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Perfect FCC and HCP Crystals 

hcp fcc  
(also called ccp) 



Burgers vector in fcc 

•  Each {111} plane contains three <110>. 
•  Each <110> lies on two {111} planes 
•  Shortest perfect dislocation slip vector:  

•  Magnitude of the Burgers vector 
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Dislocations in FCC Structures 

[Abbaschian, Abbaschian,Reed] 



Shockley Partials 
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The Burgers vector dissociates into two 
Shockley partial dislocations 



[Read, Dislocations in Crystals, 1953] 



Definition of Burgers Vector 

•  “Frank (1951): begin the Burgers circuit on  
the fault and go into good material, making a 
sequence of steps along t vectors such that the 
same sequence would close in a perfect crystal. 
Now however, the last step will not be an atom-
to-atom step; in other words, the closure failure 
(= Burgers vector) is not a t vector.”  
[Read, 1953] 



Remarks 

•  Two criteria: 
1.  For any reaction, the sum of the Burgers vector on the both 

sides are the same. 
2.  Franks’ energy criterion:  

Reaction takes place if energy is reduced 
E =αμb2 

•  Dissociation of a Burgers vector into two Shockley partials 
satisfies both criteria 

•  Both Shockley partials lie on the same plane where the 
Burgers vector lies (the partials are glissile, i.e. they can move) 



Stacking Fault 
•  Stacking fault is a planar defect and as its name implies it is a 

local region in the crystal where the regular sequence has been 
interrupted 

fcc fcc hcp 



Stacking Fault Energy  

•  The two Shockley partials repel 
each other but the stacking fault 
posses a surface energy γ(also 
sometimes denoted by χSF)  , 
which prevents the partials from 
separating too widely  
 

•  Aluminum has the lowest stacking 
fault energy and silver has the 
highest one.  

[Argon, Strengthening Mechanism in 
Crystal Plasticity, 2008] 



  γSurface 



Frank’s Index 

In fcc materials, the 
stacking fault is a region 
with two atomic layers 
having stacking similar 
to hcp. 



Calculate Equilibrium Spacing Between 
Schockley Partials 

 



Thompson Tetrahedron 

[Nix, Partial Dislocation Tutorial for FCC Metals] 



Thompson Tetrahedron Example 

[Nix, Partial Dislocation Tutorial for FCC Metals] 



Another Example 

[Nix, Partial Dislocation Tutorial for FCC Metals] 



Lomer-Cottrell Lock 

[Nix, Partial Dislocation Tutorial for FCC Metals] 



Interaction of Dislocations on 
Intersecting Slip Planes 
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