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Influence of thermo-hydrogenation treatment on

microstructure and properties of Ti600 titanium alloy

ZHANG Peng-sheng, ZHAO Yong-qing, MAO Xiao-nan, HONG Quan, HAN Dong

(Institute of Titanium Alloy, Northwest Institute for Nonferrous Metal Research, Xi’ an 710016, China)

Abstract: Aiming at the problems such as large deformation resistance and difficulty in deforming during hot working of
high-temperature a alloy Ti600, all specimens were handled hydrogen treatment respectively by five different hydrogen
content (mass fraction) from 0.1% to 0.5%, and dehydrogenated by vacuum annealing. The microstructure evolution and
tensile properties of Ti600 alloy at thermal temperatures were studied. The effects of thermo-hydrogenation treatment on
the microstructure, grain size, as well as high temperature mechanical, heat processing plasticity and the variations

regularity were investigated. The result shows that the microstructures of Ti600 alloy are refined to some degree. The

thermal plasticity of Ti600 alloy is improved obviously with hydrogen increasing from 0.1% to 0.5%.
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Fig.1 Microstructures of as-cast Ti600 titanium alloys with different hydrogenation contents: (a) 0%; (b) 0.1%; (c) 0.3%; (d) 0.5%
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Fig.2 XRD pattern of as-cast Ti600 titanium alloy
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Fig.4 OM microstructures of as-cast Ti600 titanium alloys
Fig.3 XRD pattern of as-cast Ti600 titanium alloy after cast
hydrogenation (0.5%)

with different hydrogenation contents after dehydrogenation:

(a) 0.1%; (b) 0.3%; (c) 0.5%
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Fig.6 Tensile fracture morphologies of Ti600 titanium alloys with different hydrogenation contents at 650  : (a) 0%; (b) 0.1%;
(c) 0.3%; (d) 0.5%
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Fig.7 Tensile properties of Ti600 titanium alloys with different
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Fig.8 Tensile fracture morphologies of Ti600 titanium alloys

with different hydrogenation contents after dehydrogenation:

(a) 0.1%; (b) 0.3%; (c) 0.5%
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