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competitive iron & steel enterprise in the world
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Introduction of 5-meter Heavy Plate Mill

The 5-meter heavy plate mill is the largest project in ‘tenth five-year plan’ of Baosteel. The steel grades, which the heavy plate rolling
mill can produce, aim at ship and ocean engineering steel plates, high grade pipeline steel plates, high strength and ductibility struc-
tural steel plates and steel plates for boilers ,pressure vessels and nuclear power plant.

The heavy plate mill project is built in two phases. At the first phase, a set of finish rolling mill has been built with the annual capacity
of 1.4 million tons. At the second phase, a set of rough rolling mill has been built and completed at the end of 2008, and the annual
capacity will be expanded to 1.8 million tons.

The 5-meter heavy plate mill is extensively adopted the state-of-the-art heavy plate technologies and facilities in the world, includ-
ing high precision of rolling technique, DQ technology, TMCP technology, automatic online ultrasonic detective technique, automatic
cutting technique, automatic control technique for strong leveling process,non-oxidation heat treatment technique, pre-leveling
straightener, comprehensive plate surface measuring apparatus and automatic marking, etc. In this way, the requirements of high
dimensional accuracy and mechanical property for high grade heavy steel plates from customers can be satisfied.

The on-line cooling system of 5-meter heavy plate mill can be classified into high pressure injection cooling system and U shape
Laminar flow cooling system,which can realize normal ACC and DQ cooling module. The maximal water amount of high pressure
section can reach 7000m3/h,thus the wider cooling scope can be guaranteed.The DQ technique and TMCP technique with the ac-
celerated cooling can produce the directed quench and low carbon equivalent steel.With the technique ,the strength and low tem-
perature ductility was greatly improved.

At present the 5-meter heavy plate mill is equipped with three continuous heat treatment furnaces designed and manufactured by
German LOI Company. 1 # and 2 # heat treatment furnaces are non-oxidation furnace with radiation tubes. And 3 # heat treatment
furnace is tempering furnace. These three heat treatment furnaces use mathematical models to control temperature, bearing the ad-
vantages of fully automatic manufacture, high precision of temperature control and even temperature of steel plates.The quenched
machine which was controlled with mathematical models was set behind 1#heat treatment furnace. The product line of heat treat-
ment can manufacture steel plates with quenching and tempering, normalizing, normalizing and tempering, tempering.
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Baosteel 5m heavy plate mill mainly produces ship and ocean
engineering steel plates,pipeline steel plates,structure steel
plates,and steel plates for boilers ,pressure vessels and nuclear
power plant.All the products of Baosteel have the advantage of
even composition ,stable quality,excellent flatness and nice sur-
face quality.

1. High purity of liquid steel:Baosteel takes the research and de-
velopment on dephosphorization. desulfurization and denitroge-
nation of converter,and the relative smelting technique was made.
The chemical composition of liquid steel was stable with ladle
refining equipment RH. VD. LF. CAS. KIP.The harmful ele-
ments of As. Sn. Te. Sb. Bi which can not be avoid in the steel
was very low in the steel .THe purity of steel can reach [S]<10ppm,
[P1s50ppm, [0]<20ppm, [H]<1.5ppm.

2. Excellent metallurgical properties of the slab:The secondary
oxidation of liquid steel can be prevented with the hermetic cast-
ing technique,the bulging deformation and surface crack can be
prevented with the multipoint leveling and bending,the fluctuation
of liquid steel can be reduced with the crystallizer liquid surface
automatic inspection and control technique,the segregation. inclu-
sion. porocity. crack of the slab can be improved, the surface
quality of the slab can be improved with the dynamic gas-frog cool-
ing technique and high frequency low amplitude hydraulic vibration
technique.

3. High precise of size control:The finishing mill takes the mul-
tipoint setting module with high precise,high response hydraulic
AGC technique and the y-ray thickness meter was set near the exit
of horizontal stander,the monitor AGC control blind area can be
reduced .The deviation of the thickness can be less than 0.5mm,the

FFEE

Process Features

extra mass of the shipment and offshore product can be less than
1.5%.The thickness can be ordered with 0.1mm with the automatic
computer design and control cutting technique,the length and width
can be order with 1mm which can improve the utility of the steel.

4. The excellent control of shape:The MAS rolling method can con-
trol the shape of the plate,and the vertical mill was set near the hori-
zontal stander,with the AWC SSC function,the shape of the plate and
the definite accuracy of the width was further improved .

5. The excellent control of flatness: With the high precise setting
mold,the multifunction AGC control technique and the CVC™"S flat-
ness control technique,the excellent flatness was got.The hot leveling
was set with stress upright post and high rigidity frame,the roller was
set with high response servovalve hydraulic roll screwdown equip-
ment which has the dynamic control function.The upper roller can tilt
in all direction to improve the flatness.

6. The excellent surface quality:The first scale sinter was removed
with the optimized heating technique,and the secondary scale sin-
ter was removed during the rolling process with the high pressure
water injection.The surface was shot blasted before heat treatment
to guarantee the quality,and the heat treatment heavy plate without
scale sinter was processed in the nitrogen protection heat treatment
furnace.

7. The strong delivery capacity of products:Baosteel can offer all
the delivery conditions such as:as rolled,controlled rolled,normalized
rolled, TMCP,normalized, normalized and tempered,quenched and
tempered;the maximal width can reach 4800mm,the maximal thick-
ness can reach 400mm,the maximal length can reach 25m,and the
maximal quality can reach 24 tons.
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Baosteel possesses chemical, mechanical and physics testing laboratory
which are equipped with nearly one hundred sets of large scale testing devices
such as hot rolling testing machines, tensile testing machines, impact test-
ing machines, optical microscopes, and hot stimulating testing machines, etc.
They supply the strong support for the available product testing and new heavy
plate product developed by Baosteel. The laboratory certification was given by
China National Accreditation Service for Conformity Assessment.
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Processing Center for Impact Test Specimen
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Product Marking
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7= fR#RiR / Product marking

SNARFRTE o] UARYE A A AAR A F SR #EATEEN. %I
EN, $MAR M o A AT M, UETAAIRS.

Paint marking and punch marking can be done on the
surface of steel plate according to the requirements
of customers and standards. Edge marking can also
be offered for customers’convenience.

fEEEf / Paint marking

AEFEBENEMARC. AT RIR. E=TTRE
RIFIC MEVIRIRIC, S, PS5 IRS. HiE
FRUT A BREES NIRRT E8. &~
mINES. REMARE. THEPE.

Available paint marking: Baosteel logo, company
name, label of third-party inspectors, logo of asso-
ciations, grade, heat number , plate number, date of
production, UT standard, management number for
customers, size, weight, certificate number of prod-
ucts, code of final users and delivery terms, etc.

Z|EN / Hard punch marking

JIEFRZENFEINIRC. B=TREBALRKIRIC.
SHRARIT. S, PS5 RS UT Ao AA
EES. WRRT%F,

Available punch marking: Baosteel logo, label of
third-party inspectors, logo of associations, grade,
heat number, plate number, UT standard, manage-
ment number for customers, size, etc.

M Manual of Heavy Plate
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HHENMES, RS, AES. BAEES. —%
EEES. RI%

Available edge marking: grade, plate number, con-
tract number, management number for customers,
management number of going through and size,
etc.
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- RBELEMN. EMERA “BWELDY” M1 “=
B .

