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Abstract

TA18 alloy was chosen as the experimental material in this research. The samples were subjected
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to a thermal oxidation treatment at 750°C for different time in a conventional muffle furnace under
air atmosphere. Optical Microscopy (OM), XRD, micro-hardness tester and immersion test in 36% ~
38% HCI solution were used to determine the microstructure, phase constituents, micro-hardness
and corrosion resistance. The results showed that the microstructure of the matrix of TA18 tita-
nium alloy was unchanged after thermal oxidation, and an oxide layer was formed on the sample
surface, mainly composed of TiO, and a small amount of Al,03. With the increase of thermal oxida-
tion, the content of rutile TiO; gradually increased and the surface hardness increased. Meanwhile,
thermal oxidation can significantly improve the corrosion resistance, and 210 min is the optimal
thermal oxidation time to improve the corrosion resistance of TA18 titanium alloy in 36% ~ 38%
HCl solution.
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Figure 1. Metallograph of samples as-received and thermally oxidized for various times; (a) As-received; (b) 120 min; (c)
240 min; (d) 360 min; (e) 480 min; (f) 600 min

1. TAI A EIREAE LRI EHREMALR; () FIREL; (b) 120 min; (c) 240 min; (d) 360 min; (e) 480 min;
(f) 600 min
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Figure 2. XRD pattern of samples thermally oxidized for various time
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Figure 3. Surface hardness curves of samples as-received and thermally oxidized
for various times under different loads
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Figure 4. The effect of oxidation time on cross-sectional microhardness
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Figure 5. The corrosion weight loss in 36%~38% HCI of samples as-received

and thermally oxidized for various time
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