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A Study on the Operating Characteristics of Commercial
Frequency Plasma Jet Torch
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Abstract

In order to develop the commercial frequency (60Hz) plasma torch of small
capacity for material cutting, welding and other industrial heating, the A.C
plasma jet generator of non-transfered type is made domestically and the electrode
configurations of plasma torch are composed of two kinds of electrodes W-C and
W-Cu, combined by thermal emission and field emission electrode materials.

In this paper, the characteristics of input power, thermal efficiency, electrode
consumption, the flame and forms of arc voltage and arc current for A.C pla-
sma torch are investigated in relation to such variables as arc current, argon
flow and magnetic field intensity to obtain the basic design data necessary to A.C
plasma jet generator.

The result are as follows;

(1) The input power, thermal efficiency and electrode cor.simption are influenced
greatly by argon flow, magnetic field intensity and nozzle materials.

(2) A.C arc voltage and current are non-symmetrial, involving D.C Component.
Due to this current of D.C Component, transformer core is saturated and a large
abnormal current flows into the primary winding coil. In order to prevent this
abnormal current flow, a condenser must be connected in series to the main
discharge circuit.

(3) The stability and sharpness of jet flame are improved more in the torch of
W-C electrode configuration than in the torch of W-Cu electrode configuration.
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Fig.--1.

Experimental arc discharge electric
circuit.
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Magnetic field coil
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Fig. 4—b Torch chimney
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Fig.—5. Arc voltage vs. Arc current
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Q=100 [c.f.h.]
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(@)
Q-=100 (c.f.h)
B=10.0325 {Wb/m?)

(e)
Copper—Tungsten
Nozzle dia.=7[m/m ¢)
Arc current=60[A]
Volt/div. =50 V]
Current/div. =10[V]
Time/div. =5[(ms)]
Argon flow(Q)=50 [c.f.h.]
Flux density (B)=0 [Wh/m?)

€3]
Q=100 {c.f.h.)
B=0 (Wb/m?)

@od¢ 138 19754 1)

(g)
Q=100{c.f.h.]
B=0.0325[Wb/m*]
Fig.—13. Wave forms of arc voltage and arc
current
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(a)
Carbon—Tungsten
Nozzle dia.=7[m/mg¢]
Arc current=60[A)
Argon flow (Q)=50 [c.f.h.]
Flux density (By=0 [Wh/m-~]

Q=100 [c.f.h.]
B=0[Wbh/m?)

(e
Q=100 [c.f.h.]
B=0.0325 {Wb/m?*]
Fig.—14 Hysterisis loop of arc voltage and arc
current
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Q=100 [c.f.h]
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Carbon—Tungsten
Nozzle dia. =7 (m/me¢)
Arc current=60[A]
Q:=Argon flow [c.f.h.]
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(¢)
Q=100 {c.f.h.]
B=0.0325 [Whb/m:]

(CV)
Q=50 [c.f.h]
B=0[Wb/m?}

(e)
Q=100 Cc.f.h.]
B=0 [(Wb/m?)

Copper—Tungsten
Nozzle dia.=7[m/mg¢]
Arc current=60{A)
Q=Argon flow [c.f.h.]
B=Flux density [Wh/m?]
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B=0.0325 [Wb/m?]
Fig.—15 Plasma jet flame
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