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Characterization of Oxidation Behavior on an Fe-Si Alloy Surface
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Abstract

Oxidation behavior of Fe-Si alloys strongly depends on oxygen potential of an annealing atmos-
phere. In the present study, X-ray diffraction, Auger electron spectroscopy, X-ray electron photo-
electron spectroscopy, glow discharge optical emission spectrometry and transmission electron
microscope have been applied to characterize the microscopic features of oxides formed on an Fe-
3mass %Si alloy. The samples were oxidized at 850°C under a 75%H,-25%N, atmosphere with
various partial pressures of water vapor. The macroscopic results of an oxidized Fe-3mass % Si
alloy agree well with prediction based on the thermodynamic data of oxidation of elements. The
oxidation in higher oxygen potential generates the surface roughness and Fe layer, which caused
by the internal oxidation. In case of SiO, film forms on the surface in early stage of oxidation, the
internal oxidation is suppressed in the next stage. Consequently, internal oxidation occurs locally

and it causes large surface roughness.
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