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Introduction: Advances in additive manufacturing have enabled the production of complex geometries that are often unattainable through
conventional post processing methods. However, these components typically require post-processing to achieve the necessary surface quality for
functional applications. Plasma electrolytic pollshmg (PeP) emerges as a promising solution, offering environmentally friendly processing with low
roughness values and high gloss finishes. This study investigates the optimization of PeP to enhance material removal rates and achieve uniform
surface finishes. Key factors such as workpiece orientation, electrolyte flow, and cavity depth are analyzed to address challenges in polishing complex
geometries. Experimental results demonstrate that targeted flushing of the electrolyte and vertical specimen alignment significantly improve removal

rates, while minimizing gas bubble accumulation in cavities.

Plasma polishing

Plasma polishing systems typically consist of a cathodically connected
polishing tank into which the workpiece is immersed. Non-toxic, weakly
concentrated salt solutions can be used as electrolytes, which is an
advantage over classical electropolishing, where highly concentrated acids
are often used.
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According to Adamitzki's model [NESO6], the gas-vapor envelope is
bounded by a virtual anode and a virtual cathode. Within this envelope, a
mixture of hot vapor and a boiling, viscous coating of the anode forms. This
viscous film significantly
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Experimental Setup

The objective was to evaluate the roughness and mass loss for a single
surface. For this purpose, a workpiece holder with a flat blind hole (20
mm diameter) was fabricated. This setup enables the disassembly of the
workpiece during intermediate steps, allowing the capture of mass and
roughness values after different processing times.
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