates can be bundled as following.

— LS e

1~ §WiR Steel plate, 2~ 3Pf Angle bead, 3~ ### Bundles, 4~ i1 Lock catch

1 PISKLA_ESAREREEIRFL, ERSKAYAHEL.
2 AR LA TINE, BERRTIMPA.
3 PR & B EFERRNARIRAS 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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BESIRA

PACKAGE AND MARKING

5.2 xR Markig

1 FRREEE. FE. FiREw. 958, THRE. REFEEEED. MO (MioiREs) . FEAED (GRED) Z55%.

2 REMRENBEMNTRE: REAT LOGO, kS, tnf. MRS, M. S, SHRMED (CEINE. BFEHAIL
APLNIEEFRRR) . SRENSHREK,

3{UGAMRED (MARES) ¥EMGTFEE, FE, AaSIRIGLETE T, AEER: 5. MRS, 8. SEISHEK,

4 REVFED: BATHR. BURR. APDHIAIER., SRR EFESITIREIAMNR, AEEE: MS. MRS,
FEARINED (Aftm. CE. APDINIEFIRIR) . SRAMFIRER.

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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6.1 1TE5355K(SE Necessary information caution in ordering

TENFEEFRHNTIESNER, MEHENHER, BRE—HiEY, HISFSTERESFSFEK.

The following information is necessary, other Demands, also welcome to put forward.
m [#5 Steel grade
» FZE@tRfE Production standard
m ¥#& Dimension
m ZEIRZS Delivery condition
m {JIOAZE Edge status
m itEAT Weight type
m {5 Ultrasonic examination
s RIEIMIARE Dimension and shape tolerances
m FMEFHRE Surface condition
m R Marking

m HEESHEK Other pecial requirements

6.2 itE75i% Weight type
IR SCRREE B3 Y,
MRS EER AT, BICIHERBAMRRY, BINZES 7.859/cm’, HEINMRIER N ENRE.
LINRNEE I RE ARERRENRERER, BEMRANEEARSTNREAEENS/ NEENFIE.

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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FERERROBIRAR
Beijing Shougang Co.,Ltd.
http://www.sggf.com.cn

EEERNGERZERAT

Shanghai Shougang Steel Trading Co. Ltd.
EiE: 021-50930789

fEH: 021-50931008

TN ERNEREE ZRIRAR

Guangzhou Shougang Steel Trade Co., Ltd.

HiE: 020-22123069
fE8: 020-22123691

LIRS R S BR AT

Shandong Shougang Steel Trade Co., Ltd.
EgjE: 0532-80667080

fEE: 0532-80667087

BRI EIRAE
E3iE: 010-81470116

BN ERN I TEEERAE]
E3iE: 0512-53995377

TIKE SR ARAR
EHiE: 0574-86283086

TIRENSEEMERIRAR
EiE: 0574-23455501

Ie/REENETN I TEXEERAR
EgjE: 0451-51640025

VePHENINA I TECE AR A E]
EgjE: 024-83960710

FEEREIERRAT

China Shougang India Private Limited
Tel: 0091 124 4100380/1

Tax: 0091 124 4100381

ENNERR (FI0K ) BIRAE]

Shougang InternaTional(Singapore) PTE. Limited

Tel: 0065 62251706
Tax: 0065 62252617

ENERR (BathF] ) BIRAE]

Shougang International(Austria)GmbH
Tel: 0043 1 802 1995 10

Tax: 0043 1 802 1995 50

ERERR (INEX) KERRAF

Shougang International(Canada)lnvestment LTD.

Tel: 001 6046970128
Tax: 001 6046970113

ERER AT

CONTACT

ENEREETE
Shougang Intelligent Marketing Platform
https://imp.sggf.com.cn

REENIKRZBRAT

Tianjin Shougang Steel Trade Co., Ltd.
EBiE: 022-84914552

fEH: 022-84918191

HINERNEEZBRAR

Wuhan Shougang Steel Trade Co., Ltd.
E8iE: 027-59710209

f€H: 027-59710258

FLERFER I TEEBIRAT
EiE: 0757-81861600

B (F3) NUBIRAR
i :0532-86682569

RN ERS RN I TR AR AR
E8iE: 0731-22330180

RN I TECEBR A
E3jE: 022-59060812

BERENEFSEBEERAHE
EHiE: 023-63173616

ENERR (SR ) BIRAR]

Shougang International(Malaysia)SDN.BHD.
Tel: 0060 03 33778968/8972

Tax: 0060 03 33920293

ENERR (#E ) BIRAE]

Shougang International(Korea)CO.,LTD
Tel: 0082 220519118

Tax: 0082 517459117

ENERR (&8 ) IRABRAR

Shougang International(Hong Kong) Investment Limited

Tel: 00852- 28910011
Tax: 00852- 28910011

EEIE (FIR ) BIRAE
Superior Ocean Shipping(Singapope)PTE.LTD.
Tel: 0065-62251706
Tax: 0065-62252617
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Shougang for WeChat Scan QR codeto downloadthisfile

ETRENRKRODBRAF
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