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Energy Release Characteristics of Composite Charge in Confined Space Explosion
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Abstract: In order to research the explosion characteristics of HM X-based aluminized explosives with different charge
structures in confined space experiments on the confined explosion of samples with composite charge structures and uni—
form charge structures were carried out. A closed explosion experimental device with temperature and pressure measurement
was established. The explosion pressure and temperature of the sample with composite charge structure were compared with
the same sample having the uniform charge structure. The result shows that the peak pressure and quasi-static pressure of the
explosion shock wave of the sample with composite charge structure are 12. 7% and 8.0% higher than those with the uni—
form charge structure respectively. The explosion energy release in confined space can be improved through the composite
charge structure which consists of the outer layer with high detonation velocity explosive and the inner layer with high alu—
minum /oxygen ratio explosive. The peak explosion temperature of composite charge structure is 621°C  which decreses by
124°C compared with the uniform charge structure of 745°C  but the samples with composite charge structure can maintain
a high temperature around 600°C in confined space for a long period.
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Table 1 Composition and parameters of experimental samples
w /% v/
sample — - diameter/mm n( Al) /n( O)
HMX AP Al forming carrier (mes™)
o oh outer 80 0 10 10 - 0.17 8309
composite charge ¢ er 40 13 40 7 0.97 7700
uniform charge 66.7 4.3 20 9 50 0.38 8073
1.2
1.3m x1.3m x1.3m 2200 L
1kg TNT
2 o

1

Fig. 1 The experiment samples
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6 Fig.3 Typical p—t history curve of explosion experiment in
confined space
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Fig.2 Diagram of the sensor arrangement Fig.4 The p—t history curve of shock wave
2
2 Table 3 Result of peak pressure of shock wave
pressure peak /M Pa
21 charge structure ] ) average o !%
3 composite charge  0.63 0.6l 0.62 3.17
o 3 0 ~100 ms uniform charge 0.56  0.54 0.55 3.57
2
° 0.62 M Pa 0.55MPa
5%
3
0.92 M Pa 0.3MPa
20 ~30 ms.,
o 3
19 70 - .
80 ms. 2.3

20

2.3.1
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Table 3 Experimental results of quasi-static pressure

quasi-static pressure/M Pa
charge structure o 1%
2122 1 2 average
2324 composite charge  345.27 336.65  340.96 2.56

uniform charge 321.23 310.03  315.63 3.61

3
6 o
5 ~20ms
5 - : 5 6 _
Fig.6 p—¢ history curve of quasi-static pressure and
processing results
o 6 3
340.96 M Pa
315.63 M Pa
8% o
5 J—
Fig.5 p—t history curve processing results and comparison 24
2.3.2
7 o 7
° 745°C
621°C

600°C

2.56% 3.61% o
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Fig.7 T—t history curve of confined space explosion
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