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Lssue of ‘ Hot-Spot’ in Energetic Materials: Recent Progresses of Modeling and Calculations

ZHONG Kai''?, LIU Jian' | WANG Lin-yuan’, ZHANG Chao-yang'

(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. School of Chemistry and Chemical Engineering, Southwest Petroleum University
Chengdu 610500, China)

Abstract: The hot-spot theory of energetic materials is of great significance in understanding the mechanisms of sensitivity and deto-
nation, in which modeling and calculation methods are widely applied. We reviewed the recent progress in the hot-spot theories
by modeling and calculations. According to the multi-scale feature of the hot-spots, the research progress of Alienation Finite Ele-
ment and Hydrocodes on the mechanism of hot-spot formation induced by micron defects and friction is analyzed on the meso-
scopic scale. Meanwhile, that of molecular dynamics simulations and ab initio calculations on the mechanism of hot-spot forma-
tion by nanoscale defects and the issues of chemical reactions leading to hot-spot formation is analyzed on the microscopic scale.
Thereby, the challenges of current hot-spot theoretical simulations are raised. The supplement of force fields and composite materi-
al’ s constitutive equations, and the elucidation of thermo-mechanical-chemical coupling mechanism in hot-spot evolution will be
the research trends in the future.
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