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The Development of Hot-rolled Automotive Steel Sheets
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With the increasing awareness for safety, energy saving and
environment protection, there is an urge for high strength
steel for automotive. Hot-rolled high strength steel sheets,
which are widely used in wheel, beam, carriage, axle, drive
shaft, chassis, suspension and other important parts, can
provide great potential for weight reduction.

Baosteel began to develop hot-rolled high strength steel
for automobile in 2004 and successfully developed various
types of high strength steel which can satisfy different
performance requirements, such as:

@ 550~700MPa low alloy high strength steels in yield
strength with good formability and weldability, which
can be used in beam, carriage, drive shaft and other
structural parts of automobiles.

@) 450~650MPa wheel steels in tensile strength.

©) 600MPa grade steel for axle housing in tensile
strength.

@ Advanced high strength steel (440~780MPa high
hole expansion steels, 580 and 780MPa dual-phase
steels, 580 and 780MPa TRIP steels) with good
formability and high anti-fatigue property, which is
applicable to parts with complex shapes.

® Heat treated ultra high strength steel and wear
resistant steel.

Baosteel adopts advanced smelting technology to gain
pure steel with low inclusion. Precisely controlled rolling and
controlled cooling technologies are used to obtain expected
microstructures to meet application requirements.

Baosteel hot-rolled high strength steels for automobiles are
widely used in car and truck factories, auto parts factories
and car tuning shops. High strength steel sheets make
it possible to reduce auto body weight, which thereby
contributes to improved manufacturing cost.
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s Commercial Vehicles Beam Steels

AREEAEEENAGEG, ENRNRIEEDEN RS EEERS MEZATRX D, BREERREESR: PEAR. BE
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Beam structure bears the main loads of the commercial vehicles. The beam steels must show good strength and toughness,
and high fatigue property. From the forming methods, commercial vehicles beams can be divided into stamping beam, rolling
beam, and welding beam. For stamping beam and rolling beam, the steels should have high cold forming performance. For
welding beam, the steels should show good weldability.

Baosteel beam steels mainly include microalloyed high strength beam steels and ultra high strength beam steels, with a
highest yield strength of 960MPa.

PSR -
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Steel Characteristics S 110 IW
SBARNAIRESEREBERIIAT7OOMPa, NMXEH ;%’ A oo
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BREHRBF e A R IR IR MERE, BT HERR. EEKX 2 -
PIARIRIERRLEH, by eo0

% 700 ' 700
BEBARNAITRaSEREBEIAI0MPa, LI RR  © —
TR, BASNMSE. RIFHETMITER. e 000 550

BELL R RIFROIRIE RS, HEBR RO RENEERE, s00 [ 2900
EARTIREARREM, 400
High strength beam steels reach the highest yield strength SEEt B BEEm
High strength steel Ultra-high strength steel

level of 700MPa. The steels not only have good purity,
excellent toughness, and good fatigue performance, but also
have excellent performance of cold forming and welding.
The steels are suitable for stamping beam, rolling beam, and
welding beam.

Ultra high strength beam steels reach the highest yield
strength level of 960MPa, delivered by heat treatment. The
steels show high purity, excellent toughness, good fatigue
performance, good weldability, excellent flatness and surface
quality. The steels are suitable for welding beam.
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Mechanical Properties

hfeIR 36 Tensile Test

BERD | faEgES — - Lihitee
SSSHEEHEH MPa Grades ReH Rm % Bending Test
MPa MPa A
EEARH ) e Y
T 355 B510L >355 510-630 >24 D=0.5a, 180 THVERRE R
B550L i - s 7 o
500 QStES00TM >500 550-700 >17 D=1a, 180 /AR R AR
B600L ~ . .
550 QStE550TM >550 600-760 >16 D=1.5a, 180 /AR R AR
= 7 B650L - . o
=58 AR 600 QSIE600TM >600 650-820 >15 D=1.5a, 180 /AR R AR
High strength beam
steel B700L . s .
650 QStE650TM >650 700-880 >14 D=2a, 180 JH/ER R AR
B750L \ - ) - 2
200 QStE700TM >700 750-950 >13 D=2a, 180 /AR R AR
B750LD >700 750-950 >13 D=2a, 180° IR1E KR
HBE5RARN 800 B85OLE =800 >850 212 D=4a, 90° RiEAR
Ultra high strength
beam steel 960 B98OLE >960 >980 >12 D=6a, 90° 1REAR
=
M&SE

