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ABSTRACT

In this work, we will present simulations generated from a non-conforming finite-element implemen-
tation of a recently introduced theory of fracture and healing for elastomers [1, 2] that are aimed at
critically examining the “appearance” and subsequent growth of cavities/cracks in the classical poker-
chip experiments of Gent and Lindley [3]. The simulations will show that the experimentally observed
systematic cascading “appearance” of cavities/cracks around the midplane of the specimens is governed
by the randomness of the underlying microscopic defects from which macroscopic fracture nucleates in
conjunction with the competition between the ratio of hydrostatic stress to stretch and the toughness of
the elastomer. The simulations will also show that the fact that thicker specimens feature a smaller num-
ber of nucleated cavities/cracks than thinner ones is governed by the same principles. These results bring
resolution to competing views in the literature on these classical experiments: the appearance of cavi-
ties/cracks — commonly referred to as cavitation — in the poker-chip specimens of Gent and Lindley is
a fracture phenomenon and not an elastic instability.
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