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Atomistic modeling of dislocation dynamics with first principles accuracy
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In this study, we conducted molecular dynamics analysis to investigate the
interaction between dislocation propagation and obstacles in iron. We used a high-precision
interatomic potential based on machine learning for BCC iron. The improved potential calculation
speed allowed us to analyze 1 million atomic-scale interactions. Interestingly, our results differ
from those obtained using conventional empirical potentials, which tend to underestimate the
mobility of certain dislocations. Specifically, when analyzing the interaction between edge
dislocations and voids, we observed the formation of Orowan loops. Further analysis revealed the

transformation of Orowan loops into Hirsch loops.
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