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Abstract
The automobile industry is growing so fast in Ghana with its new sophisticated models on the Giaana
market; it has become necessary to find out whetimse who repair and maintain these vehicles énlabal
garages have the technical know-how to take ughh#enges.
A research was therefore conducted to determindetred of their technical know-how and also to atxie the
various methods used in carrying out basic repairraaintenance works of automobile engines.
An assessment was carried out by means of queatienand interviews. One hundred questionnairese wer
distributed and eighty seven were received. Analgéithe results revealed that there is an urgead rfor the
respondents to undergo retraining in order to rdiselevel of their technical know-how. Even thousgime of
their practices were right, most of them could leaftequent break down of the engines.
Keywords: poor engine repairs and maintenance, mechanicH, dacages, automobile industry.

1. Introduction
Auto maintenance describes the act of inspectintesting the condition of car subsystems (e.g. rexjgand
servicing or replacing parts and fluids. The auttweo maintenance and repair field offers many earri
opportunities for anyone who is mechanically inetinand educated in that field. The effective meshofl
performing maintenance and repairs operations recthie use of tools specially designed for the psep
recommended. The transport sector performs a grkain human activities.
It helps in the moving of goods from the hinterdarto the market centers, assists in the conveyahcaw
materials to their area of production, and promdtesism and trade. Due to these underlining facttine
transport sector has to be tackled with all theossness needed so as to improve its efficienayadisas the life
span of vehicles.
In Ghana, about 80% of vehicles used are “second-héused vehicles) which are imported mainly from
Europe and the United States of America. Mostheké vehicles are maintained by local garages.df the
view that most of the mechanics are not well trdinEquipment and tools used by these local garages
obsolete and most of them do not have any at aié @ lack of technical know-how, maintenance wake
carried out anyhow which leads to frequent breakdofwehicles and even sometimes causes acciddntsg
practices are adhered to rigorously and that ndyraffiects the life span of engines.
This research is to find out more from these meidsaim local garages, the level of their knowledgethe
maintenance they carry on various engines, thestgp¢ools and equipments they use and how begtdiield
be assisted. Most people find it difficult to setheir vehicles to the foreign garages because efcthst of
maintenance.
2. Specific Objectives

e To determine the level of their technical know-how.

« To ascertain the various methods used in carryinghe maintenance and repairs of the engines.

e To ascertain the various equipments and tools fisetie maintenance and repair of the engines.

3. Methodology

The researcher adopted a quantitative researchothathich involves the use of self-administered dtrred

guestionnaires. The respondents were also inteedealongside the questionnaire provided. A totahier of

100 questionnaires were administered to some selggirages which are scattered randomly all overadand

its environs but 87 were filled and returned. Tésults of the questionnaires were brought togethdrthe data
presented in a tabular form for easy correlatidme Tesponse to each of the research questions nayzed

using frequency counts and percentages.

4. Results and Discussions

(A) Background Information
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Table 1.0 Educational Backgrounds
Institutions Frequency Percentages
Junior High School 41 47.1
Senior High School 17 19.5
Middle School 7 8.1
National vocational Training Institute 4 4.6
Technical institute 16 18.4
Polytechnic 2 2.3
Total 87 100
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Fig. 1: Educational Background
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Out of the 87 respondents questioned, 41 respaosideptesenting 47.1% had only junior high schoolcation.
17 respondents representing 19.5% completed séigbr schools. Respondents from the technical uristt
were 16 representing 18.4%. Only 2.3% of resporsdeatl obtained higher national diploma as showigiri.

Since the auto industry is advancing with the potidm of sophisticated vehicles, respondents neagbgrade
their knowledge so as to take up the challengefraating the industry. Respondents from the polgtecs
should be encouraged to take up the challenge toganages.

