©
2021 2023

Development of multiscale alloy strength simulator based on
dislocation-precipitate interactions

Takahashi, AKiyuki

3,100,000

An alloy strength simulator has been developed that combines the s-version

finite element method, which calculates the internal stresses created by precipitates with coherency
strain, and the dislocation dynamics method, which simulates the behavior of dislocations under
internal stress. The conditions for accurately calculating dislocation behavior under internal
stress and the conditions for implementing the dislocation dynamics method were clarified.
Furthermore, alloy models with different volume fractions of precipitates were developed and the
effects of volume fractions and distribution of precipitates were investigated. It was confirmed
that the larger the volume fraction of precipitates, the larger the critical resolved shear stress
required for dislocation migration. In the model with distributed precipitates, the critical
resolved shear stress was higher for the case with spherical precipitates than for the case with
disk-shaped precipitates.
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