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The induction thermal plasma with a power of a few tens to hundreds of kW, which is
produced in an oscillating magnetic field without electrodes, is now becoming gradually an im-
portant source with high-temperature and high-reactivity either for processing of new functional
materials or for destruction of circumstance depleting substances. Although the volume of the
plasma is restricted to 50 to 60 mm in diameter by the applied frequency of the generator,
that is MHz order, a wider plasma space is required for higher rate of processing as a future
technology. In this paper, An attempt to expand the high temperature plasma fields was made
by superimposing a low frequency(67 kHz) magnetic fields on the r.{.(13.56 MHz) plasma dis-
charge. Because the penetrating depth of such low frequency field is as long as a few hundreds
mm, a more wider plasma in radius is expected to be produced stationary. After proposing the
new designs of the plasma torch, experiments were carried out using a LC oscillating circuit
which provides a coil current of 67-kHz frequency and 5600-A peak. The results were compared
with the theoretical calculations and the necessary condition in both electrical and physical

parameters for stable generation of high capacity 1.f. plasma were discussed.
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(b)  Parallel Connection

R.F. : Radio Frequency(~MHz)
L.F.: Low Frequency(~100kHz)

Fig.1  Plasma Torch Design
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Fig.2 Wave of L.F.coil voltage
Table 1  circuit Parameters
L [ £ (cHa] | Lo (u H] | Zx [ H] |
Series 67.60 0.734 2.038
Palallel || 64.88 0.971 2.038
R ma] | 7 lss]]
100.2 55.5
90.6 67.7
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Fig.5 Electrical Conductivity of Ar Gas
Fig.7  Voltage of Power Supply vs. Power
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Fig.6  Equivalant Circuit of Induction Plasma
Generator
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