0. BWELDY™700QL2

HERAWN. TMEsRA “BARMOY” #1 “FHE”
0. BARMOY™300

TEW: TMEsRA “BTOOLY” M “E#HE” o
. BTOOLY™ 33

&N . JEMEIRA “BHARDY” 1 “=iff#E” .
0. BHARDY™ 450

ENEW = miE M ER
Trade Mark of Steel Plates

Trade mark for the grade of Baosteel steel plates

+ High quality steels for welded structure: its registered

trademark is “BWELDY”and “=gi#"” .
Example: BWELDY™700QL2

- Steels for armored vehicle: its registered trademark is

“BARMOY”and “FFRid”
Example: BARMOY™300

- Tool steels: its registered trademark is “BTOOLY"and “FE

.
Example: BTOOLY™ 33

+ Wear resistant steels: its registered trademark is “BHAR-

DY” and “Eiffd” .
Example: BHARDY™ 450

Manual of Heavy Plate ll
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Available Sizes

Padl:r BE HE KE BE RREEE
Product Thickness Width Length Unit weight Thickness difference
mm mm mm t mm
AL H
As rolled product 5~400 max.24
TMCPF= &
TMCP product 8~100 max.24
AR5 ( BFEEX.
WREEXEHRLETY
[}
HEFL B8 ) 5~200 900 ~ 4,800 max.25,000 max.24 -
eat treatment product
(including products treated by
normalizing, quenching and
tempering process)
R
Painting product 6~100 max.24
AR (LPIR ) =&
Longitudinal profiled 10~80 max.4,800 max.24 45

steel plate (LP plate)

E: FRETMVAMERRESR S, hUREAAER, NEDRERE,

Remarks: The delivery condition of the products can either be edge-cutting and cut-to-length, or raw edge required by the customer.
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FREFRIEFER

Quality Assurance System

E5M 5m EARER 05 & 3 B~ IUk, BiIeAER THABE N,
BYMRELTEEYE, 054 11 BFE4E T 1S09001, 1SO14001 .
OHSAS18001 KR AL, = [

Since its being put into production in March, 2005, the 5-meter hea\zy plate
plant has established and improved different kinds of management mecha-
nism. Certificates of system registration such as 1S09001, 1SO14001 and
OHSAS18001 ‘have been gained in November 2005. .
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Approved Product Certificate

B IR
Approved Products
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Product Certificates
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B IAER ™ m
Approved Products

1. B AR RALIAE RIS ZR K MA%

The steel grades and specifications approved by classification of society

B fLfH TTR$NHR / Ship steel plates

ARt = o B = "
Classification aaFf s Thickness TERE };E{ﬁ[ﬁ! £33
. Steel type Steel Grade N i Through-thickness
of Society mm Delivery Condition -
Characteristics
<50 AR
A/B
. <130 N
LBEARR
Ordinary-strength <35 AR
hull structural steel plates D
<130
ABS E <130
BV <20 AR
CCSs AH32/DH32 <40 CR(NR)
DNV <100 N
GL <20 AR Z25/235
=R AR
KR High-strength AH36/DH36 <40 CR(NR)
LR hull structural steel plates <100 N
NK EH32/EH36 <100 N
RINA
AH/DH/EH32/36 <80 ™
AH40/DH40/EH40 <68 ™
= ARR
High-toughness FH32/FH36/FH40 <68 ™
hull structural steel plates
B SRR R KRB E A SNHR / Special ship plate and ocean engineering plate
RRRAL / dRAE = = EE P e EEEF 1 EAE
Classification St::l*tq] o Stezﬂgr-ade Thickness Deli:;mc'{))ck):aition Through-thickness
of Society P mm v Characteristics
A47/D4T7/EAT <80 ™
ABS
CcCs B & 52 E AR IR A/D/EQ43/47/51
Uttra high-strength A/D/E420/460/500 <80 ™ 2251235
DNV ship steel plates
LR A/D/EQ43/47/51/56
<88 QT
A/D/E420/460/500/550
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plates for pressure vessels

B610CF-L2(07MnNiMoVDR)

RRERAL /AR o = EE . EEF R
Classification St::l*tq] o Steiiﬂg,_rade Thickness Deli\:m(,{i:aition Through-thickness
of Society ye mm v Characteristics
ABS CCS AQ/DQ/EQ63/70
DNV GL A/D/E620/690 <178 ar
ASTM A514/517 A514/517Q <178 QT
APl 2H GR42/GR50 <100 N
API APl 2Y GR50/GR60 <80 QT
EETREMIR APl 2W GR50/GR60 <80 ™
Ocean engineering 2251235
steel plates $355G2 <20 N
S355G3 <40
S355G5 <20 ™
EN10225 S$355G6 <40 ™
S355G7/8/9/10+N <100 N
S355G7/8/9/10+M <80 ™
NV360-0F, 1F,2F <50 AR
mAsEEHREmk | NV410-0R1F <80 N
Boiler and pressure
DNV vessel steel plates NV460-0F,1F <40 NR -
for shipbuilding NV490-0F,1F
NV510-0F,1F <80 N
360FG/410FG/460FG/490/ <20 AR
510FG
o e 360FG/410FG <60
AR AR E 1 AR NIR
LR Boiler and pressure 460FG/490FG/510FG <50
vessel steel plates -
for shipbuilding 410FG/460FG/490FG <35 NR
360FG/410FG/460FG/490/
510FG <50 ™
B610CF(07MnMoVR)
ENB A ERENR .
ccs High strength'_hjeavjsteel B610CF-L1(07MnNiMoVDR) <50 QT -

. AR-%LZs, CR (NR) — 3% ( ENELE ) ,

CWARPEEXR, AR GB 712 f#k;

N- IEA, TM(TMCP)- ##UELH, QT- AR,

1
2
3. B610CF, B610CF-L1, B610CF-L2 A=Wl 4ix#& Q/BQB660 HHES,
4

. BRSO REE T ABS Akt QA( Quality Assurance )IAIE, BV #ZRk4t A Model 1JAIE, CCS £kt #9 QA IAIE. LR #Zk4t A MQS (Material
quality Scheme) TAE. NK £kt QA AIE. KR ARR4tA9 QA #n DNV fZkit A9 MSA AIE,

Remarkss: 1. AR-as rolled, CR-control rolling, N-normalized, TM-Thermomechanical control process,QT-quenched and tempered.

2. GB 712 is also available if the customer requires.

3. B610CF, B610CF-L1 and B610CF-L2 are the steel grades exclusively included in Baosteel enterprise standard Q/BQB660.

4. Baoshan Iron and Steel company has obtained the approval certificate of QA (Quality Assurance) of ABS,CCS, NK and KR, MQS
(Material quality Scheme) of LR, NK, KR and MSA of DNV respectively.
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B IAER ™ m
Approved Products
2. B ERFER & SISV o IAME R R A

The steel grades and specifications which are approved or authorized manufacture license for special equipment by national
related administrative or institutes

FEmAR s #4& (mm) FRAE BT
Product Name Steel Grade Specification Standard Delivery conditions

mE . EEHL.

EX, TERNE X
(6-150) x (900-4800) x L GB 713-2008 | As rolled, Controlled rolled,
Normalized, Normalized

RPN E S A =R Q245R, Q345R, Q370R,
AR 18MnMoNbR, 13MnNiMoR,
Steel plates for boilers | 15CrMoR, 12Cr1MoVR

and pressure vessels | 14Cr1MoR, 12Cr2Mo1R and Tempered

IR E 28 ‘
&S MR 16MnDR, 15MnNiDR, EXSEXMELR
Low alloy steel plates | (g\nNIDR (6-150) x (900-4800) xL | GB 3531-2008 | Normalized or Normalized
for low temperature and Tempered.

pressure vessels

EHBRFBRER

=238 EEARAR 07MnC.rMoVR, SEAANE A

High strength Q&T 07MnNiMoVDR (12-60) x (900-4800) xL |GB 19189-2003 Quenched and Tempered
steel plates for 12MnNiVR

pressure vessels

iE: GB 713-2008 &M GB 713-1997 #l GB 6654-1996, F 2008 4 9 A 1 H&E X,
Remark : The GB 713-2008 has replaced GB 713-1997 and GB 6654-1996, and has been implemented from September 1, 2008.

3. BE£ERIPENBHRZRIBATHRWFEANE

The steel grades and specifications approved by the China Standardization Committee on Boilers and Pressure Vessels(CSCBPV)

AR S g ERRE FRAE
Product Name Steel Grade Specification Service Temperature Standard

RRE N A= APNIR 09MnNiDR 6-120mm -70°Cc-350°C
Steel plates for low GB 3531-2008
temperature pressure . 5 3
vessels 15MnNiDR 6-60mm -45°C-200°C

06Ni9DR(9Ni) 5-40mm -196°C-100°C
Ni alloy steel plates for ) . . . Q/BQB 665-2011
low temperature 08Ni3DR(3.5Ni) 5-80mm -100C-100C
pressure vessels

12Cr2Mo1R. <

<100mm - GB 150, GB 713-2008

Steel plates for boilers 14CriMoR )
and pressure vessels 13MnNiMoR 30-150mm 0°C-400°C Q/BQB 6670-2010

B610CF 12-50mm -20°C-100C
Steel plates for B610CF-L1 12-50mm -40°C-100°C Q/BQB 660-2010
spherical tank B610CF-L2 12-50mm -50°C-100°C

B610E (12MnNiVR,

Welded high strength steel | 08MnNiVR)
plates with high energy

12-45mm -20°C-100°C Q/BQB 660-2010

iE: 95mm |2 12Cr2Mo1R (H ) $RRTT A F ISR Z TS MR SR &,
Remarks: 12Cr2Mo1R (H) with the thickness of 95mm can be used to manufacture the equipment for critical hydrogen with corresponding design
parameters .
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4. @13 JIS FRETIAE SN R A%
The steel grades and specifications approved by JIS

