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Abstract: Plasma atomization is considered as one of the most promising method for manufacturing spherical metal powders.
However, because of the instability of the plasma jet generated by the key plasma torch, the uniform quality and fixed yield of
spherical powders are not guaranteed. The instability of plasma jet mainly results from the large—scale shunting of the arc. In this
paper, the experimental investigation of the plasma torch applied for plasma atomization was carried out and corresponding voltage
signal was analyzed in time, frequency and time—frequency domains to judge the movement of arc root and reveal its static and
dynamic volt —ampere characteristics, so as to realize the real —time monitoring of the working state of the plasma torch. The
results show that the reverse polarity plasma torch has the rising volt—amperecharacteristics, with its arc voltage increasing with
the increase of the arc currentand gas flow rate. The sawtooth wave of the arc voltage, caused by large —scale shunt, is a low
frequency signal with the frequency in the range of 0.2~3Hz. The short time Fourier transformwas used to analyze the arc voltage
signal in real-time, which can be used to accurately monitor the generation of large scale shunting and guide the adjustment of
the working parameters of the plasma torch.
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