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APPLIED MARINE ENGINEERING

Attempt ALL questions
Marksfor each part question are shown in brackets

1.

2.

3.

4.

(@

(b)

Define the term stainless steel, making reference the percentage quantities of its
TWO main constituents.

With reference to EACH of the following grades of stainless steel, list ONE of its
unigue properties and a common use that utilises this property:

() ferritic;
(i)  austenitic;

(i)  martengitic.

With reference to manufacturing components from a uminium:

(@)
(b)
(©)

explain why it may be necessary to anneal aluminium;
describe the problems encountered when working with annealed aluminium;

describe how it could be annealed on board a vessdl.

With reference to fatigue failure of components:

(@)
(b)
(©)
(d)

describe how material fatigue testing is carried out in the laboratory;
sketch the surface appearance of afatigue fracture;
describe the THREE stages of the failure;

list the methods available on board to limit the possibility of fatigue failure to a
propeller shaft.

With reference to the attachment of aluminium superstructures to a steel hull:

(@)

(b)

(©)

(d)

explain why it is not normal practice to join the two components using conventional
welding techniques,

state the particular problems associated with the aluminium superstructure where it is
bonded to a steel hull;

outline the maintenance that should be carried out to ensure the continued structural
integrity of the vessdl;

sketch a typical transition joint that could be utilised to attach an aluminium
superstructure to a steel hull.
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(@)

(b)

Describe the problems associated with two dissmilar metals in contact in the
presence of sea water.

Describe THREE different methods that may be used to reduce the problems
described in part (a).

With reference to osmosis in glass reinforced plastic (GRP) hulls:

(@)

(b)

(@)
(b)

explain the process of osmosis and the method by which osmotic blisters occur in
Service,

describe a procedure for the local treatment of a single blister.

Explain, with the aid of a sketch, the design and operation of a thermocouple.

State ONE limitation of the thermocouple, stating how this is overcome in practice.

Explain EACH of the following control terms:

(@)
(b)
(©)
(d)
()

settling time;
repeatability;
dead zone,
hysteresis;

proportional bandwidth.
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The figure shows a tank filling with fluid at a variable rate, and an output regulated manually
by an operator controlling a value.

Explain, with the aid of a control block diagram, the control process taking place that
enables the operator to maintain a constant tank level, 'h' for varying rates of fluid flow
input.

Note: fluid flow in will always be less than the maximum flow out with the valve full
open.

(10)
FLUID IN
LEVEL
M GAUGE
T . OPERATOR
h
l VALVE j
FLUID
OuT

Fig Q9



10. (@) Identify components A, B, C, D, E, F, G and H shown in the figure. €]

(b) Explain the difference between a strainer and afilter in a hydraulic circuit. 2

Fig Q10



