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Abstract

Shape memory polymers (SMPs) are a class of polgnmmart materials that

have the capacity to return from a deformed statgodrmanent shape) to their
original state (permanent shape) by temperatuneugiis. In this work, we propose a
novel phase-transition-based viscoelastic moddudicg the time factor for shape

memory polymers (SMPs), which has a clearer phlsigaificance. To describe the

phase transition phenomenon of SMPs, our new nabefales different constitutive

structures for above and below transformation teatpee separately. As the

proposed viscoelastic model is based on multiplieathermoviscoelasticity, it can

not only be used for different types of SMP matsri@ut also can be used to treat
large strain problems. To validate the model's lakdity and show the model's

capability of reproducing the shape memory eff&WE), two testing examples are
predicted with this new constitutive model. Thedicgon results of the simulation

are in good agreement with the available experiaieatults.
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1. Introduction
Shape memory polymers (SMPs) are a kind of soft smdrt materials that can

maintain a deformed state (impermanent shape) aifire-deformation at a high
temperature and subsequently cooling it down tonaet temperature. The memorized
original state (permanent shape) can be recovesedriding the temperature.
Compared with traditional shape memory materiag.,( shape memory alloys
(SMASs) (Ashrafi et al., 2016; Oliveira et al., 2Q Rborasadion et al., 2015; Yu et al.,
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