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Solving small-strain crystal plasticity without evaluating a return
map
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Solution methods of small-strain crystal plasticity commonly need to use an active set newton
method to solve the constrained optimization problem of the widely used return map algorithm.
We present the truncated nonsmooth multigrid newton method to solve a different formulation of
small-strain crystal plasticity. Using methods of convex analysis, small-strain crystal plasticity is
presented in its primal formulation. The resulting incremental optimization problem will be solved
with the truncated nonsmooth multigrid newton method. We compare the primal formulation and
algorithm to the formulation of the return map algorithm.
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