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Hot-rolled Wear Resistant Steel
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Baosteel wear resistant steel(BW) with 2 to 12mm in
thickness was first developed in China by employing
Baosteel's own equipments and long-term accumulated
technology in production. BW steels are produced
from processes of hot rolling, cutting into length and
heat treating. The products are characterized with
small thickness, good flatness, outstanding wear
resistance, excellent toughness, good weldability, good
machinablility , consistent property and quality.

BW steels are developed for applications where high
wear resistant performance is required, such as dumper,
garbage vehicle, concrete mixer truck, industrial air fan,
hopper, crusher, machinery for coal, grain, cement, grab
bucket, etc.
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Manufacture process and delivery conditions
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Manufacture process: The steel is made in oxygen
converter, fully killed, secondary refined and cast into
slabs. The slabs are reheated and rolled into coil in
TMCP rolling process. After powerful leveling, cutting,
heat treatment, and inspection, the BW series plates
are delivered in sheets.

BW300TP may be delivered as rolled in coils or in
sheets.

Delivery condition: TMCP, quenched, quenched and
tempered etc.

Processing and distribution service: According to
customers requirements, steel plate can be delivered
with pretreatment such as blasting, painting etc.
Additional services e.g., blanking, bending and
machining are also provided. Delivery period for
common size plates is very short benifit from our
existing invetory.
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Steel grades and size
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6000

1800 8000

Specification of BW steels is tabulated in the following.
If customer requirement is out of the specification range,
please contact technical service for further assistance
(attached).

BW300 2-12 850 - 1800 2000 - 12000
BW400 3-12 850 - 1800 2000 - 12000
BW450 3-12 950 - 1800 2000 - 12000
BW500 3-12 950 - 1800 2000 - 12000
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Product properties

BSaEX

Specification

BW450
B. Baosteel ¥ W. Wear resistant steel fifBE4X 450. Brinell hardness value 77 FCRE E 2R 5

RREBEARFRMY - hEEee
Mechanical properties

BW300 2-12 =850 =1000 =10 300£30 =20 d=5a
BW400 3-12 =960 =1200 =8 400£30 =20 d=6a
BW450 3-12 =1100 =1300 =7 450£30 =20 d=7a
BW500 3-12 = = = 500+30 =20 d=8a
BW300TP 3-6 =600 =900 =8 200 -400 - -

3 Note:

1, R RERERRE, RN TEEET 1. Transvgrsal spec_imen _is ado_pted in te_nsile_test: thus the
L5 () long axis of specimen is vertical to rolling direction.

2. Longitudinal specimen is used in impact test,

OREREXAARVESEOZ RS, RIAE
EXR10x10x55mmirARX+HE, BEXHE5mm.
7.5mm/ R, FRAPEEZFLLHIR);

CRERBRAERRES, d=B0ER, a=WR
EE.

and the impact value is obtained from standard
specimen(10x10x55mm); The impact value shall be
reduced with equal proportion if the smaller sized
specimen is used, such as 5mm, 7.5mm.

Transversal specimen is used in bending test.
d=bending diameter, a=plate thickness



REFEARFM - HZFS, wt%

Chemical composition, wt%

BW300 0.23 0.70 1.60 | 0.020 | 0.008 | 0.015 | 0.80 | 0.50 0.05 | 0.005 0.42
BW400 0.30 0.70 1.60 | 0.020 | 0.010 | 0.015 | 1.00 | 0.70 0.05 | 0.005 0.46
BW450 0.35 0.70 1.60 | 0.020 | 0.010 | 0.015 | 1.10 | 0.80 0.05 | 0.005 0.52
BW500 0.38 0.70 1.60 | 0.020 | 0.010 | 0.015 | 1.20 | 0.80 0.05 | 0.005 0.55

WY ECEV=C+Mn/6+ (Cr+Mo+V ) /5+ ( Cu+Ni) /15

i B % T 8

Wear resistance
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pin-on-disk wear test
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FIG. 1 schematic of pin-on-disk wear test rig

Wear resistance is evaluated with pin-on-disk abrasive
wear test .

Experiment condition: Cylinder specimen of 4mm in
diameter is prepared and tested with load force of 84N
and grinding material of #120 SiC.

B2 Wi FraRakm f R e

FIG. 2 spiral line on the coated abrasive disk after test
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Hot-rollecd Wear Resistant Steel
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The wear test result of BW400 plate(8mm in thickness)

The following table shows the wear loss of BW400
along the thickness direction. The result coordinates
with hardness test. Wear resistance is generally
consistent along the thickness direction. The contrast
test is performed and results listed in the table below,
BW400 and contrast steel have similar wear resistance.

