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In-situ high-resolution observation and analysis of passive film of stainless
steel in aqueous solution by atomic force microscopy

Wang, Rongguang
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The compact passive film protects stainless steel from corrosion and its
in-situ thickness should be different in various surroundings. In this study, the in-situ
observation by AFM in various aqueous solutions was conducted on SUS304 steel, by removing the
present film and then reproducing a new film in designated aqueous solution. The height variation of

the steel surface was calculated as the thickness of the reproduced passive film. As a result, the
passive film on the steel appeared in solutions with pH equal to or larger than 2.8 and became
thicker in solution with larger pH, while the chloride ions caused thinner film. The in-situ
thickness measured in water was confirmed to be a little larger than that in vacuum. In addition,
the thickness of passive film on sensitized SUS329J4L steel was also measured and compared. The
thickness on sigma phase with more Cr content is thinner than that on gamma primer phase with less
Cr.
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