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0.9 m  
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Q 1. The rigid bar CDE is attached to a pin support at E and rests on the 30-mm- diameter brass cylinder BD. A 22-mm-diameter steel rod AC passes through a hole in the bar and is secured by a nut which is snugly fitted when the temperature of the entire assembly is 20oC. The temperature of the brass cylinder is then raised to 50oC while the steel rod remains at 20oC. Assuming that no stresses were present before the temperature change, determine the stress in the cylinder.


Rod AC, Steel: E=200 GPa, α=11.7x10-6/oC


Cylinder BD, Brass: E=105 GPa, α=20.9x10-6/oC








Q 2. Shaft BC is hollow with inner and outer diameters of 90 mm and 120 mm, respectively. Shaft AB and CD are solid and of diameter d. For the loading shown, determine 


The maximum and minimum shearing stress in shaft BC


The required diameter d of shafts AB and CD if the allowable shearing stress in these shafts is 65 MPa.











Q 3. A steel shaft (Gs=80 GPa) of total length L=3.0 m is enclosed for one-third of its length by a brass sleeve(Gb=40 GPa) that is securely bonded to the steel. The outer diameters of the shaft and sleeve are d1=70 mm and d2=90 mm, respectively.


Determine the allowable torque T1 that may be applied to the ends of the shaft if the angle of twist between the ends is limited to 8.0o.


Determine the allowable torque T2 if the shear stress in the brass is limited to  τb=70 MPa.
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Determine the allowable torque T3 if the shear stress in the steel is limited to  τs=110 MPa.


What is the maximum allowable torque Tmax if all three preceding conditions must be satisfied?
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