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The Arc Characteristics in an Insulated Constrictor Nozzle.

Setsuo Sarkr and Kakuro UcHIvaMa

Abstract

The magnetic body force and the gasdynamic drag force act on the arc column of the plasma jet generator.
For a stable operation, the magnetic body force must be balanced by the drag force. When an increase
of the magnetic body force occurs, the anode arc terminus goes back into the nozzle inlet and the effective

arc gap is decreased.

The insulated constrictor nozzle is used to prevent the retreat of an anode spot and the arc column is for-
ced to elongate until the anode arc terminus locates at the nozzle exit region.

The voltage-current characteristics of the elongated arc is a rising characteristics and the net input power

supplied to the arc is increased effectively.

The heat loss of the insulated constrictor is 20%, of the anode loss and the efficiency of the insulated constric-

tor section is 80~959.
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Fig. 2 The Voltage-Current Characteristics for
Various Nozzles
Q: Argon gas flow rate (l/min)
C-1, C-2: Insulated Constrictor Nozzle
N-11: Normal Nozzle
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Fig. 3 The Electric Field Intensity of Constricted
Arc Column
Q: Argon gas flow rate (I/min)
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Fig. 4 The Nozzle Loss for Various Nozzles

Q: Argon gas flow rate (I/min)

C-1, C-2: TInsulated constrictor nozzle

N-11: Normal nozzle
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Fig. 5 The Net Arc Input of Constricted Arc
Column

Q: Argon gas flow rate (I/min)
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