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Dislocation structure parametrization

Internal variables:

@ N< edge dislocation densities dige

o N® dipole densities Qﬁ‘ipde

Derived measures:

o 7 threshold shear stress

@ A% mean distance between 2 obstacles seen by a dislocation
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Dislocation structure parametrization

Threshold stress 7%:

NO(
Tg = Giso b Z ga& (dige + Qg{ipole)
a=1

@ G, Isotropic shear modulus

@ b Burgers vector of slip system «
o % interaction strength (Kubin et al. 2008)
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Orowan'’s kinetics

Velocity T

al\ P\ 9
ngide = Vo €Xp [_kB% (1 = <%> ) ] sign(q-a)

N

@ vy Velocity pre-factor

@ @ Activation energy for dislocation glide

@ kg T Boltzmann energy
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Dislocation multiplication

Multiplication:
o ol
Qmultiplication — po \&

Multiplication constant:

AY = k)\ (ga)—1/2
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Dislocation dipole formation

Dipole formation:

o I max(a“,aa) @i 59
Oformation — b 2

Upper stability limit for dipoles de:
1 Giob® 1

N
(07

T 8r l-v =l
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Spontaneous annihilation of 2 single dislocations

Single—single annihilation:

o _ 2d° Ocdge
Osingle-single — b T

7]

Lower stability limit of dipoles d*:

d® oc b
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Spontaneous annihilation of one single dislocation with a
dipole constituent

Single—dipole constituent annihilation:

. 2 aa ggipole
angle—dipole =2 F 2 |’7
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Dislocation dipole climb

Dipole climb:

2 Vclimb
chlmb Qd'POIe m

Climb velocity

cllmb:

o _ DA Gl 1
climb ™ po fo T 27 (1 —v) (804 + 8@)/2
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Evolution of dislocation densities

Edge dislocation density rate:

o _ -« ¥ XeY
Qedge - Qmultiplication — Oformation — Qsingle—single

4

Dislocation dipole density rate:

Xe" _ Yo" Yo"
Qdipole = Oformation — Qsingle—dipole — Oclimb

N,
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