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Features of Arc Discharge Having the Electrode-Spots
on a Surface of Electrolytic Solution
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Arc discharges vary in characteristics according to electrode materials, The present parer
deals with effects of electrolytic solution as an electrode material. Features and behaviors of
arcs burning between a surface of sodium chloride solution and a copper electrode are experi-
mentally examined. Arc spots on a surface of electrolytic solution are accompanied by re-
markably high voltage drops which depend on the polarity of the spots and the concentration
of electrolytic solution. Dynamic characteristics of AC arcs burning on a surface of electrolytic
solution are quite different from those of metallic arcs. Oscillograms of arc voltage show
rectangular waves, and the time constants of arc conductance become almost ten times large.
Arcs subjected to a magnetic field show many interesting behaviors such as a normal- or a
reverse-driving phenomenon, a disruption or a deformation of the arc spots on a surface of

solution.
formed on an electrolytic solution.
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These phenomena may imply the nature and the mechanisms of the electrode spot
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Salt solution

(b)Electrode system
L: Leakage path, G: Air gap (0.5cm), T: Vessel,
Mi, Mz: Copper electrodes, P: Probe
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Fig. 1 Set-up for measurement of arc voltage.
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Table 1 Values of constant C (V).

Concentration of )

Salt Solution (%) 1 8 10
Cathode Spot 800 750 700
Anode Spot 330 300 280
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Constant length arc

Constant length arc appears
in evry half cycle after 7th. half cycle.
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Fig. 2 AC arc with constant length along surface
of salt solution (Streak picture).
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Fig. 3 Oscillograms of voltage and current of
metallic arc in air.
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Fig. 4 E-i curve of metallic arc in air.
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Fig. 5 Oscillograms of voltage and current of arc
along surface of 3% salt solution.




210 (48)

v (kv
1.5F s
Arc length
0 =5cm

1%
3% salt solution "™ " ¢cog 75ky

-1 0 ‘
_______ b1

‘==::£i::::j'b=—o,3kv
A

1-1

® 6 3% REKRET -0 V-i i}

Fig. 6 V-i curve of arc along surface of salt
solution.
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Fig. 7 Statistical distribution of values of time
constant of arc.
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Fig. 11 Disruption and deformation of arc spots on
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