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Machining of Micro Grooves using Hybrid Electrochemical Processes
with Voltage Pulses
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ABSTRACT

Pulse electrochemical machining process with high or low current density may produce a non-lustrous surface on

workpiece surface. The usual polishing process to remove a black layer from the surface has been hand polish the part.
But the milli-to-micro meter scale structure formed by the electrochemical machining process may be destroyed while
polishing process. The application of ultra short voltage pulses based on the analysis of electrical double layer charging

process allows high resolution electrochemical machining and polishing. This technique was based on the specific
polarization resistance from the comparison of ideal and experimental potential variation during short voltage pulses.
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T = time constant

pp = specific polarization resistance
cpL = electrical double layer capacity
E = electrode potential
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Fig. 1 The electrical double layer
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Fig. 3 Schematic diagram of combined electrochemical
process setup
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Fig. 4 Machining resolution in pulse ECM with
electrolyte circulation
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Fig. 6 200p m-diameter crater-shape patterns with nano
duration pulse electrochemical machining process
in DHF+ H,S0, solution
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