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We developed a method that concurrently couples atomistic and elastic
analysis by allocating double resolution elements (DRE) at the boundaries between molecular dynamics
(MD) regions and finite element method (FEM) regions. DREs act as elements towards surrounding FEM

elements, whereas they act as atomic group towards atoms in MD regions. By introducing DREs, it
became possible to properly connect both calculation methods while eliminating unnecessary
constraint conditions.

Using this method, we calculated interactions between multiple dislocations and a grain boundary. We
set a calculation cell in which MD, FEM and DRE regions are placed near the slip plane of the
dislocations and grain boundary, at the peripheries, and at their boundaries, respectively. We
analyzed propagation processes of the dislocations to the adjacent grain under an application of
external stress to the calculation cell.
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