HTERREBEAEV G H 5175 (2016). 11-16 11

SR S i D 2L NI IR S 40 5 SR 36 1T 2 7K FR BCEE IRF OO a2 )
Behavior of bubble generated by underwater spark under conditions
restricting displacement of gas-liquid boundary
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In present study, effect of sidewall arranged around electrodes for underwater spark discharge to growth
and behavior of induced bubble was investigated by high-speed photography, measurement of spark current
and voltage. Needle faced electrodes were equipped in water chamber filled with 20 times diluted saline
solution. Gap of electrodes and distance between discharge spot and water surface of the chamber was fixed
at 2 mm and 25 mm, respectively. Charged high-voltage of 0.2 uF high-voltage capacitor using spark source
was 5.9 kV, and parameter of present experiments was D indicating distance of sidewalls. We could see a
standing ellipsoidal bubble under D=8 mm condition and lengthwise growing bubble along sidewalls under
D=4 mm condition from high-speed visualized images. By the way, maximum spark voltage and current
increased with decrease of D, and current increased with voltage. Both waveforms of spark current and
voltage had dumped oscillation and about 2 us of FWHM under all of present conditions. Generation of
cavity by negative pressure with local high-speed flow near the sidewalls was one of the causes bringing
transition of bubble expansion. However, we should consider the effect of electric field just before
underwater breakdown to the transition of bubble expansion at the same time. Because peak value of spark
current had similar influence by value of D as the transition of bubble, but oscillating cycle of current
waveform was much short in comparison with lifetime of bubble.
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