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An overview is provided on the properties and growlh of passive films on Fe group metals and stainless steel, The
growth kinetics of passive film might be explained by the Cabrera-Mott theory with some modifications. Passivation of
stainless steel is characterized by Cr entichrent in the film with some critical Cr content above which the “stainless”
passive film is obtained. The existence of the critical content is explained by using a percolation model and a competi-
tive precipitation model. Modification of passive films is alse described in terms of obtaining the much higher corrosion
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resistance and the surface functions.
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Fig. 1 Thickness of the passive film formed on pure Cr
measured by ellipsometry as a function of potential,
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Fig.2 Changes in the cationic fraction of Cr in the passive
film (O, @) and atomic fraction of Cr in the underly-
ing alley (A, A)Y on Fe-Cr alloys polarized in 0.5
mol - dm™ H:50, for 1 h as a function of Cr fraction
in the substrate bulk alloys.
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Fig.3 Typical polarization curves of stainless steel and of its

constituent elements; Fe, Ni and Cr in 0.5 mol « dm™
H80..
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Fig.4 A model of swface selective disselution of Fe and
passivation of Cr. ga«(Cr) describes a probability for
dissolution of surface Cr. The surface Fe atoms
marked Fe* are to dissolve. The heavy lines linking
Cr atoms represent the Cr-Q-Cr passivating linkages.
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without UV irradiation.
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