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Abstract: Plastic deformation in crystalline solids mainly occurs by the nucleation and glide of a 
large number of discrete dislocations. An approach to solving boundary value problems has been 
developed where the motion of discrete dislocation is accounted for explicitly. This approach has 
given qualitative, and in some cases, quantitative agreement with experimental observations on a 
variety of micron scale plasticity phenomena. However, a significant limitation of such a discrete 
dislocation approach is the computing time required. I will describe a multi-scale approach where 
the region in which the discreteness of dislocations is accounted for is limited and the remainder 
of the body analyzed is modeled in terms of conventional continuum crystal plasticity. Thus, for 
example, discrete dislocation plasticity can be accounted for in the vicinity of a crack tip while 
continuum plasticity is used in the remainder of the plastic zone. The key to this approach is the 
treatment of the interface between the discrete dislocation plasticity and continuum plasticity 
regions. The interface formulation used will be described and example problem solutions 
presented. 
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