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Determination of Material Parameters for Rubberlike Hyperelastic Constitutive Models

YAN Shan' \WANG Wei'*?
(1. Qingdao University of Science and Technology,Qingdao 266042,China;2. Dalian University of Technology,Dalian 116024 ,China)

Abstract: The material parameters of Yeoh model and third order Ogden model, which were mainly
used to characterize the hyperelastic behavior of rubber, were obtained by four different combinations
of the uniaxial tension, biaxial tension and planar shear test data. The finite element models for the
uniaxial tension, biaxial tension and planar shear experiments were established. Then a new method
was explored to obtain the constitutive parameters for the rubberlike material by using the uniaxial
tension test data in combination with the simulated results of biaxial tension and planar shear test from
the finite element models. It was found that the fitting parameters of Yeoh model by using the combi-
nation of the uniaxial and biaxial tension test data were good. With the combination of uniaxial tension
test data and simulated biaxial tension results,the fitting parameters of Yeoh model were only reliable
in the low strain zone. The third order Ogden model had much higher prediction precision than Yeoh
model. However,the Ogden model parameters from the finite element model had lower computation
efficiency than that of Yeoh model,and it easily created the difficulty of convergence.

Key words: hyperelastic constitutive model; uniaxial tension; biaxial tension; planar shear; finite

element model
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