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POSCO TITANIUM

Titan of the world
Gift for human welfare

Discovered in 1790 and put in industrial usage in 1950, titanium has very short history
compared to other materials. However, it is becoming one of the most important materials in
21st century. Especially, its superior specific strength and corrosion resistance have been
expanding its usage from aircraft to shipbuilding, power plants, medical equipment, and other
industrial fields. POSCO, as a total material provider, has entered titanium industry with
world-leading technologies and experience accumulated in its steelmaking operations, and

delivers better products to our customers with high stability .
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CHARACTERISTICS

Besides its superior quality in weight, strength and corrosion ElEtE2 F7|, B, AS U 2oa =t
resistance, titanium is a non-toxic, environment-friendly metal. FEdo| atazis

P S5 2LC).

[Low Thermal Expansion]

Thermal expansion similar to glass or concrete
Specific gravity a R, 232|E A HTAAI-
22 CHH| 60%

[Non Magnetic]

Never becomes magnetized

FAY

[High Formability]

Formability similar to 304 stainless steel
Strength similar to steel 304AHRI2|A ASIn}HIZ5t 70| M
AUz 0| 2

[Non Toxic]

Low leaching out of metallic ions and

low incidence of ionic allergy

K2 +E2 240122 HE g R Y=V | LYE

Excellent corrosion resistance against seawater
Sl==0i| CHat SFOq it LAl
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MAIN APPLICATION 1

Due to its superior quality, titanium is used in many fields of industry -
nuclear/thermal power plant, petrochemical plant, shipbuilding, ocean

plant,etc.

AT U

[Power / Chemical Plant] [Ocean Plant / Shipbuilding]

TSM Tech | Ocean Plant

Dehydrogen Tower
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MAIN APPLICATION I
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In addition to its wide usage in aerospace and military industry,
titanium is also seeing increasing use in construction field.
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[Aerospace / Military]

2

S&TDaewoo Space Shuttle Guggenheim Bilbao, Spain Benz Museum, Germany

e
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MANUFACTURING PROCESS

Combining our world-best manufacturing

R+ technology in steel & stainless steel, POSCO is
- ~_ now producing titanium products of the best

i
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quality. In addition, POSCO will complete the vertical
integration to slab production by 2013, and this will provide our
customers with more reliable supply of titanium products.
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Hot rolled coil
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POSCO TITANIUM PRODUCTS
HOT ROLLED/COLD ROLLED SHEET & COIL

HR/CR sheets are produced in high
quality and accurate dimensions,
mainly used for heat exchanger tubes
for nuclear, thermal power plants and
plate heat exchangers(PHE).

HR/CR ZY2 43t Zxnt FHOZ Mite/n
T2 URIY, slHUN So| ANEY|g KH U

MUt TSI WS |2 AR MQIL|CT

[Acceptable Standards]

Standard Grades

ASTM B265 Gr.1,6Gr.2
ASME SB265 Gr.1,6r.2
JIS H 4600 Class1, Class?
[Available Sizes]

Thickness(mm)

0.3<t<05
055 t<0.6
0.6<tR3.0
HR/CR Sheet & Coil
3.0= t<5.0
5.0 tR6.0
750 1000 1219

Width (mm)

HOT ROLLED PLATE
[ Available from 2011 Q4]

HR plates are mainly used for tube
sheets and pressure containers.

e =2 Hwsly |9 BE sheet 2 U2ET|

O| AXHZ MQIL|C},
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[Acceptable Standards]

Standard Grades

ASTM B265 Gr.1,6r.2
ASME SB265 Gr.1,6r.2
JIS H 4600 Class1, Class?2

[Available Sizes]

Thickness (mm)

60.0=t <100

[Application]

