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A mathematical model based on molecular structure of vulcanized rubber under

tensile tests
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Abstract

The aim of this research is to formulate a mathematical model based on molecular structure of
vulcanized rubber under tensile tests. In general, the linkage of polymer chains in rubber can be
classified as two different linkages: physical links and chemical links. In the first region of the tensile
behavior, all physical links are assumed to be active before they gradually fail. In the yield region, the
physical links are still failing while the chemical links are assumed to gradually become active. In the
hardening region, only chemical linkage is assumed to play are important role on the tensile behavior, so
the chemical links is progressively active in this region. In conclusion, the parameters in model are
determined by curve fitting the model with the experimental data. It can be shown that the model can
characterize the tensile behavior of vulcanized rubber very well in every region.

Keywords: Mathematical model, tensile non-linear, Hyperelasticity, Vulcanized Rubber.
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