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NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

sm 1 E{NEVIIEZ | EVI Philosophy in Baosteel

BB EN AR N B N B RS =S 1EE, SEIRE]  To be a sincere and reliable partner for our customers in providing
% HEA electrical steels and solutions to achieve win-win collaboration for
S L sustainable development.

w2 ERNEVINAE | EVI Culture in Baosteel

BRB%H—FTHF. RSHEF. B Customer Thinking——From customer, Serve customer, Achieve customer
thERH E—Bixr. WML TE. RORE Synergy Thinking——Same target, Net-working, One voice

HEVBHE BT T TR, BT Enterprising Thinking——Professional, Sincere dedication, Exceed expectation

s 3 ENFEERISFEIRNEBEINHAXMQDEBINEVI | Non-oriented Electrical
Steel’s EVI in Baosteel for Traction Motors of Clean-energy Vehicles

ERAFHRERSERNBHREMNEHZHT R RIS AR S

© BHIRTHEM IS, TIERIEREFIEHIRA;

O SRS REEAINL, SEIERER FEF AR EAR;

© FESINTHRNESSS, LUk SEEE R EILAL;

© Hrem. EORREER A, IR AHTREIR RIS 0.

Baosteel could offer a variety of specialized services and technical support from material selection in design to manufacturing of iron
cores of traction motors for clean-energy vehicles, including:

® To support customers in electrical steel grade selection for motor design to achieve target performance and cost control.
® To support customers in optimization of material and structure of motor core to achieve performance improvement or cost reduction.
® To support customers in iron core manufacturing to achieve a good match between material and working facilities.

® To recommend customers with new products and new technology to improve the competency of their new products.

4 FhEeiRSEIRTNEB A TEUB M~ IR E | Non-oriented Electrical

Steel Product System for Traction Motor of Clean-energy Vehicles

KERLS B EMERSERINEBNNERER, EREERNE. SRIE. SR2MHUAR/IMARFH .
ENNRIITIEE TR~ REAPSMREIR. SHEREENER, RESXBNRITHNEATEE.
® [FIRFEAVERY): BEARKIR. SRERIIMANTS;

© SHAHVERY: iRk BN BE=EZS NS,

® SHRRAPVEY: ESAIHE, #ESHE. BHVNMLAIFRRK;

® SREAHSES: Z2E, NBETSKRNBSERE T,

© SEHATERS: PRt MEMAIR, N AT R s S ERE .
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Product Tree of Non-oriented Electrical Steels for Traction Motors of Clean-energy Vehicles
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Permanent magnet synchronous machine (PMSM) is the mainstream of traction motor of clean-energy vehicles, requiring high
efficiency, high torque, high reliability, compact volume, and etc. Non-oriented electrical steel series in Baosteel could meet the

requirements from all kinds of high performance motors with features of low iron loss at mid and high frequency, high induction
density and high strength.

@ Low loss AV series: low iron loss, high strength;

® High efficiency AHV series: good overall performance in induction density, iron loss and strength;

® Super induction APV series: high induction density to satisfy the needs for high torque and compact design of motors;
® High strength AHS series: high strength for high speed rotor of high speed motors;

® Thin gauge AT series: low iron loss in mid and high frequency for high speed motors.
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NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

5 #eeiRIRE B BEN @B THLmEmB AREREZE | Total Solutions of

Non-oriented Electrical Steel for Traction Motor of Clean-energy Vehicles

A B/

iR = NP R R ST mAYFR L A MRREGEREE RS
HE. REMRE. HhE SN ABMFE
B ES
Covering all Baosteel grades, BTN~ m (5, )
the database has the magnetic, Analysis of f
mechanical and coating properties of EhhERE nase (‘)Lng,fﬁcriEﬁE;;?,Z'L‘f)
the products. Electrical Steel with simulation software

Database

D B

AT EVIgEHiEIL P

: - o =

Elactsichy St:el EVI Capability Building Magnetic Simulatiafi
Lamination Platform

