
ИСПОЛЬЗОВАНИЕ МНОГОМАСШТАБНОГО 
ПОДХОДА ДЛЯ ИССЛЕДОВАНИЯ 

ПЛАСТИЧЕСКИХ СВОЙСТВ МАТЕРИАЛОВ 
 
 

П.А. Покаташкин, Д.К. Ильницкий, А.В. Янилкин 
 

ЦЕНТР ФУНДАМЕНТАЛЬНЫХ И ПРИКЛАДНЫХ ИССЛЕДОВАНИЙ 



Crystal plasticity and dislocation density 



 
 
 

 
 
 
 
 

nm μm 

Continuum models 

cm 
Ab initio Dislocation dynamics Molecular dynamics 

μs 

ns 

ps 

ms 

Multiscale Materials Modeling 



Plastic response 

Twinning Dislocations Phase transitions 

Dislocation density 

Large-scale 
Molecular dynamics 

Simulations 

Dislocation interaction with 
Other dislocations 

Voids 
Point defects 
Precipitates 

Dislocation mobility 



Ta (Remington 2012) 
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Minimal requirements 

106/s - maximum Various temperatures? 



Molybdenum compression 

LAMMPS code - MD 

OVITO – visualization 

Screw / edge 

18M Mo atoms 

Starikov [2011] - potential 

NVT (1000 K) 

Const true strain rate 108/s 



Stress 
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Taylor hardening 
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Phonon drag. Scheme 



σ(v)→B 
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Phonon drag. Results 



16M atoms 

Molybdenum 

1. Initial dislocation loop 
2. Constant strain rate 
3. Relaxation 
4. Deformation tests 





Activation volume 
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Estimation of  parameters 

for dislocation multiplication 
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Coupling with Dislocation Dynamics 

No spall model included ! 

Continuum model 



Conclusions 

Obtain parameters 
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Studying various 
mechanisms 

New insights 
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