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Problem #1: a steel bar (E = 200GPa and α = 12x10
-6

) as shown in the figure 

is constrained to just fit between two fixed supports when T1 = 20 C
o
. if the 

temperature is raised to T2 = 80C
o
, determine the average thermal stress 

developed in the bar                                                                      (6marks) 

 

Solution:  

 

Apply static equilibrium to the F.B.D 

 

FA =FB =F    ---- (1)  

 

Due to the thermal expansion the member will extend deflection : 

 

δT = α.∆T.L 

 

From compatibility:  

 

δA/B = 0 = δT – δF 
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The stress developed due to the thermal expansion  
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Problem #2: The solid shaft is fixed to the support at C 

and subjected to the torsional loadings shown. Determine 

the shear stress at points A and B                         (7 marks) 
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Problem #3: The A-36 tubular steel shaft is 2 m long and 

has an outer diameter of 60 mm. It is required to transmit 

60 kW of power from the motor M to the pump P.  

Determine the smallest angular velocity the shaft can have 

if the allowable shear stress is τallow= 80 Mpa.         (7 marks)  

 


