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Fig. 3 X-ray photos for propellant explosion at different times in the case of the 65-mm-thickness PMMA clapboard
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Fig. 5 Calculated pressure contours in explosive, propellant and PMMA clapboard at different times
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Low-amplitude shock-induced delayed detonation of solid propellant

WANG Yong-jie', LU Jian-ying”?*, WU Jun-ying”?, CHEN Lang®
(1. School of Astronautics, Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China;

2. State Key Laboratory of Explosion Science and Technology -
Beijing Institute of Technology, Beijing 100081, China;

3. Institute o f Chemical Defense, Beijing 102205, China)

Abstract: For investigating the delayed detonation phenomenon of the solid propellant initiated by low
magnitude shock waves, the double card gap tests for the solid propellant mainly consisting of Al,
HMX and AP were conducted. In the tests, the delayed detonation of the solid propellant was recor-
ded with an X-ray camera. The numerical simulations of the double card gap tests were performed.
An Ignition and Growth reaction rate equation was used to calculate the detonation initiation of the
solid propellant subjected to multi-shock loading. The pressure histories in the solid propellant loaded
by multi-shock waves were given. Both the experimental and calculated results show that delayed det-
onation phenomenon of the solid propellant initiated by low magnitude shock waves can happen. The
repetitive loading conditions by shock waves and the sensitization levels of the solid propellant under
shock wave loadings are the main factors for controlling the delayed detonation of the solid propellant.
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