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Baosteel Special Metals
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Baosteel Group is China's largest, most modern
state—owned iron and steel enterprises, mainly the
production of high technology content, high value—added
steel products, has formed the common carbon steel,
stainless steel, special steel three product series. In 2012,
Baosteel steel production of 43.83 million tons, a total profit
of 10.4 billion yuan, ranking second in world steel industry. In
2013, Baosteel for tenth consecutive years to enter the
American "fortune" magazine of the world's top 500 list,
ranked 222nd, and was elected as a "global Most Admired

Companies".

Baosteel Special Metals Co., Ltd. is a wholly owned
subsidiary of Baosteel Group, located in Shanghai City,
Baoshan District Wusong Industrial Area, formerly known as
Shanghai the fifth steel plant, Shanghai iron and Steel
Research Institute and the Shanghai Pu steel company,
founded in 1958, is China's earliest military use of special

steel production base, in 1998 into the Baosteel group.

With more than 50—year experience, Baosteel Special Metals
Co., Ltd. possesses advanced production lines for special
metallurgy, stainless steel, structural steel and high alloy long
products, alloy plate & sheet and strip and seamless tube,
etc. Formed with corrosion resistant alloy, titanium and
titanium alloy, high temperature alloy, precision alloy, special
stainless steel, special steel class six strategic products as
the core, focusing on the aerospace, energy, power stations
and key industries of the national economy such as the
transportation of the strategic product group. The products
cover bar, wire, plate & sheet, strip, seamless tube, forging,
etc. It focuses on applications in industries of aerospace,
aviation, nuclear power, automobile, machinery, power
stations, electronic instrumentation and petroleum chemical

industry, etc.

Baosteel Special Metals Co., Ltd. has been devoting its
efforts to providing quality service to customers among
notable companies, industry leaders, social influential entities
and frontier technology market. According to the
development of Baosteel group planning, Baosteel Special
Metals will be built into a high-end research and

development of new materials and manufacturing base.
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Silver Steel Product Overview
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Baosteel Special Steel's Capabilities and Advantages
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Modern Production Facilities
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Comprehensive Quality Assurance System
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Market—driven Design Concepts for Materials
ERUBTRRSE

Differentiated Products and Services

=i 03




BAOSTEEL SPECIAL METALS

« FEEER
Production Lines
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Silver steel project, which is approved by the

state economic and trade commission, is a
"optimum" technical improvement project. It
started in June 2000, completed and put into
operation in 2001, in design and production of
50000 tons. In 2009, valve steel production line
newly increased. This line not only meet the
long—term strategic target and silver products
domestic automobile market demand of high
quality valve steel, but also fills the blank of
domestic high—quality steel valve products,
which realized the leap—forward development
of valve steel products.

Silver steel mill is divided into three production
lines: silver peeling bar, cold drawn bar and cold
wire. According to production organization, it is
divided into six production process line. The
silver steel products cover railway, automobile
manufacturing,  machinery  manufacturing,
hydraulic parts, standard parts, medical
equipment, aerospace, defense industry and

other industries of national economy.

The production line of silver peeling bar is
composed of peeling machine, straightening
machine, no core cylindrical grinding machine
and ultrasonic  flaw-detecting  machine.
Through different process combination, four
delivery states bar can be produced, like
peeling, grinding, polishing,polishing grinding.

REBMFmLBERNA, LM, i, ENRAP, EEBRAP. BEXHEN. WlHKHFEN
SAEM, ERFREEEMEREN, HFASEMAXES, FRREXLEES AN, BR~RIEEE
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The production line of cold drawn bar is composed of drawing unit, chuck machine, drawbench, bell type annealing furnace,
continuous annealing furnace, cantilever type straightening machine, hyperbolic straightening machine. Cold drawn
products include wire rod and vertical bar. The characteristic is that its blank is barincoil and the surface finishment of
products can reach h9. Meanwhile the dimensional accuracy of cold drawn bars can reach h11 to h12. The production line
of cold drawn bar particularly produces such products whose delivery state is cold drawn and not annealing.

