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Fig. 1 Compositions of detonation products per mole of explosive at C]J point
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Table 1 Detonation parameters of CJ for explosives

PETN RDX HMX
i
p/GPa D/(m/s) T/K p/GPa D/(m/s) T/K p/GPa D/(m/s) T/K
gt 33.5 8 300 3 400 34,7 8 750 39.3 9 100
WCA4] 31.5 8 416 4 349 35.6 8 831.5 2587 41.0 9 070 4150
BKW (RDX) " 31.8 8421 2 833 34.7 8 754 2 861 39.5 9 159 2 364
LJDM! 28.5 8 087 4378 32.6 8 778 4027 37.3 9125 3871
ENEES'S 33.49  8539.7 3237 33.85  8727.7 2373 38.05  9134.7 2461
AEXF R 25/ Y6 0.03 2. 89 4.79 2.45 0.25 3.18 0.38
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Numerical simulation of detonation parameters
for PETN, RDX and HMX explosives
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Abstract: The equilibrium compositions of detonation products of PETN, RDX and HMX explosives

are calculated by solving chemical equilibrium equations based on minimizing Gibbs free energy. The

results are in good agreement with the results obtained based on BKW and LJD equations of state.

The Gibbs free energy of carbon is calculated based on the most probable state of dissociated carbon in

detonation products, which is determined by distinguishing the following four states of carbon: graph-

ite, diamond, graphitelike and diamondlike. The WCA equation is taken as the equation of state of

detonation products, and the detonation properties of PETN, RDX and HMX explosives are calculat-

ed. The detonation velocity, pressure and temperature at CJ point are in good agreement with the ex-

perimental data.

Key words: mechanics of explosion; detonation parameters; Gibbs free energy; detonation products;

equation of state; numerical simulation
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