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Stress field of the dislocation
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4. Strain energy of the dislocation (E) 

Screw dislocation
Strain energy of the dislocation
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Mixed dislocation
b

bs = b·cosψ

be = b·sinψEm = Es + Ee

ψ = 90°, edge dislocation
ψ = 0°, screw dislocation

Example, for copper (Cu), G = 4 x 106

N/m2, b = 2.5 x 10−8 cm. It is found that 
Em ~ 2.5 x 10−11 J/cm2. 
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Summary of the strain energy of dislocation      

z E is proportional to |b|2, E ∝ Gb2

z Es ~ 0.6Gb2, Ee ~ 0.9Gb2, Em ~ 0.6-0.9Gb2

z curve straight
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Energy needed for increasing an unit length of the dislocation 
(strain energy, E). 

T = E = αGb2

f = 2[T·sin(dθ/2)] ≈ T·dθ

T

F =τbdθ ds

RCurvature radius
f

f

T

The force, F, acting on an unit length of 
the dislocation by external shear stress (τ )
is given that

F = F·ds (2)

The total force (F ) on the curve dislocation is, therefore, given by that 

F = τ ·b

= T·ds/R (1) 

α = 1, when it is straight

α = 0.5, when it is curve

5-1. Linear tension of the dislocation (T) 

5. Forces acted on the dislocation 
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F = F·ds (2)

f = T·ds/R (1)

T

F =τbdθ ds
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f

f

T

Linear tension of the dislocation

Force acted on the dislocation

In equilibrium, one finds that

f = F 

T·ds/R = F·ds F = T/R

The force acted on a dislocation is proportional to its linear 
tension and is inversely proportional to the curvature radius of the 
dislocation. 

F = τ ·b
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F = T/R T = αGb2

F = αGb2/R F =τb

τ = αGb/R

τ ~ Gb/2R

The correlation between the curvature radius of the 
dislocation, R, and an external shear stress, τ.
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Force that causes the dislocation to move, F.  
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