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ABSTRACT

Recent studies of energetic composites have underscored the need for an effective multiscale
solution procedure for simulating the responses of discrete nano/meso/micro structures to
impact loading [1, 2]. A particle-based computer test-bed is being developed with a
concurrent link between the Dissipative Particle Dynamics (DPD) method and the Material
Point Method (MPM), and a hierarchical bridge from Molecular Dynamics (MD) to DPD, in
order to effectively discretize the multiphase interactions associated with multiscale failure
evolution [3]. The proposed procedure has been illustrated using simulations of the dynamic
and impact responses of discrete metallic nano/meso/micro structures. It appears that the
DPD forces can be effectively coarse-grained using the MPM background grid, and that the
concurrent link between the MPM and DPD enables near-seamless integration of
constitutive modeling at the continuum level with force-based modeling at the mesoparticle
level. By combining both MD and DPD within the MPM framework, an effort is being made
to investigate the possibility of concurrently simulating the interactions among discrete
nano/meso/micro structures under impact loading. Representative examples will be
considered to demonstrate the recent research results.
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