BW400 127.90 101.40 96.85

108.72 14.21 1.27 10.76 12.08

FTEE SN AR

Contrast steel

128.55 133.35 | 122.10

128.00 14.28 14.82 13.57 14.22

2 PRIRPETA S

block-on-ring wear test

FHASTM G77-05FBiRB A EMR T
BW400HfMQ345B5M iRk i B M A€, FFAN U
X, BREIMFEAGCrHS, BEANR
HRC60, BRI ERNK2M~, BIRERL
MINESFR. RAXRPIKI A XML RE
B, Q345BAEXI B ABWA00HI30£E,
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Result of block-on-ring wear test

Wear resistance of BW400 and Q345B was evaluated
with ASTM G77-05 block-on-ring wear test. The test
ring material is GCr15 with hardness of 60 HRC. The
result of test is shown in the table below, and the photo
of block post-tested is shown in Fig.3. The block-on-ring
wear test shows that wear loss of Q345B is about 30
times as much as that of BW400.

Q345B 6.90

10.0577 9.1571E-05

BW400 2.29

0.3638 3.3122E-06
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hardness
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B3 RN B R AR E B R IR
Fig.3 the block and scar surface after block-on-ring
wear test

Hardness is a key to wear resistance performance. The
higher hardness, the better wear resistance. Comparing
with Q345, the hardness of BW450 is 3 times higher,
the average service life is 6-8 times longer.
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Dent resistance
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Due to its high strength, BW steels have better
dimensional stability and can sustain a smaller amount
of permanent deformation. Thinner plate can also be
used than conventional steels. BW steels are suitable
for the production of dumper bodies, for instance.
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Hot-rolled Wear Resistant Steel
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Dimension, shape, weight and tolerance

WRRT. M. EBRAVFRERE (GB/T
709-2006 4L MARFMHHIR T . IMNE. TER
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Customer services technologies
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Design and steel selection
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Dimension, shape, weight and tolerance conform
to GB/T 709-2006 Dimension, shape, weight and
tolerances for hot-rolled steel plates and sheets.

BW steels are manufactured by special heat treatment
process with superior flatness within 3mm/m.

Additional requirements on dimension tolerance,
flatness etc. should be confirmed by supplier and
customer and specified in contract.

Baosteel dedicates to giving a package solution of BW
steels. With EVI(Eearly Vendor Involvement) model,
our team will give professional, whole flow service, from
material selecting, designing, processing to serve life.

Baosteel has an experienced and professional EVI team
to provide technical service for its customers. By using
of CAD and CAE analysis software, such as CATIA, UG,
Hyperworks, AUTOFORM, DYNAFORM and ABAQUS
etc., the team is able to provide comprehensive
technical support, including structural analysis, design
optimization, machining and formability analysis.



WHECEV (1IW) % 0.43 0.52
IR REEURIEHPCcm % 0.25 0.29
JEBR52 ERe MPa 1190 1200
Hihzsg ERm MPa 1400 1430
¥/ 184K Elongation A50 % 12 12
Fbmdh (-40°C ) Kv2, J 80 60
FE KEEHBW HBW 400 450
WERE, BLERE D=6t D=6t
s M E Young's modulus (20°C) GPa 210 210
)48 Shear modulus ( 20°C ) GPa 80.8 80.8
SAFALE Poisson ratio ( 20°C~40°C ) - 0.29 0.29
RE#E Density g/lem3 7.85 7.85
#S K Thermal conductivity ( 25°C ) W/(m.K) 48.54 48.54
BB R # Thermal expansivity ( 25°C ) 1K 1.254x10° 1.254x10°
Et# Specific heat ( 25°C ) JI(kg.K) 451.89 451.89

FRITBT R T BE B 9 — L AL BN S B M BE &
SEIN ERFTTo

BTN T
Drilling & milling

HILMI—REXASRNLEEERE SN
Ko ARIEHMEHILELROSRIEH, HAHE
HEABEAEW (HSS-E) iR a4
(HSS-Co) #hk,

BEIMINNHREREETH, BUKAREERT,
FEETAMRUTEREREERE. BEES
%, WEHBNTERERES. AHEEAEN
F, REBRXABAGHL, FTERNVIHIEEN
ABLERMNT5% -80%,

Typical values of parameters needed during design are

listed above.

