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 12.43  For this problem, the load is given at which a circular specimen of aluminum oxide fractures when 

subjected to a three-point bending test;  we are then are asked to determine the load at which a specimen of the same 

material having a square cross-section fractures.  It is first necessary to compute the flexural strength of the 
aluminum oxide, Equation 12.7b, and then, using this value, we may calculate the value of Ff in Equation 12.7a.  

From Equation 12.7b 

 

  
σ fs =

Ff L

πR3  

 

  
= (3000  N)(40 x 10−3 m)

(π) (5.0 x 10−3 m)3 = 306 x 106  N/m2 = 306 MPa   (42,970 psi)  

 
Now, solving for Ff from Equation 12.7a, realizing that b = d = 12 mm, yields 

 

  
Ff  =

2σ fsd3

3L
 

 

  
= (2)(306 x 106 N /m2)(15 x 10−3m)3

(3)(40 x 10−3 m)
= 17,200 N   (3870  lbf )  

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes only to 
students enrolled in courses for which the textbook has been adopted.  Any other reproduction or translation of this work beyond that permitted 
by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner is unlawful. 
 


