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Fig.1 SEM image of Ti-Al-Mo titanium alloy
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Table1 Chemical compositions of base metal (/%)

Al Fe Mo Ni Si \% Ti

4.66 0.025 1.75 0.006 012 0.42 Bal.
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Fig.2 Surface oxidation macro-morphologies of samples at different temperatures in air and CO, atmosphere
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Fig.3 Curves and its fitting results of oxidation mass gain-temperature
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Fig.6 Microstructures of the oxide layer of the samples oxidized at different temperatures in air and CO, atmosphere
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Fig.7 Oxide particle size of the oxide layer of the samples at

different temperatures in air and CO, atmosphere
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Fig.10 Schematic diagram of non-isothermal oxidation of titanium

alloy in air and CO, atmosphere
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Table 3 Non-isothermal oxidation mechanism of titanium alloy

in air and CO; atmosphere

Oxidation mechanism Process Intermediate reaction
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VI (Ti diffusion) & (Ti+CO,)

(2) O diffuse inward
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Study on the Non-isothermal Oxidation Behavior of High Temperature Weld Metal of
Ti-Al-Mo Titanium Alloy

Fan Limin', Zheng Zhendan®, Xue Manye', Wu Shaojie, Cheng Fangjie"?
(1. School of Material Science and Engineering, Tianjin University, Tianjin 300072, China)
(2. Tianjin Key Laboratory of Advanced Joining Technology, Tianjin 300072, China)

Abstract: Non-isothermal oxidation behavior of Ti-Al-Mo titanium alloy’s high temperature weld metal after molten pool solidification during
cooling process at different temperatures in the range of 500~1300 °C was studied, and the oxidation mechanism in air and CO, atmosphere was
compared and analyzed. The surface oxidation degree of the sample, the morphology and phase of the oxide layer were studied by oxidation mass
gain method, XRD, SEM and XPS. The results show that the oxidation degree of the sample in CO, atmosphere is lower than that in air
atmosphere, and the oxide particle size of the oxide layer in CO, atmosphere is smaller and more compact. The main phase of oxide layer in both
atmospheres is rutile TiO,. Besides, the mixed oxide of (TiO,+Al,05) is observed in the surfacial layer, and the proportion of Al,O; in CO;
atmosphere is higher. The oxide layer porosity in CO, atmosphere is lower, which reduces the internal matrix diffusion of CO,. And the reaction
thermodynamics inclination of the titanium alloy in CO; is significantly lower than that in air, so titanium alloy weld metal in the environment of
CO, atmosphere has lower oxidation tendency. It is proved that CO, can be used as a protective gas in a certain temperature range during the
cooling process of titanium alloy weld metal.

Key words: Ti-Al-Mo titanium alloy; high temperature weld metal; atmosphere; non-isothermal oxidation; oxidation behavior
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