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Pressure Generated by Explosion of Wire in Water
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Applying a high voltage to a metal wire in water, Joule heat raises the wire temperature.
As a result of temperature rise, the state of the wire changes from solid into gas via liquid.
The gasification and subsequent arc discharges produce a pressure wave in water. The peak
value of the pressure wave varies with material, diameter and length of the metal wire, and
also with applied voltage. In the study, the generated pressure was measured using four
different wire materials. We discuss about the time variation (dW/dt) of input energy into
a transient discharge between the moment the voltage across electrodes has a maximum and
the moment the transient discharge changes into an arc discharge. .The results make it clear
that a certain relation is observed between the peak value (P) of the pressure wave in water
and dW/dt. The paper describes that the quantity dW/d¢ permits the value of the pressure

P to estimate.
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Fig. 1 Schematic diagram of experimental circuit.
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Fig. 2 Waveforms of current, gap voltage and pressure (Cu, d=0.2mm, g=20mm).
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Fig. 3 Relation between time ¢v and source capacity
charging voltage Vy (g=10, 20 mm).
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Fig. 4 Relation between pressure P and source
capacity charging voltage Vp (g=10 mm).

169 (61)
B F e (g=20nn)
- Sn{g=20m)
10 e n{g=20mn
5 R
% i Fe(g=10mm)

O g =0 S 1 {g=10nn)

Pressure P

Illllll]lljlllllllll

0 5 10 15 20

Source voltage Vo (kV)

S5 EN P LavFvyRBEE Vi LolE (d=
0.2 mm)

Fig. 5 Relation between pressure P and source
capacity charging voltage Vy (d=0.2 mm).
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Fig. 6 Relation between pressure P and source
capacity charging voltage Vo (d=0.2mm,
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