FERATR g TR
Product Name Steel Grade Specification Standard
— i 2 H FREL S50 R SS330, SS400, SS490 6-100mm
Rolled steel plates for JIS G3101
general structure SS540 6-40mm
=S SM400A/B/C, SM490A/B/C,
IR 1 254 FELFIRAR 6-100mm JIS G3106
Welded structrual rolled SM490YA/B, SM520B/C, SM570
BRI NEL B MR
Heavy steel plates for SN400A/B/C, SN490B/C 6-100mm JIS G3136
construction
5. BT R CE IMESNF R 4E
The steel grades and specifications approved by EU CE
INESSE e - BEEHE . TR
Authentication ) _M-E:E"?" s Thickness R Delivery
Specification Certificate Number Steel Grade (mm) Standard Condition
S235JR, S235J0, S235J2
S275JR, S275J0, S275J2 6-150mm | EN 10025-2: 2004 U,CR, N
S355JR, S355J0, S355J2
S355K2
S275N, S275NL
6-150mm | EN 10025-3: 2004 CR, N
S355N, S355NL
S275M, S275ML
CPD 89/106/EEC |  0035-CPR-A201 S355M, S355ML 10-80mm | EN 10025-4: 2004 ™
S420M, S420ML
S460Q, S460QL, S460QL1
S$500Q, S500QL, S500QL1
S$550Q, S550QL, S550QL1 10-130mm | EN 10025-6: 2004 Y,
$620Q, S620QL, S620QL1
S690Q, S690QL, S690QL1
P235GH, P265GH
6-180mm EN 10028-2 U, N
P295GH, P355GH
16Mo3 6-150mm EN 10028-2 N
P275NH, P275NL1, P275NL2
P355N, P355NH, P355NL1, 6-150mm EN 10028-3 U, N
P355NL2
01 202CHN/Q-06 , )
- 6-150 EN 10025-1993 U, N
AD2000 0200 $275J2G3, $35602G34& m
S235JR, S235J0, S235J2
S275.R, 52750, 527512 6-150 EN 10025-6: 2004 U, N
- mm -0: y
S355JR, S355J0, S355J2
S355K2
ASTM/ASME
Gr.55/ Gr.60/ Gr.65/ Gr.70 6-150mm A/SA516 U, N

E: U-5L3, CR-12%L, N- EX (IEAELHE), TM- AHELS, V- ER
Remarks: U-as rolled, CR-temperature controlled rolled, N-normalized or normalized rolled, TM-thermo—mechanically treated, V-quenched and

tempered
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AEZR4tiEF Certificate of Classification of Society
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=ik $H ‘Product Certificates
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TOV  10v Aneiniand Group
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Quality-Assurance System
oo Ml Wi it iy
s, i Eurnpean Dirsative §TZVES

Cortificaln W 01 253 CHIG-OE 0308

o Laosfian bon & Sesi Lo, Lid . Bessiesl Banch

%4 A5 Fupe: A, Bacrshan Dt
Stvargha, 1%, It Cxina 351800

T i mataciewd has sebtlshed and appies § Ousity banagement Spies The
FYEIET R acconing I e Evropean Direcive BTZVES for Pressun Lospment
wilfh el W) e ISAAASIN B laiedl b The scope o approval

Apprved see ie Denciive
CLERR L B

Bt Fapea Mo

Benpa

AT

whct el

g B I MO

Ok Spiern sroordeg 1o ganes | Par 43

DR ()
s g oF Bl e tba Biees

Bhararan i & Swei Co_ La , Baosmei Besnon
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4 =)
Rl 5%

Application Achievment

B & T /Ocean engineering

= , BEEE ezl 5
ke EqRg KRS T VVeight
Industry Application Grade T t

EQ43
EQ47
EQ51

EQR7 10-178

EQ series

BERMEHTEE EQ56
Ocean oil drilling platform
EQ63
20000
EQ70
HEW. FER
Rack and chord steel AST7Q 80-178
AP| 2H-50
APIZH TR
. . API 2W-50 8-50
API series Floating anchor stock
API 2W-60
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B &% / Pipeline steel
- BEE el 55
ELT: BATRER KFmS gl bl
. Thickness Weight
Customer Project Grade mm t
HREL%
Sino-Russian pipeline
BASFRE—%
Second phrase, pipeline for transmitting
gas from west to east
R - RA—H
First phrase, pipeline from Zhongwei-Guiyang
HhERH FE-RATH
CNPC Second phrase, pipeline from
Zhongwei-Guiyang K60 X70.
X70-W. X80- 14-33 830000
FE-REZH X80-W
Third phrase, pipeline
from Zhongwei-Guiyang
BESFRW=%
Third phrase, pipeline for transmitting
gas from west to east
RERL NEEINEL
SINOPEC Pipeline of transmitting Sichuan natural gas
HiE i IEREN
CNOOC Guangdong pipeline net
RS ENRDE R B4
[ xE/Eﬂ P x/ﬁﬁ_ﬁ B )i?, X52 20-24
India Oil Submarine pipeline,India
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4 =)
Rl 5%

Application Achievent

B [FEhfEHE / Crude oil storage tank

EL T TREMH fexIeS BEEE | gmorwr) | sl
Customer Project Grade |$mr:1ess Tank type (x10%m?) Weight/tanks
BibERmEEES ]
5
Baishawan crude oil reserve base
BEA T
12.5
Maoming storage tank
a1k
SINOPEC A £
12.5
Yizheng commercial storage tank
ERERAAESEN
10
Huangdao national oil reserve base
B610E
Hhig i BNABfE &R 240000104
. : (08MNNiVR) 12-41 10
CNOOC Huizhou oil reserve base 3504
/12MnNiVR
SN ZHAfE
15
Second phrase, Qingzhou storage tank
5 SR
GESpE 10
CNPC Firstphrase, Qingzhou storage tank
=Mk
10
Lanzhou storage tank
RIEFHE
15
e Dalian port project
Others SRS
10

Hainan Yangpu harbor project
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B {K;EIKEE / Low temperature spherical tank

B

Al F BT TI#RBH RRES Thiok T feR b g5
Customer Project Grade 'fm':]ess Tank type Weight/tanks
NN N=RN %\,u Iﬁ:
Eplﬁlﬂi EF'/E/E, JHJ S| 2000m3
CNOOC Huizhou project
hEL HARARENE
o . 2000m?
SINOPEC Tianjin project
SN
AL LS 2000
SINOPEC Zhenhai project
haEL HRAILEmE .
SINOPEC Beihai project 2000m
wmeeT IR e 4 £ A AR T
Shenhua ningxia coal WHFTJ{%&_%JX%*I nA 2500m?
Industry group co., Itd Coal to olefin project
WERET WWERZT ZHmE
. 2500m?
YanKuang group YanKuang second phase project
Don }ﬁaﬂr\fLﬁgmical FMRINA oot OCF-L1/L2 3000m?
Cgorporation Taizhou binjiang project 07MnNiVDR 12-50 m 300000
07MnNiMoDR =
haEL ksl Em A
T 3000m?
SINOPEC Runhong project
WE T BRE—HBEN R
. ) . . 3000m?*
Yantai wanhua First phrase reconstruction project
FE&RL TERHPESALFEMA
Zhongjin petroleum & Ningbo zhongjin petroleum & 3000m?3
chemical corporation chemical arene project
=Al wEPRACEXRAINE—H
Zhongjing petroleum & | Fujian zhongjing zone petroleum & 2000m3
chemical corporation chemical project first phase
RAH FRBE AR E s
CNPC Petroleum Refining project in Yunnan 3000m
AL et T (KB 7K BEAL 2575 B
Shenhua yushen industry zone 2000m?

