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Edge dislocation
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Homogeneous nucleation



MD model

Ercolessi EAM potential
for Al

1. Shear deformation

2. Stress relaxation at
fixed shear strain
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Stress relaxation and lifetime distribution
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Energy of dislocation loop formation
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Nucleation rate: MD vs Dislocation Theory
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Dislocation motion



Steady-state dislocation motion during
application of a shear stress
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Phonon drag on dislocation
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Temperature dependence of
the drag coefficient B(T) (0=230 K)
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Dynamic yield stress in single crystals
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Dislocation interaction with precipitates
and nanovoids



Interaction of dislocation with precipitates and voids
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Depinning mechanism

Side view




Dislocation pinning by void:

T =300 K effect of temperature T = 800 K
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Delay increases with temperature
T=300K View from above
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Critical resolved shear stress:
nfluence of temperature
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Critical resolved shear stress:
influence of temperature
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Implementation of MD results In
continuum model



Implementation of MD results in continuum model

In collaboration with Mayer, Krasnikov, Chelyabinsk, Russia
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Decreasing of elastic precursor with distance

02us 03us 04us

\

T=680K

i;iiilllillllllT]lIlllTIllllllTl

1

Z, mm

2

3

U, mis

o)
o
o

400

200

_1?

11

41 @ —@- =0 calculations
"* H N N experiments
1

4 |

4 @

4 1

1 »

- LN

- “

i .,

. .

- \'\‘

- \\\

- ..

] TN o

— ‘I-“.-.

o ﬁ.
IIIlIIIIlIlIIIIlIIIIlIIIlIlIIIIlIIlIlIlI
0 1 2 3 4

h, mm



Pps 10? e

IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Microstructure evolution
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Conclusions s.-
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The mechanism of homogeneous nucleation K
of dislocations is considered. | MD s’
Nucleation rate of dislocation loops is 41 /
obtained. _ n

The dependence of phonon drag coefficient  2-
B(T)/B(0) is calculated. Based on MD results | g
dynamic yield stress is estimated. / T/0

Different mechanisms of dislocation
depinning at different temperatures are
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Implementation of MD results in continuum
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model is proposed. The good agreement of :
the results of proposed approach with 2003 ,J Multiscale ™.

experimental data is obtained. modeling
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