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Nonlinear Viscoelastic Modeling of Carbon Black Filled Rubber under Dynamic Loads
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ABSTRACT

In this work, a new one dimension nonlinear dynamic model
of a carbon black filled rubber was proposed by develop the
Kelvin (Voigt) model. The viscosity of the dashpot was assumed
to be a third polynomial function of velocity and the stiffness of
the spring was a third order polynomial function of displacement.
The solution of nonlinear differential equation for this model was
represented by the third order Volterra series. A new approach
for parameter identification was proposed in this study using
Gaussian white noise excitation and correlation technique. The
model with the determined parameters was then used to simulate
the dynamic response of the carbon black filled rubber sample
under sinusoidal force with varying amplitude at a constant
frequency. The sinusoidal response predicted by the model with

the third order Volterra series was in the same trend as observed

in the experiment. However, it could not yet provided in
quantitatively accurate prediction of the sinusoidal response

under the large amplitude.
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