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Manufacturing process and delivery condition

EFETZME: BSRIIBSRNXABEAIKEIE
BEEN, S@dPINERRHITES RS, &5
HEFEL BN R BIEELRS T2ELHIRE,
BREFEVIR REMHEZREFGENRLET
2, MIBRAIERER . (A1)

TEIRS: BSRIBSBNRARLERER

1
Do

Ultra-high strength steel (UHSS) with 800MPa yield
strength for construction machinery was first developed
in China by Baosteel in 2008. Now 800MPa-1300MPa
of BS series of UHSS products have been available.
These products are manufactured with advanced steel
making, rolling, and heat treatment processes. They
have stable excellent properties such as ultra high
strength, good toughness at low temperature, good
welding performance and cold formability. This series of
products have stable performances, good plate shape
and excellent surface quality.

These products have been widely used in vehicles and
engineering machinery such as cranes, pump trucks.

Manufacturing process: The BS series UHSS steel
is killed in oxygen converter. After secondary refining
and continuous casting, the slabs are reheated, rolled
in TMCP rolling process, leveling and cutting process.
Then, they will be heat -treated.

Delivery condition: The BS series UHSS steel is
delivered in heat-treatment condition.
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Fig.1 Manufacture process
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Product range of dimensions
BEEX

Designation
B S 9 6 0 Q C
N LEHIEN EREEER DQZ!= & (DQ type products),
Baosteel  Structural steel  Yield strength Q: #:K (Quench), C: & 4EE (Cold forming),
B S 9 6 0 D
W 95 EREEFR RQZE! = & (RQ type products),
Baosteel  Structural steel Yield strength D: —20°CA:E M M AE (toughness at -20°C),
E: —40°CARE i M &E (toughness at -40°C),
(HEME
Products available
FEINBS AR BH RN B MRAFTR, BHNE The available gauges of BS series UHSS steels are as
SEE T 5 eNEL RN ST N EBE R shown in the table 1. Contact us if the required size is out of

range.

F1 BRHRELBERINEIETEE
Tab. 1 Gauge of Baosteel Hot-rolled UHSS

Vil P S S MmEE PX R 3E B PR i< B TRRE

Category Grade Thickness, mm  Width, mm Length, mm Delivery condition
DQZA! BS800QC 3-4 850-1400 DQ+T

DQ tyoe BS900QC 2000-12000 (FELFEN+EIN)

s BS960QC >4-8 850-1600 (Direct quenching and tempering)

ro® | psseop@ | Ot | %0716 QT

RQ type BS11 OOD((E)) 2000-12800 (B&FEA+EIN)

BS1300D >4-12 850-1850 (Reheating, quenching and tempering)

Ultra-high Strength Hot-rolled Steel bR as R g
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Technical supply conditions
2 WA ZA-DQE = ML F AL (Wi%)

Tab. 2 Chemical composition of DQ type products

é?:i C Si Mn P S Al
BS800QC <0.12 <0.50 <2.00 <0.020 <0.010 20.015
BS900QC <0.12 <0.50 <2.00 <0.020 <0.010 20.015
BS960QC <0.12 <0.50 <2.00 <0.020 <0.010 20.015

SE: RIBREER, TRMAND, V. Ti. Mo. BEAETE,
Note: Nb, V, Ti, Mo, B may be added according to requirement

3 HETRORFZ M4 -RQEL ™ ML LD (Wt%)

Tab. 3 Chemical composition of RQ type products

é?:i C Si Mn Cr Mo P S Al B
BS900 D(E) <0.20 <0.50 <2.00 <1.0 <1.0 <0.015 | <0.005 | =0.015 | <0.005
BS960D(E) <0.20 <0.50 <2.00 <1.0 <1.0 <0.015 | <0.005 | =0.015 | =<0.005
BS1100D(E) <0.22 <0.50 <2.00 <1.0 <1.0 <0.015 | <0.005 | =0.015 | =<0.005

BS1300D <0.30 <0.50 <2.00 <1.0 <1.0 <0.015 | <0.005 | =20.015 | =<0.005

. RI\EBEER, TRMMAND, V., TEEETE,

Note: Nb, V, Ti may be added according to requirement

R IR -DQELE B e
Tab. 4 Mechanical properties of DQ type products

ke Tnikie® HEHIRE®
E E Tensile test Bending test Impact test
Thickness EREE  mEE  mms  ERee L AEEO
mm Di :‘ Yield strength Tensile strength Elongation ggg]d;?gr T - xt iﬁrp‘)z\::pt
irection ReH, MPa Rm, MPa A % q emperature J )
BS800QC 3-8 L 2800 2850 210 d=4a, 90° -40°C 227
BS900QC 3-8 L =900 2950 210 d=5a, 90° -40°C 227
BS960QC 3-8 L 2960 2980 28 d=6a, 90° -40°C 227

