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Fig. 1 Time-history curves for radius

and velocity of bubble
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Fig. 2 Bubble shape evolution under the 55 g charge mass at the depth of 3.5 m from experiment
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Fig. 3 Bubble shape evolution under the 55 g charge mass at the depth of 3.5 m from calculation
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Table 1 Comparison of bubble volume among the FEA, BEM and experiment
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55 0.792 0.770 2.78 0.676 14.6
35 0.521 0.494 5.18 0.431 17.3
10 0.165 0.151 8.48 0.123 25.5
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Fig. 8 Maximal radius of bubbles under different charges Fig.9 Velocity-time curves of jets under different charges
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Effects of charge mass and water depth on dynamic behaviors of
an underwater explosion bubble "

LI Jian"*, RONG Ji-li' . XIANG Da-lin'
(1. School of Aerospace Engineering , Beijing Institute of Technology, Beijing 100081, China;
2. Department of Automobile Engineering , Guangxi University of Technology s
Liuzhou 545006, Guangzxi, China)

Abstract: The volume-acceleration model was introduced to determine the initial conditions for the
motion of an underwater explosion bubble. A subcode written in Fortran language was developed to
define the initial and boundary conditions for the fluid field. By combining the finite element analysis
software MSC. Dytran and the self-developed subcode, the dynamic behaviors of the bubble were sim-
ulated including oscillation, collapse, jet and so on. The computational volume-time curves of the
bubble in this paper are more consistent with the experimental results than those by the boundary in-
tegral method. The dynamic characteristics of the bubble, which consist of volume, maximal radius,
period, jet velocity, and so on, have close relations with the charge mass and water depth. The ob-
tained curves are helpful for the correlative theory research and engineering calculation.

Key words: mechanics of explosion; bubble oscillation; finite element analysis; underwater explosion;

jet

%+ Received 12 May 2009; Revised 11 October 2009
Corresponding author: RONG Ji-li, rongjili@bit. edu. cn
(FifEHmiE T %)



