2016 2017

Model synthesis
Quantitative prediction of brittle crack arrest toughness based on

microstructural information of steel by model synthesis

Shibanuma, Kazuki
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A multiscale model was developed by the model synthesis approach to
integrate (a) a model to simulate microscopic cleavage crack propagation, (2) a model of finite
element analysis, and (c) macroscopic brittle crack propagation, as the first attempt to clarify the

relationship between microstructures of steel and macroscopic brittle crack arrest toughness. In
addition, two kinds of experiments were conducted in order to improve the accuracy of the developed
model; (1) DCB tests to evaluate dependence of cleavage crack arrest toughness on grain size, and
(ii) micro-scale tests to evaluate an effect of distance between cleavage planes on absorbed energy

during tear-ridge forming.
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Microscopic model

Macroscopic model

Preparatory finite clement analysis
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