The production line of cold wire is composed of single—double head wire drawing machine, straightening machine, strong

convective annealing furnace, bright continuous annealing furnace and wire rod packing machine. The products include
wire rod, vertical bar and silver silk.
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Silver steel Product Process
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Silver steel Product Production Equipment
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Fii 227 % production line of cold wire :

FZERI£H1 wire drawing machine :

HEH 2241

wire drawing machine

XDR810+BC12-C1
B AR 2

single head wire drawing machine

DD610A x 2H+BD4.65-C1
Wk ER 21
double head wire drawing machine

FR AR A&

trimmed size 4.0~13mm 1.5~4.5mm
w%?ﬂ =1.0t =0.8t
wire%dlj\i]sﬁeter 700 ~ 1100 mm 500 ~ 1000 mm
surfajg:ue%ﬁs}%ment h9 h9

5B X iAiR A 4P strong convective annealing furnace :

I B item B {f unit H R#5%x technical data
BEE AR
Highest terryip'?ératurgncﬁ annealing T 850
SRR S © +3C

Furnace temperature uniformity
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Silver steel Product Production Equipment

R H#EER F=2& production line of cold drawn bar : #R R =2k production line of silver peeling bar :

LI [ B =il o
ST | | i

T Py 2\ ! Y ) |

|

K drawing unit :

TEL&iR TR

online eddy current testing machine:

B F EZ#Hl peeling machine :

NUKEN#R{G#H
UNKEN flaw-detecting machine :

. . BRIG R
8 &8 vt ER{5 A s~ raacton 15~ 80 mm
name rawing unit Inspection 4 ~13mm trimmed size ®15~80mm specifications
specifications
AL ©4-20 mm g Hefe, w8
trimmed size PR EE structural style rotation, ultrasonic
SRR length 3~6m
=ine Signal to =10dB i
AN g . TRREHE
draft 2-8t1 Noise Ratio stability <2dB
BmERAESR
finished diameter hi1
7= M BEF. ~fa. FE tolerance grade BEmRSEE <3dB
(i N EIN roundness, hexagonal, square REN sensitivity h
’ ’ stability <2dB
R R E A B
s O ge finished surface Ra<3.2um Ttk iy
FREEKE 2000 ~ 5500mm3zf; £ & roughness " i +30mm

length

R
dimensional h9-h11
accuracy

12 E40

BARREEE

sensitivity

<3dB

mark precision




BAOSTEEL SPECIAL METALS

IR =W m AT

Silver steel Product Production Equipment
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SN production line of valve steel :

FFEH EM straightening machine :

I H items

=R trimmed size

5

% # parameters

~13mm

HEAHX Straightening mode

—ARERENATS, MALMERIER horse cantilever, rotation

HEENAE B E tortuosity <0.3%0
ERKERZ length deviation +5mm
BIYIERR shear squashed <0.15mm

REEIRSIS surface indentation or scratch

R depth <0.10mm

iR R _ _
eddy current testing equipment:

RGNS
Inspection 4 ~35mm
specifications

BB R —34B
sensitivity =

{SRELE
Signal to Noise Ratio =10dB

faEM
stability <2dB

=

BRI

high—speed grinder:

£

trimmed size

BRI
grinding mode

FEHI#5 E K AR

Precision and ovality

FEHI St
REHEREE

surface roughness

®5~30mm
BRESRIE
AR AR FEER A

Grinding machine
attachment through
coarse grinding +
accurate grinding

Grinding machine
through grinding

ho, AEZ¥
half of tolerance

f&ERa<0.8 um

7= i K

Product Outline
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Silver Steel Product Outline
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ShiEM L production line of cold drawn bar
HERT LSBT RAR TEE MR, FEXITE, G, MRAMENZERE
LKEEHENM
Characteristic:from the production line and even pull pull rod production line composed mainly

produces bearings, all kinds of tools, standard parts, aerospace and nuclear power with all kinds of
fasteners and other steel products.