Shenhua group

gingshui coal chemistry project
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4 =)
Rl 5%

Application Achievent

B Cr-Mo${¥. 5 B%M. #%H %M / Cr-Mo steel,boil barrel steel,nuclear engineering steel

P . = EEEE Rl g
Tk Eﬁ‘ﬁﬁ fE s Thickness Weight
Industry Application Grade mm t
12Cr1MoVR
. 12Cr2Mo1R
BT, BRE, BnmREEYt 14Cr1MoR
Cr-Motj Coal chemical industry, refinery 15CrMoR
Cr-Mo steel equipment, components for resisting
heat in power station SA387EF
SA387 series
6-150 40000
REWN REHRL 13MnNiMoR/
Boil barrel steel Boiler 13MnNiMo5-4
W AP-1000% 45 . CAP-1400% 47
Nuclear engineering steel AP-1000 contalnment vessel SA738B
CAP-1400 containment vessel
B ZE#J=E8 / High strength structural steel
- . =} 3+ ﬂl&luléi
=2\l &5 3 = };}E/EE 1/\—'Tl n
| 7k E"‘.‘Fﬁ.l"‘ K-S Thickness Weight
ndustry Application Grade it t
TEHH | REERE. £EHL. BEM | BWELDY700/900/960/11005 ) 6100 90000
Engineering plant | Concerte mixer, crane, excavator | BWELDY700/900/960/1100 series
’ X TRBHREHE. .
BRAT AL B EARE R B-HARD360/400/450/500 % 5 8.80 50000
Coal mine machinery | Mine used electric wheel dump B-HARD360/400/450/500 series i
truck, excavator, scraper conveyor
YT AL B REZSR Q500/550/690/890CF % 5| 15-80 190000
Coal mine machinery | Coal mine hydraulic support Q500/550/690/890CF series
I REBERD. WHEEH $690%3) 10150 5000
Ocean engineering | Container front carrier, S690 series
machinery shipment crane
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B K8 FH$N/Steel for hydropower station

EEEE iRl s
=} = o3
BRa&R TIEAM S Thickness Weight
Customer Project Grade mm t
ZIRFRERNE
Three gorge company
PEKFIKEELTRER
7th engineering bureau of
China National Water
Conservan.cy & Hydroelectnc =l R K B 3
Engineering Co. Xiangjiaba hydropower station
8th engineering bureau of g 12-150 120000
. ; B610CF series
China National Water
Conservancy & Hydroelectric
Engineering Co.
IHEE RFRHKE BB,
Jlangsu guoxin Liyang hydropower station
HEKFKEETTNIER
14th engineering bureau of RN N
China National Water )?ilﬂliilﬁlff:f Efngr station
Conservancy & Hydroelectric ydrop
Engineering Co.
FEKFIKEERATRERR
5th engineering bureau of ke e N
China National Water }?o*fﬂ\:hk ?riﬁ ower station
Conservancy & Hydroelectric gur hydrop
Engineering Co.
HPEKFIKEBENTRER
8th e.ngineer.ing bureau of DR A bk 2
China National Water Hohhot hydropower station
Conservancy & Hydroelectric
Engineering Co.
KEKBERE B K& BRI
) . . B780CF &%
Toshiba h h -
oshiba hydropower Qingyuan hydropower station B780CF series 15-140 6000
MG /RIREA ZIREE KBS
Haerbin electric machinery co,ltd, Xiluodu hydropower station
IRRREA . RERFIKE
E+HIRER
Haerbin electric machinery co,ltd, N
14th engineering bureau of a@‘tmr{%fo*o: ::;!ialtiﬁon
China National Water Ju hydrop
Conservancy & Hydroelectric
Engineering Co.
LiBERRKE 934t R K B BE BB U
Voith hydropower Hongplng hydropower station
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4 =)
Rl 5%

Application Achievent

B EHTZ/ Building and bridge steel plate

_ o = = ETHE 4t £ 5=
i TiR&H 8 ol fide] s
Industry Project Grade e tg
FEFPMTBEKIANIRE
Shanghai yangtse river tunnel project
EBRBERF
BT FE Shanghai minpu bridge 45B/C/D-
HRIE Q345B/C/ 8-135 200000
Bridge project R Q345gD. Q370qE
9e prl TR TR a a
Xihoumen bridge
SEKRT
Jintang bridge
EBTRRERFL
Shanghai world financial center
R B A A572GR50-
. New site of CCTV SN490B/C.
eyl 6-110 150000

Architecture

EREEE

National stadium

HiEHE
EXPO site

Q345GJ. Q390GJ-
Q420D Q460E
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REAR R TR SRR

AJ 7= an
Available Products

Shipbuilding and offshore steel plates 51
B2 AR

Steel plate for pipeline 53
BEIR A SNk

Steel plate for energy engineering 54
L5409 F SR AR

Structural steel plate 57
FIRENIR

Baosteel specification steel plate 59
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—. AEPAA IS TF24XHR / Ship and ocean engineering steel plates

AR RES . MR R TR

Available product grade, specification and delivery condition

B AL TFENAR/Ship steel plates

AR 4T % = s =] i
st R Ko B s | PEARELE
Classification of Steel type Steel Grade Thickness Delivery Condition | 11vough-thickness
Society o characteristics
<50 AR
A/B
<130 N
LIBEARIR
Ordinary-strength D <35 AR
ship steel plates <130 N
ABS E <130 N
BV <20 AR
ccs AH32/ DH32 <40 CR/NR
PNV 100 N
<
oL 225/235
- <20 AR
KR =& AER
LR High-strength ship AH36/DH36 <40 CR/NR
steel plates
NK <100 N
RINA EH32/EH36 <100 N
AH/DH/EH32/36 <80 ™
AH40/DH40/EH40 <68 ™
SRR
High-toughness FH32/FH36/FH40 <68 ™

ship steel plates
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B 4EERALR B 5 5% BB $M4R/ Special ship plate and ocean engineering plate

ARt/ FRAE sy e ERESE HRES EEF R
Classification of Steel type Steel Grade Thickness Delivery Condition | 1nrough-thickness
Society mm characteristics
ABS A47/D4AT/E4T <80 ™
CCS
DNV A/D/EQ43/47/51/56 <80 ™
LR B EARR A/D/E420/460/500/550 <88 QT
Ultra high-strength
ABS ship steel plates
CcCs AQ/DQ/EQ63/70
DNV A/D/E620/690 <178 Qr
LR
ASTM A514/517 A514/517Q <178 QT
API 2H GR 42/GR50 <100 N
API API 2Y GR50/GR60 <80 QT Z25/Z35
AP| 2W GR50/GR60 <80 ™
S355G2 <20 N
s - S355G3 <40 N
EETENIR
Ocean engineering S355G5 <20 ™
steel plates
S355G6 <40 ™
EN 10225
S355G7/8/9/10+N <100 N
S355G7/8/9/10+M <80 ™
S420G1/G2+M <80 ™
S460G1/G2+M <80 ™
NV360-0F, 1F,2F <50 AR
NV410-0F,1F <80 N
DNV -
NV460-0F,1F <40 NR
NV490-0F,1F
NV510-0F,1F <80 N
BERRKE I BRRINIR | 360FG/410FG/460FG/
Boiler and pressure 490FG/510FG <20 AR
vessel steel plates
for shipbuilding 360FG/410FG <60 N
LR 460FG/490FG/510FG <50 N -
410FG/460FG/490FG <35 NR
360FG/410FG/460F G/
490FG/510FG <950 ™
B610CF(07MnMoVR)
EhBEHASRERNR B610CF-L1
High strength heavy steel (07MnN|MoVDR) <50 QT -
Ccs plates for pressure vessels
B610CF-L2
(07MnNiMoVDR)

E: 1. AR—Ei@ELH CR (NR) —3%5L ( IEXELEH ) N—IEA TMTM)—AHIELE Q- AR
2. MRS, SMARERIE ABS, BV, CCS. DNV, GL. KR. LR. NK. RINA ZARIEIIAT, BAMBEER, hofik GB 712 #T{#1,

Remarks: 1.AR-as rolled, CR-control rolling, N—normalizing, TM(TM)-thermomechanical controlled process,QT-quenched and tempered,

2.the above steel grades and specification have been recognized by nine classification of societies, including ABS, BV, CCS, DNV, CL,

KR, LR and RINA. GB 712 is also available if customers require.
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=. BEZFMIR / Steel plate for pipeline

A= micE, S, AREERIERS
Available product standard, grade, specification and delivery condition

BEEEHR

Fﬁﬁf\ﬁ ) s Thickness 51’%'{*?& )
Product specification Grade e Delivery Condition

L245 or Gr.B <40 CR
L290 or X42 <40 CR
L320 or X46 <40 CR

L360 or X52 <40 CR/TM

L390 or X56 <40 CR/TM

L415 or X60 <40 CR/TM
L450 or X65 <40 ™
L485 or X70 <40 ™
API Spec5L/ISO3183 L555 or X80 <35 ™
L625 or X90 <30 ™
L690 or X100 <30 ™
L830 or X120 25 ™
L360M or X52MS <30 ™
L390M or X56MS <30 ™
L415Mor X60MS <30 ™
L450Mor X65MS <30 ™
L485M/L555M <30 ™
L245 <40 CR
L290 <40 CR

