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Dynamic pseudoelastic behavior of TiNi alloys and a strain
rate dependent phase transition constitutive model

GUO Yang-bo, LIU Fang-ping, DAI Xiang-yu, TANG Zhi-ping, YU Ji-lin
(Department of Modern Mechanics, University of Science and Technology of China,
Hefei 230027, Anhui, China)

Abstract: With a material test system and a split Hopkinson pressure bar, the pseudoelastic phase transition
behavior of TiNi shape memory alloys, at strain rates of 10 *and 10*s ' has been investigated. By analyz-
ing the experimental data, we found that the resistance of phase transition increase with the strain rate and
obviously has a strain rate dependence. An one -dimensional phase transition constitutive model based on the
trilinear thermoelastic phase transition model is established, where the strain rate effects upon the resistance
of phase transition was taken into account in this article. The model applied to TINi alloy is in good agree-
ment with the experimental data.

Key words: solid mechanics; phase transition constitutive model; trilinear thermoelastic theory; TiNi shape

memory alloy; resistance of phase transition; strain rate



