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The pulsatile load characteristics of underwater explosion bubble under
the coupled effect of Bjerknes force and buoyancy

AN Zhanyi', YU Fulin'** | WU Kailun', LU Pengwei', DAI Yingdong'

1. Naval Architecture and Port Engineering College, Shandong Jiaotong University , Weihai 264209, China;
2. Weihai Key Laboratory of Fluid-Structure Coupling Dynamics, Weihai 264209, China

Abstract: To investigate the coupled effects of Bjerknes force and buoyancy on the pulsatile load characteristics
of underwater explosion bubble, an experimental platform for underwater explosion bubble generation and
measurement is designed. Bubbles are generated by heating underwater copper electrodes through a bubble
generation device, the bubble pulsation process is recorded using a high-speed camera, and the rigid wall load
pressure is measured using pressure sensors. By adjusting the orientation of the rigid wall to change the direction
of Bjerknes force, bubble pulsation experiments are conducted under two working conditions: Bjerknes force
opposite to buoyancy direction and Bjerknes force perpendicular to buoyancy direction. The morphological
changes, load characteristics, and pressure peak variation patterns during bubble pulsation are analyzed for
different dimensionless distances y. The experimental results show that under the condition where Bjerknes force
is opposite to buoyancy direction, when y is 0.7, 1.0, and 1. 3 respectively, the bubbles exhibit conical, pear-
shaped, and spherical structures during the collapse stage; under the condition where Bjerknes force is
perpendicular to buoyancy direction, when y is 0.7, 1.0, and 1. 3 respectively, the bubbles exhibit football-
shaped, conical, and water-droplet structures during the collapse stage; when Bjerknes force is opposite to or
perpendicular to buoyancy direction, the bubble load pressure peak first increases and then decreases with
increasing vy, reaching maximum at y=1.0. Under the same y condition, the bubble load pressure peak when
Bjerknes force is opposite to buoyancy direction is consistently higher than that when Bjerknes force is
perpendicular to buoyancy direction, and the pressure peak difference value first increases and then decreases
with increasing y, reaching its maximum value at y=1.0.

Keywords: Bjerknes force; pulsatile load; underwater explosion bubble; buoyancy; dimensionless distance
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