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Q1 (a)

BNR 10102

SECTION A: Please answer at least ONE (1) question from this section.

Explain the difference between types of materials and show these

comparisons in terms of their main properties, bonding and structure.

(at least one comparison for every material)

(10 marks)

Sketch with complete label for the following planes and directions in unit

cubes:

(i) Oit)
(iD (332)

(iiD (z o t)

(iv) t01 it
(v) [l01]
(vi) tl 2 il

(12 marks)

calculate the linear atomic density in the tl l0] direction for the '
iron BCC which has a lattice constant, a eqval to 0'30 nm'

(3 marks)

Q2 (a) consider an alloy which is undergoing carburizing process, initially it has a

nniform carbon concentration o1 o.r vrf/o and is to be treated at 950oc

(1750"F). If the concentration of carbon at the surface is suddenly

brought to and maintained at I wtoh, how long it will take to achieve a

carbon content of 0.80% at a position 0.4 mm below the surface? The

diffusion coefficient for ,-bott in iron at this temperature is

;;liit -;/r; ass'me that the steel piece is semi-finite. (use

Tabte Q2 (a) to solve this question)

(b)

(c)

(15 marks)
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(b) Differentiate between steady state and nonsteady state diffirsion with an

appropriate diagram.

(10 marks)

e3 (a) Sketch a stress-strain diagram for a ductile metal. Indicate all the stated

information in the sketch diagram:

(i) Stress ru<is

(iD Strain oris

(iii) Madmum tensile stress

(iv) Elastic region

(v) Plastic region

(vi) Elastic (Young) Modulus

(10 marks)

(b) consider an aruminium bar subjected to a load with 360 KPa. The initial

diameter and after loading are measured and given as below'

Calculate:

Initial specimen diameter , do:0'050 cm

Diameter of specimen under load, di:0'04 cm

i) Engineering stress and strain

ii) True stress and true strain

(15 marks)

l
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SECTION B: Please answer at least ONE (1) question from this section.

Q4 (a)

Qs

Figure Q4 (a) is a copper-silver (cu-Ag) phase diagram. By using the

phase diagram solve the follodtg;

(i) Phase composition at 600 oC and 50 vtto/o Ag

(ii) Propose the possible phases at point A, B and C

(15 marks)

(b) Differentiate between quenching and normalizing heat treaftnent in terms

of the cooling procedure and the microstructure produced for steel'

(a)

(10 marks)

Illusfrate and explain the following stress-strain curves that are exposed to a

uniaxial stress applied in the direction of alignment:

i) the brittle fiber,

ii) the ductile matrix materials

iii)analignedfiber-reinforcedcomposite

(12 marks)

(b) Explain two (2) types of polymer's molecular structure'

(6 marks)

Slip casting and dry pressing are two examples of ceramics processing'

Ctr,oose one (1) process' illustrate the process'

(7 marks)

4
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Q6 (a)

(b)

(c)

BNR 10102

Figure Q6 (a) shows the sPecimen

optical properties of the specimen.

of aluminium oxide. ComPare the

(6 marks)

An aluminium wire 110 m long must experience a voltage drop of

lessthan 1.7 V when a current ol f.S A press through it. Compute the

minimum diameter of wire if the electrical conductivrty of aluminium is

3.8 x to7 1o.m;-1.

(10 marks)

Explain the relationship between magnetic flux density and magnetic field

using an equation.

(9 marks)

- END Or QUESTTON -
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TABLE O2 (a)

TABULATION OF ERROR FUNCTION

erfk) erf(z) erf(z)

0

0.025

0.5

0.10

0.15

0.20

o-25

0.30

0.35

0.40

0.45

0.50

0

a-0282

0.0564

0.1125

0.1680

o.2227

02763

a3286

0.3794

a.42E/.

0.4755

0.5205

0.5s

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.0

1.1

l-2

0.5633

0.6039

o.u20

0.6778

o-lrtz
0.742r

0.7707

0.7970

0.8209

0.8r''27

0.8802

0.9103

1.3

1.4

1.5

1.6

t.7

1.8

1.9

2.0

2.2

2.4

2.6

2.8

0.9340

0.9253

0.9661

0.9763

0.9838

0.9891

0.9928

0.9953

0.9981

0.9993

0.9998

0.9999
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100

(As)
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