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The Influence of Nanometer Aluminum on the Explosion Heat of RDX-based Explosive
WANG Shu-ping, FENG Xue-song, YAO Li-na, NIU Guo-tao, CAO Shao-ting, NIU Lei
(Xi‘an Modern Chemistry Research Institute, Xi'an, 710065)

Abstract: In order to investigate the influence of nanometer aluminum on the detonation energy of RDX-based explosive,
the formula with diverse nanometer aluminum content was designed, and the sample was prepared by immediate mixing
technology. Through measuring the explosion heat, it can be found that explosion heat of RDX-based explosive increased with
the content of aluminum increasing, while didn’t increase with replacement of micrometer aluminum by nanometer aluminum. If
blending 30% micrometer aluminum with 5% nanometer aluminum, explosion heat of RDX-based explosive can be increased by
5.83% comparing with formula containing 35% micrometer aluminum. The results show that detonation energy can be
effectively enhanced with proper nanometer aluminum content.
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1.1 PERAN{LER Fig.1 Explosion heat of explosive vs aluminum content of
. micro-aluminum and nano-aluminum
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Tab.1 Explosion heat of explosive containing
micro-aluminum and nano-aluminum
w 1% /(g - cm®) Q-9
20 1.78 1.73 6933 6624
5pm 25 181 1.75 7192 6889
30 1.84 1.75 7451 6 932
150 35 1.88 174 7924 7522
nm 40 - 175 7865 ) 7615
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Fig.2 SEM of micro-aluminum and nano-aluminum
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Tab.2 Explosion heat of explosive containing micro-
aluminum matched by nano-aluminum 000
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Fig.3 Comparison of explosion heat with different content El5 ZAKIEHRITG-DSCHEZ
and ratio of Al Fig.5 TG-DSC of nano-aluminum
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Tab.3 Oxygen balance Sf exp%sive containing diverse Sk
aluminum content
w
1% /(g-100g") /(g -100g™) /(g-100g")  [1]
20 329 17.8 151 3 2002.25(2):4-8
25 318 222 96 Dk 2002.25(2):4-
30 29.6 26.7 29 2] [31.
35 275 311 -3.6
40 25.3 356 -10.3 2002 2):1-3.
2 30% (3] [M].
10% (8 016J/g) 1995,



