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A viscoelastic constitutive model of rubber under small oscillatory loads
superimposed on large static deformation
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Abstract

A viscoelastic constitutive equation of rubber that is under small oscillatory load superimposed on large
static deformation is proposed. The proposed model is derived through linearization of Simo's viscoelastic

constitutive model and reference configuration transformation.

The proposed constitutive equation is

extended to a generalized viscoelastic constitutive equation that includes widely used Morman’s model as a

special case using objective stress increment.

the influence of pre-strain on the relaxation function.
behavior of rubber specimens with different carbon black contents.

Static deformation correction factor is introduced to consider
The proposed constitutive model is tested for dynamic

It is concluded from the test that the

viscoelastic constitutive equation for filled rubber must include the influence of the static deformation on the

time effects.
agreement with test values.
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Fig. 1 Storage modulus against static stretch at 30Hz,
specimen NR/CBO.
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