PR

iE R
continuous
pull product

S O
Type of steel standard
£ SAE1141
K& .
Low-alio SAE1144 Hrislagreement
structure steel
SS490
9SiCr GB/T 1299-2000
S2M friagreement
16MnCr5 #ilagreement
20Cr GB/T 3078-2008
40Cr #ilagreement
AT -
Alloy tool steel 42CrMoS4 #riflagreement
R18CrNi8 #riflagreement
SAE5140H #ilagreement
2 W
Carbon structure SAE1015 i agreement
steel
#iYagreement
GCr15 g
RSN Q/OAPD 2731-2012
Bearing steel Grade3S friagreement
SAE52100SF #ifLagreement

e

diameter

[El#round
bar:4 ~ 20
mm
ay::L:d
hexagon
bar:3~10
mm

Wire rod:4

~20 mm

Rt
dimensional
accuracy

h9 ~ h11

EH

g7
Cold draw
products

IS R OE
Type of steel standard
0Cr18Ni9
1Cr17Ni2 GJB 2294-95
REEH 1Cr18Ni9Ti
Stainless stee 2Cr7Ni3(S80) WS9-580-96
3Cr13(S/S) WS9-6602-96
6Cr4Ni12Mn5A #islagreement
EIW
High-speed W6Mo5Cr4V2 GB/T 9943-2008
tool steel
GH2036 GB/T 14994-1994
#iagreement
GB/T 14994-1994
GH2132
GJB 2611A-2006
sEas YB/T 5249-1993
High GH3030
temperature GB/T 14994-1994
y GH4033
GH696 i agreement
GH80A #riflagreement
UNSS66286 #ilagreement
YZGH2132 #riflagreement
Al oﬁolc)?msteel 9siCr GB/T 1299-2000
15Cr GB/T 3078-2008
18CrNi8 #riflagreement
27SiMnMoVA thifagreement
30CrMnSiA GJB 1951-94
SEEW 4 1 a0
AIonnst?ucture ocr filtagreement
steel 42CrMoS4 #hi¥agreement
R18CrNi8 i agreement
SAE5140H #riflagreement
1Cr11Ni2W2MoV #ilagreement
1Cr11Ni2W2MoV
it 25 GJB 2294-95
heat resistant 1Cr12Ni2WMoVNb
1Cr12Ni3MoVN(S/SJ2) #iagreement
8Cr4Mo4V YB 4105-2000
Cr4Mo4V YB/T 688-1976
B G95Cr18 GB/T 3086-2008
Bearing steel
HHifagreement
GCr15
Q/OAPD 2731-2012
W9Cr4V2Mo #riflagreement

=R
diameter

E#
round
bar:8 ~ 45
mm
AY::L:=
hexagon
bar:8 ~ 36
mm

Tt
square
rod:9 ~ 30

mm

R-THE
dimensional
accuracy

h10 ~h12

=il 17
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Silver Steel Product Outline

TR+ Yt 5 4 production line of cold wire

PR N2AFLFIEEFmmATEL. MAM=. M. %8B, LI, B, KE. %
®. BF. BEfr. BIL. g@%iTl,
Characteristic: production line of cold wire mainly produces products are used in military industry,

aviation, ships, nuclear power, chemical, electrical, automotive, railway, electronic, medical, light
industry, food industry, etc.

W% wos Eean SRR

dimensional

Type of steel standard diameter accuracy

'@Eﬂiﬂ:ﬁ production line of silver peeling bar

e R FEEEX ARG, AEBA (SHER ) WHSHVIEIMT, EHRE. AERA (SE
B ) MM —LERRERME (MR, RRE ) [EER, NETRELESEAXNNHERLEN
MEREELEERENE, BEESAXNFERLEET S i ERIEHE1% AR, Bitk=mE
ETmIEHLEESHAPERER

