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Estimation procedure for the applied stress by measuring the fracture surface topography
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There have been great needs to estimate the applied stress from fracture surface in addition to the fracture mode
obtained from the evaluation by conventional fractography using SEM. In this study, several estimation
procedures for the applied stress were investigated by quantitative analysis of the fracture surface topography
measured by a confocal-optics-based scanning laser microscope or an atomic force microscope. For fatigue crack
of carbon steel, a good correlation was obtained between the stress intensity factor (AK) and roughness
parameter derived from the analysis of fracture surface. For cast iron, it was possible to estimate the fracture
mode and the applied fatigue stress.

Finally, the shape of striation in Al alloy and SUS304 were examined. And a correlation between the stress ratio
(R) and the ratio of striation height to width was clarified.
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Fig.3 FFT analysis of fracture surface topography of SS400
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Fig6 FFT analysis of factor surface topography of FC30
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Fig.10 AFM observation for striation of Al alloy
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Fig11l Relation between the striation shape (H/W) and
stress ratio
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