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Surface Discharge Processes of Electrolytic Aqueous
Solution under Positive Impulse Voltage

T. SHIMAZAKL* Y. MANABE* and I. TSUNEYASU*
(Received June 6, 1990) )

The mechanism of surface discharge along electrolytic aqueous solution in the creeping
distance of 0.4 to 10 cm was investigated in the atmosphere with 1/40 gs positive impulse vol-
tage. The 50% flashover voltages were measured, and the surface flashover processes were
observed with an image converter camera, varing the creeping distance, the thickness and the
resistivity of electrolytic aqueous solution. As the results of this investigation, it has been
found that the flashover characteristics and processes depend on the creeping distance and
the resistivity of electrolytic aqueous solution. In the electrolytic aqueous solution with high
resistivity the positive leaders proceed the filamentary streamers toward the cathode electrode
intermittently from their tips until the flashover occurs. But the filamentary streamers decrease
remarkably their length with the decrease of resistivity of electrolytic aqueous solution. These
surface flashover processes are illustrated with the typical photographs and the surface flashover

characteristics are discussed on the basis of clarified discharge processes.
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Fig. 1 Experimental circuit.
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Fig. 2 Constitution diagram of electrodes.
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Fig. 3 Voso-d characteristics.
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Fig. 4 Oscillograms of voltage and current at
surface corona inception.
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Fig. 5 Vs0-T characteristics.
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Fig. 6 Vso-d characteristics.
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Fig. 7 Relation between constant k and thickness
of electrolytic aqueous solution.
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Fig. 8 Relation between multiple P and resistivity
of electrolytic aqueous solution.
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Fig. 9 Relation between flashover time and creep-
ing distance.
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Fig. 10 Streak photographs and oscillogram of sur-
face discharge.
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Fig. 11 Streak photographs and oscillogram of
surface discharge.
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Fig. 12 Streak photographs and oscillogram of sur-
face discharge.
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logram
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Fig. 14 Streak photographs and oscillogram of
surface discharge.
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Table 1 Classification of surface discharge processes.

0 T 0.4<d=lcm 1Zd <10 cm
108 kQcm 0.03~5 cm Process A’ Process A
102 k€2-cm 0.03~5cm Process A’ Process A
10 kQecm 0.03~5 cm Process B Process B
1kQecm 0.03~5 cm Process C Process C
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