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Fig.2 Time dependence of the molecular structure of HMX supercell under shock loading
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Fig.3 Time dependence of the molecular structure of TATB supercell under shock loading
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Fig.4 Time dependence of the molecular structure of PETN supercell under shock loading
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Fig.5 Time dependence of the electronic structure of HMX, TATB, and PETN supercells under shock loading (the Fermi energy

is set to zero)
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Initial Decomposition Mechanisms of Three Explosive Crystals under Shock Loading by Ab Initio Molecular Dynamics

ZHU Wei-hua' , HUANG Hui’, HUANG Heng-jian’ | XIAO He-ming'

(1. Institute for Computation in Molecular and Materials Science, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Institute of Chemi-
cal Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Ab initio molecular dynamics in conjunction with multiscale shock technique was used to study the initial decomposition
of HMX, TATB, and PETN crystals under shock wave loading. Results indicate that the decompositions of HMX, TATB, and PETN
under shock loading are triggered by the N—O bond, N—O bond and C—O bond breaking, respectively. As the simulation contin-
ues, the electronic delocalization in their systems increases and the band gap between conduction and valence bands decreases grad-
ually. Then,metallic states in the systems begin to appear and increase. Under shock loading, the decreasing order of the time for the
trigger bond cleavage for TATB, HMX and PETN is in agreement with the increasing sequence of their experimental shock sensitivity.
This suggests that there is a relationship between structure or initiation decomposition mechanisms and sensitivity to shock wave.
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