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COUPLED VISCOELASTIC CONSTITUTIVE RELATIONS
INVOLVING THERMAL EFFECT AND MOISTURE
DIFFUSION PROCESS Y

Wang Jun  Yang Fan  Chen Dapeng
(Institute of Computational Engineering and Science, Southwest Jinotong University, Chengdu 610031, China)

Abstract In recent years, the failure caused by moisture and heat was often observed in hy-
drophilic polymer structures, such as plastic packages and adhesive joints etc. It was found that
moisture diffusion, heat conduction and mechanical response in polymers are coupled and affected
each other. It is necessary to develop a set of full coupling constitutive relations to model the
viscoelasticity and hydrophilicity of polymers. In this paper, the constitutive eguations of the
coupling problem, which involve effects of heat and moisture, have been developed on the basis
of contimmm thermodynamics in virtue of Helmholtz free energy. In this development, a group
of internal variables is introduced to characterize the viscous behaviors of polymers. The work
presents a fundamental framework to analyze the coupling problems due to heat and moisture
transmit into viscoelastic materials.

Key words coupling effect, constitutive relations, moisture diffusion, heat conduction, viscoelas-
ticity
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