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Observation and Consideration on the Reliability
of Negative Corona Discharge Wires

M. YOsHIZAWA and N. OHKURA
(Received January 31, 1991)

The results of an experiment and consideration on the surface degradation of corona discharge
wires after successive negative corona discharges are reported in this paper. The results show
that the area of discharge marks on a carbon-treated tungsten wire gradually spreads with
time in a lateral direction until it reached a saturated site after approximately fifty hours.
After approximately twenty hours from the start of discharging, twelve discharge marks were
observed within a width of fifty millimeters at the center of the wire, although the number of
marks did not remarkably increased thereafter. On a platinum alloy clad wire, each of the
crater-like discharge marks on the surface kept on growing in term of both diameter and depth
until one hundred and six hours had elapsed from the beginning of the experiment, which was
the total duration of the experiment. The discharge marks also increased in number with time
along a line. The tendency of adversely modifying the shapes of discharge marks and that of
increasing the number of marks on a wire are apparently related with the melting point of
the wire and the ease with which marks can be formed on its surface and grow there,
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Tig. 1 V-I characteristics of corona discharging
device.
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Fig. 2 Optical-microscopic photographies on the
surface degradation of carbon-treated tung-
sten wire by negative corona discharge, (a)

0h, ) 20h, (c) 54h. (x180)
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Fig. 3 Optical-microscopic photograph of generat-
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Fig. 4 Number of generated discharge marks by
spark breakdown as a function of negative
corona discharge time (within a width of
fifty milimeters at the center of the wire).
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Fig. 5 Optical-microscopic photographies on the
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Fig. 6 WDS spectra from materials grown of on
the surface degradation of carbon-treated
tungsten wire by negative corona discharge.
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