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Fig. 1 Schematic of nine detonation points on the explosive charge
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Fig. 2 Schematic of peak pressure measuring system
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Fig. 3 Layout of gauge points
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Fig. 5 The finite element model
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Table 1 Mie-Griineisen equation of state parameters for water

00/ (kg/m*)  ¢o/(m/s) S, S, S, Yo a E,/(MJ/m*)

1000 1480 2.56  —1.986 0.226 8 0.5 0 0.202 6
Xt G BRI R T JWL AR 5 2

R(I)V) e7R1V+B(1— = jefR?V—l—@ (3)
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Table 2 JWL equation of state parameters for UHL-5 explosives

A/GPa B/GPa R, R, w o/(kg/m*) D/(m/s) pe/GPa  E,/(MJ]J/m?*)
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Table 3 The experimental results of shock wave Table 4 The experimental results of shock wave
peak pressure for nine-point directed detonation peak pressure for central detonation
r/mm  0/() _ py/GPa r/mm /() _ p/GPa
Experiment Simulation Experiment Simulation
200 0 1.973 1. 958 200 0 1. 313 1.292
200 30 1. 940 1.916 200 15 1. 304 1. 294
200 90 1. 586 1.638 200 45 1. 315 1. 291
300 0 1. 317 1. 266 300 0 0.923 0. 896
300 15 1.292 1. 261 300 15 0.929 0. 897
300 30 1. 255 1. 229 300 45 0.937 0. 895
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Fig. 6 The peak pressure varied with angle
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Pressure characteristics in the near field of underwater explosion for

cylindrical charge directed detonation”

AN Feng-jiang', WU Cheng”, WANG Ning-fei'
(1. School o f Aerospace Engineering , Beijing Institute of Technology ,
Beijing 100081, China;
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Beijing 100081, China)

Abstract: A series of experiment and simulation were carried out to explore the peak pressure distribu-
tion in the near field of the cylindrical charge underwater explosion in the two cases of nine-point off-
center detonation and central detonation. The shock wave peak pressures in the above two cases were
obtained at the tested points with the distances and angles. And the directed peak pressure gain field
was acquired in the case of nine-point off-center detonation. The results show that in the range of 750
mm and the angle of 0°~90 °of underwater explosion field for the five-kilogram UHIL-5 charge, the
shock wave peak pressure by nine-point off-center detonation is higher than by central detonation.

Key words: mechanics of explosion; shock wave peak pressure; directed detonation; underwater ex-

plosion; peak pressure gain
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