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Low angle grain boundaries (misorientation < 10º) 

TILT 

An array of edge dislocations 

TWIST 

An array of screw dislocations 

Two extremes 

 Rotation axis lies on the 

   boundary plane 

 Rotation axis lies  to the 

   boundary plane 
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No visible 

Grain 

Boundary 

2.761 Å 

Fourier filtered image 

Dislocation 

structures at 

the Grain 

boundary 

~8º TILT BOUNDARY IN SrTiO3 POLYCRYSTAL 
www.iran-mavad.com 

مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد













22


Sin

h

b

b 

2h 2



~
h

b
tan

h

b

Book 

www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



www.iran-mavad.com 
مرجع دانشجویان و مهندسین مواد



Twin Boundary 

 The atomic arrangement  on one side of the twin boundary is related to 

  the other side by a symmetry operation (usually a mirror) 

 Twin boundaries usually occur in pairs such that the orientation  

 difference introduced by one is restored by the other  

 The region between the regions is called the twinned region 

Annealing twins (formed during recrystallization) 

Deformation twins (formed during plastic deformation) 

Twin 
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Twin boundary in Fe doped SrTiO3 bicrystals (artificially prepared)  

[1] S. Hutt, O. Kienzle, F. Ernst and M. Rühle, Z Metallkd, 92 (2001) 2 

Twin plane 

Mirror related 

variants 

High-resolution micrograph 
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Bonded to 

4 atoms 

Bonded to  

3 atoms 

Direction of grain 

boundary migration 

Boundary moves towards its 

centre of curvature 

JUMP 

AS 
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