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A multiscale analysis for crack propagation in metallographic structure to
realize mechanism of material strength

Shintaku, Yuichi

3,400,000

In this study, a multiscale analysis for crack propagation in metallographic
structure is developed by combination between the proposed anisotropic damage constitutive law and
new homogenization method to realize mechanism of material strength. The proposed anisotropic damage

constitutive law enables us to represent crystallographic slip and cleavage fracture in brittle
fracture. Also, we propose the new homogenization method that does not explicitly assume boundary
conditions for microstructures with random or localized inhomogeneities. Specifically, instead of
the periodic constraint condition on the fluctuation displacement, a condition is imposed such that
the domain integral of the gradient is zero, which preserves the definition of macroscopic strain in
the homogenization theory. The capability of our developed multiscale analysis iIs demonstrated
throughout prediction of material strength of the polycrystalline aggregate and its dispersion.
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