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FORMATION OF CORE-CORONA STRUCTURE IN THE DISCHARGE CHANNEL UPON ALUMINUM WIRE EXPLOSION
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A series of experiments were performed with a charge voltage U0 = 20 kV and current amplitude Imax ~ 8 kA having a current rate of rise dI/dt ~ 40 A/ns when exploding wires of 25-μm diameter and 12-mm length. Moreover, simulations of the explosion of an aluminum wire, including and beginning with a “cold start”, were carried out; the results of numerical calculations are compared with experimental data.
Upon explosion of single aluminum wires as well as implosion of aluminum arrays, the cores are for a long time in a state of nonideal plasma (strongly coupled Coulomb plasma). 

The formation of core-corona structure is finished at the time when the value of current corresponds to ~ 3 kA/wire. For our rate of current rise, this approximately corresponds to 120–140 ns from the time current is switched on. By this time, there already coexist various phase states in the discharge channel: from the poorly conducting core that is in a state of nonideal plasma with parameters T ~ 0.8 eV and N ~ 3(1020 cm–3 to good conducting state of hot ionized plasma (T > 10 eV and N << 1018 cm–3). 

Accounting for radiant energy exchange when performing mathematical simulation of explosion of single aluminum wires exerts a strong influence on the parameters of the corona as well as on its dimensions. However, it has practically no influence on the parameters and dimensions of the core.
The work is supported by DMS RAS "3-ОМН", programs 02.740.11.0447 and 2.1.1/5470 and ERC FIAN.
1