Available Size

1 B K
Thickness, mm Width, mm Length, mm

1.5-12 900-1800 2000-13000
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Application Case

EIREFIEAREEN
A lightweight design for welding beam of a flatbed truck

BEENEEAR SEHE40T Welding beam of ultra high strength steel, specified load 40 tons

#1413} BOSOLEB =8N E . B750L 558N Material: ultra high strength steel BOSOLE replace high strength steel B750L
RRE SN EEEH840kgFE{EI600kg After lightweight design, weight decreases from 840kg to 600Kkg.

B E240kg, HEZ28.6% The weight reduction is 240kg, and weight loss rate is 28.6%

%514 B (#HRHRB7500) AR MR BISOLE)
Structure Original Design (B750L) New Design (B98OLE)

LEiR

Upper wing plate 8mm 4.5mm

TER

Lower wing plate (9 6.20Q

Vertical plate

sE=28.0%
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A lightweight design for stamping beam of a heavy truck
2RI AZR FHEE30~55t Stamping beam of high strength steel, specified load 30-55 tons

7 QStE7T00TME R B510L Material: high strength steel QStE700TM replace B510L

YRR EMNFEEH686.5kg (7+5mm, XX After lightweight design, weight decreases from 686.5kg (7+5mm double
BZR) B{FEN469.5kg (8mm, EBEZR) beams)  to 469.5kg (8mm single beam) .

BEE217kg, HEHE31.6% The weight reduction is 217kg, and weight loss rate is 31.6%

se=31.0%
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s \Wheel Steels
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Product Characteristics

ERNA o AEREES SR SR, SaEaEEUND. TERAE, BE5RE. RIFIEETEE. RIFMTTHES T
BE; Fottssa Rl 2RSSR AE, EBREREMN BRI+ SR ANEINIES S FLERMN B+ I KRN, BEE558E.
RIFROIRZRMERE . BIERESRLE . BRI IEEE. RIFIIMTIR S 1tEE.

Wheel steels consist of the high strength low alloy (HSLA) type and advanced high strength (AHS) type. HSLA steels are
strengthened by Nb and Ti with high strength, good weldability, excellent cold formability. AHS steels are mainly strengthened
by phase transformation such as DP steels with low yield ratio and FB steels with high hole expansion ratio with High strength,
good weldability, low yield ratio, excellent cold formability, high fatigue resistance.

AL LR
Microstructures

EREEEFERN AR (SRR
HSLA wheel steel Dual Phase Steel FB steel
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Mechanical Properties

- - g T
Steel Type Steel Grade Rp@_z: MPa .S.
B500CL 380-500 500-620 226
T B550CL 450-570 550-680 >04
HSLA B600CL 500-620 600-750 500
B650CL 550-680 650-800 520
B BR330/580DP 330-470 580 19
izl BR450/780DP 450-610 >780 >14
BR300/450HE 300-420 450 >04 >80
SEREE
By BR440/580HE 440-620 580 >14 75
BR600/780HE 600-800 =780 >12 >55

a. BRISTAEN, RAR ,, SURMR,
a. If the yield point is not pronounced, the values of Rpa2 apply. Otherwise, the values of R, apply.

BRI

Available Specification

o S 7 o B

e Type Stod) Grac
B500CL 16-14.0 800-1400
SN . B550CL 16-14.0 800-1400
HRN] B600CL 1.6-14.0 800-1400
B650CL 1.6-14.0 800-1400
e BR330/580DP 16-6.0 800-1400
PP SEE] BR450/780DP 1.6--6.0 800-1400
BR30O/450HE 1.6-6.0 800-1400
;%g’; %;N BRA40/580HE 16-6.0 800-1400

BR600/780HE 1.6--6.0 800-1400




LR T R

RN FIEN
n Steel for Truck Body

BEREEM. BAERRIREPRAZ T a R EIRE. EER. RENEETN, MEBRBEEEINT ABREEEWIGE
IREHREBYINEEMNFTR, TWFRT—RINAERE. B RS RAELNRNMERR, OB ERPRENIRIT 2N
T KEMWA. RRASTR.

