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Energy output and mechanical strength of

aluminum-fibre-reinforced composite explosives”

LIAO Xue-yan', SHEN Zhao-wu', YAO Bao-xue*, DONG Shu-nan®,
MA Hong-hao', JIANG Yao-gang'
(1. Department of Modern Mechanics » University of Science and Technology of China ,
Hefei 230026, Anhui, China;
2. Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China)

Abstract: Aluminum fibre was added into TNT and RDX explosives, respectively, to synthesize com-
posite explosives with the aluminum-fibre mass fraction of 0. 2. Air blast experiments were conducted
in a steel explosion-containment vessel to investigate the effects of aluminum fibre on the explosive en-
ergy output. Results display that the overpressure and explosion heat of the aluminum-fibre-rein-
forced composite TNT explosive arrive at 1. 19 and 1. 29 times as high as those of the pure TNT ex-
plosive, respectively. The overpressure and explosion heat of the aluminum-fibre-reinforced compos-
ite RDX explosive arrive at 1. 20 and 1. 31 times as high as those of the pure RDX explosive, respec-
tively. And the explosion heat of the aluminum-fibre-reinforced composite RDX explosive is 1. 64
times as much as that of the pure TNT explosive. Mechanical strength tests were performed by a
WDW4100 almighty test system to analyze the effects of aluminum fibre on the mechanical strength of
TNT explosives. Test results show that the damage stress of the composite TNT explosive is up to 6.
87 MPa and the corresponding strain is 0. 043. And aluminum fibre can improve the mechanical
strength of explosives. This research can provide reference for the design of high explosives.

Key words: mechanics of explosion; output energy; air blast expriments; aluminum fire explosive;

mechanical strength
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