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ABSTRACT

In this work, a method to incorporate interface specific mechanics in a FFT based crystal plasticity
framework [1] is presented. The method is developed keeping in mind the application to multiphase
polycrystalline  materials.  In  order  to  capture  the  full  three-dimensional  state  of  stress  inside the
damaging zone, an interphase band is introduced along the sharp interfaces. This band consists of the
material points (also called the Fourier sampling points) in the vicinity of the interfaces. Within this
band, the plastic constitutive behavior is inherited from the respective adjacent grains. In addition, to
model the anisotropic kinematics of the cracking process, a damage eigen strain is introduced [2,3].
The  eigen  strain  is  constructed  by  appropriately  mapping the  opening  strains  (in  tangential  and
normal  modes)  at  the  interfacial  planes.  The  driving  forces  for  these  openings  are  the  resolved
tractions  which  act  against  a  monotonously  degraded  resisting  force  (damage  yield  surface
degradation).  The  degradation  (damage)  of  the  yield  surface  is  modeled  via  a  nonlocal  damage
variable [4] to avoid localisation of the damage within the band. The extent of nonlocality is chosen
so that the damage is more or less uniform in the direction perpendicular to the band. We need to
ensure that the model predictions are objective with respect to the band thickness. To this end, we
demonstrate the scaling relations of the model parameters, first for a uniform opening case and then
for a propagating crack. Finally, an application to a cluster of grains is shown.
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