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[ ABSTRACT] In order to investigate shock initiation characteristics of HMX based aluminized explosive, shock initia-
tion tests under two different initiation pressures were conducted. When the initiation pressure is 14. 68 GPa, run distance
to detonation of HMX based aluminized explosive is 12.04 mm to 15.38 mm. When the initiation pressure is 15.55 GPa,
run distance to detonation of HMX based aluminized explosive is 10.23 mm to 12. 01 mm. Under steady detonation dis-
tance, the detonation pressure of HMX based aluminized explosive was 25 GPa. According to cylinder test, parameters of
JWL equation of state were obtained. Ignition and growth reaction rate equation was used to numerically simulate shock ini-
tiation of the explosive. Based on the shock initiation tests of two different initiation pressures, the parameters were deter-
mined for the ignition and growth reaction rate equation of the explosive. The calculated results are consistent with the ex-
perimental results. When the initiation pressure is 14. 68 GPa, detonation time is 2.5 ps, and run distance to detonation is
13.70 mm. When the initiation pressure is 15.55 GPa, detonation time is 1.9 ps, and run distance to detonation is 10. 60
mm. The results show that with the increase of the initiation pressure, velocity of the front shock wave and pressure of the
front increase faster, the time to detonation and the distance to detonation decrease, and the growth rate of the front pres-
sure increases at the same time in the detonation growth stage.
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Fig. 1 Schematic diagram of cylinder test
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Fig.2 Diagrams of shock initiation experiment device
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Tab.1 Parameters of JWL equation of state

of HMX based aluminized explosive
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Fig.4 Fitting curve of relationship between

shock wave pressure and aluminum gap thickness
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under different initiation pressures
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Tab.2 Tested pressure peak at different locations
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Fig.6 Calculated pressure-time curves

under two different initiation pressures
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Fig.8 Pressure history of front shock wave

under different initiation pressures
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