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Micromechanical testing and CPFEM analysis for understanding of mechanical properties of hierarchical microstructures
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Micro-mechanical testing to evaluate mechanical characteristics of hierarchical
microstructures: We have developed micro-mechanical testing techniques (Fig. 1),
which are able to measure directly mechanical characteristics of an individual
microstructural constituent in materials. We have been investigating mechanical
characteristics and deformation behaviours of various advanced steels such as
martensitic steels, bainitic steels, DP steels, TRIP steels, etc.

Crystal plasticity finite element method to analysis multi-scale deformation
behaviour of hierarchical microstructures: We have been conducting Integrated
research on micro-mechanical testing techniques and numerical analysis (Fig. 2) using
a crystal plasticity finite element method to elucidate microscopic deformation
mechanisms of hierarchical microstructures. We are aiming for developing of a
simulation method which is able to analysis both micro- and macroscopic deformation
behaviours by multi-scale modeling.

Figure 1 Initial state and fracture morphology after
failure of micro-tensile specimens of martensitic steel.
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Figure 2 CPFEM analysis of microtensile tests; (a)
Analysis model, (b) calculated and experimental
stress—plastic strain curves, (¢ and d) Distributions of
equivalent strain and stress, and (e) average slip rates.



