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Nearly all composites materials consist of two phas€s, which are Primary and

Secondary phas€.

(a) Explain the purpose ofeach phases.

(4 mark)

(b) Design flexibility, corrosion resistanae, low rclative Investrnent and durability

are the advantages ofcomposites Matedal.

Explain roughly about a design flexibility in composites.
(4 ma*s)

(c) State FM (5) basic types ofcomposites matcrial.
(5 mark)

(d) Name the process which is used in composites manufacturing shown in figure

Ql(d).
(3 marks)

Figue Ql(d)

(e) Describe TWO (2) properties of Fiber Reinforce Polymer ( FRPS), so that ir is

very significantly useful in a€rospace industry.
(4 marks)

Q2 (a) Explain THRf,,E (3) of mechanical properties which can be

Mechanical Tesile Test.

(b) Stale oNE (l) each of mechanical ptopcnies which car be

Impact Test, Bending Tcst and Hardness Test.

obtained from

(3 marks)

obtained from

(3 marks)
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(c) The Tensile Test result of material ofP, Q and R are shwon in figule Q2(c).
Compare by rank the tougbness of P,Q and R.

(3 marks)

Engineering
tensile
stress, o

Figue Q2(c)

(d) Explain the reason of your aDswer in Q2(c).

(eJ

(2 marks)

Determirc the stress (o), ifthe 5kN forc€ (F) applied to lommdismeter bar of
1040 ca6on still.

(4 marks)

The tensile test alone cannot predict the behavior of a saudrral material used

at elevated tempentues.
Name the alterndive test.

(2 marks)

Narne the mechanical test should be done to dertermine the failue subjecred to

a cyclic stress ofa certain form, amplitude and the number ofcycles.
(2 marks)

Defrne the most imporiant graph dafa in Q2(g) for engineering design to

identify the endurance limit of matedals
(3 marks)

Explain TITREE (3) examples ofCorrosion Measure.
(6 marks)

Skerch with exptamtion the evolution to failure (fiacture) of moderately

ductile materials.
(6 marks)

Differ€nciale the properties ofmatcrial A, B and C when the behavior of
ftactue is shown in figule Q3(c).

(5 mark)

(0

(c)

(h)

Q3 (a)

(b)

Englne€rlng tensilo strain,

(c)
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Figuro Q3(c) : Fracture Behaviour

(d) List TEREE(3) examples ofthe common Nondestuctive Testing (NDT)

Method.
(3 marks)

Q4 (a) Arange in desc€nding o.der ofthe material base on physical poperties:

(i) Electrical Conductivity of Silver, Polystyrene,Silicon and Concrote.

(2 ma*s)
(iD De.sity of Aluminium, Gold, Wood and lron.

(2 marks)

(b) StateTtrREE(3)ofClassificationofMagneticMaterials.
(3 ma*s)

(c) Diflerentiate each Classifications ofyour answer in Q4(b).
(3 nalks)

(d) Explain the following;

(D Heat Capacity.
(2 marks)

(2 marks)

(2 narks)
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(ii) ThermalConductivity.

(iiD Thermal Shock Resistance
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a5 Most a Foducts need to sadsry some performance target$, which is determined by
considering the design sfrecification e.g. they must be cheap, or stif, or sfong, or light
when to be manufactur€d. Each of thes€ performancc requirements will inlluence
which materials should be choosen. ( i.e. bicycle ftame making).

(a) List out THREE (3) malerials which can be considered for bicycle frame
making.

(6 marks)
(b) Select ONE (l) ofthe best material in your consideration.

(2 marks)

(c) Explain the reason on your selection in Q5@).
(8 marks)

a6 (a) Explain the following:

(i) Nanotechnology

(iD Top-DownNanofabrication

(b) State FOUR (4) applications ofNanotechnology.

(2 marks)

(2 marks)

(4 ma*s)

-END OF QUESTION -




