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(a) Hydrostatic compression (b) (010) compression
Bl 2 RT3 A H B-HMX A (=0.75)
Fig. 2 Lattice of B-HMX crystal by molecular dynamics simulation (=0. 75)
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Table 1 The fitted parameters of the equations of state for f~-HMX crystal

Method K,/(GPa) K ¢/(km/s) s

Hydrostatic compression experiment"*” 14.5 8.7 3.04 1.65
Non-hydrostatic compression experiment!* 19. 8 7.6 3.17 1.94
Hydrostatic compression experiment (303 K)® 18.5 11.1 2.92 2.77
Non-hydrostatic compression experiment (303 K)*J 17.2 18.5 3.24 2.93
Shock Hugoniot experiment?* 17.6 7.7 3.28 1.52
Shock Hugoniot experiment** 15.1 6.0 1. 80 2.85
Uniaxial compression experiment in (110),(011) 3.70 7.90
Uniaxial compression experiment in (010) 3.20 2.90
Hydrostatic compression simulation (295 K) 6.9 15.2 2.18 2.05
Uniaxial compression simulation in (100) 13.9 7.9 3. 26 1. 40
Uniaxial compression simulation in (010) 15.3 6.8 3.37 1. 33
Uniaxial compression simulation in (001) 10.7 9.6 3.20 1. 39
Adiabatic compression simulation 7.9 11.8 2.18 2.38
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Molecular Dynamics Simulation of Uniaxial and
Adiabatic Compression of f-HMX Crystal

SHI Yi-Ding. HUANG Feng-Lei

(State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract: The uniaxial compression of S~-HMX crystals in three orientations of (100),(010) and (001)
were calculated through molecular simulations using COMPASS (Condensed-Phase Optimized Molec-
ular Potential for Atomistic Simulation Studies) force field. The isotherms of the three orientations are
different, which indicates that the S~-HMX has anisotropic compression property. The adiabatic hydro-
static compressions of FFHMX were also simulated in NpH ensemble. The adiabat is above the iso-
therms and in better agreement with the shock experiments. The temperatures of S~-HMX were simu-
lated by molecular dynamics and compared with the shock temperatures of f~-HMX calculated with ap-
proximation theoretical method. Although there were some small deviations between the simulated
and the calculated shock temperatures,the simulation of compression of f~-HMX crystals in NpH en-
semble is suitable for predicting the shock temperature of S~-HMX explosive. COMPASS force field is
applicable to describe the adiabatic compression of S~-HMX. The simulation of adiabatic compression of
explosive using molecular dynamics can predict the shock temperature of explosive.
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