Technical Support

CJ

BSiS R M FNENR S
it R &R E

®

RERENR. &R BiE KKk
F—RREME, SiRiEL AL

C

FSR S (4 FENEOIIT
AR IS, R EE Y
= MBS s SEESIREEMIRAN

BNEENSFES

Manufacturing problem solving
solutions accumulated for reference
guidance to quick trouble shooting in
punching, laminating, welding,
assembling process

Prototype Iron
Core Build &
Test Platform

Laser cutting machine,

and wire-electrode cutting machine
for prototype core making;

Iron loss tester, motor testing platform
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51 SEEMMRISUERESIS Complete Material Database Support

FBEFEIRT

o B EIREC LR
o 1SRRI TR IE

o BERiRE#E

Magnetic simulation for motor design

® DC &AC magnetization curves

® AC magnetization curves under special
waveforms

® DC offset magnetization curves

Z2Higit
o BRIETHZF RN

o BIRETHEMEEW

Safety design

© Changes in mechanical property with temperature

© Changes in magnetic performance with temperature

FEEE I E AR RS SR N EE A TN ) B TR RESN
YRR, JIFFIREMIIMILRE. ERFEH MR RAT I TRILaEE
—FIEENEIESS. RIERAFSHER, tIRAtIEaEE
IERIGH SRS S IR,

BFNDSH

[EBRSRRE. HuiLsEE
RIS RIEE

Stress analysis in rotor

Yield strength, tensile strength,

fatigue strength, elastic modulus

RAEFRT
SHRB BEKRY

Cooling system design

Heat coefficient, expansion coefficient

An updating and complete database of non-oriented electrical
steel for traction motor of clean-energy vehicles provides our
customers a strong support with mechanical properties, magnetic
properties under normal and special working conditions. Data
could be in format of performance index or original test curves
points according to customers’ requirement.

FRERS E IR B ENC B TR RE A R R

Non-oriented Electrical Steel Database for Clean-energy Vehicles

SEREEE
EARYER A MERE (-40C~250C) ELfth4pIREaE
Typical magnetic properties Mechanical properties at various temperatures Other physical properties
(-40°C~250C)
20Hz~10kHZ3z R H 2 EIREE SRR
20Hz~10kHz AC Core loss Curves Yield strength(N/mm?) Heat coefficient
B MHEEE AR &L

D.C. Magnetization Curve

Tensile strength(N/mm?)

Expansion coefficient

20Hz~10kHzS{RiERE LB ZE
(-40°C~150C)
20~10kHz Magnetization Curves at
various temperatures

Elongation(%)

BEE

Modulus of elasticity

(-40°C~150C)
AC gt sz (ie) s
Fatigue strength(ambient temperature) Number of bends

special waveform
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NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

511 TS

Magnetic Properties Test Platform

SRR RMERENIA TS, TR RMEIMR IR
$mEsSBE (20Hz~10kHzZ) B Esims& B T (~100kA/m) B9RL
MEEIE, LIRJ-P. J-H H-u EEFEEHE I REHLRINE, &

R EHER RS .

51.2 FEESHBIEEEEIE  Main Grade Typical Properties

With complete material properties test platform, Baosteel
could provide customers with magnetic properties data at any
frequency between 20Hz and 10kHz and magnetic flux density
up to 100kA/m, the measurement of B-P, B-H and B-p and other
forms of magnetic properties curves, to fully make use of the
material properties at the greatest extent.

$%$R Core loss (W/kg) ﬁ*&ﬂﬁﬁfg _EEEEE
Magnetic polarization(T) Yield strength
P10/400 i)

B27AV1400 12.6 1.64 1.76 450

{RIRFEAVERTI
Low lose AV series B30AV1500 135 1.64 1.76 455
B35AV1900 17.5 1.68 1.80 400
B27AHV1400 12.7 1.66 1.78 403

SRAHVESI
High efficiency B30AHV1500 14.0 1.67 1.79 405

AHV series
B35AHV1700 16.0 1.67 1.79 400
B27APV1400 121 1.69 1.81 403
(S ARTNVE S]]
Super induction B30APV1500 13.4 1.69 1.81 405
APV series
B35APV1900 17.0 1.70 1.81 400
B20AT1200 10.6 1.65 1.77 403
BHATERS
Thin gauge AT series

B20AT1500 12.2 1.65 1.77 410

E: DIAMREEUE NS AYET R ERRIEE.,

Note: The typical values are not for guarantee.

