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The degradation process of heat-resistant alloys used under large mechanical

loads at elevated temperatures was quantitatively visualized by applying a scanning electron
microscope. The mechanism of the disappearance of the strengthened micro texture and drastic
decrease in the fracture lifetime was successfully analyzed by the mechanical stress-induced
anisotropic acceleration of atomic diffusion of component elements at elevated temperatures. The
degradation process was quantitatively predicted by using the modified Arrhenius equation. In
addition, non-destructive inspection method of the micro texture change was established by applying
the fine spectrum analysis of the deflected visible light in the atmosphere.
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