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Plasma Self-radiation Characteristics of Electrical Wire Arrays Explosion in Air

MENG Yang!, SHEN Saikang', WANG Yanan', DING Weidong', ZHANG Yongmin', YAN Jiaqi?
(1. State key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China;
2. School of Astronautics, Beihang University, Beijing 100190, China)

Abstract: The experiment of electrical wire arrays explosion in the air was carried out. The energy deposition character-
istics of the copper wire array and tantalum wire array during the electrical explosion were compared. The evolution
process of the plasma channel and the characteristics of light radiation were analyzed. The results show that the deposited
energy before the voltage peak and the overall phase transition time will increase when the wire array mass increases. For
the copper wire array, when the energy deposition rate is high, the intensity of the light radiation will increase with the in-
crease of the mass, whereas the light radiation duration is shorter than that of a single wire. The expansion process of its
discharge channel is fast, and the heating and ionization process in the discharge center channel is not concentrated. When
the number of copper wires increases, the phase transition time of each wire is not synchronous enough, and the develop-
ment of the discharge plasma channel will be more non-uniform. For the tantalum wire array, the light radiation will
decrease with the increase of the mass. The gas-liquid mixture channel of tantalum wire and tantalum wire array can be
heated to a higher temperature in the phase transition process. The thermal electron emission process of metal particles in
the discharge channel is significant, which may strengthen the ionization process of the discharge channel and enable the
plasma channel to develop easily, whereas its discharge channel expansion rate is obviously slower than that of copper
wire. The measurement results of copper wires with different diameters and lengths show that the energy deposition char-
acteristics of the two wires are obviously different in the explosion process. The first phase transition wire may lead to the
current redistribution and accelerate the energy deposition process of the other wires in parallel, and further affects the
development process of the subsequent plasma channel.
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Fig.10 Discharge parameters of different tantalum wire arrays with different numbers
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Fig.17 Discharge parameters of the same diameter wire
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