Either high speed steel or cemented carbide drills
can be used for drilling. To ensure the efficience and
accuracy, micro-alloyed(HSS-E) or cobalt-alloyed(HSS-
Co) drill is recommended.

Work piece should be clamped tightly while milling and
wide-space milling cutter is recommended. Carbide
coating, ceramic alloy etc. can be used as the material
of flat cutter, and hard alloy, cobalt-alloyed high speed
steel etc. as end cutter, trying to avoid combined milling
head. Cutting width of flat milling is 75-80% of the
diameter of milling head.
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Bending

AR AT HITIT I T, EXAR=REFITEREM BW steels are suitable for bending if the bending
BE, SHRETASHERNRESS, BEMES diameter and angle are strictly controlled. The bending
N N ' force and the springback of BW steels are greater than

A
AR, ERHMERAEER, HibLXHE that of common steel. Suitable punch radius and die

BN FREERMTEFOE, R4EFETBWERT) open width are listed as below
WEMNIFZINTITZ,

X3

MENTMINEETLZ SR TREMNEE A

Possible springback angel after 90° bending and recommended parameters

t<8 4t 6t 7t ot
BW350 7-1
8<t<12 5t 6t 8t ot
t<8 5t 6t ot 10t
BW400 9-13
8=<t<12 6t 8t 10t 10t
t<8 Tt 8t 10t 10t
BW450 1-18
8<t<12 8t 10t 10t 12t




AEE R INRAARE I TREERE TR, TES
RBFTENERED,

IR L B RERS I TR T MERE, RifdtsT
HEZHAENTENN, #EaEihARERA—
Y, FriB e RiE R AL BT mEE T EYLH
KKETTE

&5 BWASOE BITE L Z25HEE
Table 5 bending parameters of BW450

In order to avoid the crack caused by work hardening
during cutting, the cut edge of BW steels may be
smoothed before bending.

It is easier to bend the BW steels from longitudinal
direction than transverse direction. The bending
diameter is greater for transverse bending than
longtiaudinal bending. Here transverse bending
means the rolling direction of the plates is vertical to
the punch.

=100

W=75, Rm=1

350 W=90, Rm=1350 | W=110, Rm=1350

104

154 196

IENTSRATARITE:

Bending force can be calculated as follows:

1,6 xbxt?x Rn

P = —0000xw

He,

P=#ZHEA (bending force, t) , b=3E (width, mm)
t= B (thickness,mm) , Rm=#ifi38% (Rm, MPa) ,
W=TH#FOEEE ( Die open width, mm)

Hot-rolled Wear Resistant Steel _
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Thermal Cutting

ENAALAT NN IRE AT R B BREE SRR
BRI, FETUE. BEEF.

WIRAYIBIN D RE S - A VIO RE, FEERSIE
MR—FPERRE, WRNEREFEERA, HI
VA RGH N th i, RALH ENE TRER
#, EURIME T HRYIRIRIE SRR E 2R
IEVIARGBRTTE, BIMIEIZAE LK,
DIREN THREES, E—ERE BT MER
VIRIDGIRR T o
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1, SRR BE NBUR TIRBI L F M. B
AR/ERMI TN, VBITHE)N, REXETH
TERESEIRAHNIRA, B RN &I
TRRRAALVRIFRINI ., MRDIHITHRYIE
B, EEABAVBHES T KTEFET
DIFIT AR KRG/ MR . B 1k TR R R,
BB LR . BERERE. TS,

#AYB TZ5H

Typical cutting parameters

8-150

Hot-rolled Wear Resistant Steel

BW steels are suitable for thermal cutting such as flame
cutting, laser cutting and plasma cutting.

Thermal cutting may result in cutting crack which is
a delayed crack, similar to welding crack. The higher
of hardness and thickness, the more risk of crack
occurring. As work in low temperature conditions,
reducing the cutting speed is the effective way to avoid
cutting crack. Another way is preheating before gas
cutting. Heat preservation after cutting can reduce
residual stress of heat-affected zone.

Softening may occur during thermal cutting or thermal
treating. The softening resistane of steel depends on
the chemical composition, micro structure and treating
process. The smaller of workpiece, the more risk of
softening because of heat accumulation. The best
way to prevent softening is using cold cutting and cold
working. If thermal cutting has to be used, laser cutting
or plasma cutting in water is recommended.

