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Investigation of Fe/Si based PVD-Coatings for corrosion protection of steel.
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Fe-Si alloys exhibit very interesting properties such as magnetic properties, electrical

resistivity and mechanical properties due to the addition of Si. They are thus widely

used in automotive industry for induction devices, transformer magnets and magnetic

cores [1]. However the ductility and deformation resistance decrease with the

increasing amount of Si. Consequently, such alloys with high Si content are rather

difficult to machine or manufacture [2].On the one hand, a high concentration of Si

decreases the mechanical properties of the alloy especially at high temperature,

limiting its use. On the other hand the addition of Si gives the Fe-Si alloy a good

oxidation and corrosion resistance by forming protective oxides [3]. However, little

attention has been led on applying such alloy as a protective coating against

corrosion. It is thus very promising to investigate the properties of Fe-Si coatings on

steel, especially at high temperature.However, it is rather difficult to obtain a thin and

homogeneous Si-based coating. Various techniques have been used, resulting in a

fragile coating. In the frame of this work, the Physical Vapor Deposition (PVD)

technique has been used to elaborate several Fe-Si coatings on steel subtracts. This

technique allows obtaining homogeneous and adhesive coatings in different

atmospheres with various Si content. The mechanical properties of the thin coatings

obtained will be discussed. Furthermore Fe-Si coated steel parts submitted to high

temperature corrosion will be studied in order to determine their efficiency as a

protective coating, depending on the Si content.
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