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This main objective of this experiment is to analyze, determine and compare the stresses 
systems for the thin and thick walled pressure vessels or cylinders. 

LEARNING OUTCOMES (N.B Students should not include these as part of their report) 

At the end of this laboratory session students should be able to 
l. Apply the thin and thick cylinders theoretical concepts to determine the principal

stresses and make comparison between the respective stress components
2. Determine the magnitude of principal stresses varies with internal pressure in thin

cylinder.
3. Analyze the principal stresses distributions across the wall of thick cylinder when subject

to internal pressure.
4. Write a clear and well presented laboratory report that describes the stress system in

a thin and thick cylinder.

THEORETICAL BACKGROUND 

Thin cylinder Theory 

It may be shown that, for the thin cylinder pressure vessel, the hoop, longitudinal and radial 
stresses are given by (provided ratio D/t > 20), D = Internal diameter, t = wall thickness); 
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It is a normal convention to assume that magnitude of radial stress CTR <<< CTL = CTH/2 and the 
hoop and longitudinal or axial stresses of the thin cylinder system are generally constant
throughout the wall thickness. 

Note: The given SM l 007 cylinder system has a ratio of approximately 27, which is well above 
the ratio for being considered thin. 

Theory of Thick Cylinder 
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.. ...- at radius 'r' 
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5. In relation to stress analysis, cylinders are divided into two groups: thin and thick.
The distinction between the two relates to the ratio of internal diameter to wall
thickness of a particular cylinder.

TASK 1: 

Experiment A - Thin Cylinder with Open Ends 

Conduct the experiment as demonstrated by the lab's instructor to get the necessary data 

Experiment B - Thin Cylinder with Closed Ends 

1. Calculate theoretical principal strains with a pressure 3 MPa, a Poisson's ratio, v = 0.33
and a Young's Modulu,s E = 70 MPa.
2. Validate these strains through your experimental work.
3. Conduct the experiment as demonstrated by the lab's instructor

TASK 2 

Experiment C - Thick Cylinder 

• Your experiment must be designed and conducted to investigate and determine the
variation of hoop, radial and longitudinal stresses across the wall of thin and thick
pressure vessels.

• All necessary data and results must be measured, recorded or tabulated systematically
to facilitate its analysis and interpretation at the later stage of your work.

• Comparison of experimentally determined results with the theoretical results must also
be presented, analyzed and discussed in your report.

Note: In all calculations for thick cylinder case, the following values for Young's Modulus and 

Poisson's ratio must be used; E = 73.1 GPa v = 0.33 
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