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Fig. 1 Microscopic morphologies of RDX and HMX particles observed by scanning electron microscopy
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Fig. 4 Selected photographic frames for an individual RDX particle

in response to a drop-weight impact with 15 c¢cm height
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Fig. 8 Selected photographic frames for an individual HMX particle in response to a drop-weight impact with 15 cm
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Fig. 10 Selected photographic frames for ten HMX particles in response to a drop-weight impact with 15 cm
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Ignition and burning mechanisms of RDX/HMX particles
subjected to drop-weight impact

Wu Yanging ', Bao Xiaowei', Wang Mingyang ', Huang Fenglei', Zhang Zhu?
(1. Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology, Beijing 100081, China;
2. Applied Science College s Taiyuan University of Science and Technology ,
Taiyuan 030024, ShanXi, China)

Abstract: The mechanical and chemical response of explosives under low velocity impact is the basis
for the evaluation of their sensitivity. The drop-weight impact apparatus equipped with the optical
photography was used to achieve a frequency of 150 thousand seconds of real time observation. It was
capable of distinguishing the samples of "Go" or "no Go" and observing such characteristics of de-
formation, crushing and breakage, jetting, ignition and combustion evolution, of RDX and HMX par-
ticles under low velocity impact. The selected photographic frames show that ignition occurred in the
partially melted RDX phase. But for the HMX particles, ignition mainly occurred in the solid phase.
A violent jetting phenomenon often occurs before the reaction of combustion. The occurrence of jet-
ting primarily results from the energy released by gaseous products, which push the pulverized or
melted explosives splash. The response characteristics of single and multiple granular explosives were
compared. Because of the interaction of the hot spots broken, the combustion reaction of the particles
is more intense than that of the single particles. The size ratio of the image to the actual length can be
used to estimate combustion wave propagation velocity in each case, which is very suitable for charac-
terizing the intensity of the macro-combustion reaction.
Keywords: combustion; drop-weight impact; RDX/HMX; granular explosives; ignition; high-speed
photography
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