BEERARBANERNA S S BENEN, PILIREARES0-50%, RAMERHISHNERRBEEESNIMELF. FEERME, 3
MIFIRR. WEREF SR, EWPIABPRALEH. T, BiE BEAIRITR— I FRARTS.

Truck body or mixer tank body in service will withstand wear,severe loading impact, strain load condition, with overload control
more and more strict, highway vehicles will face more and more urgent demand for lightweight, Baosteel has developed
a series of truck body, high strength hot rolled steel plate and wear-resistant steel plate to meet the user’s requirement of
lightweight design, easy processing, longevity and durability, low cost and so on.

The dump truck body adopts wear-resistant steel instead of ordinary steel structure, can reduce the body weight 30-50%.
Truck body made by wear-resistant steel,perform high strength and high rigidity, anti impact dent with good toughness,
abrasion resistance and long service life. Baosteel can provide package of technical support, such as material recommending,
processing, welding, and the lightweight design as well. .

RSN R ™ oy
Truck Body Steels and Typical Application

x5l ha= iR
Type Grade Product Features

R STEN, ERTARBHEERS

S Low grade, apply to road dump truck body, etc.
BWIiEZ 9 BW450 ShESTEN, SRTV BEHEERSE
Wear resistent steel ~ BW500 High grade, apply to mining dump truck body, etc.
SRFCTIEN, ERFRE T EREER. RS
BW300TP ; ; .
Easy forming wear resistent steel, apply to concrete mixer tank body, etc.
LSRN, I SN, SIFE. SaMA, ERTEERERISTEE. IE
T B65OXT ARG, BPHEE.
Hi ?stren th steel B700XT High strength steel plate, with good plasticity,easy processing, easy welding,
9 9 B8OOXT high strength and durable, suitable for the modification of the truck body cold

formed tube, side panels, frame structure, crashproof beam and so on.
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Mechanical Properties

Grade Re, MPa Rm, MPa

B650XT >600 >650
B700XT >620 >700
BB8OOXT =700 =800

JE(REE
A%
>11

180°87%
TLER

d=2a
d=2a

d=2a

v FAZ£ 5l Application Case

. RFB700XTHIE&EH R E

fUEEF LR
Lighweight semi trailer
manufactured with
B700XT

. BRFERFRBEBW450

MR EISHIA 2R
[taly a user using BW450
wear resistant steel
manufacturing mining
dump truck body.

. REIBW300T B &5

N B EEFR

Road dump truck body
manufactured by BW300
wear resistent steel.

. SRFABWB00TPHIIERTE

BrmEERE, 2itA
E240000E, T RFEIL
iz

Concrete mixer drum us-
ing BW300TP, exported
to Southeast Asia mar-
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m High Strength Steel for Shaft Tube and Axle

= AR

Applications

FMART—RINSBEEME, DPERPERHRN, NERNBEEWMIRMETZMBRAE,

RHEEMENEESRE. ZHE. ZEESERES, £78FXs, ERT EISE RMENE,
POREMEIERTRREMRETZ, BEfSHRSITAARBEBRRIEVPNENENGERE RRFNVES 16, T mEERTEN
BERRIERRNSRHE BRI REEEREAEEWIANILE,

Baosteel has developed a series of high strength cold forming and hot stamping hot-rolled steelfor Shaft Tube and Axle, which
provides a variety of solutions for the lightweight of axle housing.

Cold forming axle housing steel with high strength, easy forming, good welding performance and high production efficiency,
suitable for the production of light truck axle housing.

