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Brass (90 micron scale bar) 



Types of lattice defects 
 

• Point defects  

      (vacancy , interstitials, impurity, Frenkel 
defect and Schottky defect) 

• Line defects (Dislocations): 

•    (Edge dislocations and screw dislocations) 

• Surface defects (Grain boundaries) 

• Volume defects 

       (Porosity, Inclusions and Cracks) 



Point defects 

• Vacancy – An atom missing from regular lattice position. 
Vacancies are present invariably in all materials. 

• Interstitials – An atom trapped in the interstitial point (an 
intermediate point between regular lattice points) is called 
an interstitial. 

• An impurity atom at the regular or interstitial position in the 
lattice is another type of point defect. 



Point defects 
• In ceramic materials point defects occur in pair to maintain the electro-

neutrality. 

 

• A cation-vacancy and a cation-interstitial pair is known as Frenkel 
defect. 

 

• A cation vacancy-anion vacancy pair is known as a Schottky defect. 



Line defects 





Edge Dislocations 

• In one type of dislocations, the Burger vector 
is perpendicular to the dislocation line and the 
distortion produces an extra half-plane above 
the slip plane. 









Edge, Screw, and Mixed Dislocations 

Adapted from Fig. 4.5, Callister 7e. 
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Grain boundaries 
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Polycrystalline Materials 

Grain Boundaries 
 regions between crystals 

 transition from lattice of one region 
to another 

(a) The atoms near the boundaries of 
the 3 grains do not have an 
equilibrium spacing or arrangement; 
slightly disordered. 

(b) Grains and grain boundaries in a 
stainless steel sample. low density 
in grain boundaries 



Bulk or volume defects 

• Porosity 

• Inclusions 

• Cracks 

• These defects form during manufacturing 
processes for various reasons and are harmful 
to the material. 



 



 




