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Numerical Study of the Plasma Region of High Velocity Wire-Arc Spray

DONG Rui-tao, SUO Shuang-fu

(Department of Precise Instrument & Mechanics, Tsinghua University, Beijing, 100084)

Abstract: With the application of Fluent, the jet flow field of a wire-arc spraying gun was simulated and computed, which

could be characterized by four regions: plasma region, core region, entrainment region and the fully turbulent region. The

results showed that the plasma region had very limited effect on the other regions. It only caused 20~40 degree rising of the

temperature on the axis of jet flow. But in the plasma region itself, the velocity and temperature were severely fluctuated, up

to 1 600 m/s and 6 800 K respectively. From anode to cathode, the average temperature was gradually reduced from 4250 K

to 538 K.
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Fig.1 Nozzle of the wire-arc spray gun
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Fig.2 Mesh of the nozzle
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Fig.3 Temperature contour of the jet flow
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Fig.4 Temperature contour of the plasma region
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Fig.5 Velocity on the axis of jet flow
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Fig.6 Temperature on the axis of jet flow
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Fig.7 Current density contour of the plasma region
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