\E": -

15.0<t <600

10.0<t <150

6.0<t <100

555t <60

50<t <55

HR Plate

40=<1t<50

3.0=<t <40

1000 1500

2000 2500 3000 3500 4000

Width (mm)
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TECHNICAL DATA

Titanium Standard

Chemical Composition & Mechanical Properties according to ASTM Standards

Physical Properties

Comparison of Physical Properties with those of other Metals

DESIGNATION GRADE 1 GRADE2  GRADE3  GRADE4  GRADE5  GRADE7  GRADE 1 ltem  Atomic Atomic Density  Melting Linear  Specific  Thermal  Specific Electrical ~ Young's Poisson’s
. " no. wt.  (gfecc)  point(C)  thermal  heat conduc-tivity electrical conductivity modulus  ratio
COMPOSITION(%MAX) &tekd2 expansion (J/g-C) cofficient  (u@-cm)  toCu(%) (GPa)
Oxygen (0) 0.18 0.25 035 0.40 0.20 0.25 0.18 C°‘?f/flgf"t (it
Nitrogen (N) 0.03 0.03 0.05 0.05 0.05 0.03 0.03 Titanium 22 47.90 45 1668  84x106 053 17.0 55 3.1 116 0.34
Hydrogen (H) 0.015 0.015 0.015 0.015 0.015 0.015 0.015 Iron 26 55.85 7.9 1,530 12x106 Q.44 76.2 9.7 18 200 0.31
Carbon (C) 0.08 0.08 0.08 0.08 0.08 0.08 0.08 18-8 1400
Stainless ’ .
Iron (Fe) 0.20 030 030 050 0.40 030 0.20 steal - = 79 - 17x10¢ 050 162 72 24 195 03
1,420
- (SUS 304)
Aluminium (Al) - - - - 5.5~6.75 - -
Aluminum 13 2697 27 660 23x10¢ 090 210 2.7 b4 68 0.33
Vanadium (V) - - - - 3.5~4.5 - -
Aluminum 476
Palladium (pd) - - - - - 0.12~0.25  0.12~0.25 alloy - - 2.8 ~ 23X10-¢ 096 120 5.8 30 7.7 0.33
(7075) 638
Residual each (total) 0.10(0.4) 0.10(0.4) 0.10(0.4) 0.10(0.4) 0.10(0.4) 0.10(0.4) 0.10(0.4)
Magnesium 12 24.32 1.7 650 25%10-6 1.03 159 4.3 40 44 0.35
MECHANICAL PROPERTIES 7|7% 4%
Magnesium 605
Tensile Strength MPa min. 240 345 450 550 895 345 240 alloy = - 1.8 ~ 26X10-6 1.0 96 9.3 19 45 0.35
(AZ-31B) 630
QIHZE (ksi) (35) (50) (65) (80) (130) (50) (35) .
Nickel 28 5869 89 1,453 15x106 0.6 60.7 9.5 18 207 0.31
Yield Strength MPa 170~310 275~450 380~550 483~655 830 275~450 170~310 1300
Nickel allo '
=AU (ksi) (25-45)  (40765)  (55-80)  (70-95) (120) (40~65)  (25~45) (monel) Y- 88 838 e 14%106 043 218 48 36 170 029
EL tion % min.(HAl2 24 20 18 15 10 20 24 '
GG th =) HastelloyC - -89 1305 113x10¢ 043 111 130 13 205 -
i L - - - - - - -
Hardness HV typical () 100~150 160~200 180~220 200~280 310~350 160~200 100~150 Copper 29 4357 89 1.083 17104 039 385 17 100 10 0.34

Notes : 18-8 stainless steel : Cr(18%)-Ni(8%)-Fe(R)

Monel: Ni(70%)-Cu (30%) Hastelloy C : 54Ni-17Mo-15Cr-5Fe-4W
AZ-31B : Al (3%)-Zn (1%)-Mn (0.2%) - Mg(R)
7075 : Tempered and quenched ultra-super duraluminum [Cu (1.6%)-Mg (2.5%)-Cr (0.3%)-Zn (5.6%)-Al (R)]
Crystal structure a Titanium (<885°C) : close-packed hexagonal lattice a=2.9504 A c/a=1587
B Titanium (<885°C) : body-centered cubic lattice a=3.3065 A
Latent heat of fusion : 14.5 cal/g Permeability : 1.0001
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TECHNICAL DATA

Corrosion Resistance

Comparison of corrosion resistance between titanium and other metallic materials

Classification

Corrosion  Concentration Temperature

Titanium

SUS304 SUS316 Hastelloy C

medium

(%)

(C)

