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Optimization of Electrolytic Etching in Replica Preparation for Quantitative Analysis of Precipitates in

NI

Stainless Steel
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For the quantitative evaluation of precipitates such as the o-phase in stainless steels using replica method, electrolytic
etching is performed to distinguish matrix and precipitates. In the conventional two-electrode method, the electrode potential of
the sample surface during electrolytic etching is not measurable, resulting in variation of the surface morphology after etching.
In contrast, the three-electrode method enables precise control of the electrode potential during electrolytic etching, thereby
providing superior reproducibility compared to the two-electrode method. This paper introduces a new practical electrolytic

etching technique employing the three-electrode method.
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Fig.1 Overview of remaining life evaluation method using average o-phase particle size
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Fig.2 Examples of suitable and unsuitable replicas for o-phase particle
size measurement
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Fig.3 Schematic of two-electrode electrolytic etching
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Fig. 4 Schematic illustration of the potential changes of the working and
counter electrodes during two-electrode electrolytic etching
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Fig.5 Schematic of three-electrode electrolytic etching
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Fig. 6 Schematic illustration of the potential changes of the working and
counter electrodes during three-electrode electrolytic etching
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Fig.7 Schematic illustration of the anodic polarization curve for the
specimen
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Fig. 8 Secondary electron images of the specimens held at various potentials for 10 mins
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