E:
U LB ASEE, BRAREFBRATE,

600-2200 0.2 04-3 0.2
1200-6000 +1.0 2-5 +1.0
150-700 +2.0 4-10 +2.0

Note:
Data shown above is for reference.
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Shear cutting

SR EM T DT Y], BRhaEEX, %
MEYIAsE R, BNAEINIBWL00. BW450
B T EE sk i T3 T

YIRS, NMIEFRE. B8, FET BB
7)o ENIERE A 7] 7) (8] Bt iy B S AR 52 Y AR B
Lk, BEBRK, TI7EKRHER, FEENT]ITIE
BePmYERE. EXFRRE®, REEEKE
ErRENERmE,

h

1.

BT ZEASH (XES%)

Basic parameters of shear cutting(for reference)

It is possible but not recommended to cut the BW steels
by shear cutting for the high cutting force.

If shear cutting has to be used, rigid and sharp blade
with a little chamfer is recommended. The gap of blades
should be adjusted with plate strength. The higher the
strength, the bigger the gap.

t: WREE

Plate thickness

A BIUMARL A

Blades inclination angle

A F7]ERR
Blades gap

R =6mm, A=0.96-1.08

BW450 RE=8mm, A=128-1.44 3°-5°

RE=10mm, A=1.6-1.8

Hot-rolled Wear Resistant Steel _
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Welding

EWAALMENHTRARKSERT, BTIR
BN, #EREIZERNT:

1 BWRATOEZETMAG 1B, BIERPSES
(15 - 25%)COMBASHE, SEREH18~25 I/min,

2 EEBEEERESR, FTRLEER, KL
[ERETES 3

3 RIBEHRITNERZ RS, TEABOkgR SR
1242, =ik FAEBE50kgRIRL

4 INEREAOCI LR, RAIEHM#HE, hEHERE
AR,

5 RENRENER, XAZEZEEE, BEARA
BREIWAHBITI0KI/om, SEEEEIMNENEN

6 TIXRAME. Al BESEEEIER, XBEE

B, BEENNNTFEENRRENSS, &/
B2 NF25mm,

Rz FAZE61

Application case

ENETHRE ERXRAMIRQI45HIERE S
EREHEER, KREE20mm, MEREE
16mm, RFABWAOOT BERIRITE, EREERE
Z10mm, MEREE A8mm, TR EER = 54T
HBAX HE#T T HEITERAA, RET MY
BMREER, H77WERMESN, FEe
S, HERARY, KEABARITER.

MEAET EBRAFERA B, MEREEHRT
TNEXSLL, R FABWAOOTT B4R & 1 b9 JE AR
0.3mm, TEHRNERNQ345BE E3Mm, X
=B, WERFEREFANLBEMNI10ME,

Hot-rolled Wear Resistant Steel

BW steels have good weldability since the low carbon
equivalent. The main points of welding are shown as
following.

1 MAG welding with solid wire is recommended. The
shielding gas is Ar with (15-25%) CO,, the gas flow
is18-25 I/min.

2 Ultra low hydrogen welding rod is recommend . Alkaline
rod is preferred during manual welding.

3 The strength of weld material can be 800MPa or
500MPa, depending on the position and enduring of
welding joint.

4 When ambient temperature is above 0°C, BW steels
can be welded directly without preheating and post-
treatment.

5 In order to guarantee the performance of welding joint,
multi-layer and non- swing welding is recommended.
The maximum heat input Q= 10 KJ/cm.

6 The common types include butt joint, angle joint, and
overlap joint. When overlap joint is adopted, the overlap
should not less than 5 times of plate thickness, and not
less than 25mm.

Usually the body of heavy dumper body is made with
Q345B. The thickness is 20mm in the buttom plate and
16 mm in the side plate. After application of BW450,
the thickness of bottom plate reduced to 10mm, and
that of side plate reduced to 8mm. The new vehicle
was designed and simulated with Baosteel's service
team. Evaluating report of the new dumper body shows
that the weld joint has outstanding strength and wear-
resistance, as well as the whole body. The whole
vehicle meets custom's requirements.

After 3 month service of the dumper in a mine field, the
lost thickness for the BW450 bottom plate is only 0.3mm
while 3mm for Q345. It shows the lifetime of BW450 is
10 times of Q345B.
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Our vision
FN—RFEF “BEETEY, EEETEH A8 Following the creed, "Good at learning and better

Wik, ERELTERN T LER LB TFAH at innovation", Baosteel is pioneering in BW steel

development, product upgrading, and technology

B, P AR, SARARETRAE T, Bl breakthrough. With better products and better service,

BUEFN~RIBRESS0EERN TERINIE Baosteel will contribute its best to the development of
WEHE S £ B both the domestic and overseas manufacture industry.