05 wmesmsemanmEimEREETN



FhAEIRIS ZE IR R ER AL AR FEEN (G FR T 5K

5.1.3 BIBVFE AR IERERRZE  Magnetic Property Curves of Typical Product

B EKIRENZE Iron loss curves
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NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

N BEREeRESSR% DC magnetization curves
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5.1.4 S HEEHMEZ  Mechanical Property Curves of Typical Product

= B30AHV1500%; M IRZEMEZE B30AHV1500 strain-stress curve at ambient temperature
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= B30AHV15007EAELEE FRIERFIIHISERE  B30AHV1500 yield strengths and tensile strengths at various temperatures
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515 BRI TRIBMERZ  Magnetic Property Curves Under Special Condition

= B30AHV15007EARA B A E B30AHV1500 magnetic properties along various directions
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NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

B B30AHV15007E5LEARIM D TAISEIRINEZE B30AHV1500 iron loss under various stress along rolling direction

1.8

1.7
1.6
1.5

1.4

f=400HZ

\‘\\;

vy

0.8
0.7

N
AR

0.6 15 MPa Tension
0.5
0.4

0.3 g : : : : : :
02 - —— 5 MPa Pressure

Magnetic Polarization J (T)

||/ 5 MPa Tension

| |=——— owmra

0.1 15 MPa Pressure
R B e e o e e e B S N B
0.0 : : : : : : : —_—
0 5 10 15 20 25 30 35 40 45 50 55

Core Loss P (W/Kg)

B B30AHV15007F4LaARIM D TRIZZSREEILENZE B30AHV1500 AC magnetization curves under various stress along rolling direction
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= B30AHV1500EAEEESTRIEIRIEZE B30AHV1500 iron loss curves under various temperatures
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B B30AHV1500EAFLEER TR R#EMRMCEZE B30AHV1500 AC magnetization curves under various temperatures
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5.1.6 i&EMAE Coating Properties

REME

Coating type

NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

a4y EEM %8 (FCr) A (%Cr)
Composition Semi-organic Semi-organic (Cr free) Organic( Cr free)
EFRS EARE
International standard EC-5 EC-5 EC3
(DINEN 10342)
SEREY = = =
Stacking factor Excellent Excellent Excellent
= ‘H
Inte%!\?n?‘g%on =3Q-cm?l/l/ =30-cm?/F =50Q-cm?/K
e — >30-cm?/lamination >30)-cm?/lamination >500-cm?%lamination
F3EIRE =2N/mm
B R REF (TRIEM )
Adhesiveness Excellent Excellent Bonding strength=>
2N/mm (T-Peel test)
Thermal rating H H H
St tE R R R
Corrosion resistance Excellent Excellent Excellent
AT REF ¥ 53
Punching ability Excellent Good Good
R 53 ¥
Weldability Good Good —
e EIGLE
L= TE HiEE, '%Cr, RIFIRERIE Self-bonding
Feature Universal Universal , Cr Free RIES . SRIE

Environment friendly

Low noise, high stiffness

11 weemssmnanpEREETHE
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5.2{FE#EH  Simulation Analysis Capability

© DTSR, RN BT ® Magnetic path analysis for material selection
© DITBNEERE, EEEN KRR ® Motor efficiency cloud map analysis for material selection;
© DT FEREN D, mREEZ 2R @ Stress distribution analysis for safety

Initial Global Optimization With Mechanical loss

300
281
96
250 -
200 - 04
150 -
92
100 -
|
_so - 90
S
€ 9
o 88
=
S -50 -
-100 - 86
-150 - 84
-200 -
82
-250 -
-281
300 . . . . . .
0 2 4 6 8 10 12 14
Speed(k rpm)

