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Fig. 1. Schematic diagram of experimental system.
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Fig. 2. Distribution diagram of measuring points of optical

fiber probe.
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Fig. 3. Structure diagram of 3D rotary sliding arc actuator.
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Fig. 4. Photos of arc discharge in two different states: (a) Discharge state 1 (b) discharge state II.
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Fig. 5. Voltage and current waveforms of atmospheric dis-
charge: (a) 040 ms; (b) 22.2-22.5 ms; (c) 24.7-25 ms.
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Fig. 6. Voltage and current waveforms under different gas pressures: (a) 0.1 MPa; (b) 0.2 MPa; (c) 0.3 MPa; (d) 0.4 MPa;

(e) 0.5 MPa.
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Fig. 7. Arc motion image under different air pressure: (a) 0.1 MPa; (b) 0.3 MPa; (c) 0.4 MPa; (d) 0.5 MPa.
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Fig. 9. Breakdown frequency and discharge mode under dif-

ferent air pressure.
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Fig. 10. Instantaneous power and energy of gliding arc dis-

charge at atmospheric pressure.
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Fig. 11. Discharge energy of sliding arc under different pres-

sure.
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Fig. 12. Emission spectra of atmospheric pressure sliding

arc discharge.
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Fig. 13. Emission spectra of sliding arc discharge under dif-

ferent gas pressures.
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Table 1. Structural parameters of capillary of different
kind of fluid.
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Fig. 15. Influence of gas pressure on electron excitation tem-

perature.
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Abstract

In order to study the stability of gliding arc plasma discharge under mal-conditions, an experimental

system for studying the high air pressure alternating current rotating gliding arc discharge is built. The
discharge characteristics, arc motion characteristics and spectral characteristics of rotating gliding arc discharge
are analyzed under high pressure experimentally. Experimental results show that the voltage, current and
energy increase in the gliding arc discharge with the increase of air pressure. As the air pressure rises to
0.52 MPa, the discharge energy increases from 84.74 to 147.13 J. With the increase of gas pressure, the
breakdown frequency of the arc does not change monotonically, but reaches a maximum value of 26.55 kHz at
0.2 MPa, while the emission spectral intensity increases. The “arc channel mutation” occurs in the process of
arc motion under high pressure. The electron excitation temperature in the process of gliding arc discharge is
calculated by the two-line method, and the electron excitation temperature of gliding arc discharge is 0.8153 eV

at an atmosphere pressure. The electron excitation temperature rises with the increase of air pressure. The

excitation temperature increases to 5.3165 eV at an air pressure of 0.4 MPa.

Keywords: rotating gliding arc plasma, high air pressure discharge, electron excitation temperature,

breakdown frequency
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