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Here, we restrict our attention to the generalization of our strain rate
dependent nonaffine molecular chain network theory to overcome the problems associated with the
immediately after the change of deformation history. We introduce the effect of the delay of
deformation surrounding chains on the elasticity modulus, which depends on the current chain stretch

and curvature of the strain trajectory immediately after the change of the direction of
deformation. The potential of the proposed constitutive equations was examined against the
predictability of experimentally obtained deformation immediately after the change of strain rate
direction. The finite element homogenization method with rate type expression of proposed
constitutive equation has a capability of prediction of the cyclic deformation behaviors of particle
filled rubbers under changes of volume fractions, distribution patterns and size heterogeneity of
particles, without additional parameters.
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