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Experimental Observation on Thermo-mechanically Cyclic Deformation of
NiTi Shape Memory Alloy

JIANG Han'?, XU Xiang'”*, WANG Lichen'” , KAN Qianhua'” , KANG Guozheng'”
(1. Applied Mechanics and Structure Safety Key Laboratory of Sichuan Province, Chengdu 610031, China ;
2. School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: NiTi shape memory alloy is often subjected to the thermo-mechanically cyclic loadings in applications, which
leads to structural and functional fatigue failures of the alloy. The thermo-mechanically cyclic deformation tests were carried
out by using the self-developed thermo-mechanically cyclic test platform; the signals of force, displacement and temperature
were collected in real time. By extracting the evolution curve of cyclic stress, strain and temperature, the influences of the
thermo-mechanically cyclic deformation on shape memory effect were investigated. Results show that a pre mechanically
cyclic loading reduces slightly the strain recovery capacity during heating process, but the shape memory effect decreases
remarkably with the increasing number of cyclic under the thermo-mechanically cyclic loading and temperature cycling load-
ing. The developed platform using for the test of thermo-mechanically cyclic deformation can be used to indicate the functional
degradation mechanism of NiTi shape memory alloy. It is a useful reference for the further performance evaluation of shape
memory alloy based devices.

Key words: shape memory alloy; thermo-mechanical cycle; shape memory effect; cyclic deformation
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