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ABSTRACT 

Dislocation plasticity models [1-3] use continuous fields of velocity and density of dislocations for 
description of the plastic response of materials. The natural advantage of this approach is automatic 
accounting of the inertness of dislocation subsystem, which leads to the rate dependence of the 
material response. Therefore, these models are well-suited for dynamic problems, such as high-
velocity impact [2,4] or intensive irradiation of materials [2]. The shortcomings of the approach are 
connected with additional equations and parameters for the dislocation subsystem. They can be 
overcome by using molecular dynamics simulations of the elementary processes in the dislocation 
ensemble, such as motion of dislocations in pure metals [5] and alloys [6], nucleation of dislocations 
[7], with generalization of the obtained atomistic results in the form of equations and parameters. 

The subsequent development of the dislocation plasticity model [2,4] and its application for 
practically important situations requires 3D implementation of it. Smoothed Particle Hydrodynamics 
(SPH) revealed itself as a powerful tool for solution of wide variety of problems including 
deformation of solids [8]. Here we combine SPH with the dislocation plasticity models [2,4] using 
the model equations and parameters based on atomistic simulations [5-7]. The model and numerical 
algorithm are described, the examples of numerical solution are shown. The Taylor impact tests of 
metals and the dynamic version of the equal channel angular pressing are considered. 
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