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Behavior of bubble and shock wave generated
by underwater electric discharge with coaxial electrodes

Makoto KOMATSU
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Fig. 1. Longitudinal description of coaxial electrodes.
Cathode and anode was internal and external
copper pipe, respectively. Insulator was
inserted between of the pipes
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Fig. 2. Optics for shadowgraphs with HPV-1. Trigger
of the camera was output of current trans-
former equipped on the way of high-voltage
electric line to the discharge electrodes.
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Fig. 3. Water chamber and the equipped coaxial
electrodes. Two face sidewalls of the chamber
were transparent PMMA plate for visualization.
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Fig. 4. Sequential magnified photographs of bubble
produced by underwater discharge with the
coaxial electrodes. Lapse after discharge is
noted under the each photograph. Charge
voltage is 3.0 kV.
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Fig. 5. Sequential variation of average radius of
bubble. Charge voltage is 3.0 kV. Though
lifetime of bubble is difference in each trial,
growing speed of bubble is faster than collapse
in any case.
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Fig. 6. Average radius of bubble in five trials at each
charge voltage. Bar in this graph indicate =
SD. Clear relation does not appear.
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Fig. 7. Sequential magnified shadowgraphs of bubble
produced at immediate after discharge. Charge
voltage is 3.0 kV. Behind precursor spherical
strong shock wave, several shock waves are
observed.
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Fig. 8. Sequential variation of average radius of
precursor spherical shock wave. Experimental
condition is the same as Fig. 7. The radius is in
proportion to the lapse immediate after
discharge.
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Fig. 10. A waveform of discharge current. Charge
voltage was 3.0 kV. Number of peak is only
one, and damping appears after the peak.
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Fig. 9. Average radius of the precursor shock wave in
five trials at each charge voltage. Bar in this
graph indicate £ SD. Clear relation does not
appear as Fig. 6.
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Fig. 12. (Photo)Sequential shadowgraphs of water

splash and shock wave traveling in the air
near to the water surface. (Waveform)
waveform of the current measured at the
same time. Charge voltage and water injection
is 3.0 kV and 40 ml, respectively. The lapse
after discharge is noted below each

photograph. This waveform has two peaks.
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