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Abstract : A multiscale approach has been developed and is currently applied to detonation related processes. Modeling the explosive material behavior at a macroscopic level requires several data that can be extracted from a lower level of description. The first one is the equation of state of reactants and products, which can be built from an interatomic potential using the method of Lysnes and Hardesty[1]. Secondly, the system chemical behavior (rate of reaction) can be deduced from MD simulations using a reactive (REBO) potential which allows for chemical bond breaking and creation and which is particularly well suited for the study of detonation. Finally, mixing laws between reactants and products in the detonation reaction layer can be obtained via non-equilibrium simulations of a reactive wave, where partial thermodynamics variables can be directly computed. Two tests a posteriori of this global method are performed : the Dremin-Trofimov configuration for the measure of the failure diameter and the detonation velocity – curvature relationship. Each setup can be modeled with either the direct (microscopic) simulation or the macroscopic model.
