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If high electrical voltages on the electrodes in a suitable electrolyte are applied, a lot

of electrochemical and plasmaphysical phenomena occur. Under special conditions

and because of the high electrical potential gradient near the anode, a plasma zone is

formed. The thickness of this plasma zone is very small and this zone encloses the

anode with the exception of structures shielding the electrical field. On the cathode

side of the plasma zone, a virtual cathode serves as a provider of Hydrogen. The

anodic side of the plasma zone does not reach the anode and the plasma is

separated from the anode by a liquid formed from the electrolyte. This arrangement

serves for a high exchange of material which is removed from the anode and

transported through the plasma zone into the electrolyte. This material removal

process on the anode leads to several technical applications such as cleaning,

glossing, polishing of the surface and also burr removing.

However, every application and especially every material composition require the

adaption of the process setup in terms of electrolyte composition, temperature,

conductivity, voltage etc. Furthermore, since the reaction products generated in the

electrolyte are material-dependent, different recycling/reusing concepts have to be

applied. Especially in the area of micro structuring, surface engineering and

plasmaelectrolytic polishing, BTE has investigated different applications from medical

via automotive to precision manufacturing.

In the presentation, some of the ongoing processes and the necessary conditions will

be discussed, as well as fields of industrial application. Additionally, the position of

this plasma electrolytic process is shown in comparison with the known

electrochemical (ECM) and electrical discharge (EDM) material removal processes.
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