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Table 1 Explosive formulations

Y2y w(RDX) w(AD o/(g+cm™?) w(AD /w(O) v/(mes ')
RAO 100 0 1.673 0 8 325
RA15 80 15 1.763 0. 257 8121
RA30 70 30 1. 865 0.632 7 879
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Fig. 1 Schematic diagram of the cylinder tests Fig. 2 Cylinder expansion process
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Table 2 Fitting coefficients of cylinder test

(2)

Y2l a b ¢ d v/(me+s 1)
RAO 3. 960 0.5931 —3.613 —0.109 00 8325
RA15 5.511 0.5710 —4.601 —0.073 64 8121
RA30 5. 740 0.616 9 —4.644 —0.080 71 7 879
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Fig. 3 Wall velocities at different expansion distances Fig. 4 Histories of wall velocity
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Fig. 5 Wall specific kinetic energies vs expansion distances Fig. 6 Histories of wall acceleration
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Table 3 Heat of aluminum explosive

YE 24 pr/(geem™)  p/(gecm™®) Q/(MJ » kg™") Q./(MJ - kg ") QAD/(MJ - kg )
RAO 1.737 1.677 5.637 5.637 —
RA15 1. 817 1.775 6. 489 4. 801 1. 688
RA30 1.906 1. 861 7.324 3.950 3. 374
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Reaction process of aluminized RDX-based explosives

based on cylinder test”

Pei Hong-bo, Jiao Qing-jie, Qin Jian-feng
(State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology ,
Beijing 100081, China)

Abstract: The copper cylinder tests were carried out to explore the effects of the aluminum contents
on the performances of aluminized RDX-based explosives. In the tests, the outer diameter of the cop-
per cylinder was 50 mm and the mass fractions of aluminum in the three RDX-based explosives were
0, 15% and 30%, respectively. In the three explosives tested, the acceleration ability of the explosive
with the aluminum mass fraction of 15% was highest. However, the acceleration ability of the explo-
sive with the aluminum mass fraction of 30% was lower than that of the pure RDX. The Gurney for-
mula was used to analyze the reaction process of aluminum with detonation products in the aluminized
RDX-based explosives. About 49% aluminum by mass had reacted in the explosive with the aluminum
mass fraction of 15% at 34 ps, while in the explosive with the aluminum mass fraction of 30%, only
about 21% aluminum by mass had reacted. And the reaction time of aluminum powder with the size
of 10 pm was 50—200 ps.

Key words: mechanics of explosion; reaction process; cylinder test; aluminized explosive; reaction
time; RDX

%+ Received 27 March 2013; Revised 22 May 2013
Supported by the National Natural Science Foundation of China (11172042)

Corresponding author: Pei Hong-bo, hongbo2751@sina. com

(GifESIE £ 5 )



