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 5.4 Face Centred Cubic Structure (FCC) 

A face centred cubic (FCC) structure unit cell consists of eight corner atoms and six 

face centred atoms. A face centred cubic unit cell is shown in given figure. 

Fig 5.4.1- Face Centred Cubic Structure 

Number of atoms per unit cell 

Each and every corner atom is shared by eight adjacent unit cells. Therefore, each 

and every corner atom contributes 1/8 of its part to unit cell. 

Hence, the total number of atoms contributed by the corner atom is = 
1

8
   × (total number of 

corner atoms) 

                                     = 
1

8
 X 8 

Each and every face centred atom is shared by two unit cells. Therefore, a face 

centred atom contributes half of its part to one unit cell. 

Hence,  

the total number of atoms contributed by the face centred atom is = 
1

2
 X 6 

Total number of atoms per unit cell in FCC is = 1 + 3 

                                           = 4 

Atomic Radius 

       In FCC structure, the corner atoms do not touch each other. But each corner atom touches 

the face centred atoms along the diagonal of the face of the cube as shown in figure 

Therefore, the two corner atoms (A and C) situated at the opposite ends of the same face 

can be joined by drawing a diagonal as shown in above figure. 

From the geometry of the figure, we can write 

(AC) 2 = (AB) 2 + (BC) 2 

= a2 + a2 
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(AC) 2 = 2a2 

          AC= a √2 

But from figure, the diagonal of the cube is 

AC = 4r ................................... (2) 

From equation (1) and (2) we can write 

                    4r = 𝑎 √2 

Atomic radius r= 
a √2

4
 

Co-Ordination Number 

In this system, there are eight corner atoms, and six face centred atoms, one at the 

centre of each face. To calculate the coordination number, for FCC, let us consider a corner 

atom (X) as shown in figure. 

Fig 5.4.2-planes to find cocodination number 

 

 

 

 

 

 

 

 

 

 

In its own plane it has four face centred atoms (1, 2, 3 and 4) as nearest neighbours. 

In a plane which lies just above this corner atom, it has four more face centred atoms (5, 6, 

7 and 8) as nearest neighbours. And, similarly in a plane which lies just below this corner 

atom it has four more face centred atoms, (9, 10, 11 and 12) as nearest neighbours. The 

total number of nearest atoms to any corner atom is 4+4+4= 12. Hence, the coordination 

number is 12. 

Packing factor 

APF = 
𝑢

v
-------------------(1) 
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    Where 

 u = Total number of atoms per unit cell X volume of one atom 

              v = Total volume of the unit cell  

The number of atoms per unit cell = 2 

Volume of one atom (spherical) is = 
4

3
πr3--------------(2) 

We know that, the atomic radius of FCC is r= 
a √2

4
 

Volume occupied by the atoms per unit cell is u= 4x
𝟒

𝟑
πr3 

Volume occupied by the atoms per unit cell is u= 4x
𝟒

𝟑
𝜋(

a √2

4
  )𝟑----------(4) 

Substitute equation (3) in (4) we get, 

 

                                                                   u = 
π 𝑎3√2

6
 

 

Volume of the unit cell for a cubic system is  v = a3 

Substitute equation (5) and (6) in equation (1) we get, 

Atomic packing factor (APF) = 

π 𝑎3√2

6

𝑎3
 

APF = π 
√2

6
 = 0.74 

APF = 0.74-----------------------(7) 

Therefore, we can say that 74% volume of the unit cell of FCC is occupied by atoms 

and remaining 26% volume is vacant. Thus, the packing density is 74%. Since the packing 

density is very high, the FCC structure has closely or tightly packed structure. 
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