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Rubber components are widely used for the purpose of damping vibrations and noise. In order to predict
the performance of such parts, finite element simulations have to account for various inelastic effects which in
sum determine the dynamic characteristics. In this contribution, a material model is proposed which covers
the dominating physical effects of elastomers such as rubber based on phenomenological modelling. Besides a
significant softening under loading, covering the timedependent behaviour is crucial in this regard.

A model for uniaxial tension/compression, proposed by Rabkin & Brüger [3], has been extended by Gelke
& Ihlemann [2] with the capability of strain induced softening. Now, the well known generalized Maxwell body
is added to this framework. Consequently, the new model allows for proper short- and longterm viscoelastic
behaviour. This includes relaxation and dynamic stiffening in a large range of times and frequencies, respec-
tively. The according parameter adaption is substantially improved by introducing an intercoupling between
the numerous free parameters without comromising the adaption quality.

For application in finite element simulations, the model for uniaxial tension/compression is generalized by
the concept of representative directions, introduced by Freund & Ihlemann [1]. The evaluation of uniaxial
stress responses is maintained, while an numerical integration scheme finally provides a fully three dimensional
material law. Note, that the effects modelled on a uniaxial basis are qualitatively reproduced by the generalized
model.

The model is successfully adapted to relaxation data on a technical rubber blend. The resulting behaviour
in the frequency regime is found to be compatible to the data obtained from a frequency sweep. The implemen-
tation in the finite element programs MSC Marc and Abaqus allows a prediction of the static and dynamic
characteristics of complex components.
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