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Construction of Constitutive Equation of SMPU Based on

Theory of Phase Transformation
LIUMeng', FU Xiang*, ZHU Yao feng', ZHAO Lianying®, FU Yaqin'
(1. College of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. School of Engineering, Auckland University of Technology, Oakland , New

Zealand; 3. Zhejiang Province New Textile Research & Development Emphasised Laboratory,
Zhejiang Textile & Garment Science &. Technology Co. » Ltd. » Hangzhou 310009, China)

Abstract: In order to predict mechanical property of shape memory polyurethane (SMPU) and offer

theoretical basis for material design and preparation, based on the theory that forced high-elastic

deformation will happen to polymer under external force, this paper proposes the hypothesis that the

change from initial phase to activated phase happens to SMPU under external force. Maxwell model

represents the initial phase and a nonlinear spring represents the activated phase. A three-element model is

constituted in the multipled form. In temperature change process, the change law of modulus with the

temperature is expressed with WLF equation, while the evolvement rule of segment motion activation

energy with the temperature is described with a segmented function. Thus, a stress-strain constitutive

equation is constructed with temperature field. As a result, theoretical predictions acquired by the

constitutive equation show a good agreement with experimental results.

Key words: phase transformation; three-element model; WLF equation; constitutive equation; shape

memory polyurethanes
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