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Development of pit initiation mechanism from MnS inclusions in stainless steel and
new principles for improving pitting resistance
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In order to improve the pitting corrosion resistance of stainless steels without
the addition of a large amount of rare metals such as Cr and Mo, the mechanism of pit initiation at MnS
inclusions has been examined and an new method for improvin? pitting resistance has been developed. While
the inclusions dissolve under anodic polarization, elemental sulfur is deposited at the boundaries
between the inclusions and steel matrix. The synergistic effect of the elemental sulfur and chloride ions
causes the breakdown of passivity at the boundaries to form trenches, in which pit is initiated when pH
and potential satisfy a critical condition of pit growth. Based on this pit initiation mechanism, the
inhibition of the active dissolution of steel matrix in acidic chloride solutions seems to be beneficial.

By using the combinatorial approach, it was proposed that the addition of a small amount of Sn (<1%) was
effective to improve pitting resistance.
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