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Analysis of Initial Shear Modulus of Natural Rubber Using Hyperelastic Model

in case of Uniaxial Tensile Testing
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Abstract

The aim of this research is to determine constitutive parameters of natural rubber using
hyperelastic model from the results of uniaxial test. The objective of this study is to analyst the value of
the initial shear modulus of natural rubber from obtained parameters of Mooney hyperelastic model which
occur in strain energy function. The relation between tensile strength and stretch in case of uniaxial
testing is investigated.

Five specimens are prepared from natural rubber sheets with 2 millimeters of thickness. The
actual geometry of the specimen is dumbbell shape following with ASTM D412 standard testing. Several
uniaxial tests give the resulting displacement/strain maps. A simple tool, namely, Curve Fitting is used to
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characterize two parameters of Mooney model. Mechanical response in case of small strain (0 —

10%strain) is chosen. The initial shear modulus of natural rubber in this case is 1.256+0.094 MPa

approximately. We also found that the Mooney model can provide realistic stress-strain prediction in

uniaxial deformation mode.

Keywords: Shear Modulus, Natural Rubber, large deformations, Mooney Model
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