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	LOCATION: Swansea 
	LLEOLIAD:  abertawe

	LEVEL 5
	LEFEL 5

	EXAMINATION PERIOD
	CYFNOD ARHOLIADAU

	MAY 2021
	



MODULE CODE: ACHA5015
Stress Analysis & CAE
RESIT Exam
TIME:  2 HOURS 
answer ALL questions

Equipment or materials required – Calculator

A ‘formula sheet’ is provided for reference.

	Assume ‘g’  =  9.81 m/s2.

	and  1 bar  =  105 N/m2 (Pa)








QUESTION ONE

A cube, made from an Isotropic material, has the following parameters –

· Side length of 400mm 
· External fluid pressure of 40 MPa.
· Poissons Ratio is 0.3
· Modulus of Elasticity of 165.0 GPa

a) Explain what is meant by the term ‘isotropic material’ and give an example material which exhibits orthotropic characteristics.

 (2 marks)

b) Using the parameters given above calculate the –

i.   Bulk Modulus                                                                                      (3 marks)
ii.  Volumetric Strain                                                                                 (3 marks)
iii.  Change in Volume                                                                               (2 marks)


QUESTION TWO

A thin-walled cylinder is to act as an air receiver. It will have a diameter of 0.28m and be 0.7m in length and is to be made from sheet steel. The longitudinal and circumferential joint efficiencies will be 90% and 64% respectively, and the maximum allowable stress in the material is 110 MPa. If the receiver is to hold a pressure of 22 Bar, calculate the minimum wall thickness required. 

 (10 marks)

QUESTION THREE

A material the following strain values at a certain point
· the ‘x’ direction of -13 x 10-6 
· the ‘y’ direction of +16 x 10-6. 

	The material also has the following properties
· Poisson’s ratio of 0.20 
· Modulus of Elasticity of 160 GPa.

a) Calculate the corresponding stresses in each direction at this point in the material and state whether they are compressive or tensile. 
(5 marks)

b) If at a second point in the material the stresses are found to be 10MPa (tensile) in the ‘x’direction and -15 MPa (compressive) in the ‘y’ direction, calculate the corresponding strains.
 (5 marks)

QUESTION FOUR2.0 kN


400 N/m
200 N/m




1.0 m
1.0 m
0.7 m
0.4 m

RB
RA



The diagram above shows a simply supported beam with a single point load and two uniformly distributed loads. If the reaction forces RA and RB are 1612.9N and 1687.1N respectively, by applying Macaulay’s method

i. Write down an equation for the bending moment at any point along the beam. 

(2 marks)

ii. Write down an equation for the slope at any point along the beam. 

(2 marks)

iii. Write down an equation for the deflection at any point along the beam

(1 mark)

iv. Apply boundary conditions and calculate the constants of integration.

(3 marks)

v. Calculate the deflection at the centre on the beam if the flexural stiffness is 1.00MPa.

										  (2 Marks)
















QUESTION FIVE

A brake master cylinder has an outer diameter of 55mm, and the inner diameter is 45mm, determine the circumferential ‘hoop’ stress at the outer surface when the fluid pressure reaches 100 Bar. 

a) State the boundary conditions to be applied

(3 Marks)

b) Calculate the constants, a and b, in Lame’s Equations for this application

(5 Marks)

c) Calculate the corresponding circumferential stresses at the inner and outer radii

(2 marks)


Diwedd/End






























Stress Analysis Formula Sheet 1


Two-dimensional stress and strain equations:











Three-dimensional strain equations:








Volumetric Strain:






	


Relationships between elastic constants:









Stress and strains in thin walled pressure vessels:








			Cylinders					Spheres	












Stresses in thick-walled cylinders: (Lame’s Equations)

Where a and b are found by applying boundary conditions




Loaded beams : Standard Cases


Cantilever Beams:
[image: ]

Simply Supported Beams:
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