1 25 A B A A
L Boiling D D D ©
Hydrochloric acid 0 5 B D D D
Boiling D D D D
' 25 A A A A
L L Boiling D D © B
Inorganic acids Sulfuric acid 0 5 B B B A
Boiling D D D B
10 25 A A A A
Nitric acid Boiling A A o B
65 25 A A A B
Boiling A B B D
L 10 Boiling A A A A
Acetic acid 60 Boiling A B B A
Ossalic acid 10 25 A C B A
Oreanic acid ssalcaa 30 Boiling D D D A
rganic acids oo 10 25 B B B B
ormic aci %5 60 D c B B
L 10 Boiling A B B B
Lactic acid 85 Boiling A D D B
Sodium 10 100 A A A A
Alkall hydroxide 40 Boiling D B B B
Potassium 5 Boiling A A A A
carbonate 20 Boiling A A A A
. . 25 A* B* B* B
Sodium chloride 25 Boiling A B+ B* B+
Ammlnium 40 25 A* B* B* A
chloride Boiling A* C* B* A*
Inorganic chlorides . ' 20 Boiling A* D D D
Zinc chloride 50 Boiling A D D D
Magnesium W 25 A* A* A* A
chloride Boiling A A* A* A*
. 25 A* D D C
Iron chloride 30 Boiling A D D D
) 25 A A A A
Sodium sulphate 20 ol A A A A
) ' 25 A A A A
S Sodium sulfide 10 el A B B A
peemeEEE Sodium chlorit > % A ¢ ¢ ¢
odium chiorite 15 25 A c c c
: 25 A A A A
Sodium carbonate 30 ol A A A A
Methyl alcohol 95 25 A A A A

Carbon .
Organic compounds _tetrachloride 100 Boiling A B B 8
Phenol Saturate 25 A A A B
Formaldehyde 37 Boiling A A A B
: Dry 25 D A A A
eI Humid 2 Ax D D D
) Dry 25 A € B A
Gas Hydrogen sulfide Hurnid x5 A B A B
: 40 A A A A
Ammonium 100 100 A A A A
S ; } 25 A A A A
cawater 100 Ax B* B* A*

Others

Napth ) 80 A A* A* A
aptha 180 A A A A

A:{0.125mm /year B:0.125~0.5mm/year C:05~1.25mm/year D:)1.25mm /year

*Local corrosion such as pitting and crevice corrosion resistance

Appearance of TIG-welded surface

Perfectly shielded condition

Bendability of CP Ti Grade 2

Die Radius

Good

Imperfectly shielded condition

Good Good

Good

Result

180" bending, 0.5mm thick

Heat Treatment Conditions

a-B Alloy B Alloy
Heat Treatment Method C.P Titanium
Ti-3AI-2.5V Ti-6Al-4V Ti-15V-3Cr-3Sn-3Al
Temp.(C) 480-595 370-595 480-650 790-895
Stress relief
Time(min) 15-240 15-240 60-240 30-60
Temp.(C) 650-815 650-790 705-870 760-815
Annealing
Time(min) 15-120 30-120 15-60 3-30
Temp.(C) 900-970 760-815
Solution treatment - -
Time(min) 2-90 2-30
Temp.(C) 480-675 480-675
Aging = -
Time(hr) 2-8 2-24

According to AMS-H-81200
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POSREC

Samjung P&A

POSCO Specialty Steel

Gwangyang Works SeungKwan
P0OS-M POSCO Terminal

Headquarters Pohang Works

POSCON POSCO E&C

P0OSCOS POSMEC POSTECH Venture Capital Corp.
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International Subsidiaries

