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Development of Statistical Plasticity for Reconstruction of Macroscopic Material
Properties Induced by Microscopic Fluctuations

Aoyagi, Yoshiteru

3,200,000

30

This study proposed a quantitative method to evaluate the crystal
orientation to control the “ fluctuation” in crystal orientation that causes mechanical anisotropy.
The presented method could reproduce the mechanical anisotropy that could not be expressed only by
the crystal orientation by giving an appropriate initial dislocation density for each slip system.
Furthermore, in this study, machine learning considering “ fluctuation” was performed using
stress-strain curves and load-displacement curves for 30 different materials as input and output
data, and unknown stress-strain curves were predicted from the load-displacement curves. The
macroscopic mechanical properties of polycrystalline metals with fluctuating microscopic mechanical
properties were successfully predicted.
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