
 16-11 

 16.11  (a)  In order to show that the relationship in Equation 16.11 is valid, we begin with Equation 16.4—

i.e., 

 

 
Fc = Fm + Ff  

 

which may be manipulated to the form 
 

  

Fc
Fm

=  1 +  
Ff
Fm

 

or 

 

  

Ff
Fm

=  
Fc
Fm

−  1 

 

For elastic deformation, combining Equations 6.1 and 6.5 
 

  
σ = F

A
=  εE  

 

or 

 

  F = AεE  

 
We may write expressions for Fc and Fm of the above form as 

 

  Fc =  AcεEc  

 

  Fm =  AmεEm  

 
which, when substituted into the above expression for Ff/Fm, gives 

 

  

Ff
Fm

=  
AcεEc
AmεEm

−  1 

 
But, Vm = Am/Ac, which, upon rearrangement gives 
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