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QUESTION 1

a)

List three (3) characteristics of metals and two (2) examples of metals. (5 marks)

b) Describe
i. ferrous and two (2) of their classifications (4 marks)
ii. non-ferrous metals; and two (2) of their classifications. (4 marks)
c) llustrate:
i. Metallic bonding (3 marks)
ii. Body-centred cubic (BCC) crystal structure (3 marks)
iii. Face-centred cubic (FCC) crystal structure (3 marks)
iv. Hexagonal close-packed (HCP) crystal structure (3 marks)
QUESTION 2
a) Define
i. low alloy steels (3 marks)
ii. high alloy steels (3 marks)
b)  Low alloy steels can be divided into three (3) classes. Describe those three (3)
classes of low alloy steels and their range of carbon contents. (9 marks)
c) High alloy steels have outstanding mechanical properties and divided into

structural/tool steels and stainless steels. Demonstrate five (5) categories of

stainless steels. (10 marks)
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QUESTION 3

a) Define the terminology in phase diagram below:
i. Components (2 marks)

ii. Solvents and solutes (3 marks)

b)  Using the Gibbs phase rule to identify the degree of freedom for point labelled in the
Pb-Sn phase diagram in Figure 1 below.
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Figure 1: Pb-Sn phase diagram
i. PointA (4 marks)
ii. PointB (4 marks)

c) A lead-tin of alloy in Figure 1 of composition 50 wt%Pb-50 wt%Sn slowly heated
to temperature of 300°C. Solve

i. Composition of o (2 marks)
ii. Composition of (2 Marks)
iii. Weight fraction of a (4 Marks)
iv. Weight fraction of B (4 Marks)
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QUESTION 4

a) Define what is surface hardening and give two (2) purposes of surface hardening.

(5 marks)
b) Describe type of surface hardening below:
i. Cyniding (2 marks)
ii. Nitriding (2 marks)
ii. Flame hardening (2 marks)
iv. Induction hardening (2 marks)
c) lllustrate the three (3) methods of carburising
i. Liquid carburising (4 marks)
ii. Pack carburising (4 marks)
iii. Gas carburising (4 marks)

End of question