L360 <40 CR/TM

GB/T 9711 L415 <40 CR/TM
L450 <40 ™
L485 <40 ™
L555 <35 ™
245 <40 CR
290 <40 CR

360 <40 CR/TM

DNV-0S-F101 415 <40 CR/TM
450 <40 ™
485 <40 ™
555 <35 ™
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=. BEIRF$MHR / Steel plate for energy engineering

A= micE, MBS, AREERIERE
Available product standard, grade, specification and delivery condition

EBEEER

FEERtRE S S TERRS
Product specification Steel Grade e Delivery Condition
Q245R(20g~ 20R) AR/CR/N
Q345R(16Mng~ 19Mng. 16MnR) AR/CR/N+SR
Q370R(15MnNbR) N/N+SR
18MnMoNbR N+T/N+T+SR
13MnNiMoR(13MnNiMoNbg
GB 713 6~150 N+T/N+T+SR
13MnNiMoNbR)
15CrMoR(15CrMog). 15CrMoR(H) N+T/N+T+SR/N+ACC+T+SR
12Cr1MoVR(12Cr1MoVg) AR/CR/N/N+T/N+T+SR
14Cr1MoR. 14Cr1MoR(H) N+T/N+T+SR/N+ACC+T+SR
12Cr2Mo1R+ 12Cr2Mo1R(H) N+T/N+T+SR/N+ACC+T+SR
16MnDR
GB 3531 15MnNiDR 6-120 N/N+SR
09MnNiDR
07MnCrMoVR
07MnMoVR
07MnNiMoVDR
GB 19189 12-60 QT/QT+SR
07MnNiVR
07MnNiMoDR
12MnNiVR
SA387 Gr.12/A387 Gr.12
SA387 Gr.12(H)/A387 Gr.12(H)
ASTM A387/A387M SA387 Gr.11(H)/A387 Gr.11(H) i IN+ACC+T+SR
SA387 Gr.22/A387 Gr.22
SA387 Gr.22(H)/A387 Gr.22(H)
ASME SA204/SA204M SA204GrB 6100 NN+SR
ASTM A204/A204M SA204GrC
SA203 Gr.D
ASME SA203/SA203M 6-80 N+T
ASTM A203/A203M SA203 Gr.E
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BEEE

= RARAE = Thickness THRIRES
Product specification Steel Grade e Delivery Condition
SA285 Gr.A/A285 Gr.A
AR/CR/AR+SR
ASME SA285/SA285M 6-50
SA285 Gr.B/A285 Gr.B
ASTM A285/A285M f ' /CR+SR/N/N+SR
SA285 Gr.C/A285 Gr.C
ASME SA299/SA299M
ASTM A299/A299M SA299/A299 8-130 N/N+SR
SA516Gr.55/A516Gr.55
AR/CR/N/N+T
SA516Gr.60/A516Gr.60
ASME SA516/SA516M 6-130 IN+SR/AR+SR
ASTM A516/A516M SAB516Gr.65/A516Gr.65 IN+T+SR
SA516Gr.70/A516Gr.70
SA533 Type A/A533 Type A
SA533 Type B/A533 Type B
10-130 Q/Q+SR
ASME SA533/SA533M
ASTM A533/A533M SA533 Type C/A533 Type C
SA533 Type D/A533 Type D
SA515Gr.60/A515Gr.60
ASME SA515/SA515M
6-130 AR/CR/N/N+SR
ASTM. AB1SIAB15M SA515Gr.65/A515Gr.65
SA515Gr.70/A515Gr.70
ASME SA737/SA737M SA737 Gr.B/A737 Gr.B
8-50 N/N+SR/N+ACC+T
ASTM AT3T/SATIIM SA737 Gr.CIA737 Gr.C
SA738 Gr.A/A738 Gr.A 8-150 N/N+SR/Q/Q+SR
ASME SA738/SA738M
ASTM A738/SA738M SA738 Gr.B/A738 Gr.B 10-100 Q/Q+SR
SA738 Gr.C/A738 Gr.C 10-150 Q/Q+SR
ASME SA612/SA612M
ASTM AG12/AG12M SAB12/A612 6-25 AR/CR/N/N+SR
SAB62 Gr.A/AB62 Gr.A
ASME SA662/SA662M
SAB62 Gr.B/AB62 Gr.B .
ASTM AB62/A662M f f 6-50 CRININ+SR
SAB62 Gr.C/A662 Gr.C
Ai'\s"TEMsﬁigg//iﬁ‘:s&M SA455/A455 8-130 AR/CRIN/N+SR
SA841 Gr.A/A841 Gr.A
ASME SA841/SA841M SA841 Gr.B/AB41 Gr.B 8-65 TMITM+T

ASTM A841/A841M

SA841 Gr.C/A841 Gr.C
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BEEE

Fﬁ:ﬁ{\ﬁ . s Thickness )"Ei-if-’lk?u‘ﬁ .
Product specification Steel Grade i Delivery Condition

P235GH 8-130
P265GH 8-130
P295GH 8-130

EN 10028-2 AR/CR/NR/N/N+SR
P355GH (19Mn6) 8-130
16Mo3 8-130
20MnMoNi4-5 10-130
P275NH/NL1/NL2 6-130 N/NR

EN 10028-3 P355N/NH/NL1/NL2 6-130 N/NR
P460NH/NL1/NL2 8-130 N/N+T
P355M/ML1/ML2 8-80 TM/TM+T

EN 10028-5 P420M/ML1/ML2 8-60 TM/TM+T
P460M/ML1/ML2 8-60 TM/TM+T
P355Q/QH/QL1/QL2

EN 10028-6 PasoQ/QH/QL1/AL2 10-130 Q/Q+SR
P500Q/QH/QL1/QL2
P690Q/QH/QL1/QL2

. A— IR AR— Li@ELE] ACC— iEAH CR— #5%L N—IE:k NR—IEAALH Q— AR SR—IEBRN NIBA T— EX TM(TM)—#ALmEL %
Remarks: A-annealing, AR-as rolled, ACC-accelerated cooling, CR-controlled rolling, N-normalizing, NR-normalizing rolling, Q-quenching and

tempering, SR- Stress Relieving, T-tempering, TM—thermo-mechanical controlled process
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M. Z5#FAMHR / Structural steel plate

At micE, MBS, IREEREIERRE
Available product standard, grade, specification and delivery condition

P Y7 &S EEERE ZHERTE
Product specification Steel Grade Thickness Delivery Condition
mm
JIS G3101 SS400 /SS490 6-130 AR
SM400A/SM490A 6-130 AR
SM400B /SM400C
6-130 AR/CR/N
SM490B/SM490C
JIS G3106 SM490YA
6-100 AR/CR
SM490YB
SM520B/SM520C 6-100 AR/CR/N
SM570 10-100 QT
SN400B/C
JIS G3136 6-100 AR/CR/N
SN490B/C
S235JR /S275JR/S355JR
EN 10025-2 S$235J0/S275J0/S355J0 6-130 AR/CR/N
S$235J2/S275J2/S355J2/S355K2
S275N/S275NL
EN 10025-3 6-130 N
S355N/S355NL
S275M/S275ML
EN 10025-4 S355M/S355ML 10-80 ™
S420M/S420ML
S460Q/S460QL/S460QL1
S500Q/S500QL/S500QL1
EN 10025-6 S550Q/S550QL/S550QL1 10-150 QT
S620Q/S620QL/S620QL1
S690Q/S690QL/S690QL1
Q235A 6-150 AR
GB/T 700
Q235B/Q235C/Q235D 6-150 AR/CR/N
Q345A/Q345B/Q345C
6-150 AR/CR/N
/Q345D/Q345E
Q390A/Q390B/Q390C
6-150 AR/CR/N
/Q390D/Q390E
GB/T 1591
Q420A/Q420B/Q420C
8-150 CRIN
/Q420D/Q420E
Q460C/Q460D/Q460E 8-120 CR/N/TM
Q690D 10-150 QT
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7= TR pas B LR
Product specification Steel Grade Thlﬁl:rr:]ess Delivery Condition
Q235¢C/Q345qC/Q370qC
Q235qD/Q345qD/Q370qD 8-150 AR/CR/N
GB/T 714 Q345qE
Q370qgE 10-80 AR/CR/N
Q420qC/Q420qD/Q420qE 10-70 ™
Q345GJB/Q345GJC/Q345GJD
GB/T 19879 Q390GJC/Q390GJD/Q390GJE 10-150 AR/CR/INITM
Q420GJC/Q420GJID/Q420GJIEW
ASTM A36 A36 6-150 AR/CR/N
ASTM A283 A283 Gr.C 6-150 AR
A572Gr50/A709Gr50
ASTM A572/709 8-150 CR/N
A572Gr60/A709Gr60
ASTM A514 A514Gr.F 10-150 QT
ASTM A633 A633Gr.D/A633Gr.E 20-155 CR/N
8-90 N
ASTM A588 A588 Gr.A/Gr.B
90.1-160 N+T
Q460CFC/D/E
Q500CFC/D/E
12-80 ™
Q550CFC/D/E
YB/T 4137-2005
Q620CFC/D/E
Q690CFC/D/E
12-50 ™
Q890CFC/D/E

#3E: 1. Q420GJIC/D/EW HEBEMENSRERAN;
2. O BUR R GARES = BARE + A PR AR MU
3. I Z mHERERT, $RIB GB/T5313 SR B A P HEAMIATT.