1) R T T = i, =405, RERAELOIIRE, |, = 5.654S,

2) THIXRBERRME d=ZLER, a=PRAKREE,

3) AEIXIERARLVEIER O, BT TESTIE (AEie ) RPPEED S (10x10x55, mm) HEE,
RIS/ ARBER, ZEFLBIRN; IRE<6mmB RUR AR

4) AHMEA—H=NEHRRERNTHE, AFET—DAENHRERNTFAEE, EFSNTREENT0%,.

1) Tensile test sample T=transverse direction, L=longitudinal direction. A short gauge length sample (1, = 5.65«/§0) is used in tensile test.

2) Transverse sample is used in bending test. d=bending diameter, a = thickness of steel sheet.

3) Charp V-notch longitudinal sample is used in impact test. The values in Tab. 4 are required from full sizes (10x10x55, mm).
The values are reduced proportionally when 1/2 samples or 3/4 samples are used. Impact test will not processed with sheet thickness <6mm.

4) Impact value is the average value of 3 test results. One result lower than criterion but not lower than 70% of criterion is permitted.
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Tab. 5 Mechanical properties of RQ type products

R ke THife@ RIS
e EE Tensile test Bending test Impact test
Grade UG GEES EREE  mnEE  mmk  SHRE - FRE®
(L) Directi Yield strength Tensile strength Elongation dignmel?egr T - xt impZ::’i
irection ReH, MPa Rm, MPa A, % emperature i
BS900D -20°C 227
E— 3-12 2900 2950 212 d=5a, 90°
BS900E L -40°C =27
BS960D -20°C =27
E— 3-12 2960 2980 210 d=6a, 90°
BS960E L -40°C 227
BS1100D -20°C 227
s —— 3-12 L 21100 21250 28 d=6a, 90°
BS1100E -40°C 227
BS1300D 3-12 L 21300 21350 >8 d=8a, 90° -20°C 227

1) RS AT =8, L=9gm, RERBELHIRE, |, = 56545,

2) BHRBBEREE.d=T0ER, a=RNRAKREER.

3) MEHE R AR VAR O, BEAETTTARTE (HEis) RPpmErEEsE (10x10x55, mm) HEE,
KA AAER, ZEFLLBIR/N; RE<6mm B A EUR R
4) EDEA-A=DIEHRBRERNTE, AFEP—PHENRRERNTEE, RS NTHEERNT0%,

1

)

) Tensile test sample T=transverse direction, L=longitudinal direction. A short gauge length sample (|, = 5.65«/50) is used in tensile test.
2) Transverse sample is used in bending test. d=bending diameter, a = thickness of steel sheet.

)

3) Charp V-notch longitudinal sample is used in impact test. The values in Tab. 5 are required from full sizes (10x10x55, mm).
The values are reduced proportionally when 1/2 samples or 3/4 samples are used. Impact test will not processed with sheet thickness <6mm.
4) Impact value is the average value of 3 test results. One result lower than criterion but not lower than 70% of criterion is permitted.

AREREAR
Application technology

BETZ

Welding technology

1 Rz Wi
Preheating and interpass temperature
FINBSHI SR MBI MU FERTRITR
FEHMEFTZHE, RIEEAEAREGS
FHERMRNEREN. HARNKREECeq
RABGEBRMEIEHPcmILKE, AT BEH
MIEEARLY, ROFENBEHTAR~RH. &
ERENTAK R R EEEFE,

Baosteel BS series steel is developed with reasonable
chemical composition and advanced manufacture
process to ensure excellent mechanical properties and
weldability. Typical values of carbon equivalents (Ceq)
and cold cracking sensitivity indexes (Pcm) are given
in table 6. The recommended preheat temperature and
interpass temperature of steel with different types and
thickness are also given in table 6 to minimize the risk
of welding cold cracking.

