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Determination of Electrode Potential in Micro Electrochemical Machining of Stainless Steel

B. J. Park(Sch. of Mech. and Aero. Eng., SNU), C. N. Chu(Sch. of Mech. and Aero. Eng., SNU)

ABSTRACT

In the micro electrochemical machining (ECM), unfavorable oxide/passive layer formation and overall corrosion of

electrodes must be prevented. Generally, the stainless steel electrode corrodes, passivates or dissolves in the electrochemical

cell according to the electrode potential. Therefore, the electrode must maintain stable potential. The stable electrode

potentials of tool and workpiece were determined with the potentiodynamic polarization test and verified experimentally

from the point of machining stability and machined surface quality.
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Fig. 2 Oxide formation during electrochemical machining
on stainless steel
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Fig. 4 Polarization curve of STS 304 (RE: Pt, CE: Pt,

clectrolvte: 0.1 M H,S0O,, scan rate: 10 mV/s)
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Fig. 5 Comparison of surface according to workpiece
electrode potential, @, (a) -0.1, 0 Vp, (b) 0.1, 0.2
Ve, (€) 0.3, 0.4 Vp,, (d) 0.2 Vp,

(b
Fig. 6 EDX analysis of machined surface:

(a) normal

surface, (b) oxide layer
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Fig. 7 Polarization curve' of WC (RE: Pt, CE: Pt,
electrolyte: 0.1 M H,SOy, scan rate: 10 mV/s)
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Fig. 8 Micro groove on stainless steel (®yon = 0.4 Vp,
D01 = - 0.05 Vp,, pulse: 6 V, 50 ns / 1 ps, electrolyte: 0.1
M H,S0O,): (a) whole shape, (b) detail image of (a)
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