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ARC Discharge Sound Source in Underwater

Jae-Hwan CHANG® and Jee-Won CHANG*

In general the impulse sound sources of underwater generated by electric arc discharge had used

static energy of the charged capacitors. The author proposed an underwater arc discharge sound source

using secondary voltage of highvoltage transformer without capacitors.

The arc discharge device was composed of a high voltage transformer and a switching system.

The impulse current in the primary turn of the high voltage transformer is controlled by the switc-

hing system and inductive current of the secondary turn in the high voltage transformer is used in

making impulsive arc discharge.

A series of experiment have been carried out to observe the acoustic characteristics of the impulse

sound source generated by the arc discharge.
The results obtained were as follows:

1. Secondary current at the time of arc discharge keeps after ohm’s law in the beginning and the
maximum current flows out as soon as arc discharge breaks out.

2. A time difference between a start of applied current and a generation of arc discharge sound is

the 3msec and it is generated arc sound when breaking down electric insulation at maximum voltage.
3. The sharper the end of electrodes and the higher the secondary voltage, the higher the sound

pressure level,

4. Arc discharge sound was generated even at the distance of 100cm between electrodes and was

stably reproductive at the gap of lem to 100cm.

5. Electric arc discharge sound wave is a shock wave of pulse-width of 0.15msec and spectral dist-

ribution of it is plenty of low frequency components less than 10 KHz.
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Fig. 1. Constitution of the discharge sound source and waveform.
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Fig. 3. Shape of electrodes.
(a) sharp end to sharp end
(b) flat to sharp end(¢2mm)
(c) flat to flat (¢ 2mm)
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Fig. 6. Sound pressure level in accordance with
secondary voltage (gap 3mm).
O: a electrode
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