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1996 Question 2

{a) it Distinguish between macroscopic and microscopic examination of metallic materials.
{ii) Explain any two of the following terms: elastic limit; tensile strength; proof stress.

(b) A tensile test on an alloy gave the following results:-

Stress (Nfmm® 68 135 200 275 308 325 338 350 "
Strain (x 1000) 0.75 1.50 225 3.25 4 4.75 5.5 1.25

Plot the stress-strain graph and use the graph 1o find:-
(i) 0.2% proof stress;

(i) Young's Modulus of elasticity for the alloy.

(e) Explain the principle of any two of the following non-destroctive tests:
{i) liquid penetrant test;
(i) radiography test;
(iii)  eddy-current tesl.

In each case state whether the test is suitable for detecting internal or external flaws.
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1997 Question 2

{a) (i) List three elements of poor design that may contribuie to early failure in components,
(i) Describe a test proceduse based on Pulse Reflection.

(b} Explain the principles of any twe of the tests shown below.
Refer in particular to:
(i) Basis for results;

(i) Specific name of test;

(i) Distinguishing features.

2 v v
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1997 Question 2 cont.

{ch

Tdentify the type of non-destmctive test most suitable for each of the following defects

(i) Surface cracks in Ferro-Magnetlc materials;

(i) Internal flaws in welds;

(iii}  Surface cracks in Non-Ferrous materials.
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1998 Question 2

(a) The results of four separale tensile tesls are shown in graphical form. Discuss the results using the
following guidelines:

(i) propertics of cach sample tested;
(iiy  type of matcrials,

/r-;-t—l..- Tast 2.

e e

o VC

(b}  Compare two toughness tests referring to:
(i) test arrangement;

(ii) energy utilised.
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1998 Question 2 cont.

(c) (i A non-destructive test is represenied diagramatically in Fig. 2. Outline the principles of the test
and suggest a suitable application.

(i} E:mmm eddy current testing with the magnetic particles test. Suggest a suitable application for
e
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1999 Question 2

(a) Distinguish clearly between the following forces:

(i g (i %
(i1}
(iv) e 7
f ,/é
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1999 Question 2 cont.

(b)

(c)

Two common lest specimens are shown at A and B, Select one specimen and describe fully the test
associated with it using the following guidelines:

(i} Test name and porpose;

(i) Test procedure; (A)
(iif)  Results, )

Describe the principles of any two of the following non-destructive tests:

(i) Ultrasontc;

(i)  Magnetic;

{iiiy  Radiographic.

In each case selecied, state its suitability for the detection of intemal or external faults,
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2000 Question 2

ia) (i) State three reasons for testing materials mechamseally.

(it) Outline the principles of any one test associated with one of the testing machines shown below.
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2000 Question 2 cont.

ih) The following data was obtained in a tensile test on 2 specimen of 12 mm diameter and of 530 mm gange
length.

Load (EN) 0 |65 o0 110 | 128 | 147 [ 183 | 197 | 194 | 180

Extension (pom) | 010 | 030 | 040 | 050 | 100 | 2.00 | 500 | 800 | 1153 | 140

Plot the lead / extension graph and determine:

(i) The tensile strength.

(i) The 0.1% proof stress.

ic) Explamn wiry nen-destmctive tests are needed in sndustry.
Describe briefly one non-destuetive test you have studied.
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2001 Question 2

{a)

(b)

The force-extensicn graphs for three non-ferrous metals are shown. Fedraw the graphs into your answer
book matching the metals listed below with a corresponding graph and briefly outline the ductility of ach.

(i) Soft Copper;
(ii) Alumiminm;

(1i1) Soft Brazs
FORCE

—

EXTENSION

Angwer gach of the following.
(i) Define any two of the following.
Malleability; Toughness: Hardress: Youngs Modulus of Elasticity,

(ii} Suggest a smtable mspection technigue for detecting the following defects.
Internal cavities i zlummimm castings; Surface cracks m cast iron plates; Intemnal faults m
welding joints.
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2001 Question 2 cont.

(c) A non-destuctive test i3 represented diagrammarically in the drawing below.

(i} MWame the test;
(i) Onuthine the principles of operation;
(iii)} ~ Suggest a swtable application.

/s
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2002 Question 2

ia) i1) In the Load-Extension graph below describe the ranges A B and C.

Load {kN)

Extension (mpn}

(1)  What is fatique failure?

Copyright © PracticalStudent.com



2002 Question 2 cont.

(b)

(©

Explain any test based on the diagram below using the following guidelines:

(1) Name and purpose of test;
(if)  Test procedures;
(iif)  Expected results.

\
O

Describe the principles and applications of any two of the following tesfs:

i1) Ultrasonic,
(i)  Radiographic;
(1i1y  Magnetic.
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2003 Question 2

(©

(1} Explain the term cregp with reference to metals.
(i1}  State two factors that affect the behaviour of cresp in metals.

