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ABSTRACT:  All components operating at elevated temperatures rely on the formation of a slow-growing, stable and adherent oxide scale for protection.  Stresses that develop during scale growth can affect the microstructures of the scale, the scale/alloy interface and even the substrate.  During cooling from the oxidation temperature, the scale often cracks and spalls.  Loss of adhesion of the initial protective layer can eventually lead to accelerated oxidation after further exposure at high temperatures.  The driving force for failure is the sum of the residual growth stress and the thermal expansion mismatch stress.  The resistance of the system to such failure is dictated by the microstructure of the scale and the scale/alloy interface.  The chemistry of the interface, particularly that of segregated impurities, can also play an important role on scale adhesion.

This talk intends to give a brief review of the mechanisms of stress generation and relaxation during scale growth.  The magnitude of growth stresses and the microstructural and chemical evolution of the scale/alloy interface will also be included.  Examples will be drawn from NiO, Cr2O3 and Al2O3 scales.