R EHEEMH—SEESE, ERMRERTIRIM TRERES2IER, AMERM RS
HREREIR

WMHFLRXAIEEAMIARX, MEXRATIH. BRIMIRERENMI>RERERE, 28
EIMEFEX “WH” BRMIERA W@, &M TR ITIT LR ERERE,

& H . . . . . . . .
A.|o;'t£?§teel 9SiCr YB/T 095-1997 Characteristic: production line uses efficient machining technology to remove some common
surface defects (such as cracks, decarburization, etc.) of hot roll and annealing (or solution) bars.
8CraMo4V YB 4105-2000 o ; . . S .
This line also improves surface roughness through all cover straightening and lighting and strictly
CraMo4Vv YB/T 688-1976 control the tortuosity within 1 %., which adapt to the user's special needs of processing a high
e « thilagreement degree of automation.
High GCr15 Through the further polishing processing for peeling straightening bar, the micro machining defects
B Q/OAPD 2531-2012 h9-h11 . L
quality Beari;é el on the surface of the steel are removed, so that the fatigue property of steel is improved.
wire SAE52100 thilagreement Production line of silver peeling bar uses machining and abrasive machining to remove the surface
SWP52100 thilagreement defects of products and improve the quality through further processing, which adapt to the modern
- machining industry trend of concentrate.
W9Cr4V2Mo thiflagreement
04Cr18NigTi Q/BQB 2552-2009 W% = oR 7= R
0Cr12Mn5Ni4Mo3Al Q/HYAD837-2005 _ Tifete 0 sizel standard CIETEES
H&diameter
1Cr12Ni3MoVN #ilagreement FRLE N XC45 #riflagreement
- : ©0.10~ @ Carbon structure steel
R 1Cr17Ni2 GJB 2294-95 UGC2 Hhiftagreement
Stainless steel 1Cr8Ni9Ti GBT4240-1903 | ™
ren T - s & 37CrS4HL #riftagreement
- sisform: &
1Cr18Ni9Ti GJB 2294-95 . 3883 Hitagreement
3Cr13(S/S) WS9-6602-96 Blwire rod. -
i riflagreement
=TH E%vertical | 40Cr
High—speed W6Mo5Cr4V2 YB/T 5302-2006 N Alloy structure steel GB/T 3078-1994
ool stee bar, $RZ=N
. 40CrAH fhilagreement
¥ o« fillagreement #silver steel :
Special ~ 4 s
pec'la S GB/T 14994-1994 wire hoh11 SAE5120H-M riflagreement
quality R e GH2132 BEW ©15 ~ 80mm
. High o H13 Q/OAPD 2741-2012
wire temperature GJB 2611A-2006 Die steel
alloy YB/T 5249-1993 100Cr6 #i)agreement
GH90(N90) riflagreement Beagﬁri_%%gjteel GCr15 thillagreement
YZGH2132 #ilagreement SuJ2S riflagreement
W H10Cr3SiNiMoVA thiltagreement _ BREe .
truc?a/ral High temperature N8OA hifagreement
Sl H10SiMnCrNiMoV GJB 3323-98 alloy
e ‘ it & &
Pr fg’su‘fi'o?] %on H36 i agreement corrosi%r?lcll;:;e/sistant Inconel751 #i%agreement
friflagreement
i34 1Cr11Ni2W2MoV ti%ag
Heat resistant GJB 2294-95
stee
1Cr12Ni2WMoVNb GJB 2294-95

18 = Ei 19
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Product Mix

SHERNERFL production line of valve steel

FEER: SANEFLIEETBHEESERELENY, SRR~ L@ETHAE ( EEzSRA)
SRMEESHEFERE. BAFXAILSEN ( EFHBRN ) BVMEFE. BAXMITERNGRE
R, ASEHELWRESREETR,

Characteristic: production line of valve steel mainly produces high precision valve steel polished
rod. This line provides high quality materials through straightening, polishing, removing surface
defects for hot rolled (solution or annealing) valve steel.

Eirie s £/545  AiRes EEmE MK d-ﬁgﬁ%
GB SAE Jis DIN diameter  “2liracy
42Cr9Si2
45Cr9Si3 HNV3 SUH1 X45CrSi9-3,1.4718
ORE&R 51Cr8Si2 SUH11 h9-h12
Martensitic S E K Esurface
40Cr10Si2Mo HNV1 SUH3 X45CrSiMo10-2,1.4731
roughness: ﬁ = {% iE
85Cr18Mo2V X85CrMoV18-2,1.4748 5~ 80mm B #electric ‘* E
Upseting Quality Guarantee
55Cr21Mn8Ni2N EV12 X55CrMnNiN20-8,1.4875 '
Ra<1.6 ym
53Cr21Mn9Ni4N EV8 SUH35 | X53CrMnNiN21-9,1.4871 4% Ehot extrusion:
. . Ra<2.2 pm
B f®E | 50Cr21MnONi4Nb2WN X50CrMnNiNbN21-9,1.4882
Austenitic
3Cr23NisMn3N EVi6 X33CrNiMnN23-8,1.4866
2Cr21Ni12N EV4 SUH37
4Cr14Ni14W2Mo SUH31
GH4080A HEV5 Nimonic80A,NiCr20TiAl
&8
Alloy type GH4751 HEV3 Inconel751,NiCr15Fe7TiAl

