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z The correlation of the curvature 
radius of the dislocation, R, and an 
external shear stress, τ. R

Gb
2

≈τ

z The force, F, acting on an unit 
length of the dislocation by external 
shear stress (τ ).

F = τ ·b

z Slip plane: b + L; & Slip systems 
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6-3. Interaction between the dislocation 
and the point defects

1) Solute atoms (SA) and edge dislocation 

Hydrostatic pressure: 

The work done by dislocation while the interaction occurs with SA 

Volume change caused by SA
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(1).Attracting when W < 0, repelling when W > 0 

(2). W is proportional to (1/r) 

(3).ε> 0 (volume increased) 

(4).ε< 0 (volume decreased) 

Cottrell Atmosphere 

Interaction between dislocation and point defects

θ

y

x

r

W > 0, repelling, when 0 < θ < π

W < 0, attracting, when π < θ < 2π

W < 0, attracting, when 0 < θ < π

W > 0, repelling, when π < θ < 2π
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材料科学与工程 2) Interaction of acancies and the dislocation

Step 

Interaction between dislocation and point defects

Climb 







12/19/2008 Zhiming YU 23

中 南 大 学

材料科学与工程

Dislocation and Burgers vector 
Motion of the dislocation  

The stress field of dislocation 

The strain energy of dislocation  

Forces acted on dislocation

Interactions between dislocation and defects

☯

☯

☯

☯

☯

☯

Dislocations - 3

Origin and proliferation of the dislocation☯ Origin and proliferation of the dislocation☯
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zFrom solidification
zFrom accumulation of vacancies

(see the interaction of vacancy and dislocation) 

zThe Frank-Read source

A B
τ b

Slip plane

Dislocation lines
Dislocation lines
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Frank-Read source
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Peierls-Nabarro stress: 

R
Gb
2

=τTension of dislocation: 

(a) A dislocation is pinned at its ends by lattice defects. 
(b) As the dislocation continues to move, the dislocation bows, eventually 

bending back on itself. 
(c) finally the dislocation loop forms, and 
(d) a new dislocation is created. 


