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A Study on the Physical Behavior of Arc Plasmas
in Transferred-Type Torch

SN E -BXE-EHE
(Oe-Dong Kim - Kwang—-Cheol Ko - Hyung-Boo Kang)

Abstract — This study presents an analytical method of solving the behaviors of arc plasma in a nozzle constricting
transferred-type torch and purposes to obtain the basic data for the design of a plasma torch, which can be obtained from
the temperature, pressure, velocities and voltage distributions. We have to solve some conservation equations simultaneously
and need to know the exact thermal gas properties in order to obtain the correct behaviors of arc plasma. It is also necessary
to give the relevant physical or geometric boundary conditions. For the simplicity of analysis, we assumed that (a) the plasma
flow is laminar, (b) the local thermodynamic equilibrium, ie. LTE, prevails over the entire arc column region. The electrode
sheath effects were neglected and the nozzle area was excluded from the analysis by assuming that the current flow into the
nozzle is zero. We solved the momentum transfer equation including the self-magnetic pinch effect, and obtained the
temperature distribution from the energy conservation equation. From this temperature, we could get arc voltage distribution.

Key Words : transferred-type torch, arc plasma, local thermodynamic equilibrium, pinch effect, thermal gas property
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Table 2 Spec. of plasma torch
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Fig. 10 Characteristics of arc plasma at arc center along the axial direction

(a) temperature profiles
(c) volatge drop profiles
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