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Numerical Analysis on Atmospheric Plasma Spray Process

HU Fusheng', WEI Zhengying', TAN Chao', ZHAO Lijuan’, LIU Bolin', HAN Zhihai*

(1. State Key Laboratory of Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. School of Material Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A three-dimensional model is set up to analyze the plasma flow characters. Ignoring
powder injector, the spray gun gets axisymmetric, so a fan-shaped calculating domain including
electrodes is sufficient. The non-local thermal equilibrium is considered to investigate the plasma
flow, and the ionization and recombination reactions are taken into account. The contours of
temperature and velocity are displayed under argon and argon-hydrogen working conditions.
Moreover, the influence of gun throat diameter on plasma flow is discussed. The results show
that gas temperature, degree of ionization and internal velocity are significantly improved after
adding hydrogen; with the gun throat diameter decreasing, velocity of plasma jet increases
continually and finally reaches to a supersonic level, while temperature lowers and changes slowly
as the throat diameter decreases to a certain size.
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