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Study on the Plasma Electrode Type Plasma Jet Generator

Katashi OSAKI, Masateru IKUTA, Naofumi TADA and Osamu FUKUMASA

Abstract

This report described the general characteristics of a newly designed plasma electrode type plasma jet
generator. This generator consisted of a nozzle constrictor, a rod anode and cathode which were put in
each electrode arc chamber installed perpendicularly in the nozzle constrictor. A constrictor ring was
set up at outlet of each electrode arc chamber. So the electrode spots were separated from the nozzle
constrictor section and a U-shaped arc was ignited.

The stability of the U-shaped arc was influenced by the constriction conditions of the cathode side arc
column and the U-shaped arc was operated stably by selecting the experimental conditions, i.e. the
improvement of the nozzle structure and the working gas flow form. The arc voltage-current character-
istics was a rising characteristics and the arc input power was increased effectively. The jet power was

up to 9kW at the arc current 110A and the thermal efficiency of the generator was much the same as the

conventional type.
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Fig.1 Sectional view of plasma electrode type

plasma jet generator.
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Fig. 2 Sketch of U-shaped constricted arc.
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Fig.3 Dependences of arc voltage-arc current
characteristics on working gas flow form
and nozzle structure.

Re: Constrictor ring diameter of cathode arc
chamber (mm),

D: Nozzle diameter (mm),

Q: Working gas flow rate (//min),

Qc: Cathode sheath gas flow rate (//min).
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Fig. 4 Arc voltage-arc current characteristics.

Q: Working gas flow rate (//min),
L: Electrode gap (mm).
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Fig.5 Mean electric field intensity of the main arc
column vs. arc current.
Q: Working gas flow rate (//min),
L: Electrode gap (mm).
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Fig. 6 Osillograms of arc voltage wave form.
Sweep velocity: Ims/div, Gain: 2V/div.
Q: Working gas flow rate (//min),
lIa: Arc current (A).
Electrode gap: 39mm.
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Fig.7 Oscillation amplitude of arc voltage vs. arc
current.
Q: Working gas flow rate (//min),
L: Electrode gap (mm).
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Fig. 8 Electrode heat loss vs. arc current.
Wa: Anode heat loss,
Wec: Cathode heat loss,
Q: Working gas flow rate (//min).
Electrode gap: 39mm.
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Fig.9 Nozzle heat loss vs. arc current.
Wah: Anode holder heat loss,
Wic: Insulated constrictor heat loss,
Wch: Cathode holder heat loss,
Q: Working gas flow rate (//min).
Electrode gap: 39mm.
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Fig.10 Jet power vs. arc current.
Q: Working gas flow rate (//min).
Electrode gap: 39mm.
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Fig.11 Photographs of arc in nozzle cross section.
Q: Working gas flow rate (//min),
la: Arc current (A).
Electrode gap: 39mm.
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