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 3.6  This problem calls for a demonstration that the APF for HCP is 0.74.  Again, the APF is just the total 

sphere volume-unit cell volume ratio.  For HCP, there are the equivalent of six spheres per unit cell, and thus 

 

  
VS  =  6 4π R3
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⎟ ⎟ =  8π R3 

 

Now, the unit cell volume is just the product of the base area times the cell height, c.  This base area is just three 

times the area of the parallelepiped ACDE shown below. 

 

 
The area of ACDE is just the length of   CD  times the height  BC .  But  CD  is just a or 2R, and  

 

    
BC  =  2R cos (30°) =  2 R 3

2
 

 

Thus, the base area is just 

 

    
AREA =  (3)(CD)(BC) =  (3)(2 R) 2 R 3
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and since c = 1.633a = 2R(1.633) 

 

    VC  =  (AREA)(c) =  6 R2c 3 =  (6 R2 3)(2)(1.633)R =  12 3 (1.633) R3 

 

Thus, 

    
APF =  

VS
VC

=  8π R3

12 3 (1.633) R3 =  0.74 
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