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APPLIED MARINE ENGINEERING

Attempt ALL questions
Marks for each part question are shown in brackets

1. With reference to carbon fibre:

(a)  describe how the base raw material is turned into a useable carbon fibre; (2)
(b)  describe how the fibres produced in part (a) are turned into a usable product; (2)
(c) explain how its internal structure gives it its unique strength properties; (2)
(d) list FOUR properties of carbon fibre that make it desirable for marine fabrication. (4)

2. With reference to the installation of copper pipes in engine cooling systems:
(a) describe THREE possible causes for their premature failure; (6)

(b) outline FOUR recommendations for the installation of copper pipes. (4)

3. With reference to fatigue failure of components:

(a) describe how material fatigue testing is carried out in the laboratory; (2)
(b)  sketch the surface appearance of a fatigue fracture; (2)
(c) describe the THREE stages of the failure; (3)
(d) list the methods available on board to limit the possibility of fatigue failure to a
propeller shaft. (3)
4. Describe, with the aid of sketches, FIVE defects that may be present on a weld produced
using the covered electrode welding process. (10)
5. With reference to the cathodic protection of hull fittings:
(a) explain how sacrificial anodes achieve this; (2)
(b)  state where sacrificial anodes would be fitted and why; 4)

(c)  describe an impressed current system, stating the principle on which it works. (4)
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6. With reference to in service defects found in glass reinforced plastic (GRP) hulls:

(a)  state THREE possible causes of de-lamination; (3)
(b)  describe TWO methods of detecting de-lamination in service: (2)
(¢)  describe TWO methods of repair to de-lamination on a sandwich construction hull: (2)
(d)  list THREE design problems that can lead to stress cracking. (3)

7. (a) Describe, with the aid of a sketch, how a Bourdon Tube can be utilised to measure
temperature. (%)

(b)  State a typical application and location for this type of device. 2)

8. (a) State the reasons for fitting a pneumatic process valve with EACH of the following:
(i)  avolume booster: (2)
(1)  a feedback positioner. (2)

(b)  State, with reasons, the type of actuator fitted to the process valves for EACH of the
following systems:

(i)  afuel supply system in which the valve must not move on loss of power to the
control system,; (3)

(i)  alubrication oil cooling system in which the valve diverts the oil through a
cooler. (3)
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(a)  State the relationship between proportional band and gain.

(b)y The ﬁgprc shows the level in a water tank is being controlled by a float and lever
proportional system.

(i) Describe how the gain of the control system can be increased and decreased.
(1) Describe what happens when the flow out is increased.
()  Describe the effect of increasing the controller gain with respect to the steady
state tank level when the outflow is increased.
(iv)  Describe how the introduction of Integral action would affect this system.
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In the Hydraulic Control System shown in the figure, identify components A, B, C, D, E, F,

G, H, Jand K from their symbols,

—

-
I

Hydraulic Steering Gear

System

__________

(10)