ENAEMENAARSEZRKRA

[ =REAR ]| BEFE FREERELAT 021 - 26647336 wendh@baosteel.com
[ B4R | IBEREE WIRRiEHEET 021 - 26649519 quzx@baosteel.com

[ ZFRSE ] K88 FH 5 MRESEVIBE 021 - 26645554

[ HEEIE | FHEA ERFEEIHAILE 021 - 26641197

Technical Customer Service

[ Product technology ] Donghui Wen, Research institute , 021-26647336
[ Welding technology ] Zhaoxia Qu, Research institute, 021-26649519

[ Customer service ] Haiyan Ji, Customer and product service department, 021-26645554

[ Sales management ] Dongjie Li, Steel sheet sales department, 021-26641197

K AR MAELT ERBWA0OH EMNT AER AHE R AT MAELT ERBWAS0RIENT AER AHE
Tipper body of heavy dump truck using hot rolled BW400 Tipper body of heavy dump truck using hot rolled BW450
of Baosteel of Baosteel

Hot-rolled Wear Resistant Steel _
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BAOSHAN IRON & STEEL CO., LTD.
http://www.baosteel.com

EIWLREKRHHRAE

http://www.baosteel.com

& 021-26645005

f£E. 021-26645295

HEIRHER ER5=RmREHE FINARF ML FiNEL

Steel Sheet Sales Department Customer and Product Service Department Baosteel Service Hot-line http://www.baosteel.net.cn
bk EiEELEFFEE18005 bk EiEELEFFEE18005

BR4R: 201900 Bp4R: 201900 400-820-8590

HiE. 021-26641669 HiE. 021-26648888

ERBE 5.7 Domestic Sales Channels

EiBERRMESERAH
Hi%: 021-50509696
f5H. 021-68404618

RINENEPRZHRAF
BiE. 027-84298800
fEE. 027-84298224

HiE. 021-36014688
& 021-51266500

EBEEKAST

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

FAX: 0081-3-3237-9123

ERNFTMKER S FIRA A

TEL: 0065-63336818
FAX: 0065-63336819

EREHEIRA 7
BAOSTEEL EUROPE GMBH
TEL: 0049-40-41994101

FAX: 0049-40-41994120

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

£MAKX America Region

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

FAX: 001-201-3073358

BAARRL

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

BAOSTEEL SINGAPORE PTE LTD.

ENEAFIRMEHFOFRAA
BAOSTEEL ITALIA DISTRIBUTION CENTER SPA

IFNEREAERSHRAH
Hi%: 020-32219999
f6H. 020-32219555

MPAERFILESHRAT
BiE. 024-31391158
f£H. 024-31391160

L EERELRHESERAR

FAL &8 AKX Northeast Asia and Oceania Region

EMBHERESH

LLEENILFRSERAE
#i%. 010-56512000
f£E. 010-56512199

L EEREEEFRLA
HiE: 021-60869800
58 021-60869804

BEENEBEZTRAR
HiF. 028-85335388
{55 028-85335680

L EERERERESHRAR
HiE: 021-36014655
§E. 021-51266522 51266533

HOWA TRADING CO., LTD., SEOUL OFFICE

TEL: 0082-2-5080893
FAX: 0082-2-5080891

ENEELAT

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

FRiEfZ AKX Europe, Africa & Middle East Region

BAOSTEEL INDIA COMPANY PRIVATE LTD.

ZHIEREEAK South East Asia and South Asia Region

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

FAX: 0061-8-94810536

R
VIETNAM OFFICE
TEL: 0084-8-39100126
FAX: 0084-8-39100124

FEARRL
THAILAND OFFICE

TEL: 0066-2-6543008
FAX: 0066-2-6543010

EWNPRARL

BAOSTEEL MIDDLE EAST REPRESENTATIVE OFFICE

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

ENRRARL
BAOSTEEL CENTRAL AND EAST EUROPE OFFICE

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

EREVTFERLF
BAOSTEEL ESPANA, S.L.
TEL: 0034-93-4119325

FAX: 0034-93-4119330

EFFEARL

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

EREEAZERLE (FEXBHEARL)
BAOSTEEL DO BRAZIL PTE LTDA.

TEL: 0055-21-25311363

FAX: 0055-21-25310298

TR
HOUSTON OFFICE

TEL: 001-281-4847333
FAX: 001-281-4842655
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