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Development Mechanisms of Negative Impulse Surface Corona
on Solid Insulator in Atmospheric Air

Yoshihide MANABE*! and Toshiyuki SHIMAZAKI*
(Received June 18, 1997)

The surface corona on dielectric plates under negative impulse voltages has been observed with a high
speed gated image intensifier and the dust figure technique in atmospheric air. The dielectric plate was
inserted perpendicularly to the axis of a rod-to-plane electrode system and the Development mechanisms
of the surface negative corona discharge were investigated using the acrylic plates of 1, 2, 5 mm thick and
a rod electrode with the tip radius of 30, 50, 125 mm. Experiments show that the first corona and the
second corona occurred just after the voltage application form the double ring-shaped luminescence and
the dust figure on the dielectric surface. The formation mechanisms of the second corona are discussed on
the basis of a numerical analysis for the electron avalanche developed along the electric line of force
around the rod electrode, in consideration of the effect of the residual electric charges by the first negative
surface corona. As a result, it is found that the occurrence position of second surface corona agrees with
the theoretically computed maximum point of the number of electron or the line density of positive ion.
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Fig. 1 Experimental apparatus.
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Fig. 2 Shape of surface corona and oscillograms.
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Fig. 5 Conceptual figure of surface corona development.
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Table 1 Measured values of surface corona.
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