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Fig. 1 Snapshots of detonation in homogeneous

explosives by Haskins et al in 1998
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Fig.2  Snapshots of detonation in heterogeneous

explosives by Germann et al in 2002
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Review on Classical Molecular Dynamics Studies
of Initiation in Solid Explosives

TAN Xiao-li', ZENG Xin-wu', WANG Pei’
(1. Department of Applied Physics, College of Science, National University of Defence Technology, Changsha 410073, China;
2. Institute of Applied Physics and Computational Mathematics, Beijjing 100088, China)

Abstract: Using modern computers, multimillion-atom molecular dynamics simulations can offer a direct insight into the atomic
processes of detonation in energetic materials. In this paper,history and recent advances of classical molecular dynamics studies of
shock initiation in solid explosives are reviewed.

The molecular dynamics method was first introduced by Alder and Wainwright in the late 1950s to study the interactions of hard
spheres. All of the following studies emerged from their works. Section 2 of this paper will tell you something about molecular
dynamics,such as the theoretical foundations of this method,the development of it and its applications in many fields.

Karo and Hardy appear to have carried out the first molecular dynamics simulations of shock-induced exothermic reactions in
1977. From then on,a great deal works have been done to study the detonation in energetic material using this method. In section 3,
we focus on the following three aspects of these works. First,shock initiation mechanism in solid explosives, the results of simulations
on homogeneous explosives and heterogeneous explosives are presented respectively. Secondly, properties of shock waves and energy
transition mechanism. Thirdly, potential functions of solid explosives, that developed from pair-potential to many body potential,
REBO model from Brenner and co-workers was in common used recently:

V= S S UG - [Velry) + [Velry) =By -V, ()] + Vi,

=15

At the end of this paper,some difficulties and possible directions of further researches are discussed: because of the limitation
in highly idealized representation of the energetic material and insufficient computer power, studies are more likely to remain in a
qualitative , model-building capacity for the foreseeable future.

Key words: physical chemistry; molecular dynamics; solid explosive; shock initiation; review



