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Table 1 The compositions of tested aluminized explosives
content/%
sample
RDX Al wax Al/O
HL-01 70 25 5 0.45
HL-02 55 40 5 0.99
2.1 SEMRM
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ZRRE J AR AL AR K, 50 nm gk, il TR
RN AR B Al

a. 50 nm
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Fig.1 The SEM images of Al particles
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Fig.2 The particle size distributions of 5 um and 50 pm aluminum
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Fig.3 Schematic diagram of 500 L explosion chamber
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Table 2 The overpressures after smoothing using different

numbers of the window

n 200 400 600 800 1000

pw/MPa  0.807 0.792 0.788 0.782 0.781
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Fig.7 The smoothing curves with different numbers of window
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Table 3 The attenuation rate of different time for HL-02

time interval

150 200 250 300 350 400
after pos/ms

® 0.0144 0.0119 0.0094 0.0089 0.0080 0.0074
R? 0.995 0.994 0.996 0.994 0.994 0.994

Note: @ is attenuation factor of pressure.
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Fig.8 The relationship of w vs times after pq,
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Table 4 The eigenvalue of samples

Fo A 50 nm BB 9 /& 0. 3% , AT UL XTI 4R 4 HE T
J5 HL-OT AHEE 5 wm P58, 40 K 8008 14 FH O 2 %)
Pos A K K 5E W5 1002 50 um FR 8 pos L&A
50 nmAR KIS 0. 7% o, XF T HL-02, % 50 nm 458
B pos LEEEA 5 pm SRR 0.5% %6 TR R A kL
YEZG BEM RIS 50 nm EE 5 wm S 23 5 0 o S
W FE 1 /s T 50 wm B0k 19 0 # AS R ) He
&4 50 nm R 31.9% , Ui B X HL-02 48 85 ki 7%
MK, pos# K o il 9a AT AT — R BE T, HL-02 1y
Pos ¥ HL-01 Ay

Pqs/MPa tqs/ms )
size of aluminum

HL-01 HL-02 HL-01 HL-02 HL-01 HL-02
50 nm 0.724 0.784 3.220 6.505 0.0170 0.0097
5 pm 0.727 0.788 4.550 6.605 0.0154 0.0094
50 pm 0.729 1.034 13.19 15.89 0.0104 0.0073

Note: pqs is quasic-static pressure, tqg is rising time of pressure,  is attenuation factor of pressure.
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Effect of Aluminum Size and Content on Explosion Performance of Aluminized Explosives in Confined Space

DUAN Xiao-yu, GUO Xue-yong, JIAO Qing-jie, ZHAO Qian, ZHANG Jing-yuan, ZHANG Qing-ming
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To investigate the influences of aluminum size and content on the performance of aluminized explosives in confined
space, experiments were conducted in a fully confined chamber. Two kinds of RDX based explosives with different aluminum oxy-
gen ratio(0.45 and 0.99) containing aluminum of 50 nm, 5 um and 50 um respectively were used. The data processing method
of multipoints averaging for gaining quasic-static pressure and exponential decay similar for gaining the attenuation factor of pres-
sure were proposed. Three characteristic quantities, quasic-static pressure (pq) , rising time of pressure (t,,) and attenuation fac-
tor of pressure (w), were used to characterize the energy release from aluminized explosives in chamber. Results show that for the
formulation with aluminum oxygen ratio of 0.45, the p,s of sample with 50 pm aluminum powder is 0.3% and 0.7% higher than
those with 5 um and 50 nm aluminum, respectively. For the formulation with aluminum oxygen ratio of 0.99, the p,s of sample
containing 50 um aluminum powder was 31.2% and 31.9% higher than those containing 5 wm and 50 nm aluminum powder,
respectively, and the p, of two samples with aluminum oxygen ratio of 0.45 containing the same particle size aluminum powder
are larger than the sample with aluminum oxygen ratio of 0.45. With respect to either samples containing the same size of alumi-
num, with the increase of aluminum oxygen ratio, p, increased, t,s and w decreased.

Key words: aluminized explosives; aluminum size; aluminum oxygen ratio; confined space; explosion performance
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