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Describe ONE destructive test that could be used to ensure quality control of 2

steel crane hooks during manufacture.
4 fense e ot
: o, et S e ogcssirecl aneC o





image5.png
Neme and deseribe a quality control test used to determine the sirength 2
of a concrete sample.
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4 Describe amnsverse beam test that could be applied to 4 timber
sample and support your answer with a skecl
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Which property is mezsured by an Izod impzct test?

(A) Hardness
(B) Malleability

Notch toughness.

(D) Compression strength
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‘Tensile tests provide an indication of tensile strength and other
propecties such as

2 toughness, impact steength and ductilty

b esiicac, comprosive steength and duciiy
@ toughness, proof siress and ductlty

4 harduess, compressive strength and clasticity,
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Non-destauctive tests commonly carred ot on welds include:
a tensile and penctcant
b ultrasoric and impact

© xorayand compression

©

cray and yray.
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The following data were detecmined from tensie tests of & sample of structuzal
sl used in a bridge.

Origina] crosssectional area = 40 mn’
Gauge length = 120 mm

Load at proportional it = 13 KN
Extension at proportional it = 0.19 mm.
Maxizmm load = 18 kN

Extension at maximum load = 4.9 mm

) Determine Yourg's Modalus for the structural stee.
[
b
= 12000 % 0.\Z 6
G000l £ 40RO
= 205 210" fa
Young's Motulus =

2.95....om

() Deteatine the ultiat tensile steength (UTS) fo the sructural seel,

VTS = Max {oad
2 J:v\ Area
= 18000
Goxlo
= 4r50410%a  urs-.
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‘Which of the following is a test performed on a batch of concrete to test its workability?

(A) Compression

(D) Tensile
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Complete the table for a type of notched bar impact test.

Name of notched ber impact test

Sketch how the specimen is held. Indicate on your sketch the
position of the notch relative to the striker.

1200 b

a7 A,
(D)
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A mild steel test piece is placed under an increasing tensile load.
When wil this test piece stert to permanently deform?

(4) Atfailure

Atthe elastic limit

(C) Atthe plastic limit
(D) At the ultimate tensile steength
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The fallowing graph shows the results of & tensile test on a metal sample.

Stress (MPa)

2504
225+
200

175

504

0% % % Strain

What is the approximate 0.29% proof stress for this metal sample?

A, T0MPa
B. 80MPa

© romre

D. 260MPa
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Describe with the aid of  skeich, the Charpy notched bar impact tet.
with the aid of a sketch.

NOTCHED-BAR IMPACT TESTS

Many materials have 10 resstsuddenly-appled or “mpact” lads whik in servic,
it has beenshown that impact stzengths are much lower than strengihs ackived
unde slowly applic Ioads. The notched:ba impact test were desgned o messere
the impact stength ofa material,but i actus] et they are unabl o o this. Valves
oblained from notched-bar impact tests are highly abirary and are of no fice
consequence in design problrns. Howeve,they are ofer used in material spesfia.
tions sine they do measure “noich oughnese”, a property quite diffclt o defie
in absolue terms. In practce, the sandsd specimen with it standard noich
broken or severely delormed by an impact blow, the energy required 0 propgate
the crack from the bottom ofthe notch seross the specimen eing measured m s
0. The sze and shape of the notch s of the utmost mportance, and very o
variations in notch siz or hape will e arge varitions in the e igure, hich
s commonly termed the “ensrgy o fracture” ofthe materiel.
“Thtee common types of st are ied

0 The tensile impac et uses a notched or ursnotched specimen whichis ioken
by @ dropping weight. The et i not common becaussof he farge capacis and
extrme sgiity requived i the testing machine,

(@) The Iaod sestemploys a cantilevesd test specimen of 10 m x 10 mm scton
‘which s broken by means of a swingin péndelum,

(99 The Charpy st tests the standard specmen s & bearm havinga span of 40,
the blow being defveredat a poin diretly behind the noteh.

i
Pubtasr

Figur 517, The prinides of e Lt 10 Crepy s, A) the 500 sscimen s
a3 Catlta, (5) e Oy Spccmen o s
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Briefly explain the difference between a load-extension curve and a
stress-stzain curve.

To alloes comparisen of fencile Foct peca/fs
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In compresion test, barreling occurs
St ————
JOR T ———
o when e deforming lod i removcd
4 only an cylindrica specimers.
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Tensile tests provide an indication of tensile strength and other
properties such as:

a  toughness, impact strength and ductility

b resilience, compressive strength and ductility
@ toughness, proof stress and ductility

d hardness, compressive strength and elasticity.
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Non-destructive tests commonly carried out on welds include:
a tensile and penetrant
b ultra-sonic and impact

¢ xeray and compression

(@ xray and y-ray.
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Select the alternative a, b, c or d that best answers the question or best
completes the statement. Circle the letter.

1 Ona stress/sain graph, toughness is indicated by the:
@ area under the total graph
b areaunder the straight line section of the graph
¢ length of the straight line section of the graph
d  the downturn in the graph after the UTS.

2 Strain can be calculated by:
a  dividing the load by the extension
b multiplying the load by the cross-sectional area
@ dividing the extension by the original length
d multiplying the cross-sectional area by the oniginal length.

3 In compression tests, barrelling occurs
a  after brittle materials have failed
(® s ductile material is squashed
¢ when the deforming load is removed

d  only on cylindrical specimens.

4 The indentor used in the Vickers hardness test is:
a  acombination of spherical and diamond point indentors
b two different sizes of hardened steel spheres
¢ adiamond cone
@ a diamond pyramid.
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Wheel —| Describe a suitable non-destructive test that will detect early signs of 2
possible wheel failure in Region A.

Axle ! A sui destruchive fest woul

Regih A4

.

Train wheel sectioned view
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