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Analysis and Experimental Measurement of Ablation Characteristics of DC

Arc Plasma Torch Electrode

WANG Zhao', DAI Jia*, ZHAO Xinglin', WANG Pingyang'
(1.School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2.Shanghai
Engineering Research Center of Space Engine, Shanghai Institute of Space Propulsion, Shanghai 201112, China)

Abstract: In order to study the ablation characteristics of the direct current (DC) arc plasma torch electrode and
provide a basis for its life evaluation, the ablation characteristics of the DC arc electrode are analyzed, the main
influencing factors of the electrode ablation rate are explored, and the relevant criteria are derived. An electrode
ablation experiment system is built, and the ablation characteristics of the tungsten electrode are experimentally
studied. The results show that at the same input power, the ablation rates of cathode and anode during arc discharge are
almost the same and do not change with time. At 2.2 kW, the ablation rate remains unchanged at 13.88 mg/s. The
electrode ablation rate is approximately a cubic function of the input power within the experimental power range. Using
the previously derived criteria, an experimental correlation for calculating the ablation rate is established.
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Fig.1 Arc experiment device
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Fig.2 Plasma power source control panel
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Fig. 4 Variations of the ablation amount with time
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Fig. 5 Fitting line of the cathode ablation amount
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Fig. 6 Variations of the ablation rate with power
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