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Hot deformation behaviors of biomedical g-Ti30Nb13Zr0.5Fe alloy

GUO Ai-hong, YUE Wei, ZHANG Yong-qiang, ZHU Yu-sheng

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: The hot deformation behaviors of Ti30Nb13Zr0.5Fe (mass fraction, %) alloy were studied by

!, The hot deformation

thermal-simulator in the temperature range of 700—850 and strain rate range of 10°-10 s~
equation, stress exponential n and deformation activation energy Q were established according to the dynamical analysis.
The microstructures were observed by optical microscopy. The results indicate that the variation of deformation
temperature doesn’t change the characteristics of true stress—strain curves, but the variation of strain rate has crucial
effect on the deformation behaviors. The instable flow happens at strain rate of 1-10 s', the dynamic recrystallization
and dynamic recovery of § phase occur at strain rate of 10°—1 s'. And the continual recrystallization and grain

coarsening occur at strain rate less than 1072 s

and temperature higher than 800 . The stress exponential n and
deformation activation energy Q of f phase are 4.5 and 195 kJ/mol, respectively. Considering workability and
microstructure refining, the optimum conditions of hot deformation for Ti30Nb13Zr0.5Fe alloy are the temperature range
of 700-800  and strain rate range of 10°—10""s "
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Fig.1 True stress—strain curves of Ti-30Nb-13Zr-0.5Fe alloy at different temperatures and strain rates: (a) 700 ; (b) 750 ;

(c)800 ;(d) 850
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Fig.3 Relationship between flow stress (o) and strain rate (£ )

of alloy at various temperatures
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Fig.4 Peak flow stress dependence on (a) strain rate and (b)

temperature
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