Hot stamping steel axle housing is suitable for hot stamping forming process, its special designed microstructure ensured the
high strength and good fatigue performance after hot stamping. The steel is mainly used in thick axle housing of heavy truck
for the purpose of reducing weight, and has been certified by a famous German commercial vehicle enterprise.
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Products Introduction

Fram A ERE

Products and Mechnical Properties

- o O\ASTE TSN /2 \;_{F

pe B TRRE 18028, BLER | AR

Steel Grade Re, MPa Rm, MPa Erelng (e Felel e

’ ’ Diameter Application

B600QZR >550 600-760 >14 1.5a
EEHER

B700QZR >600 700-850 >13 1.5a Steel for Shaft
Tube

B750QZR >700 750-900 >13 1.5a

B440QK >295 >440 >34 1a

B500QK >460 >500 >19 1a RIFEM
Cold Forming for

B600QK >550 >600 >15 1.5a Axle

B700QK >600 >700 >14 2a

BQT800

(FELER) >600 >750 >12 =

(Hot-rolled Plate) RO EM A
Hot Stamping for

BQT800 Axle

(FRHERR) >460 >550 >21 =

(Hot-stamping housing)

11
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FRBER
Microstructure

RIFEFSN: SRERAAR PORERT R T IEAMDERAEAR,
Cold forming axle housing steel: Ferrite Hot stamping axle housing steel: Lower bainite and martens-
ite
++
AAESE

Product Range of Dimensions

Nz FESEE BE FE KE
Application Thickness, mm Width, mm Length, mm
8

EIXHE RN

Steel for Shaft Tube > 900-1800 2000-12000
SRR

’Vﬁiiﬁ’?’ ) 2-8 900-1800 2000-12000
Cold forming axle housing

R FUAR S

BB 7 8-14 900-1800 2000-12000

Hot stamping axle housing
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Application Case

HNEEIMEF18EEE, BERNEEHT RABQTS00ENRQ420, fudEEEHFRNIREEB14mmETEZ11mm, HE20%
(21KG) . EMMIFEIRIT. BEIZTE . (82, BH IR RIRHEAMIRS.

Baosteel recommended axle housing user to use BQT800 instead of Q420 to produce 13tons heavy truck axle housing, and
the hot stamping steel plate thickness decreased from 14mm to 11mm, the whole axle housing weight loss by 20% (21KG).
Baosteel provides full-service including the simulation design, hot forming process, welding and fatigue test.

hEITE

Simulation design

R

i&E
s Fatigue test

Process

sE=l0%

13
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m Special Steel for Automobile

= it

Products Overview

FWRELSANEIERR G, SEEWN. RETEN. BEMERITm, [ ZNATREAEERNE, SEZTEME. TiE
. WP A TEERETE . Bal, EMEAN TEMES, MESTRMRELISHFN, MAHETHFPHNEK,

Hot rolled special steel in Baosteel includes carbon structural steel, alloy structural steel, carbon tool steel, sping steel etc.. Hot-
rolled special steel have a wide range of applications, they are used in saw blades, automobile parts, engineering machinery,
oilers, chemicl energy and other fieleds. At presently, Baosteel has formed a full range of hot-rolled special steel, and greatly
meet the needs of our customers.

Rt =g =
Product Characteristics
SRE: RAMRZEFINIPIMEGEIEE LS, KRS RORESY), FNKB A%, ARFHNS, FaiEREaAIRIR

°

1

AR R T RRBIIEE, RV ARIRIRERHERFINT T &R,
STEELRES: B B ORIRIXERES, MAHERPHISFAER.

High purity: the strictly controlled refining and continuous casting process makes steel more pure and more uniform, and
greatly improved the service life of the product.

High precision: the precisely controlled by the world class hot mill plant, the microstructure and the tolerance of the products
satisfy even the most stringent requirements.

Multiple delivery conditions: including hot-rolled, annealing, quenching and tempering conditions, greatly satisfy the needs
of users.

