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Fig.1  Hydrogen solubility in Ti-60 alloy as a function of  

hydrogen pressure 
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Fig.2  Hydrogen solubility in Ti-60 alloy as a function of  

reciprocal absolute temperature 
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Fig.3  Optical microstructures of Ti-60 alloy hydrogenated at  

900 �: (a) as received; (b) C

H

 = 0.1%; (c) C

H

=0.20%; 

and (d) C

H

 = 0.3% 
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Fig.4  Effect of hydrogen concentration on the phase  

transformation temperature of Ti-60 alloy 
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Fig.5  XRD patterns of Ti-60 alloy with different concentrations 

of hydrogen at 850 �: (a) as received; (b) C

H

=0.2%; (c) 

C

H

=0.65%; and (d) C

H

=0.95% 
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Table 1  Lattice parameter of the β-phase as a function of 

hydrogen concentration of Ti-60 alloy 

H, ω/% As received 0.65 0.95 

a/nm 0.3283 0.3354 0.3429 
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Fig.6  Effect of hydrogen concentration on the yield strength of  

Ti-60 alloy 
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Effects of Thermohydrogen Treatment on the Structure and Mechanical Properties 

of Ti-60 Alloy 

 

Li Fang, He Jia  

(Shanghai University of Engineering Science, Shanghai 201620, China) 

 

Abstract: The solubility of hydrogen in Ti-60 alloy and the effect of hydrogen on the microstructure, (α+β)/β transformation and the 

mechanical properties of Ti-60 alloy at high temperature have been investigated. The results show that the solution heat of hydrogen in 

Ti-60 titanium alloy �H is found to be –41.9 kJ/mol. And the volume fraction of primary α and the (α+β)/β transformation temperature is 

continuously decreased with increasing the hydrogen contents. The results also indicate that the yield strength at high temperature is also 

continuously decreased with hydrogen concentration, and the minimum yield strength occurs at a concentration corresponding to the 

(α+β)/β transition. 

Key words: hydrogen; Ti-60 alloy; solubility; transformation temperature; yield strength 
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