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Abstract

Rubber are often classified as hyperelastic materials which their
behaviour can be described through different forms of strain
in the literature

energy functions. Earlier research reported

suggest that for incompressible or nearly incompressible

materials such as natural rubbers, multiple strain states
experimental data are required in obtaining accurate material
parameters for hyperelastic models and thus, reliable stress-
strain analysis of the rubber components. In this work, an
economical biaxial testing apparatus was designed and built for
investigating equi-biaxial tensile behavior of rubber sheets. The
experimental method employed a video extensometer for
monitoring and measuring the deformation during biaxial tensile
tests. Hyperelastic models which can be devided in to two
categories notably the phenomenological models eg. Ogden,
Mooney-Rivlin model and the molecular physical based models
eg. Neo-Hookean, Arruda-Boyce and Van der Waals model were
explored. These models were then verified against the obtained
biaxial and uniaxial experiment data of carbon black filled
vulcanised natural rubber sheet and unfilled vulcanised natural
rubber sheet. From this study, when both uniaxial and equi-
biaxial experimental data were used for obtaining Hyperelastic
models’ parameters, it was found that Van der waals model can

give very good representation of the deformation behaviour of the

rubber materials used with only four parameters required.
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