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Table 1 Detonation parameters of explosives

YE 24 AR /(geem ) BHE/(mes ) BH/(k] - kg ) ZHEFE/kg

2 4& PBX 1.82 5 500 8 210 3.0
JEHS MR 1.84 7 200 7 400 3.0
PRI AR 1.70 7 500 5 750 3.0
TNT 1. 50 6 900 3530 3.0
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Fig. 1 Underwater explosion test diagram(1* ~107 . sensor) Fig. 2 Unconfined explosive test on the sea
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Table 2 Explosion experiment cases

- MRAEZG S0 (25T 3.0 kg) i e Sl RSB (e 2l 200 kg))

) TNT %4 AKEREE/m MEAER/m whikET  TNT M8 AKKE/m MEEER/m whfkHET
%4 PBX 6. 00 10 3~12  0.20~0.82 260 25 16~40  0.40~1.01
TR PR AR 5.52 10 3~12  0.20~0.78 320 25 16~40  0.45~1.12
PO R 4. 80 10 3~12  0.18~0.73 320 25 16~40  0.45~1.12

TNT 3.00 10 3~12  0.14~0.58 200 25 16~40  0.35~0.88
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Fig. 3 Peak pressure attenuation varied with distance Fig. 4 Specific shock wave energy varied
factor for different explosives with distance factor for different explosives
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Table 3 Energy comparison of four kinds of explosives

il

12y o aE/ (M) » kgD HRIIAE/(MT - kg ') BIHKRER /(M - kg D) AN L ERER

%4 PBX 1.484 4.568 6.052 2.029
58 AR 1.462 4.322 5. 784 1.939
AR R 1. 330 3.173 4.503 1.509
TNT 0. 965 2.018 2.983 1. 000
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Fig. 5 Warhead on the sea explosion test
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Fig. 6 Peak pressure attenuation varied with explosion

distance of different warheads
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Fig. 7 Specific shock wave energy varied with

explosion distance of different warheads
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Table 4 Energy comparison of four kinds of warheads

i 3|7 Wil AE/ (MJ » kg™ ') WAMLRE/(M] « kg™ ) BREE/(M] - kg™ ') AN LSRR

B4 PBX 1.03 3.53 4.56 1. 80
A KR B 1.21 3.35 4.56 1.80
RIB R AR 1.07 2.76 3. 83 1.51

TNT 0.82 1.72 2.54 1.00
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Estimation of underwater explosive energy
for different charge warhead shells

CHENG Suqgiu, CHEN Gaojie, GAO Xin, WANG Shule
(91439 Unit of PLA, Dalian 116041, Liaoning, China)

Abstract; With the experimental study of underwater explosion for confined and unconfined in free
field water, the characteristic parameters of explosion, such as the peak pressure of shock wave, the
specific shock wave energy, the specific bubble energy, the total specific energy and the relative total
energy of the explosives were compared and analyzed. The results showed that the peak pressure are,
different for thermoplastic TNT-RDX-AI explosive, fusing TNT-RDX-AI explosive, composite PBX
and TNT, Other parameters are, composite PBX, thermoplastic TNT-RDX-Al explosive, fusing
TNT-RDX-AI explosive, TNT, The specific shock wave energy. the specific bubble energy, the total
specific energy of warhead with shell decreased compared to warhead without shell. The total specific
energy decreased 25%, 21%, 15% and 15%. It is obvious that shell is important for underwater ex-
plosion effects. Therefore, the influence of shell must be considered and can’t be simplified for energy
effects of underwater weapons.

Keywords: underwater explosion; warhead; shell; explosive energy
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