20 =W =W 21
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Quality Certification

® TEN4FMMI1995FE FIRIZE S BRISO9001. AS9100B. GJBI001A, HAF003, ISO/TS16949%R A A K M Z ISR E R, Ear
MEMKR, EL. BBEREFREEELAR, HER—EEREFRXH,

® TNHFMBEHIZITHREFRIBREF21), G1F: FERNIRE, EEITHELRE. NMEZIEE. YIEMPHEER T
2, BiESWMAP AR, Jﬁﬁgiﬁﬁfgﬂ'ﬂm*HWEi;E» BRIRBIFE RS, FitEE, AR, REERE. £
B, BEMIEEELRE, XHEELR. ANRREELRE. RMAMEFEELE, FRipPidE, ennlegEdiEz,
EFEEEERE, RAMTENEEELE. FTaRmEHERE,

¢ FTMIHWANHEMZEXRERIT. EPFRNBREBFZMEETH, HEMHEREEFR,
o ERFHFMNEXRELRRBBEIE =N,

Since 1995, Baosteel has established aviation and aerospace, military, nuclear and automotive quality management system and formed a complete
set of quality system documents in accordance with ISO9001, AS9100B, GJB9001A, HAF003, ISO/TS16949 standard and specific requirements of
customer

Baosteel also determines and runs a quality system which has totally 21 processes,including: Management planning process, management review
process, internal checking process, corrective and preventive measures to improve the process, data analysis and use processes, customer
satisfaction monitoring and measurement process, needs identification and assessment process, the design and development process, production
process, delivery process, service process, production planning process, equipment and tooling management processes, document management
process,

human resource management processes, procurement and supplier management processes, product protection, process, inspection and test
management processes, measuring equipment management processes, identification and traceability management process and nonconforming
product control process.

Through the development and implementation of quality objectives, regularly carrying out internal quality checking and management reviews,
etc.,Baosteel continues to improve the quality system

All kinds of quality system had gotton certificates given by the third—party.
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22 =

CG.C

W

AEtnkg iz

T T TR
BER
TANENICE

EEREREARARSLS
ISO5081:1098
GIT 192008
AU EENET

P
9&‘4" S ;—:‘}I
4

@ @f ' "\H__;:F’J

ﬂ”“*.!,%! goR

P
caec
QUALITY MANAGEMENT SYSTEM
CERTIFICATE

ot 1 BOHRARE, 2V
o
Brestar Speis Mol Go LI

ner 1A b B e Torries B Do

Doty Il.mquruanm

CHIMA JUALITY CERTIMICATION CENTRE

CQCH E R EINEH [ IS09001:2008/F £ & H ik ZIAIE
CQC China Quality Certification Center ISO9001:2008 quallty management system certification

TESEFEIEARULITISGAS
REEULTES

[Hs, CHAS LO9SS)

U R
PRENTES Bl -

P e 1P 20a cHARRACETE A NAR 8L
ICRASCLEY (RENEST ELUTANI GEE. AERE
Tl TEAS NN LR .

BAARE ERANHATAR T NERER. EEERE
o EEREE.

Thira Hailgrnal dx Bawidn Fr

LABDRATORY ACCREDITATION CERTIFICATE

(e CHAS LGS |

Bsssi Sporial Metsl o, Lid

Bl Spechal Mk Test Crater
Sp et Saaahan el Mhangtm. Ui

&+ ISOIEC 173065 Gnarsl Requirsssnty for e Compaissce of
Taating wee! Cnlasion LaSomes-an CNAS-CLEY Accreckuson Crmin
for e Compstsnce of Tatng sad Calbratior Laboretoian) fi i
oy o o i o iy

T wrwpr o s o . il im e ke i iy B v
rverliston sber  wbees, Phe wihedelr o w0 diegesl ot of i
-

