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Abstract

Because the linear elastic fracture analysis has been proved to be insufficient in predicting the
failure of strain hardening materials, in recent years, a number of fracture concepts have been studied
which remain applicable in the presence of plasticity near a crack tip. This work thereby presents a
new finite element model to analyze plane problems of ductile fracture under large-scale yielding
conditions. Based on the incremental theory of plasticity, the p-version finite element analysis is
employed to account for the values of J-integral, the most dominant fracture parameter, and the shape
of plastic zone near a crack tip by using the J-integral method and equivalent domain integral method.
The numerical results by the proposed model are compared with the theoretical solutions in literatures
and the numerical solutions by the h-version of F.EM..

Keywords ' linear fracture analysis, large-scale yielding, incremental theory of plasticity, the values of
J-integral, shape of plastic zone, J-integral method, equivalent domain integral method,
p-version finite element analysis
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