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Crystal plasticity and dislocation density
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Multiscale Materials Modeling

Continuum models

Dislocation dynamics

Molecular dynamics
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Coupling with Dislocation Dynamics
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Analyze various
mechanisms

Quantitative prediction




Strain rate. Experiments and simulations.

Laser ablation

Explosive impact

Gas gun impact

Torsion

Dislocation Molecular
dynamics dynamics
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Minimal requirements
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Molybdenum compression

Screw / edge

LAMMPS code - MD

OVITO - visualization

18M Mo atoms
Starikov [2011] - potential
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Dislocation density
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Taylor hardening
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Phonon drag. Scheme

Vacuum
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Phonon drag. Results
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Initial dislocation loop
Constant strain rate
Relaxation
Deformation tests

Molybdenum







Relaxation tests
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Coupling with Dislocation Dynamics
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Obtain parameters
for DD

Studying various
mechanisms

New Iinsights
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