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PRIFYSGOL CYMRU

Y Drindod Dewi Sant
UNIVERSITY OF WALES
Trinity Saint David

SWANSEA - ABERTAWE

EXAMINATIONS 2013/ 2014 Semester 1
AHOLIADAU 2013/ 2014

FACULTY OF: Applied Design and Engineering

NAME OF COURSE/PROGRAMME: HND Motorsport/Automotive/Motorcycle
Engineering

COHORT ENTRY POINT (Autumn or Spring): Autumn

YEAR OR LEVEL: Year 2

NAME OF MODULE/EXAM PAPER: Mechanical Principles : Phase Test 1
MODULE NO:

DATE OF EXAMINATION: January 2014

EXAMINATION TIMES:

START TIME: 9.00 AM
FINISH TIME: 11.00 AM
TIME ALLOWED: 2 hours

INSTRUCTIONS TO CANDIDATES:

Answer ALL questions.

The mark allocation is as indicated — total 50 marks.
A ‘formula sheet’ is provided for reference.

Assume ‘g’ = 9.81 m/s”.

and 1bar = 10° N/m® (P,)
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QUESTION ONE

At a certain point in a material there is a strain in the X’ direction of -15 x 10 and a strain in the
‘y> direction of -22 x 10°. The material has a Poisson’s ratio of 0.26 and a Modulus of Elasticity
of 180 GPa.

i.  Calculate the corresponding stresses in each direction at this point in the material and state
whether they are compressive or tensile.

ii. If at a second point in the material the stresses are found to be 64MPa (tensile) in the
‘x’direction and -38 MPa (compressive) in the ‘y’ direction, calculate the corresponding

strains.
' (10 marks)
QUESTION TWO

A cube, made from an Isotropic material, of side length 150mm is subjected to an external fluid
pressure of 25 MPa.

i.  If the modulus of elasticity of the cube material is 180 GPa and the Poissons ratio is 0.24,
calculate the bulk modulus and change in volume.

ii.  Explain what is meant by the term ‘orthotropic’ when discussing materials.

(10 marks)
QUESTION THREE

A 1 m long cantilever beam carries a uniformly distributed load of 1000N/m along its entire
length. A point load of 7 kN also acts at the free end of the beam. The beam has a flexural
stiffness of 2 MPa.

Calculate
i) The corresponding maximum deflection at the end of the beam
ii) How much the point load may be increased before the deflection exceeds 1.5 mm

(10 marks)
QUESTION FOUR

A thin walled cylinder is to act as an air receiver. It will have a diameter of 0.2m, and be 0.9m in
length and is to be made from sheet steel. The longitudinal and circumferential joint efficiencies
will be 62% and 70% respectively, and the maximum allowable stress in the material is 100 MPa.
If the receiver is to hold a pressure of 20 Bar, calculate the minimum wall thickness required.

, (10 marks)
QUESTION FIVE

A hydraulic cylinder has an external diameter of 300 mm and an internal diameter of 260 mm. If it
is pressurised internally to 150 Bar gauge, determine the radial and circumferential stresses at the

inner and outer surfaces.
(10 marks)
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