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Abstract

A newly designed dual nozzle anode, which is to increase a jet power and an
operating duration time of the forced constricted type plasma jet generator was de-
veloped. This nozzle anode was composed of the mutually insulated two anodes.
The effects of the operating parameters(arc current, working gas flow rate, material
injection, operating times) on the performance characteristics of the dual nozzle
anode type plasma jet generator were studied experimentally. The most suitable al-
lotment ratio of arc current, which was the ratio of the inlet side anode current to
the outlet side anode current was under 1. A stable and high power plasma jet was
maintained above 90 hours at 200-260A in arc current.

Keywords: High power plasma jet, Arc discharge, Plasma jet generator, Nozzle
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Fig.1 Sectional view of the dual nozzle anode type
plasma jet generator.
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Fig.2 Potential of disk vs. total arc current, where Q
is working gas flow rate and R; is allotment ratio of
arc current.

Insulated
constrictor Dual nozzle
sectio|n “"“"

d2 d A A

de ds

3

5 .80}

2 > 60

s -

MK N )
= Q=50 l/min
= 20 | I.=200 A
& R<1

< 0d .

0 10 20 30
Distance from cathode,L (mm)

~ Fig3 Sketch and apparent arc potential of con-
stricted arc, where Q is working gas flow rate, I, is
total arc current and R; is allotment ratio of arc cur-
rent.
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Fig.4 Dependencies of arc voltage, thermal efficiency
and heat loss on allotment ratio of arc current, where
Q is working gas flow rate and I, is total arc current.
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Fig.5 Equivalent arc voltage vs. total arc current,
where R; is allotment ratio of arc current and Q is
working gas flow rate.
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Fig.6 Jet power and thermal efficiency vs. total arc
current. R; is allotment ratio of arc current and Q
is working gas flow rate.
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Fig.7 Jet power and thermal efficiency vs. total arc
current during Ti powder loading, where R; is al-
lotment ratio of arc current and Q is working gas
flow rate(//min).
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