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Fig. 1 Oxidation kinetic curve of TC4 alloy at 500 C
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Fig. 2 Changes in the power index of TC4 alloy under different
oxidation times
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Fig. 3 XRD phase analysis of TC4 alloy samples at 500°C with
different oxidation times
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Fig. 4 Surface morphologies of TC4 alloy at 500 °C with different oxidation times
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Fig. 5 Cross-sectional morphologies at 500 °C with different oxidation times
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Fig. 6 Element distribution in the cross-section of the oxide film (500 “C/60h)
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Fig. 7 Line scanning results of the oxide film cross-section (500 °C/60 h )
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Study on High Temperature Oxidation Resistance of TC4 Alloy

ZHAO Cheng-ming, LIN Xue-jian, LIU Hao-nan, HU De-jian, ZHENG Bo-wen, HUANG Hong-jun
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

Taking TC4 alloy as the research object, this study investigated the high temperature oxidation resistance
behavior of TC4 alloy under an oxidation temperature of 500 °C and an oxidation time range of 0-100 h via
high-temperature oxidation experiments. The results showed that the oxidation kinetics curve of TC4 alloy
at 500 °C for 100 h was divided into two stages: rapid weight gain in the early stage and slow weight gain
in the later stage. The oxidation rate decreased with the increase of oxidation time. The oxidation products
were mainly TiO, and Al,O,. In the process of oxidation reaction, titanium and aluminum elements react
with oxygen elements to form an oxide film mainly composed of TiO, and Al,O,. The types of surface oxides
formed under different oxidation time were the same. With the increase of oxidation time, the size and number
of surface oxide particles increase, the thickness of the oxide film cross-section increased, and the morphology
of the oxide film changes from straight to wavy and the stratification phenomenon was more obvious. The
oxidation process was based on the internal diffusion of oxygen atoms and the external diffusion of titanium
and aluminum elements inside the matrix.
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