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Q1

(a)

(b)

(©

List THREE (3) examples of non-ferrous metals and its applications.
(6 marks)

Figure Q1 shows the periodic table of elements. Group X consists of world’s most
expensive materials.

() Name the Group X.

(1 mark)
(i)  Identify TWO (2) exclusive properties of Group X.
(2 marks)
(iii)  State TWO (2) examples of Group X.
(2 marks)
(iv)  List THREE (3) applications of Group X.
(3 marks)
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Figure Q1: Periodic table of elements.

Polymerisation is a chemical process that combines several monomers to form a
polymer or polymeric compound.

@) List TWO (2) types of polymerisation.
(2 marks)

(i)  Explain the process of polymerisation with the aid of illustration by using

ethylene (C2Hy) as a sample.
(4 marks)
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Q2

Q3

(@)

(b)

(©)

(a)

(b)

©

(d

Define ceramics.

(1 mark)
Figure Q2 demonstrates the common processing of ceramic.
Milling X Mixing = Y
Finishing}- Sintering [¢=  Z
Figure Q2: Process flow chart for production of ceramics.
(i) Name the process X, Y, and Z.
(3 marks)
(i)  Explain TWO (2) importance of milling.
(4 marks)

(iii)  Explain the microstructure changes of ceramic from milling process to
finishing process with appropriate sketch.
(5 marks)

Mr. Aizat could not obtained the required density for his compacted silicon
carbide (SiC) block even though it has been sintered at 1500 °C for 24 hours. The
melting temperature for SiC is 2700 °C.

@) Identify the cause of this problem.

(2 marks)
(i)  Suggest ONE (1) solution to overcome his problem.

(5 marks)
List THREE (3) types of composites materials.

(3 marks)
Explain the function of matrix in composite materials.

(2 marks)
Explain the function of reinforcement in composite materials.

(2 marks)
State TWO (2) examples of reinforcement.

(2 marks)
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Q4

Qs

(e)

®

(@)

(b)

(©)

(a)

(b)

A metal matrix composite consisting of 50 vol % boron filament within an
aluminium matrix is prepared. Given that modulus of elasticity boron and
aluminium are 410 GPa and 69 GPa, respectively.

Calculate the composite modulus under:
i) Isostrain condition
(i)  Isostress condition

(6 marks)

Plot a graph of modulus elasticity, E versus volume fraction of filaments, Vp for
the case of aluminium reinforced boron based on Q3(e).

(5 marks)
Identify FOUR (4) types of Hardness Tests.

(4 marks)
Distinguish between Charpy Impact Test and Izod Impact Test.

(4 marks)

Describe briefly the function of materials characterisation techniques that listed
below:

(i) Atomic Absorption Spectroscopy (AAS)
(i)  Scanning Electron Microscope (SEM)
(iii)  X-ray Diffraction (XRD)
(iv)  Fourier-transform Infrared Spectroscopy (FTIR)
W) Thermal Gravimetric Analysis (TGA)
(vi)  Energy-dispersive X-ray Spectroscopy (EDS)
(12 marks)

Ir. Yunos is an aircraft design engineer. Currently, he is designing a landing gear
of aircraft with high specific strength. There are two types of materials to be
employed for his consideration, which are titanium alloys and tungsten alloys. By
using or/ p selection chart in Figure Q5(a) (in Appendix), recommend Ir. Yunos
the most suitable material for his design, by choosing between titanium alloys and
tungsten alloys.

(8 marks)

Use the selection chart in Figure Q5(a) to determine the subset of materials with
strength or greater than 100 MPa and a performance index M = C)'f/p2 greater than
100 MPam®/Mg?. Show your work with a sketch on the selection chart. Attach
Figure Q5(a) in Appendix together with answer booklet.
(12 marks)
- END OF QUESTIONS —
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Figure QS (a): Materials selection chart.

TERBUKA
5

CONFIDENTIAL