Remarks: 1.Q420GJC/D/EW is high strength construction structural steels with weathering properties.

2. Delivery comply with production standards or plus additional requirements by technical agreement.
3. The requirements of through thickness characteristics comply with GB/T 5315 or technical agreement.
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. ENARENR / Baosteel specification plate steel

A RIRE. BS. AREEREERE

Available product standard, grade, specification and delivery condition

R P @A Mes Ll Ao
Steel type Product specification Steel Grade |:3mrrl]ess Utility
B610CFHQL2 10150 1&%%#%2%5‘(@?%@ ! i%ﬁ&ﬂﬁ&;ﬁfﬁ
~ A—20C HEKBIFENNE. Hx, BF
B780CFHQL2 A =
FeEMHG,
Mainly processed as pressure steel tube,
B610CFHML2 10~60 volute, bifurcated pipe which can be served
. B780CFHML2 -20C.
K e M B U at-20
ME52EENIR B610CFHQL4 10150 1&@%%&%&?‘9%%@%gﬁﬁiﬁﬁﬂﬁ&;‘ﬂg
; ~ H—A0CEKBUENNME. L. 2F
High strength steel B780CFHQL4 s
. N Q/BQB 620-2013 SRR,
with low sensitive B610CFHML4 Mainly processed as pressure steel tube,
welding cracking 10~60 volute, bifurcated pipe which can be served
. B780CFHML4 at-40C.
hydropower station
RBEROEEMN, BTREREE
B780CFHQLS5 10~150 A-B0CHEKBIENNE. . &F
Ee BN,
Mainly processed as pressure steel tube,
B780CEHML5 10~60 volute, bifurcated pipe which can be served
at-50C.
B610E AAMNIZERN, BTENBBNAEM
(08MnNiVR) S R KA,
10~45 Mainly processed as structural component
B610E and equipment of pressure vessels and
(12MnNiVR) crude oil tank
IR R BURMEN, BT-20~100C4%
B610CF ENER. KEEANESESZREWHE.
EhBHEASRE 10~75 Mainly processed as structural component
JESRR (07MnMoVR) and equipment of pressure vessels and
. pressure steel tube at -20~100 C
High strength plate Q/BQB 660-2013
steel for pressure RIBRERgHBURMIN, AF—40~100CE%
73 fots A +
vessels B610CE-L1 EARSE. KEENRESLEREWE,
) 10~75 Mainly processed as structural component
(07MnNiVDR) and equipment of pressure vessels and
pressure steel tube at -40~100 C
RIBRHEGBRMR, FAF-50~100C%
B610CF-L2 ENRR. KBEENNSSESREWG,
. 10~75 Mainly processed as structural component
(07MnNiMoDR) and equipment of pressure vessels and
pressure steel tube at -50~100 C

M Manual of Heavy Plate



B P 1s o B #
Steel type Product specification Steel Grade |<r:mr:‘ess Utility
AFREH-100C ~100CHE N BHEF
. 4 T A,
EHEENERE 08Ni3DR 5~80 Mainly processed as structural component
MR and equipment of pressure vessels at -100
High strength plate ~100C
Q/BQB 665-2013
steel for pressure . . . . o e
L AFREAH-196T ~100CHE N BHE
vessels with Ni BT A
elements 06Ni9DR 5~40 Mainly processed as structural component
and equipment of pressure vessels at -196
~100C
BUE BIUER
% TR RYUARALENME, MEEARAES,
i B2 6102013 BLY160 12100 Mainly processed as structural component
Low yield strength BLY225 of shock resistent construction, such as
plate steel for energy consumption damper.
construction
BWELDY700QL2
10~80
BWELDY700QL4
=8 R s BT ERARFFEUERNGE NF M
_ BWELDYS00QL2 MR, §F. BRELIRE. AFEE
IR METRIM, MERBEVREZL. K
High strength plate BZJ 611-2013 BWELDY900QL4 ARNET L. BOVWMEHE.
steel for welded BWELDY960QL2 Mainly useq for the excavator. forkllft?
10~50 concrete mixter. motocrane. hydraulic
structure BWELDY960QL4 support and huge hoist.
BWELDY1100QL2
BWELDY1100QL4
o Tt R S BHARDY360 BATEkREeRE. %‘ﬂﬁ#ﬁé'lﬁ’ﬁﬁﬁ’\]ﬁﬁm
AR 2 2 6 ARDYa00 BAERUSTRIVE, MELHl, £
Abrasion resistant plate BZJ 613.2013 <100 # . AL, gﬁm&gﬂz_ﬂ*mmm_m
steel for engineering BHARDY450 Mainly used for the engineering machine of
. mine. construction and agriculture such as
machine BHARDY500 bulldozer, excavator, dumper.
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FINR RS HIRNT R
Chemical composition and mechanical property of Baosteel specification steel plate

KEE RRIEE RGBSR EENR

High strength steel with low sensitive welding cracking hydropower station

WER D (RGDH) %
[ =) EBEE Chemical composition (heat analysis) %
G Thickness
rade mm )
C Si | Mn P S Cu | Ni | Cr | Mo \% B CeqP Pcme
B610CFHQL2 <0.42(10<t<60) | <0.20(10<t<60)
10~80 |<0.09 <0.60
B610CFHML2 0.60 0.02 <0.44(60<t<80) | <0.22(60<t<80)
<0. ~ | <0. <0. <0. <0.30<0. ~ <0.
B610CFHQLA 0.40 0.015<0.007 |<0.25 0.30/<0.40 0.002
1.60 0.06
B610CFHML4 >80~150<0.11 <1.00 <0.48 <0.24
<0.53(10<t<60) | <0.24(10<t<60)
B780CFHQL2 10~80 |<0.09
B780CEHML2 0.60 0.02 <0.54(B0<t<80) | <0.25(80<t<80)
<0.40| ~ |<0.015|<0.007|<0.40/<1.50<0.60/<0.60] ~ [<0.002
B780CFHQL4 1.60 0.06
~ <0. <0. <0.
B780CFHMLA >80~150/<0.12 0.56 0.28
B780CFHQL5 | 10~80 |<0.09 0.60 0.02
<0.40| ~ |<0.015|<0.007|<0.40/<1.50<0.60/<0.60] ~ [<0.002
B780CFHML5 [>80~150/<0.12 1.60 0.06
@ ABEWAIERE, TTRMEEREGETER.
 Gegecs Mn 4 Si, Ni Cr Mo, V.
6 24 40 5 4 14
c Pcm=C+ﬂ+m+g+&+g+@+i+sB
30 20 20 60 20 15 10

2 To improve the property of steel,the other micro alloying elements can be added.

b Ceq=C+ Mn, Si Ni  Cr Mo, V.
6 24 40 5 4 14

¢ pom=c+ ot 4 Mn Cu Ni /Cr Mo, V o5
30 20 20 60 20 15 10
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ARG Ptk b 180°Z5 B iR I8
Tensile test Impact test b=2a (a=iXHEEE,
o= B b=ABFEE, d=FLEE)
Goads  |Thickness| FEFRIRAE" | HHBE |(WMEMWKEA % mg | HED 180°Bend test
mm Lower yield Tensile Elongation Temperature Impact b=2a (a=thickness for test piece,
strength strength after fracture °c energy b=width for test piece,
R, MPa R, MPa | (L,=5.65%S,) KV, J d=inside diametre)

B610CFHQL2| 10~75 =490 610~740

=17 -20 =47 d=3a
B610CFHML2 | >75~150 =470 590~720
B610CFHQL4 | 10~75 =490 610~740

=17 -40 =47 d=3a
B610CFHML4 | >75~150 =470 590~720
B780CFHQL2| 10~50 =690 780~920

=15 -20 =47 d=3a
B780CFHQL2 | >50~150 =670 760~900
B780CFHQL4 | 10~50 =690 780~920

=15 -40 =47 d=3a
B780CFHQL4 | >50~150 =670 760~900
B780CFHQL5| 10~50 =690 780~920

=15 -50 =47 d=3a
B780CFHQL5 | >50~150 =670 760~900

 BIRIAKR AR RAR

p0.2°

PIRERAER, ERFERTMEFERRTIEH, HENTRE=80J5 =100,

? The yield strength value applies to the R ,, if the yield strength is not pronounced.