Table 1.1 Mode of Training

Mode of Training Frequency Percentages
Trained by an organization 16 18.4
Apprenticeship (Master) 71 81.6
Total 87 100

75




Industrial Engineering Letters www.iiste.org

ISSN 2224-6096 (Paper) ISSN 2225-0581 (online) J!.L,i,l
Vol.4, No.8, 2014 IISTE

H Trained by an organization

H Apprenticeship (Master)

Fig. 2: Responses on Respondents Mode of Training
It was noticed that only sixteen of the respondeafsesenting 18.4% were trained by organizatiath as
Toyota, Rana motors and Japan motors. The rema@firGpo underwent apprenticeship training where tdrey

trained by “masters” who are chief apprentices \ahgwo lack the necessary technical know-how.

Table 1.2 Training Periods

Number of years Frequency Percentages
2 years 6 6.9
3 years 20 23.0
4 years and over 61 70.1
Total 87 100
B 2 years
H 3 years

m 4 vyears and over

Fig 3: Number of years used in training respondents
From fig.3 it will be noticed that 70% had had miag within a period of four years and more. 23%enmgained
within the period of three years and only 7% weeéned within two year. It does not matter how lante is

trained, if one does not acquire the right skitid &echnical know-how, much would still not be austeid.

(B) Information on Level of Technical Know-how
Table 1.3 Basic differences between petrol engin@ddiesel engine

Frequency Percentages
Petrol Spark plugs 42 48.2
Diesel Injectors 12 13.8
Diesel Heater plugs 19 21.8
Abstention 25 28.7
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In order to ascertain the difference between petralines and diesel engines, 42 respondents rafirese
48.2% mentioned spark plugs for petrol engines8 28.respondents mentioned injectors for diesel rexgyi
However, most petrol engines nowadays also use ifijettors. 21.8 % mentioned heater plugs for diese
engines vehicles but when they were questionetidudbout how the heater plugs are used, theyierpldhat

the heater plugs ignite the diesel fuel.

During early starting, the heater plugs waupthe combustion area so that combustion will biekgr but the
heater plugs are not responsible for igniting tiesel fuel. Diesel fuel has self-ignition qualities

Table 1.4 Usage of hardening material on cylinderéad gasket.

Responses Frequency Percentage
Yes 46 52.9
No 41 47.1
Total 87 100
EYes
H No

Fig.4 Reponses of respondents’ knowledge on usadéhardening material on a cylinder head gasket
On respondents’ knowledge on the use of hardeniatemal on the cylinder head gasket, 76 respondents

representing 52.9% answered in the affirmativehasve in table 1.4.

The surface should always be smeared with a naeharg material like a thin film of oil or grease allow
slight gasket movement. This occurs because ofualeéhjermal expansion as the engine heats up andadien

the cylinder head is being tightened down.
Table 1.5 Valve angle should be less than 2/&f its original value of 30 or 45°

Responses Frequency Percentages
Yes 59 67.8
No 28 32.2
Total 87 100

From tablel1.5 it was encouraging to know thatégpondents representing 67.8% stated that they aweare
of the fact that the valve angle should be’ 1¢8s than its original value of 36r 45 whiles 32.2% had no idea

about it.

The valve is always 172ess than the seat angle for three reasons:

e The hottest part of the valve under running coodgiis the stem side of the head, and the additiona
expansion of this side makes the face and seatseglual at running temperatures.

« The exhaust valve get very hot and then less strdnder these conditions the spring load tends to
cause the heads to dish slightly which can liftithmer edge of the face clear of the seating ifemgre

the same when cold.

« It reduces the risk of trapping carbon between fawt seating. In this case, the face and seatimgota

be lapped in.
Table 1.6 Difference between the sizes of the vadve
Size of valves Frequency Percentages
Intake 58 66.7
Exhaust 25 28.7
The same 4 4.6
Total 87 100
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Table 1.7 Can they be interchanged?
Responses Frequency Percentages
Yes 21 24.1
No 66 75.9
Total 87 100

When asked which of the valves is larger, 66.7% gavas the intake valve and 28.7% said it wasetkigaust
valve. 4.6% of the total respondents said they wleeesame size. When they were further asked whéteg
could be interchanged, 21 respondents represergthd% said yes and the remaining 66 respondents

representing 75.9% said no.

