
In linear region 

10 nm 



Define Deformation: 



 xz 



X’, Y’, Z’ are not orthogonal  

to each other ! 

u, v, w  are displacements 



Note X’, Y’, Z’ 

are not 90º to 

each other ! 

So their product 

is nonzero. 

Keep only the  

1st order terms 

Define 6 strain components 

Strain 



Keep only the 1st order terms 

Dilation 



Reduce  from 9  to  6 stress components 



In static equilibrium,  total torque about  

the origin is zero. 

Yx = Xy 

Hence the stress components are reduced from 9 to 6. 



For six strain components 

For six stress components 

36 Sxy  

and  

36 Cxy 



The C’s are the elastic stiffness constants 



Reduce C’s from 36 down to 21  ! 

I.  1st consideration 

From Eq. 38 



II.  2nd Consideration 

Only  C11  C12  C44 

For cubic crystals only 







(1) Because y is equivalent to z  for a cubic crystal   

(2) This is due to the basic definitions of C14, C15, C16 

(1) (2) 

= C55 (3) (4)  



Thus we have 

only C11, C12, C44 

C44 = 



See eq. 35 


