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Fig.1 Microstructure of the as-received Ti-6Al-4V plate
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Fig.2 SEM-BSE images of Ti-6AI-4V after thermal exposure 960 “C/4 h (a), 960 "C/0.5 h (b), and EDS line scanning of O (c)
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Fig.3 ESD area scanning of Ti-6Al-4V after 960 ‘C/4 h thermal exposure: (a) SEM back scattered electron image, (b) V/O/AI/Ti
element distribution, (c) O distribution, and (d) Al distribution
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Fig.4 OM microstructures of Ti-6Al-4V after thermal exposure: (a) 900 C/1 h, (b) 900 “C/24 h, (c) 930 ‘C/1 h, (d) 930 ‘C/24 h, (e)

960 °C/1 h, and (f) 960 ‘C/24 h
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Fig.5 « case depth of Ti-6Al-4V vs. thermal exposure time
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Fig.6 Linear regression analysis of Ti-6Al-4V oxidation
behavior: (a) plot of « case depth vs. thermal exposure

time and (b) diffusion coefficient and activation energy
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High-temperature Oxidation Behavior and Microstructure Evolution of Ti-6Al-4V

Liu Yunxi *2, Chen Wei *, Li Zhigiang >, You Yang ', Yao Gang *, Han Xiuquan *?
(1. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)
(2. Aviation Key Laboratory of Science and Technology on Plastic Forming, Beijing 100024, China)

Abstract: This paper investigated the oxidation behavior and microstructure evolution of Ti-6Al-4V alloy at 900, 930, and 960 °C. Results
show that the thickness of surface oxide layer increases in 0.5~24 h and the closer to the surface, the more porous the oxide. There is a
sharp decrease in O level at the boundary of oxide layer and a-case. The O level decreases gradually inside the a-case to a stable level in
the Ti-6Al-4V base material. The oxide layer is mainly composed of TiO,, and there is also a small amount of Al,O3. The volume fraction
of « is much higher in the a-case and the grain size is larger. The relationship between o-case depth and thermal exposure time can be
fitted using log-log function. Linear regression analysis shows that the activation energy of O diffusion in « case is 206 kJ/mol.
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