Dale sl hageys BPRET T

e

CNALFESEIFEERFINATER & KW EIAAIEHISO/IEC17025:2005

CNAL China National Accreditation Board for Laboratories Accreditation Certificate ISO/IEC17025: 2005

=W 23




BAOSTEEL SPECIAL METALS
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BAOSTEEL SPECIAL METALS

Quality Inspection

YIIBHEM Physical Tesx

ZOOMTESTOR. i%. #=FEEt

ZOOMTESTOR
Brinell, Rockwell, Vickers
hardness tester

Z150 FR S iRAHIRIEH

Z150 electronic elevated temperature tensile tester

DIL402CH Rt
DIL402C dilatometer

26 EiW

BFIEEIR I

Creep testing machine

YAW6106i% JE E F1iXIa 41
YAWG6106 hydraulic pressure testing machine

SR
Fatigue test

£ 84 # Metallographic Test

Axioplan-2 E ERX £H B/

Axioplan-2 metallographic microscope for
specimens upward—-mounted

NEOPHOT32EMK &8 B %R
NEOPHOT32 horizontal metallographic microscope

AXIOVERT25CA % 18 R#:5E

AXIOVERT25CA
metallographic microscope

Bi%E EitFM-700D

FM-700D microhardness tester
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g =—x ol
Quality Inspection

IR Physical Tesx
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REETBERGIRE

ultrasonic flaw detection equipment for bright bars

R P ik 55

Cusomer Service

A. B. C. D&&#fimutiRGiL%E
magnetic flux leakage testing

equipment for wire and bar installed in
Line A, Line B, Line C and Line D

BMRRREE

eddy current flaw detection equipment for bars
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BAOSTEEL SPECIAL METALS

< BARZHE

Technical Support

BRFZITRIES R E

Procedure of Contract Signig & Claims Handling
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Sales representative
Technical contact person, to provide customer service

concerning products advisory, order placing, logistic tracing,
loan and accounts, objection handling, operation guide etc.

Production engineer

Baosteel special metals Steel's senior engineer, to provide
technical support concerning production and quality design;
onsite service available if necessary.

Technique experts and chief engineer

Researching on developing of new products to meet the
requirements of the market; provide post service such as
inspection, corrosion test, welding, heat treatment etc.

Production, sales, research team (PSRT)
Consist of people from different departments of Production,
sales, research; the team is to solve the problems of the
customers on using, production and researching.

EARR
Customer Demand

BEARETHFES

Commercial Negotiation
with Sales presentative

ABREXZITEY S FEH |
Contract Signing and R g Contract Review

Coming into Force

2 Yes

AR EH

Technical Review
Ki&id No Pass
& No
EEENE R

Normal Product

v v
i+ o rEm
Standard+ o New Products

i#id | Pass

AHEZERY, BEWHEHRH

Refuse of non-conformance parts

T

SRR figldost

Case Registration

STIHIA

E‘-i)‘l_‘_'l:i Identification of the

Material in kind

SR {0144 R 1) & =R EEE
Surface Defects

Suspected Internal Defects

—

4—

Complaint —> Acceptance —>
kiR
Sample Test
=1 .
SRR [E 35 <
Visit After Settlement

BRI <
Rectification-Feedback

> GE
Business Negotiation

RILER
Case Closed
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BAOSTEEL SPECIAL METALS
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Certification
—

BADSTEEL SPICLAL MATERSALS CO. LTD.
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OHSAS 18001:2007 BRI i BEFn &2 £ &K RIAIE
OHSAS 18001:2007 Certification

IFNE A%t Environmental Policy
TATE, BOHRN, LTEfRETEES, AWREIRNE AR, FFeet,
BIATY, HTEAESE, ENBREREFW,

Saving resources, Reducing emissions, Carrying out pollution control through the process,Reducing
environmental load consistently. Continuously improving , Persistently observing the law, Pursuing
‘clean production", Striving for "Green Special metals Steel".

INEEFR Environment Objective
WITESTESFIT, Big "REFWN , "SSHHR—UESNEKLL”

Carrying out clean production audits, Building "Green Special metals Steel", Being a "world—class clean
iron and steel enterprise."
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ISO 14001:2004 IRk R IANIE
1ISO 14001:2004 Certification
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