Cﬂ SWANSEA METROPOLITAN UNIVERSITY
2
PRIFYSGOL FETROPOLITAN ABERTAWE

EXAMINATIONS 2011/ 2012 Semester 2
AHOLIADAU 2011 /2012

FACULTY OF:. Applied Design & Engineering

NAME OF COURSE/PROGRAMME: BEng Manufacturing Systems Engineering
BEng Mechanical & Manufacturing
Engineering

YEAR OR LEVEL: Year 2 - PART TIME

NAME OF MODULE/UNIT/EXAM PAPER: Stress Analysis and Dynamics

MODULE NO:

DATE OF EXAMINATION: September 2012

EXAMINATION TIMES:

START TIME: 12 pm
FINISH TIME: 2pm
TIME ALLOWED: 2 hours

INSTRUCTIONS TO CANDIDATES:

Answer 3 from 4 questions.
Assume acceleration due to gravity, g =9.81 ms™

Attach any graph paper used to your answer booklet

Faculty Ref: FADES3 Stress Analysis Yr2 KL Page 1 of 5



a. A 3ton truck is hauled up an incline of 1 in 20 (5%) by a rope which is
parallel to the incline and which winds onto a 1.2m diameter winding
drum at the top of the incline. The winding drum has a mass of 0.5 tons
and a radius of gyration of 0.5m, and is coupled through a transmission
unit to an electrical drive motor. The mechanical efficiency of the
transmission unit is 85% and the frictional resistance to motion is 1.0kN at
all times. If the velocity and acceleration of the truck at a particular
instance are 1m/s and 0.1ms™ respectively, calculate the corresponding
power output from the electric motor. Neglect the weight of the rope
throughout your analysis.

[10 Marks]

b. The motor in (a) is used to haul the truck from rest at time zero, up the
incline until it reaches a speed of 1.5ms™. The power output from the
motor is then reduced to maintain this velocity for a further 15 seconds, at
which time the motor is switched off and the truck is allowed to coast.

i. Draw a velocity v time graph showing the motion of the truck from
time zero until it is just about to start rolling back down the hill.

[6 Marks]
ii. How Far will the truck have travelled before it starts rolling back
down the hill?
[1 Mark]

iii. Mark on the graph the point there the power of the motor was
calculated in (a).

[1 Mark]

iv. Using your answer to (a) and assuming a linear relationship
between power (J/sec) and velocity (m/s) calculate the total energy
output from the electric motor.

[2 Marks]



Attached to this exam paper is a ‘line diagram’ of a mechanism, which has
been drawn to scale. The crank OA rotates in a clockwise direction at 102
rev/min, the block B moves along the axis XX which is 30° to the vertical.
The block D moves along the horizontal axis YY. AB and CD are connected
by a pin-joint at C. AB =210mm, AC =80mm and CD = 240mm.

In the space on the right side of the worksheet, construct the velocity
diagram for the mechanism at the instant shown, and hence determine the
magnitude and sense of the instantaneous velocity of the sliders B and D.
A scale of 1cm = 0.1m/s should be used, and point O has been located,
from where your construction should begin. Make sure any lengths or

angles measured during construction are clearly marked.
[10 Marks]

b. Aroller coaster, shown below, consists of a sloping section AB, a circular

loop-the-loop section BC of radius r, and a straight horizontal section BD;
A

B D
By considering the transfer of energy, determine the least height, in terms of r,

of A above B, from which the car can start from rest without falling off of the
track at C.
[5 marks]

Discuss the assumptions that you have made in your answer to part (i)
[5 marks]



FORMULA SHEET

Free Vibrations;

v=an(X?=x?)

a=w’x
f_l_@
T 27
Dynamics

Assume g = 9.81ms™ in all calculations
2

Centripetal Force =

Momentum = Mass x Velocity
Force = Mass x Acceleration
T=la

| = mk?

Kinetic Energy = ¥» mv?

Linear acceleration
V=u+at
s=ut+ % at®
v2 = u® + 2as

Slope and deflection of beam theory;

d’y
El o M Bending moment.
X

3

Q=El % Shear Force
X
4

w = El Load

X4
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