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Finite Element Analysis of Compressive Deformation for Cylindrical Rubber
Components Based on Different Hyperelastic Constitutive Models

YANG Haibo,LIU Feng, LI Fanzhu,LU Yonglai, ZHANG Liqun
(Beijing University of Chemical Technology,Beijing 100029, China)

Abstract: The finite element analysis method was used to predict the compression deformation of
cylindrical rubber component, and compared with the experimental data to judge the calculation accuracy
of different constitutive equations. The results showed that for the stress-strain test, when only the uniaxial
tensile (UT) test datas was used to fit the constitutive equation,the merits of the constitutive equation could
not be judged solely by the fitting precision.The overall precisions of calculating results was greatly improved
when UT, planar tensile (PT ) and equibiaxial tensile ( ET ) test datas were used to fit the constitutive
equation, and the merits of the superelastic constitutive equation could be judged according to the fitting
precision. For the superelastic constitutive equation, the high fitting precision equations of O Ni, P_Ni,
VdW, Marlow, etc. could be used if the UT, PT and ET test datas were provided; while RP_Ni, AB and
Marlow equations could be used if only UT data was provided.

Key words: rubber material; cylindrical component; compressive deformation; constitutive model;
uniaxial tensile;planar tensile;equibiaxial tensile; finite element analysis



