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Fig.1 Schematic view of constrictor devices.
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Fig.2 Sectional view of plasma electrode type plasma jet

generator.
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Fig.3 Arc voltage-current characteristics for ring constriction
type nozzle.

Q : Working gas flow rate (¢min).
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Fig.4 Arc voltage-current characteristics for vortex gas

constriction type nozzle.

Q : Working gas flow rate (¢min),
Qb : Base gas flow rate (¢min),
Qv: Vortex gas flow rate (¢min).
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Fig.5 Nozzle heat loss for ring constriction type nozzle.

Lan: Anode holder heat loss,

Las: Disk section heat loss,

Le: Cathode holder heat loss.
Working gas flow rate : 50 #min.
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Fig.6 Nozzle heat loss for vortex gas constriction type nozzle.
L. Anode holder heat loss,
Lgs: Disk section heat loss,
Len: Cathode holder heat loss.
Arc current : 100A,
Base gas flow rate : 10 #min.
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Fig.7 Jet power vs. arc current.
Q : Working gas flow rate (¢min),
Qb : Base gas flow rate (¢min),
Qv: Vortex gas flow rate (¢min).
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Fig.8 Oscillograms of arc voltage wave form.
Sweep velocity : 0.5ms/div, Gain : 10V/div.
Q : Working gas flow rate (#min),
Qv : Base gas flow rate (¢min),
Qv: Vortex gas flow rate (¢min).
Arc current : 100A.
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Fig9 Oscillation amplitude rate for arc voltage in vortex gas

constriction type nozzle.
Qb : Base gas flow rate (¢min).
Arc current : 100A.

(a)R nozzle,Q=50 (b)P-8 nozzle, Q=50

(c)V nozzle,Qv=10,Q+=20

(d)P-6 nozzle, Q=30

Fig.10 Photographs of arc in nozzle cross section.
Q : Working gas flow rate (¢min),
Qv : Base gas flow rate (#/min),
Qv Vortex gas flow rate (¢min).
Arc current : 100A.
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Fig.11 Photographs of plasma jet.
Q : Working gas flow rate (¢#min),
Qb : Base gas flow rate (¢min),
Qv: Vortex gas flow rate (¢min).
Arc current : 100A.
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CONSTRICTED STABILIZATION OF THE U-SHAPED ARC IN PLASMA
ELECTRODE TYPE PLASMA JET GENERATOR BY LOCAL
CONSTRICTION NOZZLES

Katashi OSAKI, Hideki ASHIDA, Naofumi TADA and Osamu FUKUMASA

The local constriction effect on the U-shaped arc in the plasma electrode type plasma jet generator is investigated in two

kinds of nozzles, which are the ring constriction type nozzle and the vortex gas constriction type one.

By using the ring constriction type nozzle, the U-shaped arc is maintained stably over a wide range of operating conditions

and the net input power supplied to the arc is increased efficiently. From these results, it is clarified that the U-shaped arc

can be constricted and stabilized effectively by this nozzle.

On the other hand, for the vortex gas constriction type nozzle, it

is found that the constricted stabilization of the U-shaped arc depends on the working gas tlow rate and the ratio of the vortex

gas flow rate to the base gas flow rate.
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