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INSTRUCTION: Answer FOUR (4) questions only.

Question 1

(a) Explain the general process of performing penetration hardness testing.
(10 marks)

(b) In steel processing, there are two basic steps involved. Describe the process to produce pig

iron in a blast furnace. Picture will be an advantage.

(15 marks)

Question 2

(a) A Brinell hardness measurement using a 10mm diameter indenter and 500kg load,
produces an indentation of 1.8mm on the sample. Calculate Brinell Hardness Number
(BHN).

(5 marks)

(b) Why Silicon ig considered as one of the important elements in carbon steel?

| (5 marks)

(c) Identify THREE (3) important areas in the Complete Solid Solution Phase Diagram.
) (15 marks)

Question 3

(a) Gold forms a FCC structure and has an atomic radius of 1.44 A. Calculate the volume of its
unit cell.
(6 marks)
(b) Define the meaning of quenching and list down each type of quenching starting from Phase
1 to Phase 2. Then, briefly describe the process involved in Phase 1.
(15 marks)

(c) Compare and contrast between covalent and ionic bonding.
(4 marks)

Question 4

(a) Refer Fig 1. Answer following question.

0] State specifically the name of the above test.
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(i) What are the function of load cell and extensometer.

(i) List down the information or data produced by the above test.

Lozd ceil
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i crosshead T

= >

Figure 1: Mechanical test
(10 marks)

(b) Calculate the Vickers hardness number (VHN) for metal if the indentation cause by 50 kg is

1.5 mm for d1.
(5 marks)
(c) Draw a Complete Solid Solution Phase Diagram and show the important points in the
diagram.
(10 marks)
Question §

(a) Calculate the radius of a vanadium (V) atom, given that V has a BCC crystal structure, a
density of 5.96 g/cm®, and an atomic weight of 50.9 g/mol.

(6 marks)

(b) List down FOUR (4) factors that influencing corrosion.
(4 marks)

(c) By referring to Figure 2, describe the phenomena of failure associated and explain the

needs of insulation.

FTD 12102 METALLURGY A2




JULY 2010

FTD 12102 METALLURGY

CONFIDENTIAL

Stestor
Aluminum

Copper T T Insulation

Aluminum

Figure 2: Failure of component
(15 marks)

END OF QUESTION
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