7.4349¢7

3.7545e7
7.4091e5 Min

NON-ORIENTED ELECTRICAL STEELS FORTRACTION MOTOR OF CLEAN-ENERGY VEHICLES 1 2



NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

5.3 #RhEMTIRAZIE  Punching And Lamination Process Support

PMHER @ >~
Material fa
® MEHZFERE

Mechanical properties
of material

® HEREIRE

RIFAIHER S RIXENEBH
ERic M RERS ERI RIS

Good quality of punching and
lamination process is the prerequisite
to the stable excellent traction motor
performance.

13  smesmssmensymENEE TR
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5.4 SEIREENRENLRKTES  Prototype Iron Core Build & Test Platform

» B TNERRARIRS TS SOEIINEISEN

Technical service platform for electrical steel application technology: prototype iron core cutting and testing.

Z&11Z| Wire-electrode cutting

EBH1$%7C: Motor core

EEHNMiE Motor testing
Ehigsllizt Core testing

© HHESEIRS: TR AEABFIREEN R @ Prototype iron core cutting service: To provide our customer

S T—HS IR SE, R/ REN BB BRI R. GRIE T with electrical ste.el mafterla.l, |r.on $ore cuttlng.serwce to avoid
Gl prototype punching die building investment in early stage of

KIS new product development to shorten the R & D cycle.
MEABE . AR 2 EE S 2RI

® LB SOCHIENAL, FRALEML . ® Properties testing: Iron core testing, motor testing.

NON-ORIENTED ELECTRICAL STEELS FORTRACTION MOTOR OF CLEAN-ENERGY VEHICLES 1 4



NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

5.5 %k HEE  Material Selection

SeE st MEERER, PR ERNBHES To support customers for electrical steel selection for design of
BT ST ARIB RS T INT LR RS, XTEY traction motor of clean-energy vehicle considering cost and per-

formance, comparison would be done according to core design,
manufacturing process design by simulation and experiments to
realize an optimized performance price ratio.

TR HAIERARR, LSSt R .

u Rf—: BITNMHIEEEE

Case 1: Thickness selection of electrical steel

(1), EBHEEEFISHZE  Motor Speed And Frequency

EREVEXETE, SEH—SREABINNER, HIBXSH It needs to increase motor speed in order to increase motor’s pow-
B TsE: er density, the relevant parameters are listed in the following table

Eatl4EE (rpm—4p) BsaE (Hz)
Motor speed (rpm-4p) Working frequency(Hz)
9000 600
10500 700
12000 800
15000 1000

15 wemssmenmnBEREETR
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(2). BITRIBVSRZE RS Frequency-loss Relationship of Electrical Steel Material

BB TP RIBYIRAE (Ph. Pe) BSER(F)ZIEX, HP#HHR Loss of electrical steel is closely related to frequency(f), where
e . o 4o - - hysteresis loss Ph is proportional to frequency f, while eddy cur-
R TR ISTESGER
7 (Ph) S5 (1) AR, TR iie(Pe) SHE(DRIF rent loss Pe is proportional to frequency f square ( shown as fol-
B IEEL (A0 F=RTR): lowing equation):

Voln? f24*(B_ )2
P=kWilf B, )W P=—p (W]

NTRSENIE, FEXIRERETE TN A HRER In order to increase motor efficiency, it's necessary to decrease
M R R L e RS s NG iron loss of electrical steel greatly. The effective way is to reduce
i, R REENTEARLE . TREERTNIHERE the thickness of electrical steel sheet. The iron losses of various
SRR TG TF LR R R E 1. 0TI AR AN ~E: thicknesses at magnetic induction density 1.0T under various fre-

quencies are shown in following figure:
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NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

(3). FEAEEHMEINIEEERIZ(L  Changes of Efficiency Map with Various Thickness of Electrical Steels

EETEFAIESBINBESTHEITS, SEE

E: (0.35/0.30)

Torque (Nm)
&
o o

N
o
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-242

300 1 L L L L L 80

Speed(k rpm)

