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Experimental Study on Effects of Different Detonation Methods on Energy Output of
Explosives in Underwater Explosion
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[ABSTRACT] In order to study the effect of different detonation methods on energy output of a large-equivalence under-
water warhead, a 20 kg-level charge warhead underwater static explosion experiment was conducted in a large water area.
The variation law of energy output in underwater explosions under different detonation methods was studied. Results indicate
that changing the detonation method can cause significant changes in the output of explosive energy of the charge, such as
shock wave overpressure, shock wave energy, and total energy, in the water near the explosion field. Under the end deto-
nation method, the shock wave overpressure, shock wave energy, and total energy at the near-field R =6 m of underwater
explosion can reach 97.3% , 81.2% , and 93.5% of the ideal spherical detonation, respectively. It can be seen that chan-
ging the detonation method can optimize the structure of the warhead and achieve maximum output energy, while keeping
the shape of the charge basically unchanged. However, there is a regional effect on the impact of detonation methods on
shock wave overpressure and energy output of explosives. When R/r =12. 00, the shock wave overpressure generated by
end detonation is equivalent to that generated by an ideal spherical detonation. When R/r =16. 77, the difference in shock
wave energy, bubble energy, and total energy of explosives under different detonation methods is not significant, and the
influence of detonation methods on the energy output of explosives can be almost ignored.
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Fig.1 Schematic diagram of on-site layout for the test
(Unit; 1’1’1)
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Fig.2 Warhead used in the test
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Fig.4 Data fitting curve of PBX standard test warhead
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Fig.5 Shock wave overpressure at different distances
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Tab.2 Energy parameters of underwater explosion in

different schemes
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