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Fatigue prediction of dual-phase microstructure by data-driven approach
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In order to predict mechanical properties of metal materials, generally, a
model for predicting microstructure from materials and processing conditions and a model for
predicting properties from microstructure are required. Conventional property prediction models take

into account only the macroscopic factors such as volume fraction of the second phase and the
strength ratio of the matrix phase to the second phase, however in fatigue problems, local
deformation behavior has significant importance. In this study, the spatial correlation function was
used to quantitatively evaluate the local spatial arrangement of the two-phase materials. Since
this method can be extended to multiphase structures of three or more phases, it can be applied to
many practical materials, and a more universal fatigue prediction method can be expected.
Furthermore, fatigue life prediction under various conditions can be expected by principal component
analysis to reduce the calculation cost.
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