L

2502/106

2503/106

2509/ TG

WORKSHOPTEC IMNOLOGY, MATERIALS
ANDMETALLUHGY

June/July 2022

Time: 3 howrs

THE KENYA NATIONAL EXAMINATIONS COUNCIL

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

MODULE 1
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INSTRUCTIONS TO CANDIDATES

You should Rave the follovwing for ihis examination:
Answer hookier
LIrawin IANITamerLy,
This paper consizis of TWO sectiony: A and B.
Arswer FIVE questions taking THREE questions from section A and TWO guestions
froime Section B,
Maximam marks for eack part of a quesfion are as indicated.
Candidates should answer the questions in English,

‘T'his paper consists of 4 printed pages.

Candidates should check the gquestion paper to ascertain that
all the pages are printed os indicated and that no questions are missing,
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SECTION A: WORKSHOP TECHNOLOGY
Answer any THREE questions from this secticon,
State four safety rufes to observe when working in the workshop. {4 marks)

Explain three methods of waste disposal and state specific matenals considered
m cach method,

{6 marks)
(i) Describe the following limits and fits processes.
(L Shrink fit;
{I[} Foreefit,
State an example of application n each case.
{ii)  Explain the following types of tolerances giving an example.
() Bilatera] tolerance:;
(IT) Linilateral tolerance.
{ 10 marky)
TMustrate the following gas welding jomts;
i1l fillet:
(1) bute;
{111}  cofmer
{6 marks)
Ulsing sketches, explain the following gas welding techmques:
(1) leftward;
(11} rightward.
(& marks)

Explain the principle of TIG welding process and state two precautions when carrying
out the process. {6 marks)

Explain the following sheet metal formang processes:

1 TAISINGE;
{(iiy  bcading;
(ij  punching.
{1 Tarks)
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{b)  Explain the following finishing processes
(1) lacquering.
(11} blung:
(i1} palishing.
(6 marks)
() (1) State four cffects of hieat treatment on metals.
(1}  Descmibe the following heat freatment processes:
(I) hardening;
(T1) tempenng,
(¥ marks)
i, {a) Explain the terms:
(1) IR nATICE;
(i)  routine malntenance;
(1) breakdown maintenance.
(5 marks)
(b} ] State three functions of cutting ftuids,
(ii}  Using a sketch. explain the stepsimvolved in facing a round bar of steel.
(4 marks)
{e)  Hlustrate the following tools indicating the maderial each i made from
(1} reamer;
(i) ball pein hammer.
{6 marks)
SECTION B: MATERTALS AND METALL.URGY
Amswer ary THO questions from thiz seciion
5 (a) Describe the following heat treatment processes:
(i) annealing;
(1)  carbunzing;
{ii)  hardening.
(6 marks)
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(B), (i} Explain two types of corrozion.
(i) DPescribe:
(1} electroplating .
{II}  painting.
{10 marks}
() Explain four propertics of bearing materials. (4 marks)
. {a) (1} State two types of mibber
(i) - Explin-twe misthods of wiood preservation,
5 minrks)
ih) (1) State two properiies. of alaminivm alloy,
(1} LExplain the method of production of aluminimn stating twe of its applications.
(9 marks)
(] (1) State twe heat registant steels:
{1} Describe Nickel and state two of @ts applications.
i marks)
Fi (ah Explam four types of plam carbarrsteel and state an application of each: (% marks )
(B Explain two tvpes of mon ores, (2 marks)
fe) {1 Explain the following terms citing an example of each;
(L} mixture:
(I} compound;
(IIIy solid solotion.
(6 marks)
i} [Hlustrate the following crystal stnietures:
(T} body cenitered cubic;
(1Y face centered cubic,
[} marks)
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