(4). FESAE TR EFSEN

PEFFEIEREEEM RS I, RIBBI—MRITS
%, DAliT THEMSEN . SE T EENEFT:

2000
1 —{+— B27AHV1400
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600 - ///,Jj/

200 %
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17

HReR S F ISR AR TN

Simulation has been done with various electrical steel grades to
obtain efficiency maps:( 0.35mm/0.30mm)

Torque (Nm)
g o

N
o

-180

-251

~ ! ! ! I 1 1
300 0 2 4 6 8 10 12 14

Speed(k rpm)

Motor Efficiency Simulation and Testing Under Various Frequencies Electrical Steels

In order to verify the effect of thickness of electrical steel, a design
model has been used to do simulation analysis and experimental
testing. Iron loss calculation results are shown in following figures.
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Bt REMEFRRR:

Efficiency calculation results are shown in following figures

100
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92
90
88 T T T T T T
0 2000 4000 6000 8000 10000 12000
Speed(rpm)
WML (FE) Efficiency curve(rated)

SC SR L AN E] -

Measured efficiency curves are shown in the following figures

100 —{+— B27AHV1400
—O—B35AHV1700
98
% L~

Efficiency (%)

90
88 T T T T T T
0 2000 4000 6000 8000 10000 12000
Speed(rpm)
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(5). &it Conclusions

REEAMSTEEEENIT ], BT R ESIRX RERE, 271
B, IRIBBYIRSER ()  UEKR (0X) . &
X [E)ZF M REEZRLAN B AR e TINAYZEFME S,

FhAEIRIS ZE IR R ER AL AR FEEN (G FR T 5K
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The thickness and grade of electrical steel should be determined
by maximum speed (frequency), rated speed(frequency), high ef-
ficiency region, and other factor regarding motor performance
and cost. Thin gauge non-oriented electrical steels are good in

reducing load loss in high speed region therefore improving mo-
tor efficiency.

NON-ORIENTED ELECTRICAL STEELS FORTRACTION MOTOR OF CLEAN-ENERGY VEHICLES 1 8



NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

nRFIZ: BITRRREEE

Case 2: Selection of strength of electrical steel

(1), BI$REF%IAY5BE  Strength of Electrical Steel

EEBNINXZENRS, BRI RSB RKAEE. #

HRENBY () RHRAETHXE, BESHENEN

FROESS R FLLEB TN AR EERER T HEERT.

With increasing motor power density, the working frequency and
motor speed are increasing. High strength is needed for electri-
cal steel at the magnetic bridge area of rotor because the stress
concentration in this area makes it the weakest point of motor
in structure.

(2). BEFHAFR DT Stress Analysis in Magnetic Bridge Area of Rotor

B FRASHT, BEAMEINTER: (BILNMEEREER403MPait)

Basic data for stress analysis in rotor is shown in the following table: (yield strength of electrical steel is taken as 403MPa)

EB#ligit  Motor design

FHR73(MPa) RERY
SRR = Equivalent stress Safety coefficient
Tmax(Nm) Magnetic bridge Width(mm)
250.9 —ht 1.87
One place

HhZRH1.62RBETEMAHERREANTERE, 7

ERHBIHERNNIET: BATIRR T 2. MR ERYRED.

BEMENE. IR, BIE. EENE. RO HF.

R DS aNEFRrR

Stress distribution is shown as following figures

8.3765€7
5.6176e7
2.8588e7
9.9921e5 Min
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Safety coefficient 1.62 is the safety factor considering all uncer-
tain factors, which includes but not be limited to: actual size
change of magnetic bridge, variation of material strength, effect
of temperature, manufacture resulted stress, speed excess, as-
sembly tolerance, one side magnetic pulling force, etc.
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(3). IEFHIEEE-N 45 Stress Dependence of Speed in Rotor

BFSHEERAN N LEBDHR: Stress in rotor mainly composes of following parts:

© YNE (BN EROERD ) FFSNEBR O, S5iER ® Centrifugal force of outer circle (i.e,, surrounding bridges) and steel

RFRXR magnet, being proportional to speed square.

