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Visualization of cavitation bubbles around a sphere vapor bubble induced

by underwater spark discharge

Makoto Komatsu

In present study, a sphere bubble and cloudy bubbles induced by underwater spark discharge
were visualized from the frontal direction crossed bubble expanding axis. Visualization method
was magnified high-speed imaging at 4000 frames/s of framerate. Discharge unit made of ABS
resin including spark discharge electrodes and a pair of PMMA windows were installed in diluted
saline at 25 mm from water surface. Measured profiles of discharge current and voltage were
compared with the visualized images to confirm bubbles growth caused by hydrodynamic effect.
Parameter was distance of PMMA windows varied from 6 mm to 15 mm, and 2 mm of electrode
gap and 15 mm of distance between ABS sidewalls for fixing electrodes were constant. 0.2 4F high-
voltage capacitor was charged at 7.0 kV, and electric energy in the capacitor was used underwater
discharge occurred by high-voltage mechanical relay switch. We could obtain visualized images
as results indicating no interference of a sphere bubble and cloudy bubble in growth process. And
discharge current and voltage were not synchronized generation of cloudy bubbles. Therefore, we
can suppose that cloudy bubbles are cavitation in local high speed flow area near solid walls. On
the other hands, discharge current with 15 mm of distance between PMMA windows was clearly
difference from the current with lower distance. Hence, electrical characteristics induced by
discharge depended on geometric initial condition around electrodes in the same as growth of the
cloudy bubbles.
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