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Abstract 
The objective of this work is achieve an analytical predictive model to study the influence of surface topography on the corrosion resistance of UNS S31600 stainless steel in a solution of sodium chloride NaCl at 6% by weight as electrolyte, by applying the finite element method. The topography of the surface was given by the variation of the average roughness of a UNS S31600 workpiece in superfinishing turning, of which, its correlation with the corrosion resistance was examined. The analytical results show that the physico-chemical parameters of the corrosion, the polarization resistance, the rate and the corrosion potential, as well as the current density, have a very remarkable correlation with the surface roughness obtained by the superfinish  turning. This is due to a very significant affinity between the depth of the plastic deformation obtained by the machining and the development of the pits on the workpiece surface.
The whole work was completed by an empirical analysis in order to validate the analytical results obtained in comparison with the experimental results.
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Figure: Electrolyte potential of a UNS S31600 workpiece with different average roughness values
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[image: ]Figure: The average roughness Ra as a function of the corrosion potential Ecorr

Figure: Comparison between experimental results and finite element results of polarization resistance
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