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Deformation and fracture processes in engineering materials combine complex phenomena and
often require simultaneous descriptions over a range of length and time scales, with each scale
using a different computational technique. Here we present a high-performance parallel 3D
computing framework for large multiscale studies that couples an atomic domain, modeled
using molecular dynamics, and a continuum domain, modeled through explicit finite elements.
The method ensures mechanical equilibrium at the interface between the different domains of
the model, with the finite elements providing boundary conditions for the atomic simulations.
Most importantly, the entire method is implemented using the large-scale parallel molecular
dynamics code LAMMPS, thus taking advantage of all the tools associated with this popular
open-source code. We demonstrate operation of the code with a study of dislocation glide and
bowing around obstacles, for dislocation lengths of ~50nm using fewer than 1,000,000 atoms
but with no spurious image forces or errors due to coupling.



