2502306
2503106
25097106
WORKSHOP TECHNOLOGY, MATERIALS
ANDMETALLURGY
{retMNov. 2021

Time: 3 hours

THE KENYA NATIONAL EXAMINATIONS COUNCIL

DIPLOMA IN MECHANICAL ENGINEERING
(PLANT OPTION)
DIPLOMA IN AUTOMOTIVE ENGINEERING
DIPLOMA IN CONSTRUCTION PLANT ENGINEERING

WORKSHOP TECHNOLOGY, MATERIALS AND METALLLRGY
Fhours
INSTRUCTIONS TO CANDIDATES

Fou should hove the _.I'i_i-_lrfln:.l-l.l.-'f.llj;_llrfl_l" s Py
srswer Tooiefet;
Dieawine mstrument
THI peprer consists of THO sections; A und B
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i e arswer booklet provided.
Marimum marks for each part of o guestion are as indivated,
Candidates should answer the guestions in English.

This paper consists of 4 printed pages,
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SECTION A: WORKSHOP TECHNOLOGY

Answer gy THREE questions from this seclion.

1. [al Husirate the features of a twist dell. {4 marks)

(o) With the aid of a sketch, descnbe each of the following drlling operitions;

{1 countersinking;
()} counterboring.
(& marks)
uF;if'jF (1) state three tunctions of cufting Haids i machinmg.
(i)  Withthe aid of a sketeh, explain the proceduare of parallel turming on a centre
lathe machine, (10 marks)
2 [a] Stare four; sheet metal materials. {4+ marks)
() L}-T Brale two bypes of heat ieatment cgupment,
(i} State four abjectives of heat treatment.
{6 marks)
(i (1] Lising sketches, explaim the differsnce between punching and blanking.
fiiy  Sketch the following tools stiting one use of each:
iF) el groove:
(L feadlonannge hatmener.
{10 marks}
o _j,.ﬂ"’ Mustrate the following types of welded joimts:
i} fap joint:
firy  bum poing
{31)  edge joint
[ Fanacksh
[ HE Slate wo causes of cracksin welds.
(i1} With the aid of diagrams. explain the following welding technigues citing an
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applicasioniof cach:

il lettwarnd:
(I}  mghtward,
{11 marks)



{c)

Nlustrate the following double row eveled lap joints:

(1) Zig-rag
(i} chain.
4 marks)
. @ Definethe following:
i1 malemal handling;
(I qualise comlend:
(I waste management
fi) Explain thie fallowinge types of maintenance:
{1} picventive:
(i) hreakdown,
(% marks)
{b) -F'ﬁ“iF State bwe precantions o observe when using vemier callipess:
Jap Hiustrate @ reading of 20012 mmy on o metie vermier seale of acturer (/072 mny,
{7 maurks)
(o) Describe the following metal finishing operatony:
(7] lacquesng:
(=" palishing:
(#r  blucing.
6 marks)
SECTION B: MATERTALAND METALLURGY
Answer gy THO questions fram this seciioh
5 ia) State four forms of supply of engineering materials: (4 marks)
() state two functions and four properties of coke when used in s blast firmace.
(0 ks
T2 State four types of iron ores.
{11 With the aid of asketeh, explain the operation of the cupola furnace.
{ 1i1 marks)
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an application of each in enginecring. {4 marks)
1] State three:
1] propertics of while cast iron:
(i) effects of impurities on cast iron.
{6 marks)
{c) Sketch the armangement of atoms in the tollowing umit cells and cite a nietal example in
cach case;
{i} face cenired cubic;
(i} body centred cubic;
(iii)  close packed hexasonal cubic,
(10 mmarks)
7 fm) {1} Define the term heat teeatment,
() State four methods of preventing corrosion.
(6 marks)
(b} Explain the followingz mechameal properties of materials:
{1 elasticrty;
fry  plasticity;
(i) . malleability.
(B marks)
(cr (i) Differentiate hetween forrous and non-ferrous materials.
{it)  State four types of plain carbon steely citing the percentage of carbon content in .
each bpe .
(8 marks)
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Differentiate between thermoplastics and thermosetting materials citing an example and



