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Abstract

Dynamic cavitation is known to be a typical failure mechanism in rubber-like
solids. While the mechanical behaviour of these materials is generally rate-
dependent, the number of theoretical and numerical works addressing the prob-
lem of cavitation using nonlinear viscoelastic constitutive models is scarce. It
has been only in recent years when some authors have suggested that cavitation
in rubber-like materials is a dynamic fracture process strongly affected by the
rate-dependent behaviour of the material because of the large strains and strain
rates that develop near the cavity. In the present work we further investigate
previous idea and perform finite element simulations to model the dynamic ex-
pansion of a spherical cavity embedded into a rubber-like ball and subjected to
internal pressure. To describe the mechanical behaviour of the rubber-like mate-
rial we have used an experimentally calibrated constitutive model which includes
rate-dependent effects and material failure. The numerical results demonstrate
that inertia and viscosity play a fundamental role in the cavitation process since
they stabilize the material behaviour and thus delay failure.
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