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Abstract: T he effects of hydrogen on the transformation temperature and hot deformation behavior of
TC21 alloys were investigated through microscopic analysis and isothermal compression tests respee
tively. T he results indicate that the transformation temperature of TC21 alloys decreases significantly
after hydrogenating, so that the transformation temperature of T C21 alloys containing 0. 7% ( mass
fraction) H is 810 C, which decreases by 145°C compared with natural hydrogen. M eanwhile, the flow
stress of T C21 alloys decreases effectively too after hydrogenating and the effects of hydrogen on flow
stress become obvious with deformation temperature decreasing and strain rate increasing. T he steady
state stress of TC21 alloys containing 0. 28% H reaches 202M Pa, which decreases by 28% compared
with natural hydrogen. Under the same stress level, deformation tem perature decreases by 40 C and
strain rate increases one order of magnitude after hydrogenating.
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Fig. 1 Microstructure of TC21 alloy bar
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Fig.4 The flow stress strain curves of hydrogenated TC21 alloy at different temperatures( €= 1s- 1)
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Fig. 6 The effect of hydrogen content on steady state stress of TC21 alloy at different temperatures( €= 1s- 1)
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Fig. 7 The effect of hydrogen content on steady state stress of TC21 alloy at different strain rates( 7= 800C)
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