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A three-dimensional adaptive elastic-plastic finite element algorithm for crack propagation is developed. The crack propagation algorithm uses theoretical parameters from fracture mechanics to model crack growth. A maximum energy release rate criterion is adapted to use in three dimensions, combined with a maximum crack tip opening angle criterion. The error estimator adopted is of the flux projection type, which uses the difference between the calculated strains/stresses and a continuous ‘smooth’ strain/stress distribution calculated also from the obtained solution. This difference is, in general, integrated over the element to give an energy error value. The mesh is then regenerated, targeting an equidistribution of this error value, using a mesh generator which takes the previous mesh to serve as a background grid. New procedures for strain recovery and error estimation, adequate for elastic-plastic problems and for crack propagation problems, are proposed and tested. The proposed algorithm is analyzed qualitatively, and found to perform adequately for the problems of interest.
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