
Sample Questions 

Failures Resulting from Static Loading 

Mechanical Engineering and Design, Shingley, Seventh Edition, Questions 6.3, 6.5, 6.14 6.25 and 

6.26 

 

6.3 A bar of AISI 1020 cold-drawn steel, using the distortion-energy and maximum-shear stress 

theories determine the factors of safety for the following plane stress states.  

a) 180  , 100

b) 180  , 100

c) 160  , 100

d) 150
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6.5 Repeat Prob. 6.3 by first plotting the failure loci in the Aσ , Bσ plane to scale; then, for each 

stress state, plot the load line and by graphical measurement estimate the factors of safety.  

6.14 This problem illustrates that the factor of safety for a machine element depends on the 

particular point selected for analysis. Here you are to compute factors of safety, based upon the 

distortion energy theory, for stress elements at A and B of the member shown in the figure. This bar 

is made of AISI 1006 cold-drawn steel and is loaded by the forces F=0.55 kN, P=8.0 kN and T=30 Nm.   

Fig. 6.14 

6.25 The figure is a schematic drawing of a countershaft that supports two V-belt pulleys. For each 

pulley, the belt tensions are parallel. For pulley A consider the loose belt tension is 15 percent of the 

tension on the tight side. Cold-drawn UNS G10180 steel shaft of uniform diameter is to be selected 

for this application. For a static analysis with a factor of 3.0, determine the minimum preferred size 

diameter. Use the distortion-energy theory.  



Fig. 6.25-6.26 

6.26 Repeat problem 6-25 using maximum shear stress.  
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