Ultra-high Strength Hot-rolled Steel SR xRt ok
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Tab. 6 Typical Ceq, Pcm and cold cracking sensitivity index of BS series UHSS and recommended preheating and interpass temperatures

- IR EEEREEE
B Ceq (1IW) Minimum preheat temperature Maximum
Grade interpass
5~10mm 10~12mm 12~14mm temperature

BS800QC 0.39 0.17 28 Room temperature ( 20C )
BS900QC 0.48 0.21
BS960QC 0.48 0.21

BS900D 0.50 0.28 =38 (20T ) o

BSO00E 0.50 0.28 Room temperature

150°C

BS960D 0.50 0.28

BS960E 0.50 0.28
BS1100D 0.56 0.30

=g (20C)
BS1100E 0.56 0.30 Room temperature 75%C
BS1300D 0.64 0.37
Ceq(ITW)=C+ Mn (Mo+ Cr+V) (Ni+Cu) Ceq(IIW) = oM, (Mo+Cr+V)  (Ni+Cu)
6 5 15 6 5 15
Pem—C+ 5% M JNi Mo V. sp Pem=C s St MntCurCr) Ni Mo V  p
30 20 60 15 10 20 60 15 10

RIFMNAEEEEN, NXBOTAMNEER
ERURT&ARE; B—IRERERERIFE
Y, R REUTUARER ENR EBUR T2 ER S
WA FNEEN, ERXIRAOHANER
EERTEE I ZERRSWH.

MBREREEKAR, NFBERTSC, RIEHE
FEINHGE SN HiEIN25°C

2 PHEREIN
Welding heat input

%ﬁxﬂh§m?A¢ﬁ HAOZ MR
RAFERNNTL, FHILEERBATEAN
BRI M RER EXERNER.

BERMABURTIEESER. FEBEREE
HBE, BE, RMANTARITERRIER

BNo

UxI
Q_

FIMBSR ISR EMNART = mIEF IR iR RE
RART7FITRo

When welding same steel with different thickness, the
preheating and interpass temperatures depend on the
thicker one. When welding same steel with different
strength, the preheating and interpass temperatures
depend on the stronger one. When welding different
steel, the temperatures depend on the steel requiring
higher welding process demands.

If the ambient humidity is high or the temperature is
below +5°C, another 25°C should be added to the
recommended lowest preheating temperature.

The mechanical properties and microstructure of steel
sheets will be changed by the welding heat input, which
is critical to properties of entire welded joints.

The heat input depends on current, voltage, and welding
speed with the formula as following

_Ux1
Vv

The recommended heat input of Baosteel BS series
steels is shown in Table 7
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Tab. 7 recommended GMAW heat input at minimum preheating temperature

HEIN (Q) kdlecm

SEERR Heat input
Grade
6 <t<10mm 10 <t<14mm
BS800 <8 <12 <15
BS900
BS960 s12
<8 <10

BS1100

- 3-12
BS1300

3 MUHIERE S HELE

Matched welding consumables

AT BRARENBDFRSRANTE, &7
EBSRY & MY, BILRALORLSERE
£ (GMAW) , SRFLERNEEMEHEER
W

In order to minimize the risk of welding cold cracking,
GMAW method is recommended and matched welding
consumables are shown in table 8.

*8 FIWBS/ MIEMLECHESE

Tab. 8 Recommended matched welding consumables for Baosteel BS steels

Rp0.2 MPa 500 600 700 800 900
EN#R#E EN12534 G62X EN12534 EN12534 EN12534 EN12534
EN standard EN440 G50X G62X G69X G79X G89X
AWSHRiE AI\:_A';SSQS ')2(8 AWS A5.28 AWS A5.28 AWS A5.28 AWS A5.28
AWS standard ER90S-X ER100S-X ER110S-X ER120S-X ER140S-X
=W BH600-I1 BH700-II BHB800-I BH900-1 BH1000-II
Baosteel products
BS800 o
BS900
([
BS960
BS1100
BS1300

@ Z3BIUED (Equal strength matching)

1KSEPTED (lower strength matching)

X TBSEI = m, HEFEME, NRFELR
BREFLERN, FRLEELASATEAR
1R4E, BRFRELARERIE, BERKRE
SNARE; KECRERATRREESH

ez, RERRAEIRR IR,

For BS series steels, the matched welding consumable
should be selected in accordance with the actual
requirement. Consumables with equal strength are
recommended in load-bearing joints. And consumables
with lower strength are recommended in other working
situations such as welded joints enduring low stresses.