0.30
0.04

- O N\ 27,

Y O

0,30 100 'Sor.5 51 ‘225 123 m

BEAZ
Tolerance on thickness

S0 v M Crown2S ¥ M Crownd0

EoEmE (LE)

Crown
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Main Varieties and Grades
AR5

Product
Categories

xR ZE N
Carbon steel for
machine structure

e M=t
Carbon tool steel

BELEIH
Alloy steel for
structural use

AETEW

Alloy tool steel

SHREEN
Spring steel

B2t kS Vs o

FEINE
Main Standards

JISHTE
JIS standard

SAERME
SAE standard

ENATOAE
European standard

JISHTAE
JIS standard

SAEHNE
SAE standard

ENATAE
European standard

JISHhE
JIS standard

ASTMAIT f
ASTM standard

EN#R/E

JISHTAE
JIS standard

EN#RE
European standard

JISHnE
JIS standard

ENAR £
European standard

Elfm
GB

GB
ASME

h&=
Steel Grade

S15C-S55C%

SAE1010-SAE1070%%

C10-C75%

SK5, SK4

SAE1074, SAE1078%%

C80%

SCMZ7I|, SNCMZFIIZ

SAE4130, SAE4140%
16MnCr5, 34CrMo4, 42CrMo4%

SKS51%

75Cr1, 80CrV2/8CrV, 75Ni8%F

SUPB, SUP9Z:

50CrV4/51CrV4, 58CrV4,
GB:

27SiMn, 65Mn, 60Si2MnA,
62Si2MnA%E

15CrMo, 12Cr1iMoV
SA387 5%

[z FR s
Applications

SENMTEM, EHERETEM 8%
B A R MR ERNEENS,
Various type of mechanical parts, in-
cluding automobile parts, chain, friction
plate and used for cold-rolled.

TR DR RUNHZEHHRALEE
JEENENER

Saw, blade, knife, agricultural machine
parts and for cold-rolled use.

BR[ETEIM, 5. ERETHAE,

MRMREERNE,

Various type of automobile parts, chain,
seat adjustment systems, clutch plates

and used for cold-rolled.

TR R, MRERIERNNE.
Cutlery, saw, circular saws and for cold-
folled steel strip.

BRWSREPNE LT, ES285HE
#RR, 5EE,

Various elastic parts in winding appara-
tus, etc.

WIPED B AW, HAR., 2amE.

15
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Application Case

REMN R RS RINR

Special steel plate for automobile power system

DR G AN ME AT E M ERRS, MATIEERN16MNCroLAR AR Y5 A SAE105006], HEHMFIETZEZ,
WREIEZME, MRS E, R EMRE TRESER,

The power system parts needs high reliability of material, for example engine rocker steel 16MnCr5 and engine flywheel
steel SAE1050. The manufacturing process of complex parts involves complex forming, so high demands on high purity and
stability properties are required.

BB RFREHRNRY

Special steel plate for automobile transmission system

BEne GRS, MEAEEERSRPNERTENMG, EWNARNRFBERNE0CVA, 58CrVAET ZNATESE
AEBER, BREERATURARDSCRES TR, Mk 4 ik 2 EFRITHKT,

The clutch is the core of the transmission sytem and diaphragm spring is the important component of cluth. Spring steel
provided by Baosteel, for example 50CrV4 and 58CrV4, has been widely used in various types of clutch, including traditional
AT and Volkswagen DSG dual clutch gearbox, the fatigue life of the products reach the international advanced level.

RERRENERN

Fine-blanking steel for automobile

R’EIT, —MELNBT0-100SMME P REBH TS F SRR HHIRS. EFETIML, DAL, AIMAARZEAESK
BEME. EWEERRIBRITE THETRIIBM, AR T EAR P TIARAR R,

According to statistics, a car contains ablut 70-100 kinds of fine-blanking parts. They are existed in the transmission system,
braking system, seat system, air conditioning systems, exhaust systems, airbans and other key components. Baosteel as
a pioneer in China firstly developed a aeries of fine-blanking steel, which greatly promoted the upgrading of domestic fine
blanking industry technology.



REE

Engine rocker arm

REZEER
Valve plate for
air-conditioning compressor

FoITRERMG

Parts for manual gearbox

BT RFEE DA
Drive and transmission components
for automatic gearboxes

S
- -

HIEHRIFE T

Brake components

Flywheel disk

SEBB RIS

Door lock components Window lifter

BSR4 LEHREME
Seat adjuster Seatbelt components
components

I R AR R ER

Fine-blanking parts in automobile

Clutch

LRFER S 2F AR
Synchronizing rings for
gearbox

LEHREEM
Seatbelt tensioner

ABSHKHER
ABS rings

RERAGE=Z]
Flange for cooling system

17
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Hot forming Steel for Automobile

IRt =)
Product Features

E}Z FAERNENAERESE (RRAX) RETERMSIEEN, BEEHITHPE, FRNERERIIFESREL
D C#FK) , PHEREHAISREIAZI1200MPalid £,

Hot forming Steel for Automobile can reach the strength above 1200MPa by utilizing metal elongation property under high
temperature (Austenite) and rapid cooling (quenching) in die.

