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Determination of Electrode Potential in Micro Electrochemical Machining of Nickel
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ABSTRACT

The dissolution characteristic of metal shows the different tendency according to the applied electrical potential, the kind
of electrolyte and pH value, etc. In the micro electrochemical machining (ECM), unfavorable oxide/passive layer formation
and overall corrosion of electrodes must be prevented. The anodic polarization curve of nickel has distinct three dissolution
regions, i.e. two active regions and the transpassive dissolution region. In this paper, the stable electrode potentials of
workpiece and tool were determined in sulfuric acid and hydrochloric acid solution, respectively. In each solution, different
machining property was shown and possible electrochemical reactions were discussed. On the basis of this experiment, the
methodology to obtain the proper electrode potential was suggested.
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Fig. 2 Polarization curve of WC (RE: Pt, CE: Pt,

electrolyte: 0.1 M H,SO,, scan rate: 10 mV/s)
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Fig. 3 Polarization curve of Ni (RE: Pt, CE: Pt

electrolytes: 0.1 M H,SO, and 0.2 M HCI, scan rate:
20 mV/s)
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material removal rate according to workpiece potential
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Fig. 6 Micro groove (Owe = -0.70 Vpy, oo = -0.05 Vpy,
pulse: 6.5V, 50 ns / 1 ps, feedrate: 1.0 um/s): (a) 0.1
M H,S0,, (b) 0.2 M HCI
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Fig. 7 Surface of micro groove: (a) 0.1 M H,SO,, (b) 0.2
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Fig. 8 Machining feed in each electrolyte (®ye = -0.70
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