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Fig.1 Crystals models of RDX and HMX
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Table 1  Elastic constants and modulus of RDX and HMX crystals
parameters RDX['7] RDX'®] RDXMP HMmX 9] HMX ! HMXMP
C,,/GPa 25.6 36.7 8.894 18.4 20.8 12.05
C,,/GPa 21.3 25.7 7.272 14.4 26.9 11.6
C,, /GPa 19.0 21.6 3.692 12.4 18.5 11.64
C,,/GPa 5.4 12.0 3.833 4.8 4.2 5.958
C,, /GPa 4.3 2.7 1.253 4.8 6.1 4.633
Ce /GPa 7.3 7.7 2.337 4.5 2.5 4.901
C,,/GPa 8.7 1.4 3.618 6.4 4.8 3.476
C,,/GPa 5.7 1.7 1.729 10.5 12.5 4.765
C,,/GPa 6.4 9.2 1.574 6.4 5.8 5.693
Tensile Modulus ( E) /GPa - - 5.357 - - 9.131
Bulk Modulus ( K) /GPa 1.7 11.9 3.796 9.9 12.5 7.017
Shear Modulus ( G) /GPa 6.0 6.4 2.118 3.7 3.4 3.558
K/G 2.0 1.9 0.558 2.7 3.7 0.507
Poisson’s Ratio - - 0.2648 - - 0.2831
Cauchy (C,, - C,,)/GPa 3.3 -10.6 -0.215 1.6 0.6 —2.482
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Molecular Dynamics Simulation on Mechanical Properties of RDX and HMX Crystals and Their Impacting Load
Response

GUO Xin', NAN Hai', Ql Xiao-fei', TIAN Xuan', NIU Yu-lei', ZHANG Jun-ping’
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. School of Natural and Applied Sciences Northwestern Polytechnical University, Xi'an
710072, China)

Abstract: The mechanical properties of RDX and HMX crystals were investigated by using molecular dynamics simulation method.
The fracture properties of the crystals were analyzed with impact test, laser diffraction size analyzer and scanning electron micro-
scope. The results show that the calculated elastic constants and modulus of HMX crystals are higher than those of RDX crystals.
The ductibility of RDX crystals is better than that of HMX crystals. Under the same impact condition, both the plastic deformation
and fragmentation appear in crystals. The plastic deformation is preponderant in RDX crystals, and the fragmentation is preponder-
ant in HMX crystals and their fracture is much more severe. The molecular dynamics simulation on the mechanical property for dif-
ferent explosive crystals is accuracy and reliability.

Key words: material mechanics; molecular dynamics simulation; RDX; HMX; mechanical property; fracture property
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