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Modeling of microscopic crack formation to predict crack propagation resistance
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The prevention of brittle fracture is one of the most important considerations for
structural integrity of steel structures because of the sudden and uncontrolled nature of such failures.
In this study, we conducted systematic experiments and measurements to understand microscopic mechanism of
brittle crack propagation. We then developed numerical models to quantitatively evaluate the crack propag

ation.
First, we clarified temperature dependence of formulation of cleavage facets. In addition, we developed a
numerical model to simulate geometries cleavage facets in a grain. Second, we developed numerical model of
crack branching by unifying the knowledges of mechanics and metallography. Results of validation showed p
robability of crack branching initiation can be predicted by using the proposed model.
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