Atmospheric micro-discharge in hollow cathode configuration
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ABSTRACT

A microdischarge device with hollow cathode configuration was developed working with a power supply at 60 Hz modulated to a DC level.  The discharge evolves at atmospheric pressure with voltages around 500 V. A stable operational regime was achieved by continuum flow of gas. i

INTRODUCTION 

The goals of this project are the design and assemblage of a high voltage power supply and its application in a microdischarge device to operate in glow or arc regime[1,2]. 
MATERIALS AND METHODS

The schematic view of the power supply is shown in Fig.1. It uses a commercial transformer 300-0-300 V with output controlled by a autotransformer on primary winding. The output voltage is a superposition of  AC and DC signals. 
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 Fig. 1 Schematic view of power supply

Two types of microdischarge device was used, the first one in hollow cathode configuration and the second one with a continuous hole on the cathode to allow the gas flow, as shown in Fig.2.   [image: image2.png]



Fig. 2 - Microdischarge device.

RESULTS AND DISCUSSION

With the voltage of about 350V the discharge developed. In the absence of gas flux it is confined in the discharge device, but with gas flux it is expelled as it  is shown in Fig.3. The gas used  was dry air.
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Fig. 3 Picture of the microdischarge operating in continuous gas flow regime.

Preliminary measurements of current shows successive spikes of the current, notably in arc regime. The plasma extends to about 5 mm outside the electrode region with appropriate control on gas flow. The electrode configuration is being multiplied in order to reproduce the discharge in a wider region with gases and vapours. 

CONCLUSIONS

Microdischarges devices operating with a 60 Hz power supply were developed. Preliminary measurements indicate intense current arc spikes in a stable condition with appropriate gas flow. Improvements are being introduced to use this type of device on surface treatment of materials.  
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