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Abstract

The excellent corrosion resistance of stainless steels arises from the presence
of a passive film on its surface. Above 10.5wt% Cr a chromium oxide of 1-3 nm
is formed on the surface of the metal that in case of damage will reform and
hinder further dissolution of the metal. However, the passivity of the stainless
steel can be altered by material factors and external factors; such as the
composition of the underlying phases, external loads or thermal treatments.

In this work the local electrochemical techniques Scanning Vibrating
Electrode Technique (SVET) and Scanning Kelvin Probe Force Microscopy
(SKPFM) and the local characterization techniques X-ray Photoelectron
Spectroscopy (XPS) and Auger Electron Spectroscopy (AES) have been used to
investigate corrosion phenomena of stainless alloys based on measurements
of corrosion current density, work function, thickness and composition of the
oxide.

The effect on work function of the thickness of the passive film and
composition of the underlying phases was investigated for 301LN austenitic
stainless steel (Paper I) and a heat treated superduplex 25Cr7Ni type stainless
steel (Paper II). It was shown that the work function can be an indicator
of corrosion resistance of the phases in the microstructure, and that the
composition of the underlying phases had a greater effect on the work function
than the thickness of the passive film.

External factors such mechanical deformation (Paper I) and welding
(Paper III) altered the passivity of the steel and work function. It was found
that plastic deformation decreased irreversibly the work function, whereas
elastic deformation did not have any permanent effect. Thermal oxides
affected the passivity of stainless steels welded joints and were detrimental
for its corrosion resistance. Anodic activity, observed with SVET, and pitting
corrosion were detected at the heat tint and attributed to the interaction
between the composition and the thickness of the oxide. Brushing combined
with pickling was recommended for recovering the passivity of stainless steels.
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