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ABSTRACT

Plasma produced by electric discharges in gases at atmospheric pressure has been intensively investigated for new technologies and industrial applications. Typically the plasma is produced by discharges in arc regimes such as in torches or by displacement current in dielectric barrier discharge devices [1]. In present work we report the development of a micro-discharge device where plasma was produced in low voltage regime. The discharge evolves at atmospheric pressure using a low voltage power supply at 60 Hz.
EXPERIMENTAL PART
Experimental part The micro-discharge device had as major component the pair of electodes 0.1 mm apart. The anode was a brass cup 0.5 mm tick with a 0.7 mm diameter hole on its axis. The cathode was a hollow cathode type with 0.7 mm diameter. The electrodes were left apart by a thin mylar sheet with a hole aligned to the axis of the anode and to the hollow cathode. A continuous gas was allowed through the electrodes. The power supply was a commercial transformer with a rectified and filtered line at secondary modulated to a 60 Hz signal. 
[image: image1.png]I





Fig. 1 AC-DC voltage waveform in the micro-plasma device.

Therefore the power supply had a sinusoidal waveform modulated to a DC voltage. The output voltage was controlled using an auto-transformer at primary of main transformer. Other passive elements were included to the circuit in order to promote stable plasma discharge.
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Fig. 2 Micro plasma produced at atmospheric pressure.

RESULTS AND DISCUSSIONS
Discharge in air at atmospheric pressure starts to evolve when the voltage between anode and cathode reaches around 350 V. As far as no gas flows between the electrodes the plasma remains confined in this region. At 20 l/min flow rate the breakdown voltage rises to 400 V and the discharges evolves to the outside of the anode as shown in Fig.2. Similar behavior was observed for discharges in nitrogen and argon. Plasmas with such features produced at relatively low voltage and low frequency power supply will be used in near future in material surface treatment.
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