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A new alloy design concept for high-corrosion resistant steels based on
micro-electrochemistry of local dissolution and repassivation

Muto, lzumi
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The initiation sites and morphology during the early stage of pitting on

pearlite strucure were investigated. Pits were initiated in the ferrite lamellae and proceeded along
the ferrite lamellae. Cementite acts as a barrier against the pit growth. In as-quenched and
tempered martensitie, interstitial carbon was found to improve pitting corrosion resistance.
Short-time tempering of martensite was suggested to be a feasible approach to striking an optimal
balance between facilitating corrosion resistance and achieving the desired mechanical properties .
For stainless steels, the addition of inhibitor to sulfide inclusions was determined to improve
pitting corrosion resistance at sulfide inclusions. It was demonstrated that Ce3+ ions are likely to
be produced bz the dissolution of Ce-containing inclusions, and the Ce3+ ions inhibit trench
formation at the sulfide/steel matrix boundary, resulting in improved pitting corrosion resistance
at sulfide inclusions.
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