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 8.29  We are asked to determine the tensile load necessary to elongate a 635 mm long low carbon-nickel 

alloy specimen 6.44 mm after 5,000 h at 538°C.  It is first necessary to calculate the steady state creep rate so that 
we may utilize Figure 8.31 in order to determine the tensile stress.  The steady state elongation, ∆ls, is just the 

difference between the total elongation and the sum of the instantaneous and primary creep elongations;  that is, 

 

    ∆ls = 6.44  mm − 1.8  mm = 4.64  mm  (0.18  in.)  

 
Now the steady state creep rate,   Ý  is just ε s

 

    
Ý ε s = ∆ε
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= 1.46 x 10-6 h-1 

 

Employing the 538°C line in Figure 8.31, a steady state creep rate of 1.46 x 10-6 h-1 corresponds to a stress σ of 

about 40 MPa (5,800 psi) [since log (1.46 x 10-6) = -5.836].  From this we may compute the tensile load using 

Equation 6.1 as 

 

  
F = σA0 = σπ
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= (40 x 106  N/m2)(π) 19.0 x 10−3 m
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= 11,300  N  (2560  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. 
 

 


