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Fig. 1 Image and source bubble geometry
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Fig. 2 Bubble’s radius vs time Fig. 3 Bubble’s radial velocity vs time
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Fig. 4 Bubble’s migrating velocity vs time Fig. 5 Bubble’s depth vs time
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Fig. 6 Velocity field of maximum bubble in the first pulse Fig. 7 Pressure field of maximum bubble in the first pulse
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Fig. 8 Pressure history curves
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Pulsation dynamics of an underwater explosion bubble vertical migrating

to a horizontal rigid plane

FANG Bin , ZHU Xi, CHEN Xi-di, ZHANG Zhen-hua
(Department o f Naval Architecture & Ocean Engineering s Naval University of Engineering s
Wuhan 430033, Hubei, China)

Abstract: In order to explore the effect of the boundary on the pulsation of underwater explosion bub-
ble, the model of the bubble pulsation dynamics of an underwater explosion was proposed, based on
the potential flow theory and considering the effects of proximity of the explosion bubble to a horizon-
tal rigid plane, vertical migration of the bubble due to the hydrostatic imbalance. A computer pro-
gram was used to solve the model. The pulsation dynamics, the distributing of velocity and pressure
in the flow field and the loading of bubble pulsation were analyzed. The results show that the model
can correctly describe the dynamic characteristics of the explosion bubble and the liquid around it.
Quantificational results can be obtained by solving the model.

Key words: mechanics of explosion; bubble pulsation; potential flow theory; underwater explosion

bubble; horizontal rigid plane
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