Ultra-high Strength Hot-rolled Steel SR xRt ok
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Fatigue in welded joints

BB EEEEMEANPITEAR, JIEE Fatigue is a very important consideration for welded
CER BB 70-80% 0 |, 1Bl structures that are subjected to variable loads. Up to

70%~80% of failures in welded structures are believed
to be related to fatigue. The importance is even

FREFASEHIERNAERRESMAE

zE, BNEZESERK, IEVMNIREAS greater when using high strength steel because the
AEMBEREHE, ALEMRIEEZET fatigue strength of a welded joint is almost the same.
SRR, TETNSENEL GRS, Engineering rnachines are usually subjected to variable

loads and high stress loads. In order to ensure the
KEMBINSMmMEBSIE0QC K SR IE 4 i safety of welded structures, it is necessary to assess

the fatigue performance of high strength welded joints.

TN 7 s+ (B2) HRFH
82, 1E4HEFABH00-I1, REE kR Al For instance, the fatigue performance of both butt and

NN 4 ST o S cruciform joints of BS960 with the thickness of 8mm ,
RN U T, N JIEIREEON, BRI K which is obtained by GMAW using solid welding wire

2x10% RN HRAEBS7608, FH MR BH900-11, is given in table 9. Both joints are shown
RFFTo in Fig. 2. The samples are tested under constant

amplitude loading at an axial tensile stress state with a
stress ratio 0.1 and cycle index 2x10°, according to the
British Standard BS7608.

E2 Bt

Fig. 2 welded Joints samples for fatigue test

XF3ERESL (Butt joint) —+=$£ 3L (Cruciform joint)

9 FHWBS960QCILEZBHI00- 113 LR 55 1 4E
Tab. 9 The fatigue performance of GMAW welded joints BS960/BH900-I1

2x10%EIR FHIE SRR ( MPa )

B Fatigue strength at 2x10° cycles Rquj;?n(ﬁﬁéﬁsffjard
Joint type B TSR RIAE ETHSHIHES-NiZ BS7608
based on fatigue limit test Based on S-N curve
BS960
Rk 140 128.8 118 (Class E )
Butt joint
BS960
Hm+FaEsk 135 106.9 95.2 (Class F)
Cruciform joint
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Cutting
BSRIBERMIEFEXAAVIE G, Ay
FXFBFUE, DBREFE, AZOX/N, 3
AR A ST M RE R I B] BER ANt

BSEBE R WA HEENMANETRITH (81
Y. hE. BEENF)

REIT

Cold forming
BSRIIEBERNEERIFMNEN, EE5AZIN
To 5N, SHIRBERATRAEZGFHONE
B, RYIMEZFEMNEA, WIRRERE. UL
RE. EHEEIEZmTERE,

BN EERA, RENYBEELYHNEE
RRIEREGRBHTEAE,

B

51317

Leveling

BSRIIBERNMBFHE, BIWWRARFEA
N MFRBERATHREXARFFE, BS800.
BS900F1BS960%4R 7t = 58 SN A A H L im E B WA
#311500°C, BS1100F1BS13004% BB =58 $N N &
W FTHRFF

Thermal cutting is recommended to BS series UHSS,
such as Laser cutting and plasma cutting, inorder to
obtain smooth surface and narrowest heat affected
zone. The reduction of mechanical properties can be
ignored.

Mechanical cutting of BS UHSS is highly not
recommended, such as shearing, blanking, disc
shearing,etc.

With high strength and good formability, BS series steel
is suitable for cold forming. It is suggested the actual
bending diameter should be no less than the diameter
specified in the delivery condition. Also to note, the
rebounding of high strength steels is greater than
conventional steel and might result in the deviation of
the shape. Suitable over-bending could be applied to
get the required angle.

Cold leveling is recommended when deviation occurs
after the forming of BS series steel. If heat leveling
must be used in exceptional situation, the heat leveling
temperature of BS800, BS900,BS960 is suggested
not to be greater than 550°C in order to avoid changes
in properties. Heat leveling of BS1100, BS1300 is not
recommonded.

Ultra-high Strength Hot-rolled Steel  [EErERab R g
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Technical customer service

IR TE. FABSHRSREMNN FERAHTERE, B4

[ &R | BEE TRl 021-26647336 wendh@baosteel.com
[RERAR | BOER HRbiEEmn 021-26649519 quzx@baosteel.com

[ZFBRE | TR TA5>RREE 021-26642663  lifengbin@baosteel.com
[HEETE | REH SREENMNILE 021-26648124 wenxl@baosteel.com

If you need any help in using BS UHSS steels, please contact following telephone numbers
[ Product technology ] Wen Donghui Research instiute 021-26647336 wendh@baosteel.com
[ Welding technology ] Qu Zhaoxia Research instiute 021-26649519 quzx@baosteel.com

[ Customer service ] Li Fengbin Customer and product service department 021-26642663 lifengbin@baosteel.com

