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PRESSURE WAVE GENERATION UNDER ELECTRICAL EXPLOSION OF FOIL

Grigoriev A.N., Pavlenko A.V.

RFNC – VNIITF, Snezhinsk, Russia, e-mail: grigoriev@sibmail.com
For flat or composite (non-flat) shock wave generation in the condensed matters electric explosion of foil (EEF) is used. RLC-circuit parameters influence (the parameters determining rate of energy input into conductor) on shock wave pressure generation experimentally is not investigated. Some attempts were undertaken by authors of monographies [1-3], but the solved practical problems did not assume to record the shock wave profile and studying the influence of energy input rate on it.

In this study we investigated the circuit inductance influence (witch consist of the foil inductance and ballast inductance) on profiles of the shock wave pressure and the voltage pulse from electric explosion of Cu foil. The variation of circuit inductance Lс was carried out due to change of load (foil) inductance Lf and due to inclusion additional ballast inductance Lb (Lc = Lf + Lb) in the circuit. The pressure pulse from electrical explosion of copper foil was measured by cylindrical quartz sensor ​(differentiating mode). The pressure wave propagated through polymethylmethacrylate plate (it has a thickness of 3 mm); the pressure was measured on a free surface of the polymethylmethacrylate plate.

Pressure wave is significantly increased when the circuit inductance decreasing. For circuit inductance Lc < 100 nH physical limit for pressure wave (Pm ( 1.17 GPa) increasing was founded (fig.1). Probably, it is connected with extreme possible realization of phase explosion.
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	Fig. 1. Circuit inductance influence on amplitudes (a) and front durations (b) of pressure and voltage pulses


References

[1]. K.A. Naugolnykh, N.A. Roy, Electrical discharges in water, Moscow, Nauka, 1971, 155 p.

[2]. N.N. Stolovich, Electroexplosive converters of energy, Minsk, Nauka i tekhnika, 1983, 151 p.

[3]. E.V. Krivitskiy, Dynamic of Electrical explosion in liquid, Kiev, Naukova Dumka, 1986. - 208 p.

1