The intake and the exhaust valves cannot be iraagdd. Apart from the fact that the intake valviaiger than
the exhaust valve so as to allow more charge mmtosystem, the exhaust valve is normally subjetdetiore
heat hence the material used for both valves arthacsame.

Table 1.8 Difference between oil control rings andompression rings

Responses Frequency Percentages
Yes 72 82.8
No 15 17.2
Total 87 100

In order to find out the respondents’ knowledgetlom difference between oil control rings and corapien

rings, 82.8% answered in the affirmative whiles21% had no idea.

The compression rings seal in the air-fuel mixtaseat is compressed. They also seal in the comiyuptiessures
as the mixture burns. The oil control rings scrapeessive oil from the cylinder wall and returtoithe oil pan.
These two types of rings cannot be interchangezksach of them has different functions.

Table 1.9 Connecting rod bearings wear faster thamain bearing.

Responses Frequency Percentages
Yes 59 67.8
No 8 9.2

Abstention 20 23.0

Total 87 100
70
60 -
50 4
40 -
30 - H Frequency
20
10
0 -
Yes No Abstention

Fig.5: Responses of respondents’ knowledge on thear rate of connecting rod and main bearings
On the respondents’ knowledge on the wear rateetbnnecting rod bearing compared to the mainirmpat
was established that 67.8% respondents were awa22% had no idea as depicted on the graplyib.fi
The connecting rod bearing wears faster than thim fmearing. During the power stroke, power is graitted
through the piston to the connecting rod, thertsdoearings, hence causing the connecting rodrggsatd wear

faster than the main bearings.

Table 2.0 Removal of thermostat from the engine

Responses Frequency Percentages
Yes 69 79.3
No 18 20.7
Total 87 100
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Fig.6: Responses of respondents’ knowledge on theaessity not to remove the thermostat from the

engine.

It is discouraging to find out that 69 respondents regnisg 79.3% as shown in fig. 6 were with the vibat it
was necessary to remove the thermostat from thenermecause Ghana is in the tropics with hot weathe

conditions most of the time.

There is no need removing the thermostat sincestipposed to regulate the engine temperature alibigs the
engine to get to its operating temperature fastdrraaintain that temperature necessary for thenengi

Table 2.1 Water levels in radiator can be checkedybopening the radiator cap when engine is hot

Responses Frequency Percentages
Yes 66 75.9
No 21 24.1
Total 87 100
M Yes
M No

Fig.7: Responses of respondents’ knowledge on howtheck water level in the radiator
Most vehicles now provide an expansion tank throwfch it is easy to detect the level of waterhie tadiator
tank but when respondents were asked whether itn@asssary to open the radiator cap in order tokctiee
water level, 66 respondents representing 74.9%cateld that the radiator cap needed to be openegl. Th
remaining 25.1% of the respondents said it washeoessary as depicted on the pie chart in fig. 2nidyg the
radiator cap may lead to burns due to the facttibated water under pressure may splash on thefatckody.

Table 2.2 Overheating leads to distortion of the dinder head and cracking of the cylinder head

Responses Frequency Percentages
Yes 70 80.5
No 17 195
Total 87 100

It was really encouraging to notice that 70 responmdrepresenting 80.5% were aware of the fact that
overheating leads to distortion of the cylinderchaad possibly leading to a crack in the cylindeadh Causes
of overheating should always be taken seriouslyediminated since its effects may be desirous ¢oetigine.
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Table 2.3 Connect the fan directly in case of faujtthermostat

Responses Frequency Percentages
Yes 52 59.8
No 35 40.2
Total 87 100

Connecting the fan directly incase its thermostdaulty affects the operating temperature of thkisle. It also
leads to an increase in the volumetric efficientihe engine which leads to increase in fuel corion.

52 respondents representing 59.8% affirmed commedti directly while 35 respondents representing24®
affirmed it negatively as shown in table 2.3.

