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	Module Learning Outcomes 
(From module syllabus)

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











	
     STUDENT FEEDBACK FORM



This section details the extent to which you demonstrate the assessment criteria, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	You need to engage with a wide range of relevant literature when preparing your background research. Answering Task 4ii. Could have helped you score more marks here





	
	10

	
	25
	

	2. Knowledge and Understanding Skills

	
	

	

Some errors made in applying the governing equations in Tasks 1 and 2



	
	13

	
	30
	

	3. Cognitive and Intellectual Skills

	
	

	
You did not answer Task 1e and 4ii. This has cost you a lot of marks here




	
	10

	
	25
	

	4. Practical Application Skills

	
	

	
You have identified some design considerations for pressure vessels  and given examples of  their real life applications in industry




	15
	6

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
Good effort but your presentation skills could be better.


	5
	2

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	41%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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		Task 1
This report will define what pressure vessels are and explain what considerations should be made when designing them. 
Task 2
There will be an example of a pressure vessel with an internal pressure of 620kPa, an inner diameter 560mm and a wall thickness of 6.4mm. The stress will be determined. A spherical vessel with the same wall thickness and diameter will have the maximum internal pressure determined. A new vessel will be designed with an inner diameter of 1.2m and wall thickness of 12mm. The maximum internal pressure must not exceed 140 Mpa. 
Task 3
A barrel with an internal diameter of 610mm must have an A-36 ring with an internal diameter of 609.5mm. If the temperature outside is 65°F, it will be determined how hot the ring would have to be in order for it to slip over the 610mm diameter barrel. The stress in the ring and the pressure that it exerts on the barrel once it has cooled off will then be determined. 
Task 4
The maximum stress and failure criteria for a sphere made of AISI 501 OQT1100 with a diameter of 500mm wall thickness of 40mm and N9 design factor = 4. 
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	Pressure vessels are “carefully fabricated, enclosed containers designed for the purpose of holding either gases or liquids at a significantly different pressure than the surrounding air pressure.” (What is a Pressure Vessel, 2020). Because they are pressurised, they can be dangerous and need to be designed well with a factor of safety. Types of pressure vessel would be a gas canister. Different pressure vessels are different shapes. The most commonly seen shape of pressure vessel would be “The combination of a long cylinder with two caps (heads)” (What is a Pressure Vessel, 2020). The caps are hemispherical. Another type of pressure vessel would be spherical vessel. A spherical pressure vessel is more difficult to make than cylindrical one but a spherical pressure vessel can hold more pressure. 
	There are several things to take into account when designing a pressure vessel. Some things that should be taken into consideration would be “corrosion” (Davis, 2014) of the vessel, “vessel weight and contents” (Davis, 2014), “ambient and operational temperatures” (Davis, 2014), “Static and dynamic pressures” (Davis, 2014), “residual and thermal stress” (Davis, 2014) and the “Reaction forces” (Davis, 2014). All of these factors could cause the pressure vessel to fail if they are not calculated for correctly.
	Factors that cause pressure vessels to fail include “Improper selection of material” (Tabatabaie, 2016). Different materials have different properties which will cause them to fail at different stresses. “Incorrect design” (Tabatabaie, 2016) can also cause pressure vessels to fail if the stresses are not calculated and a factor of safety designed for them. “Poor fabrication” (Tabatabaie, 2016) even if the initial design is good can cause the pressure vessel to fail as well.
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Internal Pressure = 620kPa
Internal Diameter = 560mm
Wall Thickness = 6.4mm 

Pressure vessel is thin walled. 








	Y

	54.25 MPa                                                                                                X


27.125 MPa	27.125 MPa


	54.25 MPa

	If the pressure vessel was spherical but still had the same dimensions as the first example the internal pressure would be:


New pressure vessel design:
140MPa maximum
1.2m Diameter
12mm Thickness
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Ring ID = 609.5mm
Wall thickness = 6.4mm
Barrel diameter = 610mm
Temperature = 65°F 

	°F to °C:


	Circumpherance of the barrel:


Circumpherance of the ring:


	C1-C2:

0.0015m = 1.5mm.
Expansion rate of A-36 steel is “11.7 X 10-6” (LINEAR THERMAL EXPANSION COEFFICIENT FOR METALS, 2020).



The ring would have to be 85.230°C for it to slip off the barrel.
The stress of the ring and the pressure it exerts on the barrel will now be calculated.







[bookmark: _Toc36367770]Task 4

Diameter = 500mm
Thickness = 40mm
N9 design factor = 4



Thin walled pressure vessel?


Thick walled.
AISI 501 OQT1100 = “931 MPa” (Materials, 2020). 931 Mpa is 931,000,000 Pa
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