Implement a remeshing scheme into a spectral
method based crystal plasticity code
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At MPIE, the flexible crystal plasticity framework “Diisseldorf Advanced
MAterial Simulation Kit” (DAMASK) is developed. It consists of different
constitutive models, homogenization schemes, and tools for post- and prepro-
cessing [I]. Tt has interfaces to different solvers to the mechanical boundary
value problem. To compute the boundary value problem, commercial FEM
software like MSC.Marc or Abaqus or a solver based on a so-called spectral
method [2], B]. Spectral methods have advantages concerning accuracy, per-
formance, and memory efficiency compared to the de-facto standard FEM.
However, their use is limited to periodic boundary conditions due to the
approximation of the solution by plane waves. The spectral method im-
plemented at MPIE uses a finite-strain formulation proposed in [4] that is
written in terms of deformation gradient F' and Piola—Kirchhoff stress P
and can therefore be used to solve the mechanical boundary value problem
in the reference configuration. Calculations have shown that for inhomoge-
neous material convergence cannot be achieved any longer at strains larger
than ca. 15-20 %. We presently believe that this is due to the fact that the
regular mesh in the reference configuration is locally heavily deformed to an
extent where single points cross the path of neighboring points. To reach
higher strains, a remeshing scheme should be implemented as follows.

1. Write out the current state

2. Approximate the deformed configuration by a regular (undeformed,
new) mesh

3. Translate the old state values to the new mesh
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