© BHETHNEEFZBNBH, REEIREED ® Magnetic force between rotor and stator when motor is running, pass-
HEFERWFRIESZ N, TFMEERIU LXK ER ing on to iron core mainly at bridge, being roughly in inverse proportion
EIRAREEE R, to speed above rated speed range.

© RFHIASH IS NER DRER R RIBH ® One side pulling force due to uneven magnetic field, assembly gap, etc,
fih, EREEIEE, 5HELX. being a fixed value basically and irrelevant to speed.

WARHIRL D2 A EIRA=EBn DERER . SR _EREEER Stress in magnetic bridge composes mainly of above three parts, being
ERNFIEHITS = 8., iR -t E 1.8 1gzr.\erally proportional to speed by power between1 to 2, where taking power
A&,

800
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/
/
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500 / /
= y
2 40 pd
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L 300
) e >=
200 =
-
100 ~ —=— Stress H
1~
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(4). ®HFIRSHIRIIFHZE  Solution to Speed Rise

LEBNEEERIE1. 2B LT, HaiEiEE Bk (EREE It can been seen that normal electrical steel grades ( yield

\ \ sl e NP> strength around 400MPa) could be used without any problem
400MpaZef) ATLABUOE R « BN ERIAZI.5 5 %A, XJ when motor speed is lower than 12krpm, but electrical steel with

B NEREERNERSIEMNEI450Mpacfa, FEXAES higher strength (yield strength above 450MPa) are necessary

BERTERMN. MBEE—SIRH, BEBRTIERT  Wo" Moorspeed reaches 15kipm.

S Other measures should be taken if strength requirement exceeds
RITRIR, & RN EL th 75 E RIS HE . the strength limit of electrical steel.
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NON-ORIENTED ELECTRICAL STEELS for Traction Motor of Clean-energy Vehicles

wem FREERISEIRENEBHL A FEUDE TiH#ETEF | Recommendation About

Non-oriented Electrical Steel Grades for Traction Motor of Clean-energy Vehicles

IRIZERMAYEEE (S0 ) SREZEXWEB TIRME, BEFENEVITHE, #E~RIT:

Recommended electrical steel grades in Baosteel are listed in following table according to motor speeds based on our EVI research results

231 HEi&S1%®E, rpm FCERIE) R TiNF=mRitdE
Type Maximum motor speed, rpm Recommended electrical steel grades
10500L4F 0.35smmEEF R , HERES B35AV1900. B35AV1700
Below 10500 0.35mm gauge, typical grades:B35AV1900, B35AV1700
030mmEEFm , HERES B30AV1500, B35AHV1500
12000 0.30mm gauge, typical grades:B30AV1500. B35AHV1500
A% — 0.27mmEEFfm, HERESB27AV1400, B27AHV1400
Passenger cars 0.27mm gauge, typical grades:B27AV1400. B27AHV1400
15000 0.27mmbA FEEF &
Gauge below 0.27mm
1500014 £ EFRA0.20mmEEFm, ¥EFRA500MPagill E3EEm
Above 15000 Stator: 0.20mm gauge; rotor: high strength one (500MPa and above)
S 0.35smmEEF=m, HARESBR35AV2100
0.35mm gauge, typical grades:B35AV2100
. 0.35mmEEF R, HBRRER35AV2000, B353AV1900
SRE 0.35mm gauge, typical grades:B35AV2000, B353AV1900
Commercial
cars . 0.35mmEEF= R, HARESBE35AV1900, B353AV1800
0.35mm gauge, typical grades:B35AV1900, B353AV1800
00 0.35mmzk 0.30mmEEF=f, HBIEEESB35A(H)V1700. B30A (H) V1500
0.35mm or 0.30mm gauge, typical grades:B35A(H)V1700. B30A (H) V1500

iE: RAELSHIKHE LS i, BRELV2RK#EEE ok

Note: 8 poles PMSM in passenger car while 12 poles PMSM in commercial cars
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BAOSHAN IRON & STEEL CO., LTD.
http://bg.baosteel.com

