
Problem Set #6   Advanced Mechanics of Materials  
 

1. A thick cylinder of 100 mm internal radius and 150 mm external radius is 

subjected to an internal pressure of 60 MN/m2 and an external pressure of 30 

MN/m2. Determine the hoop and radial stresses at the inside and outside of 

the cylinder together with the longitudinal stress if the cylinder is assumed to 

have closed ends. 

 

 

 

 

2. A cylinder is 150 mm ID (inside diameter) and 450 mm OD (outside 

diameter). The internal pressure is 160 MPa and the external pressure is 80 

MPa. Find the maximum radial and tangential stresses and the maximum 

shear stress. The ends are closed. 

 

3. A compound cylinder is formed by shrinking a tube of 250 mm internal 

diameter and 25 mm wall thickness onto another tube of 250 mm external 

diameter and 25 mm wall thickness, both tubes being made of the same 

material. The stress set up at the junction owing to shrinkage is 10 MN/m2. 

The compound tube is then subjected to an internal pressure of 80 MN/m2. 
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Compare the hoop stress distribution now obtained with that of a single 

cylinder of 300 mm external diameter and 50 mm thickness subjected to the 

same internal pressure. 

 

4. A thick-walled cylindrical pressure vessel will be used to store gas under a 

pressure of 100 MPa. During initial pressurization of the vessel, axial and 

hoop components of strain were measured on the inside and outside surfaces. 

On the inside surface the axial strain was +500 𝜇𝑚/m and the hoop strain was 

+750 𝜇𝑚/m. On the outside surface the axial strain was +500 𝜇𝑚/m and the 

hoop strain was +100 𝜇𝑚/m. Determine the axial and hoop components of 

stress associated with these strains if E = 200 GPa and 𝜐 = 0.3 . 

 

5. Solve problem 11.23 of your textbook. 

6. Solve problem 11.27 using Tresca criterion instead of von Mises criterion. 

7. Solve problem 11.34 of your textbook. 


