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ArrLIED MARINE ENGINEERING

Attempt ALL questions
for each part question are shown in brackets

& }) With reference to aluminium as a hull material:

(@)  explain how pure aluminium differs from marine grade aluminium; 4)
.(b) explain THREE significant problems associated with aluminium during construction @
and in service. (6)

%~ (a) Define the term sainless steel, making reference the percentage quantities of its
TWO main constituents. “4)

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

M) femitic; ~ Sy, Lot Godott, Cylost (licton orr) @)
(i) austenitic; ~ heol [316) < Slp fule Vol - [ (o~ ﬁ"m) @)

(i) martensitic. -~ |nd "J‘MJ ( Pwrs ;l/wf,m) (2)

ISf (a) Describe how a Brinell hardness test is carried out. 3)

(b)  With reference to a ball race bearing, explain EACH of the followin g terms:

(i)  brinelling; (2)
@ )

3)

(if)  false brinelling.

SN

(c) Explain how false brinellin;

Describe FIVE different weldi sel, to join
/ TWO overlapping sections of

(10) @

/ With reference to Impressed Curt

: ) 2

(a) explain why it may be :

Sy 5

(b) describe, with the aid of a ¢ @

' )

(©) describe its operating prin€ &
c _
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_ ﬁ” With reference to osmosis in glass reinforced plastic (GRP) hulls:
(a) explain the process of osmosis and the method by which osmotic blisters occur in
service; (6)
(b)  describe a procedure for the local treatment of a single blister, 4) @
7
b
/ With reference to a PT100 probe (resistance thermometer):
(@) explain the principle of operation by which it is able to give a temperature
measurement; 3)
(b)  describe how the sensing element is constructed, explaining why it is called a PT100 :
probe; (4) @r Y
. > J
(¢)  explain why these probes typically have three or four wires to connect them to the
temperature indicating device. 3)

4%./ With reference to a thermistor:

(a) state the materials used in their construction, the principle of operation and the reason
for their use on vessels; (C))

state the temperature range over which the;

(b)

NS

state, with reasons, FIVE applications
vessel.
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97 (a) State the relationship between proportional band and gain. (2)

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

)/ (1) Describe how the gain of the control system can be increased and decreased. (2)
b i \
(i)  Describe what happens when the flow out is increased. (2)
(i)  Describe the effect of increasing the controller gain with respect to the steady
state tank level when the outflow is increased. (2)
(iv)  Describe how the introduction of Integral action would affect this system. (2)
) i Proportional
ol ) controller

WY

M. (a) Explain the term failsafe in a cont
is applied.

(b)  Explain the term fails
is applied.

State what is meant