(C) Information on methods used in carrying out en@ne repairs
Table 2.4 Right sequence used in tightening down tie cylinder head of an engine

Responses Frequency Percentages
Yes 80 92.0
No 7 8.0
Total 87 100

In order to find out the right tightening sequeméehe cylinder head, 92% of respondents knew efrtght
sequence when tightening down the cylinder headnogngine. If the cylinder head is not tightenedvidlo
properly using the right sequence it may lead towbby. It was therefore encouraging to note that 80
respondents knew the right sequence used in tigigelown of the cylinder head.

Table 2.5 Method used to determine the compressiagatio of an engine.

Method Frequency Percentages
Compression test 50 57.5
Check the up and down movement of piston 37 425
Total 87 100

B Compression test

B Check the up and down
movement of piston

Fig.8: Responses of respondents’ knowledge on howdetermine the compression ratio of an engine.

The compression ratio of an engine can only beraggted by a compression test and 57.5% of respdsden
affirmed this positively. Unfortunately 42.5% weséthe view that the compression ratio could besrined

by checking on the pressure developed due to ttdglown movement of the piston.

(D) Information on equipments and tools used
Table 2.6 Instrument used in tightening down the dinder head of the engine

Instruments Frequency Percentages
Box spanner 33 37.9
Torque wrench 54 62.1
Total 87 100
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Fig.9: Instruments used in tightening down the cyhder head

On the type of instrument used in tightening doth ¢ylinder head 33 respondents representing 3ds@/box
spanners while 54 respondents representing 62.8%oogue wrenches. The torque wrench always gigaale
amount of torque distribution, but when the boxrspa is used it normally leads to blow by and even
sometimes breaking of a nut.

Table 2.7 Instrument used in determining the comprssion ratio of an engine

Instruments Frequency Percentages

Compression Gauge 50 57.5
Check with eyes 37 42.5
Total 87 100

The compression ratio of the engine is determinedding the compression gauge. Since most of thehamécs
do not have this kind of instrument, they resorusing their eyes in checking the pressure develapehe
cylinders and 42.5% of respondents attested tdfdletias indicated in table 2.8.

Table 2.8 Knowledge on electronic control unit (ECY

Responses Frequency Percentages
Yes 55 63.2
No 32 36.8
Total 87 100

The electronic control unit (ECU) sometimes callee “brain” is now used in most vehicles, but 068:2% of
the total respondents were aware of its preseneelicles. 36.8 % had no idea. In case a faulhéndngine
emanates from a faulty ECU, how can it be detecldu®y then sort to the use of the try an error oetto
solve the problems.

Table 2.9 Awareness of the diagnostic machine

Responses Frequency Percentages
Yes 53 60.9
No 34 39.1
Total 87 100

Nowadays, without the diagnostic machine it becomey difficult to locate faults in the engine. Was
therefore encouraging to find out that 60.9% aféichpositively their awareness of the diagnostic hirecand
its use and even though they have this awareness db not have one of their own. Still 39.1% of the
respondents are not aware of its use and needsttaibed accordingly.

5. Conclusion

The research has revealed that the knowledge ofmahanics needs to be upgraded if we expect them t
remain in the auto industry which has become vephisticated. Their upgrading may help prevent desq
breakdown of vehicle which sometimes lead to act&en our roads, and also reduce the try and erethods
normally employed by these mechanics which lead=tessive cost. Even though some of them have ibeen
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the industry for years they are to be encourageskéoto the need that upgrading their skills wikilde them
face the numerous challenges in the auto industhstake holders must be involved to assist in riieaining
since these mechanics are in charge of the repia@isout 80% of vehicles in the country.

6. Recommendation
Based on the findings of the study, the followirggmmendations have been made:
e Technical, Vocational and Polytechnic educatiorusthde encouraged by the government of Ghana.
e The apprenticeship training should be improved gighre various institutions like NVTI, COTVET,
TVET, Technical institutes and the Polytechnics.
* The “masters” that is the chief apprentices wraintthese young ones should be encouraged to
undergo rigorous training so as to acquire thetfigbbwledge that will be transferred to others.
« Competency Based Training which leads to propédisgkevelopment should be encouraged.
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