[ Sales management] Wen Xialing  Sheet sales department 021-26648124 wenxI@baosteel.com

ZRig
Our vision

EWN—BFRF “BETEY, ERETEH 198
Wi, ERILEENNTRILE LB TR

Following the creed, “Good at learning and good at
innovation”, Baosteel is pioneering in the development
of high strength hot-rolled steel, continuing the upgrade

B, AR, BORTUTREEEIH, Al
BUEFH~ @MESE0EBHE N TERSNL
YT REL R

of products and breakthrough of technology. With high
quality products and full-hearted service, Baosteel will
contribute to the development of domestic and foreign
construction machinery industry.






ELINERBHRAT BAOSHAN IRON & STEEL CO., LTD.
http://www.baosteel.com http://www.baosteel.com
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Steel Sheet Sales Department Customer and Product Service Department Baosteel Service Hot-line Baosteel Online

k. _ESEILEFFEE18005 k. _ESEILEIFFEE 18005 i

BR4m: 201900 R4 201900 400-820-8590 http://esales.baosteel.com
g 021-26641669 g 021-26648888

t£H. 021-26645005 t£H. 021-26645295

R ES5/+F Domestic Sales Channels

LEBEERMMHRSERAT THNEREARSARLE LARERLARSERXF BHBENEBRZERAF

BiE. 021-50509696 B1iE. 020-32219999 BiE. 010-56512000 B3 028-85335388

f£E. 021-68404618 #£H. 020-32219555 #£E. 010-56512199 #£2. 028-85335680
RINENEPRGFRAT  HAMHERNFLBESERLAT LEERNERERAAF LEENHERERESERAE
BiE. 027-84298800 BiE. 024-31391158 BiE. 021-60869800 #iE. 021-36014655

f£E. 027-84298224 2. 024-31391160 #£HE. 021-60869804 f£E. 021-51266522 51266533

L EERELRHESHRAR
HiE. 021-36014688
f6H. 021-51266500

ZJL i %@ AKX Northeast Asia and Oceania Region

EFEFHRA ST EMBHERESHR ENRAFTERSZEHRRF
HOWA TRADING CO., LTD. HOWA TRADING CO., LTD., SEOUL OFFICE BAO AUSTRALIA PTY LTD.
TEL: 0081-3-3237-9121 TEL: 0082-2-5080893 TEL: 0061-8-94810535

FAX: 0081-3-3237-9123 FAX: 0082-2-5080891 FAX: 0061-8-94810536

LT REIEAKX South East Asia and South Asia Region

NI R SHRAA FEINENEAF R R REARRL
BAOSTEEL SINGAPORE PTE LTD. BAOSTEEL INDIA COMPANY PRIVATE LTD. VIETNAM OFFICE THAILAND OFFICE
TEL: 0065-63336818 TEL: 91-22-30071700 TEL: 0084-8-39100126  TEL: 0066-2-6543008
FAX: 0065-63336819 FAX: 91-22-30071777 FAX: 0084-8-39100124  FAX: 0066-2-6543010
BxdEdhZR AKX Europe, Africa & Middle East Region
FEINEMFRAF FENHFREFRL FEINAMTHRAF
BAOSTEEL EUROPE GMBH BAOSTEEL MIDDLE EAST REPRESENTATIVE OFFICE  BAOSTEEL ESPANA, S.L.
TEL: 0049-40-41994101 TEL: 00971-4-8840458 TEL: 0034-93-4119325
FAX: 0049-40-41994120 FAX: 00971-4-8840485 FAX: 0034-93-4119330
FENBERFNIEHFOBRAE EX I
BAOSTEEL ITALIA DISTRIBUTION CENTER SPA BAOSTEEL CENTRAL AND EAST EUROPE OFFICE
TEL: 0039-010-5308872 TEL: 0048-32-7315012
FAX: 0039-010-5308895 FAX: 0048-32-7315011
EiMAX America Region
FEWEMNRSFRAF PRETIRA R AL Y AR 2
BAOSTEEL AMERICA INC. HOUSTON OFFICE LOS ANGELES OFFICE
TEL: 001-201-3073355 TEL: 001-281-4847333 TEL: 001-949-7526789
FAX: 001-201-3073358 FAX: 001-281-4842655 FAX: 001-949-7521234

ENBEBAZERAA (FEBEALRL)
BAOSTEEL DO BRAZIL PTE LTDA.

TEL: 0055-21-25311363

FAX: 0055-21-25310298
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