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This booklet contains 4 questions. Answer all questions.
All answers should be written in answer booklet.
Write legibly and draw sketches wherever required.
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QUESTION 1

a) Metals is divided into ferrous and non-ferrous. Define and list two (2) examples of

each:

i. Ferrous metals (4 marks)

ii. Non-ferrous (4 marks)
b)  Describe five (5) properties metals. (5 marks)
c) lustrate:

i.  Aluminum alloys (2 marks)

ii. Copper alloys (2 marks)

iii. Nickel alloys (2 marks)

iv. Titanium alloys (2 marks)

v. Magnesium alloys (2 marks)

vi. Zinc alloys (2 marks)
QUESTION 2

a) Describe the carbon content range for:

i. low alloys (2 marks)
ii. high alloys (2 marks)
iii. low carbon steels (2 marks)
iv. medium carbon steels (2 marks)
v. high carbon steels (2 marks)

b) Demonstrate types, two (2) characteristics and two (2) applications of steels below:

i.  Low carbon steels (5 marks)
ii. Medium carbon steels (5 marks)
iii. High carbon steels (5 marks)
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QUESTION 3

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

Using the Gibbs phase rule to express the degree of freedom for point labelled A-C
in the Pb-Sn phase diagram in Figure 1 below.
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Figure 1: Pb-Sn phase diagram
i. PointA (3 marks)
ii. PointB (3 marks)
ii. PointC (3 marks)
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c) A lead-tin of alloy in Figure 1 of .composition 60wt% Pb—40wt% Sn slowly heated

to temperature of 150°C. Solve

i. Composition of (2 marks)

ii. Composition of (2 Marks)

iii. Weight fraction of o (4 Marks)

iv. Weight fraction of (4 Marks)
QUESTION 4

a) Define what is surface hardening and give three (3) purposes of surface hardening.

(5 marks)
b)  Describe the active ingredient for surface hardening below:

i. Cyniding (2 marks)
ii. Nitriding (2 marks)
ii. Flame hardening (2 marks)
iv. Induction hardening (2 marks)
iii. 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



