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Investigating the effect of the electrolyte concentration and type of
electrolyte on the surface quality and depth of micro-channels produced
by electrochemical discharge machining (ECDM)

Nasim Sabahi*, Mohammad Reza Razfar, Mansor Hajian, Pooya Mohammadi

Department of Mechanical Engineering, Amirkabir University, Tehran, Iran.
*P.0.B. 15875-4413 Tehran, Iran, nasim.sabahi@aut.ac.ir

ABSTRACT

Utilization of glass pieces are considered in the equipments associated with micro-electrical industries, medical engineering and most of
modern industries because of its unique properties like its transparency, low thermal conductivity and good chemical resistance. Among
machining technologies, electrochemical discharge machining is the most appropriate method to create micro-channels on glass pieces by
applying chemical and thermal phenomena at the same time. Several parameters affect the quality and geometry of micro-channels. In this
paper, the effect of concentration and type of electrolyte (the electrochemical parameters) will be considered. The electrolytes used are
aqueous NaOH and KOH solutions (15, 25 and 35 wt%). The results on depth showed that it increases by increasing the concentration
because the corrosion and removed material increase with the electrolyte concentration. The channel depth machined with KOH solution is
deeper than NaOH in the same experimental condition and concentration. Micro-channels machined with lower electrolyte concentration are
not acceptable. As the electrolyte concentration increases, a smoother micro-channel surface can be achieved. The crack appears on the
surface of channels machined with 35 wt% KOH electrolyte. 25 wt% NaOH electrolyte concentration results in the best surface quality.
Keywords: Electrochemical Discharge, Electrochemical Parameters, Electrolyte Concentration, Micro-Channels.
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