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The discrete dislocation plasticity in crystals is investigated
by discrete dislocation dynamics (DDD) and micro-scale con-
tinuum crystal plasticity theory, respectively, in this work. A
new method for modeling dislocations continuously is devel-
oped based on the continuum crystal plasticity theory. The evo-
lution of plastic slip field is described through Ginzburg-Laudau
equation, similar to that used in phase field method (PFM).
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Consistent atomistic/continuum coupling for crystalline
solids with defefects
5k 55
EBTHERE AR EARB S E R, _LiF 200240

We discuss the construction of quasi-optimal energy based
atomistic/continuum (A/C) coupling methods for crystalline
solids with defects, based on tools from numerical analysis. For
general multi-body interactions on the 2D triangular lattice (and
potentially for 3D lattices), we show that ghost force removal
(patch test consistent) A/C methods can be constructed for arbi-
trary interface geometries.
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A number of symmetrical tilt GBs in metals of different
structures have been examined with molecular dynamics simu-
lations. Energies to form dislocation loop homogeneously on
GB planes are obtained. Heterogeneous nucleation of GB dislo-
cation which would be more accessible and observable in in-situ
experiments is also discussed.
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