A tensile test on a specimen matenal gave the following results:

Stress (N/mm”) 44 110 220 264 300 330 340

352

Strain (x 1000y | 0.50 | 1.25 | 250 | 3.00 | 3.75 | 500 | 575

7.50

Using the graph paper supplied. plot the stress-strain graph and defernune:

i1) The 0.2% proof stress;
(i} Young's Modulus of Elasticity for the material.

(1) Name two non-destructive tests used to detect internal flaws in metals.

(i1)  Describe, with the aid of a diagram one of these tests.

Copyright © PracticalStudent.com




2004 Question 2

(a) Dafferentiate between any two of the following in relation to materials
testing:

(i) Ductile fracture and brittle fracture;

(ii) Macroscopic and microscopic exammnation of materials;
(iii) Fatigoe and creep;

(iv) Izod and charpy.

(b)  Describe the Vickers hardness test using the following guidelines:

(i) The principle of the test;
(ii) The type of indenter used,
(iif) An advantage of this test.
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2004 Question 2 cont.

{c) A non-destructive test is represented in the drawing below:
(i) Name the fest;
(ii) Omtline the principle of operation;

(iii) Suggest a suitable application.
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2005 Question 2

(a) With reference to impact testing, describe each of the following:

(i) Tesung procedure;
(ii) Izod method;
(iii) Charpy method.

(b) A tensile test on a specimen gave the following results.

Stress (N/mim?) 68 135 [200 |275 |308 |325 |338 |350

7.25

h
o
=

4.00 |4.75

32

th
L¥ /]

Strain (x 1000) 0.75 |1.50 |22

Using the graph paper supplied. plot the stress-strain diagram and

determine:
(i) The 0.2% proof stress;
(ii) Young's Modulus of Elasticity for the matenial.

{c) Describe the non-destructive tests most smitable for each of the following

defects:
(i) Surface flaws in non-ferrous materials;

(ii) Imternal flaws in welds.
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2006 Question 2

(a) Answer any two of the following;

(i) Compare the indenters vused in Brinell and Vickers hardness tests;

(ii) With reference to tensile testing, explain the elastic limit of a

material;

(iii) Idennufv two factors necessary to prevent early fatigue failure in a

component.

{b) The following data was obtained from a tensile test on a specimen of 10mm

diameter and gauge length 60mm.

Load (KN} 16 32

2

th

110 | 132 | 142 | 140 [135

72 0
09 [ 1

Extension (mm) | 0.2 0.4

=
1

th

25 | 50 | 85 [ 100|120

Using the graph paper supplied, plot the load-extension diagram and

determine:
(I} The tensile strength;

(ii) Young's Modulus for the specimen.
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2006 Question 2 cont.

(c) (i) State rwo reasons why non-destructive tests are necessary in
industry.

(ii) Dlescribe, with the aid of a diagram_ a test suitable for the detection

of mternal flaws.
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2007 Question 2

(a) (i) What are the advantages of mechanical testing?

(ii) Compare Izod and Charpy impact tests.

(b) (i) Identify the basic information that can be obtained from a tensile test.

(ii) With reference to the graph shown below, cutline the properties asseciated with
materials A B and C.

Load

Extension
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2007 Question 2 cont.

(c) (i) Why are non-destructive tests used in the manufacture of engine parts?

(ii) Describe, with the aid of a diagram. a smtable non-destructive test for assessing
welds for internal faults.
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2008 Question 2

{a) Answer any two of the following:

(i) Distinguish between microscopic and macroscopic examination of
metals:

(i) With reference to metals. explain the term cregp. Identify two factors
that influence cregp;

(iii) Compare the indenters used in both the Brinell and the Vickers hardness
tests.

(b) The following data were obtained from a tensile test on a specimen of an

alumininm alloy.

Stress (Nmm') | 50 125 | 195 | 260 | 300 | 330 [ 350 | 352

I
[

Strain (x1000) 060 ] 140 3.00) 3.70 | 5.00 | 7.00

Using the graph paper supplied, plot the stress-strain diagram and then
determine:

(i) The 0.1% proof stress;

(ii) Young's Medulus of Elasticity for the specimen.
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2008 Question 2 cont.

{c)  The iron casting illustrates two defects at A and B. A

&

T
,»;:4”// f@f//,; ///;%/,J /:f,f

(i) Identfy suitable non-destructive tests

to determine the defects shown at A and B. i

) ./. s
/;_ ’/Wﬁ/

{iiy  Describe, with the aid of a diagram,
the test identified to locate the defect at B.
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2009 Question 2

e I |

—»
- s
Test material \\_\‘ e \

H

(i) Identify the hardness test shown

(a) The diagram illustrates a hardness testing machine. /—
/ \

(ii) Describe the mam features of this mechanical test.

