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Hydrogen distribution of hydrogen
treatment process for titanium alloy

JIANG Bo, HOU Hong-liang, WANG Yao-qi, LI Hong

(Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: The effects of hydrogenated temperature and holding time on hydrogen distribution were studied by use of

metallography and dehydrogenated method. The hydrogen distribution for hydrogenated process was simulated by means

of instantaneous module for heat analysis in ANSYS software. The results show that the hydrogenated process on

titanium alloy is a diffusion process, the hydrogen content along the section possesses a gradient distribution in the

starting stage, the hydrogen content in edge is higher than that in center, and the microstructures in edge and center have

remarkable difference. With the temperature and holding time increasing, the microstructures in edge and center are

getting consistent, and the hydrogen distribution is getting uniformity. Meanwhile, the simulation results show that the

simulation conclusion is consistent with the experiment results; it is reasonable that the application of instantaneous

module for heat analysis in ANSYS is used to simulate hydrogen the diffusion, and the key is to determine the

corresponding relationships among every parameters.
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Fig.2 Microstructures of hydrogenated TA15 titanium alloy and its boundary line: (a) 750
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Fig.3 Effects of holding time on inner microstructure boundary line: (a) 15 min; (b) 30 min; (c) 60 min
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Fig.5 Nephogram of hydrogen
distribution in titanium alloy: (a)
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Fig.6 Curves of hydrogen concentration with time: (a) ANSYS simulation; (b) Experimental results
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