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Abstract

The purpose of this study was set to analyze a characteristic of arc plasma parameters. A single
electrostatic probe measurement of electron temperature was performed for a single cathode spot
metal vacuum arc. The electron temperature of plasma was derived from Vp — Ip characteristic
which was measured by supplying a sweep voltage ranging from -20 to +10 DC.V. The sweep time
of the probe power supply voltage, typically 2.5 s, was set to be longer. than the time for plasma
ion frequency for measuring the conduction current only. The mean free path of the electron was
estimated using this experimental data at approximately 10-20 mm. Most of the diffused plasma was
considered to be collisionless, except in the vicinity of the cathode spot area. Additionally, the
electric-field-free condition of the diffused plasma region was checked by comparing the space
potential of different points and the anode potential. The plasma space potential at the points 10 mm
and 20 mm from the qf;ithode are equal to zero, which reveal the electric-field-free condition in the
region of diffused plg‘isma. The experimental values were found to increase with decreasing arc
current. The experimental values were similar to the obtained analytical values. The experimental

electron temperature was 1.7-3.1 eV.





