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Fig.1 Microstructure (a) and phase analysis (b) of as-cast

Ti-44Al-8Nb alloy
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Fig.2 Effect of hydrogenation temperature on hydrogen content

of Ti-44Al-8Nb alloy
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Fig.3 Effect of hydrogenation time on hydrogen content of
Ti-44Al1-8Nb alloy at a flow rate of 200 mL/min
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Fig.4 Effect of hydrogen flow rate on hydrogen content of
Ti-44Al-8Nb alloy at different temperatures for 30 min
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Fig.5 Morphologies of Ti-44Al-8Nb alloy after hydrogenation and isothermal heat treatment at different temperatures
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Fig.6 Microstructures of Ti-44Al-8Nb alloy after hydrogenation ant isothermal heat treatment at 1200 °C: (a, b)unhydrogenated alloy, (c,

d) hydrogenated alloy
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Fig.7 True stress-strain curves of unhydrogenated and hydrogenated

Ti-44AI1-8Nb alloys deformed at different temperatures
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Table 1 Peak stress of Ti-44Al-8N alloy deformation at

different temperatures

. Temperature/ C
Ti-44Al-8Nb alloy state
1100 1150 1200 1250
Unhydrogenated 561 336 247 125
Hydrogenated 359 217 149 78
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Microstructure Evolution and Hot Deformation Behavior of High Nb Contained TiAl
Alloys Hydrogenated at High Temperature

Ma Tengfei, Chen Ruirun, Guo Jingjie, Ding Hongsheng, Su Yanging, Fu Hengzhi
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: This study focused on the hydrogen absorption behavior of Ti-44Al-8Nb alloy at high temperature. The effect of hydrogen on its
microstructural evolution and hot deformation behavior were studied. The results show that hydrogen absorption in TiAl alloy is an
endothermic reaction; hydrogen content increases with the increasing of hydrogenation temperature, hydrogenation time and hydrogen
flow rate, which is sensitive to hydrogenation temperature. The residual B2 phase in the hydrogenated alloy is more than that in
unhydrogenated alloy because hydrogen is beta stabilizing element. The grain boundary is smooth when hydrogenated above 1280 <€ due
to the hydrogen-reduced interface energy. Hydrogen can decrease the flow stress of TiAl alloys significantly, which is decreased by 40%
after hydrogenated with 0.043wt% H under strain rate of 0.01 s™ at 1200 <.
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