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1. Introduction and Objective 4. RDX Microstructure Simulations 5. Results and Ongoing Work

DPD Simulations Perfect Crystal Spherlcal Void Cylindrical Void 1) Microstructures

, s N o Successfully equilibrated crystal lattice
and confirmed with previous work.
Created various void and grain
boundaries. Ongoing simulations to:
* Create new microstructures
* Increase system sizes

RDX is a commonly
used non-sensitive
explosive that is a

crystal at ambient

conditions.

All composites have
Impurities and interfaces.

Several simulation systems were
devised with a two-fold purpose:
e to develop realistic RDX  inter-granutar pore
crystal structures
e test the robustness of the M+ amlarpore
DPD-RX model under a
variety of system conditions Crack
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Ignltlon slab between cyllndrlcal and spherical voids

2) lgnition and Ensemble Methods

Reasonable results from DPD

ensembles and DPD-E in simulations

thus far. Current plans to:

* Analyze reaction propagation
through different microstructures

composite — microstructures — nano-scale structures

2. DPD Coarse-Grain Method

time = 2ps [

Single-site coarse-grained (CG) potential via force matching RDX reactlon collapsing Top: tilted grain boundary * EOmpar(te lgn‘;tlon method Lroﬁll high S50
to RDX center of mass results in loss of degrees of freedom. cylindrical void Bottom: rotated grain boundary . S gpSLaquHei:Sf;ZSS;rgéD?E ;’gﬁve
Dissipative Particle Dynamics (DPD) uses additional forces SN more realistic heat conduction
(dissipative and random) to recapture lost atomistic degrees e
Position —- = V(1) H S Future work planned to:
A L R * Analyze periodic boundary WO
_ _ _ conditions for realistic behavior
Velocit =1,(1) = Z F; +F +F Force Temperature Variant DPD-RX Simulations e Implement more microstructures. -
# Simulation Time:  0ps 30ps 60ps

CG =more computational efficiency fewer DoF

S microstructures — meso-scale bridging — composite
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