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Abstract

The so called hyperelastic model has been developed in order to predict the
deformation of elastomeric materials. Generally, this model was developed by using
phenomenological approach. However, due to the complexities of the mathematical
formulation which can only obtained at the moderate strain and the assumption of
incompressible material used for the analysis. Therefore, in this work the hyperelastic
model is further developed to predict the deformation behavior of elastomer during
compression and shear modes by using the assumption of compressible material.
From the analytical results, it can be seen that the relationship between strain
invariant and strain energy obtained by the use of developed hyperelastic model
couple with the Neural Network (NN) model can accurately predict the whole
deformation behavior of elastomer. In the case of compressible material, the sponge
rubber (natural rubber) was used to investigate the influences of voids. It was found
that the size of voids affects the density and modulus of sponge rubber. The
combination between those obtained of hyperelastic models can be employed for

the prediction of various rubber materials.
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