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Development of multiscale polycrystal plasticity model based on discrete
dislocation dynamics
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A multiscale polycrystal dislocation plasticity model was developed by applying
the superposition principle and homogenization theory to 3D dislocation dynamics. The model was then
implemented into a parallel computer environment using a hybrid parallelization model. The stress field
in a bi-crystal with a dislocation loop was calculated. The numerical result agrees well with the
analytical solution.

Plastic deformation of a copper polycrystal was simulated. The flow stress calculated with the elastic
anisotropy becomes higher than that calculated with the elastic isotropy. In order to reveal the
mechanism, the force acting on dislocations was calculated. It could be found that, the stress arisen
from the externally applied deformation (strain) in elastically anisotropic single crystals is larger
than that in elastically isotropic single crystals. In polycrystals, dislocation sources with low Schmid
factors are activated by the stress concentration at crystal grain boundaries.
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