Link Statistics of Dislocation Network during Strain Hardening
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Discrete Dislocation Dynamics (DDD) Dislocation dynamics controls plasticity

Dislocations are line defects in crystals
(figure from experiment)
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Dislocation link lengths are exponentially distributed
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Why double exponential?
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Poisson process with growth reproduces distributions
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Summary

- Discovered a new link length distribution from DDD simulations.
Single exponential for inactive slip systems.
Double exponential for active slip systems.

- Proposed a new theory explaining the link length distribution.

Generalized Poisson process with growth functions.

Open source DDD code

https://opendis.qgithub.io/OpenDiS/
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