
A continuum model for dislocation dynamics in three dimensions.
constitutive stress rule:

σ = 2µ(sym(Ou) +
νtr(Ou)
1− 2ν

I+
∑
λ

φλ

(bλ)2
sym(bλ ⊗ Oψλ))

O · σ = 0

with boundary conditions:

u|∂Ωd
= ub

σ · k = tb
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homogeneous example:

u1 = x2 + y2

u2 = xyz

u3 =
1

2
xy2 − 1

2
xz2 − 2 ∗ A+ 6

A+ 1
xz

error analysis:
n e(u) e(Ou) e(a)
166 0.00072 0.0551 0.0927
965 0.0010 0.0266 0.0423
6385 0.0009 0.0156 0.0213
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non-homogeneous example:

u1 = x2 + y2

u2 = xyz

u3 = −2A+6
A+1 xz − 1

2xz
2 − C

A+1(2z + z2)x + C
A+1(z

2 + 4z)y

+1
6x

3 + C(A+2)
3(A+1) x

3 + 1
2Cx

2 − C(A+2)
3(A+1) y

3

error analysis:
n e(u) e(Ou) e(a)
166 0.0045 0.0881 0.4896
965 0.0042 0.0448 0.2129
6385 0.0019 0.0230 0.0984
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Thank you and good luck!
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