HERD (BED) (%)

Chemical Composition (Heat Analysis) (%)

hE =

BR1200HS <010
BR1500HS <03 <12 <20 <010
A BE

Mechanical Properties

TMALRE
'{k/u\ Rm
Status
(MPa)
#EL
Hot-rolled >280 <700 >18
BR1200HS o
HANBE
After heat treatment 900-1200 >1200 >8
b 320-630 420-800 15
Hot-rolled - - >
BR1500HS
,
Ul 950-1250 1300-1800 =6

After heat treatment




H 5T AAG
Available Specifications and Sizes

s B
Crece Thickness
(mm)
BR1200HS 1.8-6.0 800-1850
BR1500HS 1.8-6.0 800-1850

B LA E BE P IADE I,

To those requirements out of the spec range, trial production can be arranged based on further discussion and agreement.

BRI 3R
Typical Applications

[TZ AT B, FEIIBAEIIARITE.

Widely used in B pillar, side intrusion beam and bumper, etc.

19
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m [Technical Solutions

MM RSB DL I TEARNBHGST AR,

EWEENIRSEDESIRTT, MR N AERE N —HFRAGTRNREE.

MERRITSEES = ST R

o (#8) =3 * BNt
* MYEEHN o LML
* MYETREHN o HDT
* Br3eiN o REIRIT
o WAEH. SIFL LI

BIFR. thiA. &E R H#=E

ZRMTE T =R
VAT LA R,
FEF B R I e 52

TAE B o @) B A TERAE
TIRE D SRAMFEE
TR ORARSFREAE,

MITHANAESZE GBETHMERASR
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* iEE LI

ERERNERERH
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S585M: BS/BW/BP/BT/BC...
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ELNEIRGERAT BAOSHAN IRON & STEEL CO., LTD.
http://www.baosteel.com http://www.baosteel.com
MRS TIEMRIHEES BER5™mRSE FEINRF ML ENECFEE
Hot Plate & Engineering Materails Sales Department  Customer and Product Service Department ~ Baosteel Service Hot-line  iBaosteel
doiik: ESEURAIRISTS eik: B IRE1800S 400-820-8590 http://www.ibaosteel.com
BB4%: 201999 HB4R: 201900
HiE: 021-26641191 HiE: 021-26648888
fEHE: 021-26645077 fEE: 021-26645295

EINE 5/, 7T Domestic Sales Channels
LEENEERERAT EREREAFARSERAT T HNENEHFRSERAAE RAPENABRASERAA
BiE. 021-26640781 1%, 010-56512000 BIiE. 020-32219999 B1iE. 028-85335388
f£H. 021-26640700 f£E. 010-56512199 f£H. 020-32219555 f£H. 028-85335680
RINEREFRSERAT  AAERFLRSERAT LEERNEFEGRRSERAT LEZNNMBRSERAT
BIiE. 027-84298800 B1iE. 024-31391158 BIiE. 021-26640606 Bi%. 021-50509696
fEHE. 027-84298224 f£H. 024-31391160 {£HE. 021-26640666 f£E. 021-68404618

FALER#EMAKX Northeast Asia and Oceania Region

EH@EEHRASE  BRESHA EMEAFTESHRAR BREFSMH BGMRR &4t BHESA

HOWA TRADING CO., LTD. SEOUL OFFICE BAO AUSTRALIAPTY LTD. MELBOURNE OFFICE BGM CO., LTD KAOHSIUNG OFFICE
TEL: 0081-3-32379121 TEL: 0082-2-5080893 TEL: 0061-8-94810535 TEL: 0061-03-96636830 TEL: 0082-70-4225910 TEL: 00886-7-3356606
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