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Underwater Shock Wave Characteristics of RDX-based

Aluminized Explosives in Near-field Range
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Abstract: Shock wave peak pressure,impulse and shock wave energy of RDX-based aluminized explosives were
obtained at different scaled distance by underwater cxplosion test. The result indicated that shock wave peak
pressure waias not influenced with Al contents of 10% —20% in the scaled distance range smaller than 1. 5m/kg1’r3.
Shock wave peak pressure was nearly constant by Al contenis up to 30% in the scaled distance range larger than
1. 5m/kg"*. Tmpulse was not influenced with Al contents of 20% — 30% in the measured scaled distance range.
Shock wave energy decreased with the increase ol scaled distance in the scaled distance range smaller than
1. 0m/kg'®. Shock wave energy was nearly constant in the scaled distance range larger than 1. 0m/kg'®. The
utilization ratio of shock wave energy was only about 25% in the scaled distance 0. 79m/kg'® (18 times radii ol
charge), initial shock wave energy lost nearly 1/2 3/5.
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Tahle 1 Formulation and detonation heat of

RDX-based aluminized cxplosives

B w/% o/ Q./
F5 RDX Al #4i# (geem™) (MJ-kg D)
1 95 0 5 1. 663 5. 637
2 85 10 5 1.727 6.167
3 75 20 5 1.792 6. 956
1 65 30 5 1. 816 7. 141
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Fig. 1 Schematic drawing ol the experimental layout
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Table 2 Shock wave peak pressure of RDX based

aluminized explosives at different scale distance

R/(m « kg™ pu/MP
m* Eg
a1l H&2 &3 Had
0. 79 68. 70 71.07 71.09 67,82
1. 08 15. 38 17. 38 17. 24 16. 68
1. 50 29. 90 29.49 28.64  29.54
1. 98 21.83 22.06 22,35 22,46
2.73 17. 24 17.62 17.60  16.04
3. 08 15.39 16. 18 16.15  14.96
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Fig.2 The relation of shock wave peak pressure

and scaled distance
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Fig. 3 The relation of shock wave peak pressure

and Al content at different scaled distance
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Table 3 Tmpulse of RDX-based aluminized explosives

at different scaled distance

— 1/(kPa - s)
R/(m‘kg Ifﬂ) a s

Fal Mz Ha3 Ea
0.79 2.50  2.93 3.1z  3.10
1.08 .77 191 2,09 2,13
1.50 1.34 145 1.54 1.54
1. 98 0.98 .07  L17 1.25
2.73 0.74  0.81  0.89  0.89
3.08 0.69  0.76  0.83 0.78
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Fig.5 The relation of impulse and Al content
at different scaled distance
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Tahle 4 Scale shock wave energy of RDX-hased alum-

inized explosives at different scaled distance

_ oo/ (MJ » kg 1)
R/(m » kg™V*) o ”

Bl BH2 s B4
0.79 .31  1.54  1.63 1.52
1.08 .17 126 135 L3l
1.50 1.15 1.25 1. 35 1.23
1.98 .03 1.11 127 1.29
2.73 L1l L2l 128 L19
3. 08 1.13 1. 24 1.34 1.27
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Table 5 Shock wave parameters similar constant

of RDX-based aluminized explosives

#I%ﬁ% K ap: K, @
1 5.2 1. 19 6.73 0. 98
2 52,7 1. 21 7.63 1.05
3 52.7 1. 21 8.19 1. 03
4 511 1. 19 8.22 1. 02
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Tahle 6 The utilization ratio of shock wave energy

of RDX-bascd aluminized explosives

. 7/ %

R/ - kg i1 fh2 s HiRa
0.79 23.2 24.6 23.4 20. 4
1. 08 20.7 20,1 19. 4 17.6
1.50 20.3 20,0 19.3 16.0
1.98 18. 2 17.8 18.2 17.3
2.73 19.7 19.3 18.5 16.0
3. 08 20.0 19.8 19.3 16. 9
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