XXXVI international conference on plasma physics and CF, February  9 – 13, 2009, Zvenigorod.


Development of a Discharge Channel from the Electric Explosion of a Wire in Interrupted- and Uninterrupted-Current Regimes
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The structures of the discharge channels developed in single wire explosions have been studied under the condition that the current in the circuit was interrupted at a predetermined moment in the pulse. Experiments were performed using a pulser based on a capacitor with C = 100 nF and with a maximum charging voltage U0 = 20 kV and circuit inductance L = 550 nH. Wires made from W, Cu, and Ni, all 25 μm in diameter, were placed in a 12 mm long discharge gap with the geometry of the electrodes excluding the influence of polarity. The structure of the discharge channel in air and vacuum has been studied using laser shadow and schlieren imaging. Experimental results on the electrical explosion of wires with a current density of ~ 1012 A/m2, a current rise rate (dI/dt) ~ 40 A/ns and a current pulse with amplitude 9 kA are presented. A difference in the shock wave propagation in air and the expansion of the exploded wire dense core in interrupted- and uninterrupted-current regimes has been observed.

This work is supported by the RFBR 08-02-00993, 08-08-00688 and subcontract from Cornell university #41843-7078.
1

