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Theoretical Study on Mechanical Properties of

Hysteresis of Viscoelastic Rubber Materials
ZHAO Runyu,CHEN Tao, ZHANG Sai,XIAO Xiaoqi, SONG Xiaochun
(School of Mechanical Engineering , Hubei Univ. of Tech., Wuhan 430068 ,China)

Abstract: In light of the delay in detecting the viscoelastic rubber materials, the mechanical properties con-
stitutive model of viscoelastic rubber material is first constructed by theoretical calculation, and the mathe-
matical expression of the relationship between stress, strain and time in the creep and stress relaxation
process of the material is obtained. The dumbbell test made by combining viscoelastic rubber material is
used to simulate the creep and stress relaxation process of dumbbell specimens by COMSOL Multiphysics
simulation software. The stress and strain distribution of the dumbbell specimens under various conditions
and the relationship between stress and strain with time are achieved. Finally, the concept of relative sta-
bility state and the hysteresis characterization function of the viscoelastic rubber material during stretching
are proposed according to the steady state in the creep and stress relaxation process. It is expected to pro-
vide a theoretical basis for the accurate measurement of the mechanical properties of viscoelastic rubber
materials.

Keywords: viscoelastic rubber material; hysteresis; stress-strain
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