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Fig.2 Calculated isotherms of the 100 A argon arc (K)
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Fig.3 Calculated isotherms of the 200 A argon arc (K)
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Fig.4 Calculated isotherms of the 300 A argon arc (K)
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Fig.10 Variation of pressure in the axis of the argon arc
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Table 2 Calculated and measured electrical potential

difference between the electrodes

. Voltage Result modified
Electric Calculated Measured
drop of by sheath
current/A result/V 9] result/V
sheath/V theory /V
100 10.7 12.0 22.7 24
200 12.5 11.7 24.2 26
300 14.3 11.7 26.0 28.5
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NUMERICAL SIMULATION FOR A FREE-BURNING ARGON ARC WITH
MHD MODELY

Tian Junguo®! Deng Jing*? Li Yaojian* Xu Yongxiang* Sheng Hongzhi*
*(Center for Plasma and Combustion Research, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
T(Gmduate University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract In this work, the Magneto-Hydrodynamic (MHD) model based on the magnetic vector potential
description is used to simulate a DC argon free-burning plasma arc. The temperature and velocity fields of
the arc are obtained by solving the electromagnetic equations and hydrodynamic equations with the coupled
iterative computation. The simulation results that clearly show the phenomenon of high temperature cathode jet
of plasma-arc are compared with the other research results. The effect of the cathode sheath to the simulation
results is analyzed specially in this paper. For the argon free-burning arc, the characteristics of plasma arc
flow and heat transfer under different arc current conditons have been obtained, which provides some useful

knowledge for industrial applications of arc plasma.

Key words plasma, arc, numerical simulation, magneto fluid, cathode jet
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