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This research aims to develop a new constitutive model using classic micromechanics
methods to predict the stress-strain behavior of elastomeric nanocomposites. For this
purpose, using the concept of eigen strain in polymer nanocomposites, an improved self-
consistent implicit model was applied to develop a new constitutive model while it was used
only to predict the elastic properties of these materials before. Additionally, using this model,
a constitutive model relying on a modified self-consistent model and incremental theory is
presented to predict the stress-strain behavior of elastomeric nanocomposites. The model
was verified by comparing results obtained from the theoretical and experimental models.
Examining the results has shown that the newly developed constitutive model based on the
improved self-consistent micromechanics method can predict the stress-strain behavior of
elastomer nanocomposites with better accuracy compared to other theoretical models,
including Mori-Tanaka's model.
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