(b) The Stress-Strain graph and the test specimen used 1n a tensile test are

shown.
| B

AT 400 ]
= 1
E - C
£ . / \
é )\\\ M | Tensile test
2004 1'\/J specimen

10 20 30 Strain (%)

(i) Identify the points A, B and C on the Stress-Strain graph.

(ii) Describe, with the aid of diagrams. the shape of the test specimen
at pownt B and the shape of the test specumnen at pownt C.
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2009 Question 2 cont.

(c) (i) Outhne two reasons why non-destructive tests are used in the
manufacture of cast motercycle engines.

(ii) Describe, with the aid of a suitable diagram. a non-destructive test
for locating surface flaws on aluminium castings.
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2010 Question 2

(a) (i) Outline two reasons for the mechanical testing of metals to the point
of destruction.
(ii) Descrbe the main features of the
mechanical test represented i the
diagram, with reference to the following:
s Purpose of the test
¢ Principle of operation. }2 ‘\L

()  The following results were obtained from a tensile test on a cold-worked
brass specimen. The test specimen was 16 mm in diameter with a gauge
length of 80 mm

Load (EN) 23 | 46 | 69 | 32 g4 g4 | 102 | 110 | 123 | 131 | 136 | 139 | 132 | 112

Extension(mm} | 0.1 (02 | 03 [ 04 | 05 (06 | 08 | 10| L5 | 20

I
in
"
=)
P
=
i
La.

Using the graph paper supplied, plot the load-extension diagram
and determune:

(i) The ultimate tensile strength (UTS),
(iiy The 0.1% proof siress.

Copyright © PracticalStudent.com



2010 Question 2 cont.

{c) Describe, with the aid of suitable diagrams, each of the following
non-destructive tests (NDT )
(i) Eddy current testing;
(ii) ERadiography (x-ray) testing.
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2011 Question 2

(a) (i) Distinguish between metal fatigue and metal creep.

(ii) Compare the two hardness tests represented in diagrams A and B.
making reference to:
* name of tests
+ method of measurement

¢ test-material sutability.

load load
Ul L
Indentor — Indentor
| d | | a |
Dhagram A Dhagram B
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2011 Question 2 cont.

(b)  The following results were obtained from a tensile test on an aluminim

alloy.
Stress ['\1]]]]12} 44 110 | 220 | 264 | 300 | 330 340 | 352
Strain (=1000) 0.5 125 25 30 | 375 50 | 575 15

Using the graph paper supplied. plot the stress-strain graph and determine:
(i) Young's modulus of elasticity for the alloy;
({ii) The 0.1% proof stress.

(c) (i) Non-destructive tests (NDTs) are generally more expensive than other
forms of metal testing. Explain two reasons for the use of NDTs 1n
industry.

(ii) Describe, with the aid of a suitable diagram_ one non-destructive test
that uses ultrasonic principles as a method of flaw detection.
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2012 Question 2

(a) (i) Describe the principle of operation of any one 1mpact test.
(ii) Compare the two impact tests represented 1 diagrams A and B.

{;—_
> | | e
\HI I-_‘__-'
/ ]/
L NV
Impact test A Impact test B
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2012 Question 2 cont.

(b) The results shown below were obtained from a senes of tensile tests on
the following metals: Brass. Copper and Mild steel.

Brass Copper Mild steel
Stress Stress Stress

B

Strain Strain Stram

(i) Describe the degree of brittleness in each of the metals shown.

(ii) Explain the difference between the elastic state and the plastic state
when mild steel 15 subjected to a tensile test.
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2012 Question 2 cont.

(c)

(@

(i)

In the mamufacture and maintenance of aircraft, a range of
non-destructive testing (NDT) 15 used to check for internal and
external flaws.

Identify two NDTs that exanune surface imperfections and
two NDTs that detect internal flaws.

Describe. with the aid of suitable diagrams. one non-destructive test
used to check for mtemal faults in welded joints.
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2013 Question 2

(a) (1) Dastinguish clearly between fatigue and creep with reference to
deformation of metals.

(ii) Mechanical tests are carried out to determine metal properties.
These include:
A - Tensile test;
B - Vickers test;
C - Izod test.

For each of the tests A. B and C, identify and describe the metal properties
under examination.
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2013 Question 2 cont.

{(b) The results shown below were obtained from a tensile test on a non-ferrous alloy
with a 10 mm diameter and 50 mm gauge length.

Load (KN) 15 25 40 60 80 | 100 | 107 | 108 | 105 96|

Extension (mm) | 0.06 | 0.10 | 0.16 | 0.26 | 0.38 | 0.65 | 090 | 1.00 | 1.20 1.4CI‘

Using the graph paper supplied. plot the load-extension diagram
and deternmne:

(i) The ultimate tensile strength (UTS);
(ii) The 0.1% proof stress.
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2013 Question 2 cont.

(¢) (i) Outline three advantages of using non-destructive tests (NDT) i
mdustrial engieenng.

(ii) Name the NDT shown below. Describe the principle of operation and
the applications of this NDT.

-
i
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