RIREHER

CRS Sales Department
k. EEELRTE151S
#B4%. 201900

HiE. 021-26646528

t£HE. 021-26645340
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Customer and Product Service Department

ithi.lt H
HB4R -
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EiELEAEI151S
201900
021-26643808
021-26645327
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400-820-8590

Baosteel Service Hot-line
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E KRB 52 5F Domestic Sales Channels

LiBERMMESHRAR
H3F: 021-50509696
fEH. 021-68404618

KNEREFRSERAA
HiF. 027-84298800
f5H. 027-84208224

TEL: 0081-3-32379121
FAX: 0081-3-32379123

ERIFIME RS HRAF
BAOSTEEL SINGAPORE PTE LTD.
TEL: 0065-63336818

FAX: 0065-63336819

IFNEREARSERAT
B1iE. 020-32219999
f£E. 020-32219555

MBEERNFILRSERRA
H3E: 024-31391158
3. 024-31391160

AL KM AKX Northeast Asia and Oceania Region

TEL: 0082-2-5080893 TEL: 0061-8-94810535
FAX: 0082-2-5080891

FAX: 0061-8-94810536

EFEREARL

ERERILAFRSERRA
HiF: 010-56512000
f551. 010-56512199

LBENERERAA
HiF. 021-26640781
2. 021-26640700

BEENEBEAZERAT
Bii%. 028-85335388
f£HE. 028-85335680

LEENERERRSERAR
HiiE. 021-26640606
fEH. 021-26640666

EfFRENRL

EMBEFEHKASE  BRESMH EMRANERSERAT BREESH BGMikR &t BER ST
HOWA TRADING CO,,LTD. SEOUL OFFICE ~ BAOAUSTRALIAPTYLTD.  MELBOURNE OFFICE BGM CO., LTD KAOHSIUNG OFFICE

TEL: 0061-03-96636830
FAX: 0061-03-96636835

@RI AKX South EastAsia and South Asia Region

TEL: 0082-70-4225910
FAX: 0082-31-3514558

TEL: 00886-7-3356606
FAX: 00886-7-3356609

ENfe Rt

VIETNAM OFFICE
TEL: 0084-8-9100126
FAX: 0084-8-9100124

EXdEfZR KX Europe, Africa & Middle East Region

THAILAND OFFICE
TEL: 0066-2-6368485
FAX: 0066-2-2348989

INDONESIA OFFICE
TEL: 0062-21-57906240-1
FAX: 0062-21-57901599

ERENEFRRA

BAOSTEEL INDIA COMPANY PRIVATE LTD.
TEL: 0091-22-30071700

FAX: 0091-22-30071777

ENERMERLRA
BAOSTEEL EUROPE GMBH
TEL: 0049-40-41994156

FAX: 0049-40-41994130

ENEATIRM EBHOERRA
BAOSTEEL ITALIA DISTRIBUTION CENTER SPA
TEL: 0039-010-5308872

FAX: 0039-010-5308874

#3MAX America Region

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

FAX: 0034-93-4119330

ERFRARL

BAOSTEEL CENTRAL AND EAST EUROPE REPRESENTAT IVE OFFICE

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

EWNPRRA

BAOSTEEL MIDDLE EAST FZE
TEL: 00971-4-8840458

FAX: 00971-4-8840485

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

FAX: 001-201-3073358

BFERFARL
MEXICO OFFICE
TEL: 0052-55-91711788
FAX: 0052-55-91711787

B AR

LOS ANGELES OFFICE
TEL: 001-949-7526789
FAX: 001-049-7521234

ENEBHERRA

BAOSTEEL DO BRAZIL LTDA.

TEL: 0055-11-26678869
0055-11-26678879

mEXKRL
CANADA OFFICE
TEL: 001-905-7315885

F/RmMEBRFL
CALGARY OFFICE
TEL: 001-403-4521908
FAX: 001-403-4521428
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