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ELASTICITY RECOVERY CORRESPONDENCE PRINCIPLE FOR
SOLVING A CLASSOF NONLINEAR VISCOELASTIC PROBLEMS

ZHANG Chunryuan, ZHANG Wei-min
(Xiangtan Universty, Xiangtan, Hunan 411105)

Abstract: A new theoretical system of viscoelasticity, which includes the traditional linear viscoelasticity as its
specia case, is proposed in this paper. The main results of this theory are two elasticity recovery correspondence
principles, which are used for solving a class of physically nonlinear viscoelastic problems. By means of which,

the solution of a nonlinear viscoelastic problem can be obtained if the solution of the corresponding nonlinear

elastic problem is known. Correspondence principles are not based upon the similarity of the congtitutive relations.
Rather, they are based upon the recoverability from the present viscoelastic responses to the instantaneous elastic
responses. The correspondence between the nonlinear viscoelastic and the nonlinear elastic congtitutive relations
is found first, and then two elasticity recovery correspondence principles are deduced. It is shown by the
experiments for improved polypropylene that these principles are valid and are applicable to such class of
materials.

Key words: nonlinear viscoelasticity; congtitutive relations; correspondence principle



