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A Model of Glassy Shape Memory Polymer Based on
Time-temperature Equivalence Principle

ZHANG Zebin'* | KAN Qianhua'” , DONG Shiyu'* , LI Jian'” , KANG Guozheng'”
(1. Sichuan Key Laboratory of Applied Mechanics and Structure Security, Chengdu 610031, China;

2. School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Based on viscoelastic theory of polymer and time-temperature equivalence principle, the shape memory

process of the glassy shape memory polymer was simulated. The viscoelastic stress and strain of shape memory polymer can be

divided into two parts: the stress depending on strain and the relaxation depending on time. The stress part uses the incom-

pressible Mooney-Rivlin hyper-elastic model and the relaxation part is expressed by the Prony series. The temperature

dependence of the modulus is implemented by a new time-temperature equivalence equation. Finally, it was found that the

simulations were good agreement with the existed experiments.

Key words; shape memory polymer; viscoelasticity ; hyper-elastic; time-temperature equivalence