® The minimum impact energy value may be 80J or 100J if agreed at the time of enquiry and order.

Manual of Heavy Plate M

62



ENERATREERE
High strength plate steel for pressure vessels

LFER T BREESH) %

= EE Chemical composition (heat analysis) %
j Thickness
rade mm
C Si | Mn Pt S Cu Ni Cr Mo¢ \Y B Pcm¢
B610E _
(08MNivR) | 10745 | <011 015 |1.20
~ | ~ |<0015|<0.005| <0.25 [0.15~0.40 |<0.20| <0.30 |0.02~0.06 <0.002| <0.22
BO10E | 45 | <045 | 040 |1.60
(12MnNiVR) <0.
10~60 |<0.09 | 0.15 |1.20 <0.20
B610CF ~ |~ |<0015|<0007| <025 | <040 |<0.30|0.10~0.30|0.02~0.06|<0.002| —
(07MnMoVR)
>60~75 | <0.10 | 0.40 | 1.60 <0.22
10~60 [<0.09 | 0.15 |1.20 <0.20
B610CF-L1 ~ | ~ |<0015|<0.005| <025 [0.20~0.50 |<0.30| <0.30 [0.02~0.06|<0.002|
(O7MnNiVDR) 0.40 | 1.60
>60~75 | <0.10 | 040 |1. <022
10~50 |<0.09 <021
B610CF-L2 0.1511.20
(O7MnNIMoDR) > 50°60 | <0.08 | ~ | ~ | <0.015| <0.005| <0.25 |0.30~0.60 | <0.30|0.10~0.30 | 0.02~0.06 | <0.002
040 | 1.60 <022
>60~75 | <0.10

@ HMEWMMRE, TRMEMREETE;
b Xt FER#E FI3%B610CF-L2(07MnNiMoDR), PE 2R AAF0.012%;
¢ EEARATFI6mMMAIB610CF(07MnMoVR)iHIR . /EE AR A F30mmAIB610CF-L2(07MnNiMoDR)$M#EMo S 8 TR o] REE K,
I PemAIRERGEURMAR, HUTARITE.
Si Mn+Cu+Ni Cr Mo, V

Pecm=C+—+—+ —+—+—+—+—+5B (%),
30 20 20 60 20 15 10

2 To improve the performance of the steel,the other micro alloying elements can be added.
® For B610CF-L2(07MnNiMoDR) applied to spherical tank,the P content shall be more than 0.012%.
¢ For B610CF(07MnMoVR) of nominal thickness<36mm and B610CF-L2(07MnNiMoDR) of nominal thickness<30mm,
the lower limit of the Mo content is not necessary.
4 Pcm,which means welding cracking sensitivity,should be caculated by the formula below.
Pcm=C+ﬂ +Mn Cu Ni g+m+l+58 (%)o
30 20 20 60 20 15 10
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EaTA ;W bk 180°% phi o6
Tensile test Impact test b=2a (a=iXtEE,
p = EE b=i{ttEE, d=TILER)
o on  [Thickness| FEMRES| WHEE |WEMKEA% e | RH 180°Bend test
nm Lower yield Tensile Elongation  |femperature| 'MPact b=2a (a=thickness for test piece,
strength strength after fracture °c energy b=width for test piece,
R, MPa R,MPa | (L,=5657S,) KV, J d=inside diametre)
B610E <20 =17
=490 610~730 - > =
(08MnNiVR) 20 =100 d=3a
>20~45 =18
B610E <20 =17
=490 610~730 -20 >100 d=3
(12MnNiVR) a
>20~45 =18
B610CF 10~60 >490 610~730
=17 -20 =100 d=3a
(07MnMoVR)
>60~75 =470 590~710
B610CF-L1 10~60 =490 610~730
=17 -40 =100 d=3a
(07MnNiVDR)
>60~75 =470 590~710
B610CF-L2 10~60 =490 610~730
=17 -50 =100 d=3a
7MnNiMoDR
(O7MnNMoDR)| - 60~75 | =470 590~710

: BIRAKFAERNXAR

p0.2°

2 The yield strength value applies to the Rpoz, if the yield strength is not pronounced.
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RBENBRAREEERR
High strength plate steel for pressure vessels with Ni elements

RS (RESH) %
= Chemical composition (heat analysis) %
Grade
C Si Mn P S Ni Mo \%
08Ni3DR <0.08 0.15~0.35 | 0.30~0.80 <0.010 <0.005 3.25~3.70 <0.12 <0.05
06Ni9DR <0.08 <0.35 0.30~0.80 <0.008 <0.004 8.50~10.0 <0.10 <0.01
EATR it 1802 i K
Tensile test Impact test b—:2a°.=‘q("a =iEEE,
= B - ; \ b=itHEE, d=TLER)
J(%? :j? Thi:_:Fknxess TEREE MHEE | BE/RIKE B I :gO?Bend test -
A . 5
rade mm Lower yicld Tensile A % Temperature Impact b=2a (a=thickness for test piece,
strength strength Elongation °c energy b=width for test piece
R, MPa R, MPa after fracture KV, J d=inside diametre) '
5~60 =320 490~620
08Ni3DR =21 -100 =60 d=3a
>60~80 >300 480~610
5~30 >560
06Ni9DR 680~820 =18 >-196 =100 d=3a
>30~40 >550
AMERRE ML, WPUTRNEMESTER, ERENEREIERBFRE.

b {EANBRARTERN, Cu<0.25%, Cr<0.25%, #i7&EERIESETRED .
¢ Cr+Cu+Mo<0.50%,

 BIRIAR AR R AR

p0.2°

2 To improve the performance of the steel,the other micro alloying elements can be added,the content of the added elements shall be reported

in the inspection document.
® As residual element,Cu should be <0.25%,Cr should be <0.25% ,which can not be analyzed if supplier guarantees the quality.
¢ Cr+Cu+Mo0<0.50%.
¢ The yield strength value applies to the R, ,, if the yield strength is not pronounced.
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Low yield strength plate steel for construction

WEBS® BEEDHT) %
Chemical composition (heat analysis) %
k=
e C Si Mn P S N
BLY160 <0.05 <0.10 <0.50 <0.025 <0.015 <0.006
BLY225 <0.10 <0.10 <0.60 <0.025 <0.015 <0.006
EaTR L h W v iR e
Tensile test Impact test
= X
Grade T AR3E HLISE B =GR JR3BEE IR A R
Lower yield strength | Tensile strength | Elongation after fracture | Yield ratio Temperature Impact energy
R, MPa R, MPa % % °c KV, J
BLY160 140~180 220~320 =45 <80 0 =27
BLY225 205~245 300~400 =40 <80 0 =27

CEAMTRE, REJBETHRNND. V. Ti. BEHEESTE;

o f iR I (IS A T IR

PR R % EE<50mm, Ly=50mm, b=25mm; EE>50mm, L =50mm, d=14mm,
X FEE>25mm~50mm, theRAAL,=50mm, d=14mm, {BFpHEE KL, =50mm, b=25mm;

CERAKAFHEN, EREERAR

o MHRBRAMEEER TN,

2Nb. V. Ti. B and other alloying elements can be added when needed.

® The orientation of the test pieces for tensile test is transverse.

¢ The dimension of test pieces for tensile test:for thickness <50mm, LO = 50mm,b=25mm:;for thickness>50mm, L0 = 50mm,d=14mm;
for thickness>25mm~50mm,L0 = 50mm,d=14mm.The arbitration dimension should be L0 = 50mm and b=25mm.

9 The yield strength value applies to the Rpo_z, if the yield strength is not pronounced.

¢ The orientation of the test pieces for impact test is longitudinal.