01. POSCO China Holding Corp. Beijing, China
86-10-5166-6677 86-10-8440-0321

02. Zhangjiagang Pohang Staninless Steel
Co., Ltd.(ZPSS) Zhangjiagang, China
86-512-5856-9211 86-512-5855-3680

03. Qingdao Pohang Stainless Steel
Co., Ltd.[QPSS) Qingdao, China
86-532-8683-7020 86-532-8683-7011

04. Dalian POSCO-CFM Coated Steel
Co., Ltd.[PCCS] Dalian, China
86-411-8751-5003 86-411-8751-4710

05. POSCO(Guangdong) Coated Steel Co., Ltd.
(POS-GCS) Guangdong, China
86-757-2665-7705 86-757-2665-7760

06. POSCO(Suzhou) Automotive Processing
Center Co., Ltd. Suzhou, China
86-512-5760-5952 86-512-5760-5950

07. POSCO-Foshan Steel Processing Center
Co.,Ltd. Foshan, China
86-133-2283-8326 86-757-8387-1384

08. BX STEEL POSCO Cold Rolled Sheet
Co., Ltd. Benxi, China
84-414-782-3705 86-414-782-2002

09. Guangzhou Jindo Container Manufacturing
Co., Ltd. Guangzhou, China
86-20-3877-1900 86-20-3877-1905

10. Guangdong Xingpu Steel Center Co., Ltd.
86-133-0283-1851 86-7572-666-1109

11. POS-Tianjin Coil Service Center Co., Ltd.
Tianjin, China
86-133-8805-5271 86-22-2532-3015

12.Wuhan Excellent
Steel Center Co., Ltd. Wuhan, China

13. POSK Steel (Pinghu) Processing Center
Co., Ltd. Pinghu, China
86-137-5733-5591 86-573-528-1330

14. Zhongyue POSCO (Qinhuangdao)
Tinplate Industrial Co., Ltd.
Qinhuangdao, China
86-335-535-1888 86-335-535-1993

15. POSCO-Samsung Suzhou Processing
Center Co., Ltd. Suzhou, China

16. POSCO Asia Company Ltd. Hong Kong
852-2827-8787 852-2827-5005

17. POSCO Investment Co., Ltd. Hong Kong
852-2802-7188 852-2845-7737

18. POSCO-Vietnam Co., Ltd. Vietnam
84-8-824-6847 84-8-824-6856
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19. POSVINA Co., Ltd. Vietnam
84-8-731-3097 84-8-731-3619

20.VSC-POSCO Steel Corporation Vietnam
84-95-3344-700 84-31-385-0123

21. Myanmar POSCO Steel Co., Ltd. Myanmar
95-1-638-304 95-1-365-418

22. POSCO(Thailand) Co., Ltd. Thailand
66-38-65-0463 66-38-45-4207

23. The Siam United Steel Co., Ltd
Rayong, Thailand
66-3868-7290 66-3868-5133

24. POS-India Steel Processing Centre
Pvt. Ltd Pune, India
91-20-5602-7012 91-2114-308-146

25. POSS Delhi Steel Processing Centre Pvt.
Ltd. Delhi, India
91-11-2467-3686 91-11-246-3688
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26. POS-Hyundai Steel Manufacturing India
Private Limited. Chennai, India.
91-44-2715-6457 91-4111-256-458

27.POSCO-India Pvt. Ltd. Buba, India
91-674-230-3690 91-674-230-0058

28. POSCO Japan Co., Ltd. Tokyo, Japan
81-3-3546-0924 81-3-3546-6519

29. POSMMIT Steel Centre Sdn.,
Bhd. Malaysia
60-3-6092-5200 60-3-6092-0382

30. PT. POSMI Steel Indonesia Indonesia
62-21-8998-1157 62-2-898-0775

31. POSCO Australia Pty. Ltd.
62-21-8998-1157 62-21-898-0775

32. Nickel Mining Company New Caledonia
687-28-0488 687-28-1567

33. POSCO Poland Steel Processing
Center Poland
48-71-733-7262 48-71-733-7257

34. Poschrome PTY, Ltd. South Africa
27-11-245-1081 27-11-905-1281

35. POSCO Maxico S.A. de. C.V. Mexico
52-833-217-5903 52-833-217-5904

36. Companhia Coreano-Brasileira
de Pelotizac(KOBRASCO)Brazil
55-27-3333-4864 55-27-3333-4762

37.POSCO Canada Ltd.Canada
1-604-688-9174 1-604-669+5805

38. POSCO America Corporation NJ, U.S.
1-201-585-3065 1-201-585-6001




POSCO

POSCO Center, 892, Daechi4-dong, Gangnam-gu, Seoul, 135-777, Korea
Tel: 82-2- 3457-1690 / 6208
WWW.p0osco.com




