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A NONCLASSICAL CONSTITUTIVE MODEL FOR FINITE
ELASTOPLASTIC
DEFORMATION BY CONSIDERING TEMPERATURE EFFECT

Gao Zhihui Peng Xianghe Han Ronghui
{Department of Engineering Mechanics, Chongqing University ,Chonggqing 400044,China)

Abstract Based on a simple mechanical model composed of elastic components and plastic
dashpot blocks, a nonclassical constitutive model is proposed for finite elastoplastic strain and
deformation, in which the effect of temperature on the material properties is considered. A
corresponding finite element approach and program using Updated-Lagrangian description are
developed for the analysis of structures subjected to coupled heat and mechanical loading. Great
convenience, high efficiency and good convergence is obtained in computation because there is
no discontinuity in the constitutive relation without using a yield surface and the corresponding
loading/unloading criteria. The necking of a stretched cylindrical bar, and the relaxation of both
the compressive load and the elastic recovery of a confined O-ring subjected to large compressive
deformation followed by heat and mechanical cycles are analyzed. The results are in satisfactory
agreement with that obtained experimentally.



