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Study on Shape Memory Effect of TiNi Alloy
after Impact Deformation

SHI Shao-qiu's CHEN Jiang-ying', DONG Xing-long', WANG Li-li',
S.P. Belyaevz, A .E.Volkov’, N.F .Morozov’, A . 1. Razov’

(1. Mechanics and Material Science Research Center , Ningbo Unersity, Ningbo 315211, Zhejiang , China ;
2. Saint -Petersburg State Unwersity , Saint Petersburg » Russia )

Abstract: Using split Hopkinson bar technique, the dynamic stress-strain character and the rate-dependent shape
memoty effect of TiNi alloy were studied. It was shown that the mechanical behavior of TiNi alloy with martensitic
phase displays a marked strain-rate strengthening effect, and a flow plateau was observed on the stress-strain curve at
high strain rate.The experimental results reveal a dual nature of the dependence of shane memorv effect ubon strain-
rate. If the stress or residual strain is low, when the reversible inelastic deformation mechanism plays a dominant
role, the increase of strain rate enhances the one-way shape memory effect for TiNi SMA; but while the stress or
residual strain is larger and the non-reversible inelastic deformation plays a leading role, the increase of strain rate,
on the contrary, suppresses the one-way shape memory effect. The influence of strain rate on the two-way shape mem-
ory effect for TiNi SMA is related to its plastic deformation. At smaller plastic strain, the two-way shape memory ef-
fect of impacted specimen is larger than that of statically loaded specimen; but at larger plastic deformation, no
marked difference between them was observed.
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