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Table 1 Different formulation design of composite explosives
content/%
No. - density/g - cm™
RDX wax Al film
1 95 5 0 1.56 ~1.57
2 85.5 4.5 10 1.65~1.67
3 76 4 20 1.71 ~1.72
4 66.5 3.5 30 1.79 ~1.80
5 57 3 40 1.85~1.87
R, Ry

H 1 it
sensor2  explosive  sensor 1 - test
instrument
D
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Fig. 1 Schematic diagram of underwater explosion experi-

mental system
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Fig.3 Peak pressure p, -R/R, curves of composite explosives

with different aluminum film content
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Table 2 Fitted coefficient of peak pressure of composite
explosives with different aluminum film content obtained from

Equation (1)

No. 1 2 3 4 5
A/MPa 2255.10 1884.95 1935.16 1857.18 2088.89
a -1.212 -1.173 -1.187 -1.187 -1.233

Note: A and « is fitted coefficient.
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Table 3 Fitted coefficient of impulse of composite explosives

with different aluminum film content obtained from Equation(3)

No. 1 2 3 4 5
e/MPa - s 0.01933 0.0219 0.02158 0.02418 0.02157
g -0.86044 -0.86811 -0.86511 -0.89244 -0.88174

Note: e, g is fitted coefficient.
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ite explosives with different aluminum film content
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Fig.7  Specific bubble energy E, -R/R, curves of composite

explosives with different aluminum film content
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Table 4

different aluminum film content

Detonation velocities of composite explosives with

No. 1 2 3 4 5

D/m - s 7986 7857.3 7803 7706.72  7504.55
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Table 5 Energy output parameters of composite explosives with different aluminum fiber content at underwater explosion
No. R/R, T & M " -1 5 -1 g -1 (E76) Q" _ (E7Q.)
/ms /MJ - kg /MJ - kg /MJ - kg /MJ - kg /% / M) - kg™ /%

70 59.39 1.142 2.181 2.491 2.753 5.244 52.50% 5.378 97.50
90 59.41 1.106 2.181 2.412 2.756 5.168 53.33% 5.378 96.10

! 120 59.39 1.082 2.181 2.360 2.753 5.113 53.84% 5.378 95.07
150 59.41 1.001 2.181 2.183 2.756 4.939 55.80% 5.378 91.84
70 63.12 1.249 2.177 2.719 3.341 6.060 55.13 - -
90 62.86 1.195 2.177 2.601 3.291 5.893 55.85 - -

2 120 63.1 1.153 2.177 2.510 3.338 5.848 57.08 - -
150 62.89 1.121 2.177 2.440 3.297 5.737 57.46 - -
70 64.321 1.157 2.164 2.504 3.544 6.048 58.60% 6.443 93.87
90 63.66 1.128 2.164 2.441 3.424 5.865 58.38% 6.443 91.03

} 120 64.32 1.09 2.164 2.359 3.544 5.902 60.04 % 6.443 91.62
150 63.65 1.079 2.164 2.335 3.424 5.759 59.46% 6.443 89.38
70 64.17 1.102 2.142 2.360 3.524 5.884 59.89% 7.046 83.52
90 65.16 1.087 2.142 2.328 3.684 6.012 61.27% 7.046 85.33

4 120 64.17 1.007 2.142 2.157 3.524 5.681 62.03% 7.046 80.63
150 65.16 0.978 2.142 2.095 3.684 5.779 63.75% 7.046 82.02
70 62.70 0.946 2.104 1.990 3.263 5.253 62.11% - -

s 90 64.31 0.939 2.104 1.976 3.548 5.524 64.23% - -
120 62.70 0.876 2.104 1.843 3.263 5.106 63.90% - -
150 64.31 0.854 2.104 1.797 3.548 5.345 66.38% - -

Note; The data are average values of experimental results. Ry is the charge radium(m), R is the distance between explosives and sensor(m) , Eis the specific shock

energy, u is the shock loss factor, wE,is the initial shock wave energy, E is the specific bubble energy, E is the specific explosion energy, Q, is the heat of ex-

plosion of aluminum powder explosive.
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Effect of Aluminum Film Content on Underwater Explosion Performance of RDX-based Aluminum Film Explosive

LIN Mou-jin, MA Hong-hao, SHEN Zhao-wu, YU Yong
( Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract: Aluminum film explosive was obtained by replacing aluminum powder in traditional aluminized explosives with alumi-
num film. The pressure-time curves at different position for composite explosives with aluminum film content of 10% —40% , and
RDX were obtained by underwater explosion contrast experiments. The peak pressure, impulse, specific shock wave energy and
specific bubble energy were obtained via analysis and calculation of the curves. When aluminum film content is 10% , the impulse
of aluminum film explosive relative to RDX increases by 9% -9.5% and the specific shock wave energy relative to RDX increases
by 9% —-12% . The effect of aluminum film content on underwater explosion performances of aluminum film explosive is different
from that of traditional aluminized explosive, which is caused by the grain structure of aluminum film explosive and the reaction
extent of aluminum film.

Key words: explosion mechanics; aluminum film explosive; aluminum film content; impulse; specific shock energy; specific bub-
ble energy
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