0023

¥ = 77 R HY = ©
LFEM S EET R EERGEZE (%)
BT MR [FEE P element S Reduction of area in %
=12 I
Quality class Grade % ST E AR
Average value of three tests Individual value
BLY160-Z15
Z15 <0.010 =15 =10
BLY225-Z15
BLY160-225
725 <0.007 =25 =15
BLY225-725
BLY160-Z35
Z35 — <0.005 =35 =25
BLY225-7Z35
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5 08 KRR G R SNAR

High strength plate steel for welded structure

LS (RIS %

Chemical composition (heat analysis) %

& S CEVa
Grade - =
c Si Mn P S Nb Ti v Al AE 2 mm
others Thickness
<50 | >50
BWELDY700QL2 <0.025 | <0.015
—— 1 <0.18 | <0.50 | <1.60 <0.05 | <0.05 | <0.06 |>0.018 | Cr<0.80 | <0.60 | <0.65
BWELDY700QL4 <0.020 | <0.010 Mo<0.70
BWELDY900QL2 <0.025 | <0.015 Ni<2.00
—— <0.20 | <0.50 | <1.70 <0.05 | <0.05 | <0.06 | >0.018 <0.65 -
BWELDY900QL4 <0.020 | <0.010 Cu<0.30
B<0.005
BWELDY960QL2 <0.025 | <0.015
—— <0.20 | <0.50 | <1.70 <0.05 | <0.05 | <0.06 | >0.018 |IN<0.015| <0.70 -
BWELDY960QL4 <0.020 | <0.010
H it LE e 180°Z5 it i
Tensile test Impact test b=2a (a?ﬁtﬁEfg,
EEmRRE MR bdiwg%ﬁﬁf%)
= Upper yield strength Tensile strength Wi S K A, % . L = LRN=REs
Grade R, MPa R, MPa Elongation iR Impact 180°Bend test
Temperature b=2a (a=thickness
EE mm EE mm after fracture 8 energy for testipiece
i i L=5.651S, ) ¢ KV, J . ;
Thickness Thickness ( 0 0 2 b=width for test piece,
<50 >50 <50 >50 d=inside diametre)
BWELDY700QL2 -20 =30
—_— =700 =670 | 770~940 | 760~930 =14 d=3a
BWELDY700QL4 -40 =30
BWELDY900QL2 -20 =30
—— =900 - 940~1150 - =12 d=3a
BWELDY900QL4 -40 =30
BWELDY960QL2 -20 =30
—— =960 - 980~1150 - =12 d=3a
BWELDY960QL4 -40 =30

REEEURNEEEEITE, CEV= C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15;
© R B A BRIKRBER, RAR .
coRFR B EIRFE, IR AR

¢ Hahi B I,
2 To improve the property of steel,the other alloying elements can be added, CEV= C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15.

® The orientation of the test pieces for tensile test is transverse;The yield strength value applies to the Rp0.2, if the yield strength is not pronounced.

¢ The orientation of the test pieces for impact test is longitudinal,

4 The orientation of the test pieces for bend test is transverse.
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Abrasion resistant plate steel for engineering machine

WEMS RIESHT) % o | ERR *@E
Chemical composition (heat analysis) % & Impact test HEK
= %—kﬁ S }:Epc
G - | EE
Quality| :g .
Grade B Impact | Brinell
C Si Mn P S Cr Ni Ti Mo Alt B class Temperature| energy | hardness

C KV, J HBW

BHARDY360 | <0.20/<0.60|<1.60|<0.025/<0.015/<0.80|<0.50|<0.05|<0.50|>0.015|<0.005

~ 20 |330~390

BHARDY400 | <0.22(<0.70|<1.60|<0.025/<0.010{<1.00|<0.70|<0.05|<0.50|>0.015|<0.005

~ 00 |370~430

BHARDY450 | <0.26/<0.70|<1.60|<0.020{<0.010{<1.10|<0.80|<0.05|<0.55|>0.015|<0.005

=20 |420~480

BHARDY500 | <0.30{<0.70|<1.60|<0.020{<0.010{<1.20|<1.00|<0.05|<0.60|>0.015|<0.005 =20 |470~550

O0O|m|>» MO O|®W|> MO O|W|> MO0 | |W|>
1
N
o

m
1

A

o

REBEFBETRIHETEETR, HCu, AsERRRTRER, NCu<0.30%, As<0.08%, INHITTREMRIETT AT,
o ORI A A
cEEEN-A=MRBERNTIYE,

2 To improve the property of steel,the other alloying elements can be added.As residual element,Cu should be <0.30%,As should be <0.08% ,
which can not be analyzed if supplier guarantees the quality.

® The orientation of the test pieces for impact test is longitudinal.

¢ The value of Brinell hardness is the average of three tests.

Manual of Heavy Plate M



69

B G
The Honour of Heavy Plate Products
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EEESEM

Information Required for Orders

1. FRERIES
2. ¥R
3. R~
4, BHEE. ITREAEE
5. XHIRRE
6. =AM
wERD . MR, BFEERG. RLE, FREFEF
7. BERIMITE
AT, #INT. R, BT

8. WIRAIRIETTE
T/ . B=ARENXNIER. FERRBEKEEAR
9. HERAXHIENETEERIXENEDR
AT~ B RIERFM

. Grade designations and other symbols
. Standard specification

Size

. Unit weight and total weight

. Delivery conditions

o oA W N o

. Properties of products
Chemical composition,mechanical properties,ultrasonic inspection,heat
treatment,marking.
7. Intended application and fabrication method
Cold forming,hot forming,heat treatment,welding methods
8. Testing method
Certification of factory,certification of the third inspection agency,inspection content
9. Other special concerned contents about the fabrication
Especially the requirement and attention for the ordered products
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E LR HIRAE]

http://www.baosteel.com

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

EiRE TEMEEHER

Heavy Plate & Engineering Materials
Sales Department

ik _EiEELEIFTI33S

HR%: 200940

HiE: 021-26641204

1£H. 021-26645421

BERERBRE=E EIWRF AL
Technology & Service Division, Baosteel Service Hot-line
Heavy Plate Department

itk EEFILERSE=EE

EE4S, 201941 400-820-8590

BiE. 021-26642550
#£H. 021-26645077

ENEL

http://www.baosteel.net.cn

ERES5/+F Domestic Sales Channels

IFNEREARSERRA
HiFE: 020-32219999
f5H. 020-32219555

FEERNMBESFRAT
BiE. 021-50509696
f£H. 021-68404618

KINEREFAZSHRAT
BiE. 027-84298800
f£HE. 027-84298224

LEERELNMRZFRAE
B1i%. 021-36014688
f£H. 021-51266500

EPBAERFRILESHRAT
BiE. 024-31391158
f£E. 024-31391160

IEEENEABRSERALF
BiE. 010-56512000
f£H. 010-56512199

LEENARERLA
BiE. 021-60869800
#£E. 021-60869804

At KA KX Northeast Asia and Oceania Region

EM@EEKA S

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

FAX: 0081-3-3237-9123

RAPENEEBRSERAA
Bi%. 028-85335388
f£E. 028-85335680

L EENHERERESBRAT
BiE. 021-36014655
#£H. 021-51266522 51266533

EMBHERESH

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

FAX: 0082-2-5080891

ZEIEMNEBIEAKX Southeast Asia and South Asia Region

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

FAX: 0061-8-94810536

ENEFIE RS HRRA

TEL: 0065-63336818
FAX: 0065-63336819

BAOSTEEL SINGAPORE PTE LTD.

ERENELT

TEL: 91-22-30071700
FAX: 91-22-30071777

BAOSTEEL INDIA COMPANY PRIVATE LTD.

Rl g 1

VIETNAM OFFICE

RERRL
THAILAND OFFICE

TEL: 0084-8-39100126  TEL: 0066-2-6543008

EWERMERLA
BAOSTEEL EUROPE GMBH
TEL: 0049-40-41994101

FAX: 0049-40-41994120

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

E£MAK America Region

EWNERFIRMEB P OERRF
BAOSTEEL ITALIA DISTRIBUTION CENTER SPA

BXdEmZ AKX Europe, Africa & Middle East Region

FAX: 0084-8-39100124  FAX: 0066-2-6543010

EWPRARL

ENAEFHRAF

BAOSTEEL MIDDLE EAST REPRESENTATIVE OFFICE  BAOSTEEL ESPANA, S.L.

TEL: 00971-4-8840458
FAX: 00971-4-8840485

ERFRARL

BAOSTEEL CENTRAL AND EAST EUROPE OFFICE

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

TEL: 0034-93-4119325
FAX: 0034-93-4119330

EWNEMRSERRA
BAOSTEEL AMERICA INC.
TEL: 001-201-3073355

FAX: 001-201-3073358

BIEAARL

LOS ANGELES OFFICE
TEL: 001-949-7526789
FAX: 001-949-7521234

REFRARL
DETROIT OFFICE
TEL: 001-248-2089918
FAX: 001-248-2080999

ENBHERSERLF (EXBHERARL)

BAOSTEEL DO BRAZIL PTE LTDA.
TEL: 0055-21-25311363
FAX: 0055-21-25310298

PRI R AL
HOUSTON OFFICE
TEL: 001-281-4847333
FAX: 001-281-4842655
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