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Fig.3 Relationship between recovery stress and temperature under

different prestrain of NiTi alloy: (a) 2%, (b) 3%, and (c) 4%
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under different prestrain of NiTi alloy
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Improvement and Experimental Research on the Recovery Stress-Temperature
Model of NiTi Shape Memory Alloys

Wang Yiqging®, Zhang Teng, Guo Shanguang®, Chen Jian!, Liu Hongzhong', Lu Bingheng®, Xu Minglong®
(1. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
(2. State Key Laboratory for Strength and Vibration of Mechanical Structure, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To eliminate the prediction errors of the recovery stress model of NiTi SMAs caused by the incomplete reverse martensitic
transformation, an improved prediction model of recovery stress was developed based on the one-dimensional constitutive behavior model
proposed by Brinson for shape memory alloys (SMAs). This model regarded the martensitic recovery factor as an internal variab le and took
the stress and temperature into account as influencing factors to martensitic content of SMAs. The curve of recovery stress of NiTi SMAs
with different initial strains versus temperature was measured by experiments. Compared with the experimental results, the computation
result shows that the model has certain accuracy in calculating the recovery stress-temperature curve.

Key words: shape memory alloys; model improvement; martensitic recovery factor; recovery stress

Corresponding author: Wang Yiqging, Ph. D., Associate Professor, State Key Laboratory for Manufacturing Systems Engineering, Xi’an
Jiaotong University, Xi’an 710049, P. R. China, Tel: 0086-29-82665667, E-mail: wyq1102@163.com



