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Formulation of Macroscale Compaction Dynamics based on
Mesoscale Simulations of Uniaxial Waves in Granular Explosive1 SUNADA
CHAKRAVARTHY, KEITH A. GONTHIER, Louisiana State University, Baton
Rouge, LA 70803 — A macroscale continuum theory for Deflagration-to-Detonation
Transition (DDT) in granular explosive is generalized to account for the simulta-
neous existence of an arbitrary number of condensed phases. The theory assumes
phase separation, and allows for flexible partitioning of dissipation between phases in
a thermodynamically consistent manner. The constitutive theory is complex and re-
quires descriptions for dissipation partition functions, relaxation rate functions, and
phase-specific parameters that are not well-characterized, particularly for dynamic
loading. A key focus of this study is to formulate expressions for phase-specific inter-
granular stresses and compaction potential energies based on mesoscale simulations
of uniaxial compaction waves because of their importance to compaction induced
heating and combustion. Predictions will be compared to quasi-static compaction
data for granular HMX.
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