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Problem 1 (fatigue loading) 
The figure shows a fluid-pressure linear actuator (hydraulic cylinder) in which D = 4, t = 3/8, L = 
12 and w = ¾, all in inches.  Both brackets as well as the cylinder are of steel.  The actuator has 
been designed for a working pressure of 0 to 2000 psi.  Six 3/8-inch SAE grade 5 coarse-thread 
bolts are used, tightened to 75 percent of proof load.  The endurance limit for SAE grade 5 and 
3/8 inch bolt is 18.6 kpsi.  The joint constant has been calculated as 0.1.  (hint: you will need to 
find the bolt information from Table 8-2 and 8-9) 

(a) Using the Goodman criterion, find the factor of safety guarding against a fatigue failure? 
(b) What pressure would be required to cause total join separation? 

 
 
Problem 2 (Eccentric Loading) 
Find the shear load on each of the three bolts for the connection shown in the figure. 

 
  



 
 



 


