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Table 1 Chemical composition of hot rolled Ti603 sheet (/%)

Ti Al Zr Sn Mo Nb \Y C o}

Bal. 593 299 058 091 134 0.87 0.017 0.084
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Table 2 Heat treatments of Ti603 titanium alloy

Specimen No. Heat treatment
1 540 C/1 h, AC
2 640 C/1 h, AC
3 740 C/1 h, AC
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Fig.1 Tensile specimen size (mm)
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Fig.2 Longitudinal-cross sections and rolled surface microstructures of Ti603 titanium alloy annealed sheets at different temperatures
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Fig.3 Microstructure evolution of Ti603 titanium alloy annealed sheets: (a) hot-rolled, (b) 540 C, (c) 640 C, and (d) 740 'C
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Fig.4 XRD patterns of Ti603 titanium alloy annealed sheets
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Fig.5 Mechanical properties of Ti603 alloy annealed sheets
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Fig.6 Fracture morphologies of Ti603 titanium alloy annealed sheets at different annealing temperatures: (a) 540 “C, (b) 640 C, and (c) 740 C
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Fig.7 Rockwell hardness of Ti603 alloy annealed sheets

RAMNRIF A iZERae, WA o D, pREAHLSK
K. %, WMALRERNE, FHETRURSR, S5
LU DG J8F I 4 L P o T A o % PR P B AR Ak
HE LR R EHARE, 5HER B EAE R
2.5 Ti603 $k& &IR AR BB AL S Tl BE 3 A

7E 3.5%NaCI(J7i 2 73 0) i i H Ti603 kA 4xiR kK
A A 2 8 Fiw, & 8 mI%n, B HUE)
T, Ti603 £LG 418 KA ik FL I 26 B3 B T 28 %
AR . 7 540 A1 640 “CBKIN, J& i e es B AE
—0.42~+0.13V HLEJGH AR, #£+0.13~+0.34V JEH K
FE, fE+0.34~+0.67V JEHENIG K, 7E+0.67~+1.42V U
Bl faE, BEDHOLE. B, FUELRI B 2 &
Ak, SRIGAE+1.42V~+1.70V HLJE 6 Fl P9 Bl Ak ol o
o 1E 740 “CIBKINF, J& i i i % 75 -0.35~+0.25V L
JEVEFE B, 7E+0.25~+1.40V JEFE N FasE, B I
oy BEALILR, SRJGE+1.40V~+1.70V HL & 76 Bl N Bk
e i 28 . 45651 8 FISE 3 WA, 7E 540 “CiB ki, Ti603
EREr SAR M T e FLIRL 25 N 69332107 Alem?, S el
f19-0.5020 V, b eR IR B R A OK R Tl L AT B
AN, TR E M RE R S, £E 640 CIB/KI, SR HL IR

10° } ——540°C/1h, AC
¥ ——640 C/1 h, AC
107 —— 740 °C/1h, AC

-15 -10 -05 00 05 10 15
Potential/VV

& 8 Ti603 iR KA TE 3.5%NaCl ¥ ik - B Ak, ith 25

Fig.8 Polarization curves of Ti603 sheets in 3.5%NaCl solution
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Table 3  Ecrr and lgrr of Ti603 titanium alloy at different

annealing temperatures
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Fig.9 Immersion corrosion rate of Ti603 titanium alloy annealed

sheets in 3.5%NaCl solution
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Effects of Annealing Temperature on Microstructure and Properties of New High
Strength Corrosion Resistant Titanium Alloy

Xiao Han', Yu Jiaxin', Zhang Hongyu*, Tan Cong"? Huang Haiguang"?, Yu Kun?, Zhou Rongfeng*
(1. Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)
(2. Yunnan Titanium Industry Co., Ltd, Chuxiong 651209, China)

Abstract: A new high-strength corrosion-resistant titanium alloy was studied. The ingot was hot rolled and annealed after three times VAR furnace
melting, and the effects of annealing process on the microstructure and properties of the plate were studied. The results show that the overall
structure is uniformly distributed after annealing. As the annealing temperature increases, the lamellar o phase decreases, the equiaxed o phase
increases, and the S-transformed structure grows and increases. When annealed at 740 °C for 1 h, the lamellar « phase basically disappears, and the
p-transformed structure grows, increases and strikes together, showing a typical equiaxed structure. As the annealing temperature increases, the
strength and hardness of the plate decrease, the plasticity increases, the corrosion current density decreases, the corrosion rate decreases, and the
corrosion resistance increases. After annealing at 740 °C for 1 h, the plate has the best mechanical properties and corrosion resistance.

Key words: corrosion-resistant titanium alloy; annealing temperature; microstructure; mechanical properties; corrosion resistance
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