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	Module Learning Outcomes 
(From module syllabus)

	
LO1. Determine the behavioural characteristics of materials subjected to complex loading systems.
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Task 2 total 

Task 2
Problem solving
Design 1
[image: ]
Fig (1)
You are given a cylindrical pressure vessel with an internal pressure of 620KPa, an inner diameter of 560mm and a wall thickness of 6.4mm
Step 1 determine if the cylinder is thin or thick walled:


   (Vessel is thin walled)


a) Determine the stresses at point A.
 =  Pa


 =  Pa



b) Draw the stresses on a stress element.

[image: ]
Fig (2) shows stress element for point (a)



Design 2

c) Given a spherical vessel with the same dimensions as those in figure 1 above, that is: an inner diameter of 560mm and a wall thickness of 6.4mm, determine the maximum internal pressure that the spherical vessel can withstand.

determine if the cylinder is thin or thick walled:



   (Vessel is thin walled)


 = 1.24

d) Emmerging techs company needs to replace one of their pressure vessels. A new vessel is to be designed with an inner diameter of 1.2m and thickness 12mm. determine the maximum internal pressure it can sustain so that neither its circumferential nor its longitudinal stress component exceeds 140MPa.

determine if the cylinder is thin or thick walled:



   (Vessel is thin walled)




Diameter = 1200
1200/2= 600mm
r = 600mm
  


Solve for p
 = 2.8

 

 Pa

	
e) From the results you obtained in the above questions for the cylindrical and spherical vessels which design would you recommend and why?
Cylindrical has a Lower operation pressure and generally easier to produce non-spherical vessel, as these are very complex and expensive to make.  Unless the higher operating pressure are needed for a specific purpose.













Task 3
Problem solving

[image: ]
Fig (3) 
You have been given a barrel with an internal diameter of 610mm and a required to fit an A-36 ring with an internal diameter of 609.5mm.
 Convert 
        
Determine if the cylinder is thin or thick walled:

   (Vessel is thin walled)

Wall thickness, t = 6.35mm
i. If the temperature outside is 65 degrees F, determine how hot the ring would have to be in order for it to slip over the 610mm diameter barrel?
)
 = 1.9163 * 
)
 = 1.9148 * 
The amount of stretch needed = 1.5*10^-3 (  ) (1.5mm)





1.5*)
Solve for :





ii. Find the stress in the ring and the pressure that it exerts on the barrel once it has cooled off?
Find young modulus for steel A-36 = 200GPa
(Bird, J., 2015).

 = (elastic equation due to thermal expansion)
P = Pressure
L = Length
A = Cross-sectional area




Solve for A:
 (2 d.p)
Using:


L cancel out so it becomes (
P = P P 25.513 KPa



Using :





t = 6.35mm wall thickness 
Solve for P= pressure


Task 4
Given a sphere made of AISI 501 OQT1100 with the following dimensions:

i. Determine the maximum stress that the vessel can withstand?
Step 1 determine if the cylinder is thin or thick walled:


   (Vessel is thick walled)


Step 2 Using Lamis equation (find maximum pressure) (2):


Finding yield strength of AISI 501 OQT1100 =  (931MPa) 
(Bird, J., 2015).

Determine & 
 

 

Solve for P:
P = Internal pressure can be Ve+ o0r Ve-



ii. What is the failure criterion for that type of vessel mentioned above?

Using  
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