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Influence of Initial Free Cavity Volume on the Reaction Violence of PBX-3 in Slow Cook-off

HU Ping-chao', LI Tao', LIU Cang-li*, FU Hua', XUE Hong', HU Shun-zhi'

(1. Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, China; 2. China Academy of Engineering Physics, Mianyang
621999, China)

Abstract: In order to understand the effect of initial free cavity on the violence of confined octogen (HMX)-based PBX-3 in slow
cook-off, the weak restricted test setup was designed with initial free cavity volume ratios of 1.0% and 7.4%, respectively, refer-
ring to Sandia instrumented thermal ignition (SITI). The confined HMX-based PBX-3 explosives were heated at the same rate in
slow cook-off tests. The temperatures of different locations at the center plane of explosive and shell surface were acquired using
small-sized K type thermocouples, the shell velocity after thermal explosion was measured using the heat-resistant probe of
photonic-Doppler-velocimeter (PDV) , and the wreckage of test setup was recycled in the slow cook-off chamber. The results
show that the confined PBX-3 explosives are ignited in the center region for the same restricted strength and heating process, no
matter with the initial free cavity volume. When the initial free cavity volume ratio is 1.0%, the shell surface temperature and the
overall temperature of the explosive are higher when thermal explosion occurs, the shell accelerates faster and the maximum ve-
locity is higher after thermal explosion, the wreckage fragments of test setup are smaller, and the reaction violence is higher. It is
analyzed when the initial free cavity volume ratio is 1.0%, the stress of explosive is larger before thermal explosion, resulting in
more serious damage. When thermal ignition occurs at the center of the explosive, the larger thermal stress causes a higher pres-
sure induced by the gas accumulation, and the burning rate of explosive is higher. The high-temperature gas generated by the
combustion is easier to enter the microcracks, resulting in stronger convective burning, faster pressure growth rate and more vio-
lent reaction.
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