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ABSTRACT 

The study of field reliability of tractor or machinery is executed. A field survey was 

conducted to assess the repair and maintenance facilities and reliability functions from the 

breakdown records of available tractors. The tractors evaluated are, FIAT, Massey Fergusson, 

Steyr and Ford. The workshop facilities for enhancing tractor reliability consist of technical 
I • 

staff and tools/equipment. The workshop staff consists of engineers, technicians and 

craftsmen/apprentices and in the ratio 1 :2:6 respectively. The commonly owned tools are the 

basic hand tools. Comparison of the reliabilities of the various tractors revealed that the 
I ' , 

steering, traction and electrical systems are more prone to failure than the engine, cooling, 

transmission, fuel and hydraulic systems. The Massey Fergusson and FIAT tractors proved to 

be more reliable tractors in the state. Because their systems adapts more to the temperature 

and soil of that region. 

I I 
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CHAPTER ONE 

1.0. INTRODUCTION 

1.1. Background of the Study 

The major goal to be achieved in any farm is the reliability, before repairs and other 

secondary features come into play. To attain this, the materials used or implement used must 

be considered. However farm tractor is a major element of farm mechanization in Nigeria. 

It's high efficiency and effectiveness has made it very favourable for many field operations. 

Timeliness in farm operations is an important factor for the success of agricultural operation 

Also the maintenance of the tractor has become very imperative due to the susceptibility and 

high management skill of the tractor to break down. 

The failure of farm tractor especially during the busiest part of the season delay even 

at the time in which much work are not to be done which is as a result of some complications 

which causes losses and inefficient labour utilization and minimum optimization? 

Failure can be defined or is been referred to as any condition which prevent operation 

of a machine or which causes or results in a level of performance below expectation. The 

failure rate of a popUlation of item for a period of time Ta to Tb is the number of 

items which fail per unit time in that period expressed as a fraction of the number of non

failed items at time Ta. Machine failure can be categorized into (Amjab and Chaudhary, 

1988). 

i) Early life failure 

ii) Random failure 

iii) Wear-out 

Reliability is defined as probability that the equipment or system will complete a 

specific task under specified condition for stated period of time (Amjab and Chaudhary 

1988). Hence reliability is a mathematical expression of the likelihood of satisfactory 
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operations. In reli ability, the rec iproca l of fa ilure rate is the mean time between failu res 

[MBTF] (Wingate-Hill , 1981 ). Also Lewis in 1987 asserted that reliability consideration 

appears th ro ughout the entire agenda or entire cycl e of a system. He claimed that data 

co ll ections on farm tractor failure are parti cul arl y inva luabl e beca use they are likely to 

provide the on ly estimate of reliability that incorporates the loading, enviro nmental effects 

and imperfect mai ntenance fo und in practi ce. 

As manual labour on the fa rm is be ing replaced with more and more capital in the 

form or fa rm machineries, the reli ability of the tracto r now assumes a greater importance and 

\'alues to our economy. either the less looking in to a deeper insight of the fa ilures and their 

prevent ion is to be achi eved by weighing its advantages to its di sadvantages of the reli ab ility 

characteristics of the system or parts that make up the tractor or as a whole. 

1.2. Need for The Study 

For the meaningful development to take pl ace, provision of adeq uate tracto rs must be 

a prime characteristi cs or consideration, but the Nigeri an economy has been suffer ing from 

setback which is no sma ll way has been affec ti ng the fa rm industry. As a resu lt of thi s. any 

means by which improvement can be made or alternat ive achi eved to reduce the cost of 

raising a fa rm will be a welcome development to the populace. 

Look ing at the importance of timeliness of operation 111 obtaining hi gh yields. 

machi nery breakdown especiall y at the busy peri od such as sowing and harves ti ng can lead to 

large losses of revenue quite apart fro m the cost of repairing the equipment, with these if 

estimates could be made of when eq uipment is li ke ly to fa il , thi s wo ul d ass ist in pl anning 

machinery purchases and reduce cost and spa re part inventori es. 

However. increas ing awareness of fa rm tracto r as the best subst itute fo r animal 

traction and hand imp lement on large sca le fa rm has been the basis fo r the present work. The 
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present work specially examines the field capacity performance of farm tractor in field 

cultivation oflarge scale farmer plot under previously cultivated land condition. 

Several studies on farm machinery performance have been carried out elsewhere, 

Braide (1984) this includes the work of Barnes (1960). In which machine performance was 

divided into four categories namlely; 

1. Functional 

2. Mechanical 

3. Capaci ti ve 

4. Economic 

The capacity performance described how a machine completes a job within allowable 

constraints of time. The capacity performance of agricultural machine is measured in terms of 

field area covered per unit time. This capacity measure, termed effective field capacity can be 

evaluated with the following equation (ASAE 1979) 

C = Swe/lO (l ) 

Where "c" is effective field capacity (haJhr) 

"S" is field speed (km/hr) 

"w" is machine width (m) 

"e" Field efficiency, decimal 

In this equation, field efficiency is the ratio of effective field capacity to theory or 

theoretical field capacity and it includes the effect of time coast in the field and failure to 

utilize the full width of the machine. (Archer, 1963) have shown that turning idle travel and 

machine adjustment time tend to be proportional to operating time, while other delay like 

stopping to unload harvested crop and checking the full performance of the tractor tend to be 

proportional to area 
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· 1.3. , l)roblem Statcmcnt 

The, low investing of farmers to buy tractors and implements are some of the major 

problem that Nigeria agriculture is racing today. more power in place of tractor is essential in 
, 

carrying out operations effectively at the right levd and for changing the attitudes and 
, 

uplifting of the social status and dl~nity of those who labour in agriculture. also the use of 

farm tractor on small scale farm is quite (:xpensi\;e and uneconomical. panin and Ellis (1992) 

reports that it cost more than twice as much to prepare a hectare of land using tractor as it 

does using draft animal power. That is why most people in the Northern part of Nigeria still 

prefer the use of animal draft power to tractors in their farm except that the fact that the use 

of tractor is much more effective and efficient. 

1.4. Aims/ objectives 

\) This research is aimed al.determining the reliability of t~lrm tractor in Kano state of 

-Nigeria today and its failures in this region. 

~) . To collate data on maintenance, repair facilities and failures of farm tractors in Kano 

state. 

1.5 Scope of the study 

The scope of this research is the study of farm tractor reliability with particular 

reference to selected workshops. farms. ministries and manufacturing or distribution store 

of Kano State. 

This would be achie\,::,d by administering structured questionnaire, personal visit 

to repair stations and farms , also interaction with information repositories. The reliability 

or strength of various tractors will be compared with its failure rate. 
f 

1.6 Significance of the study 

The significance of the study includes the following: 
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1) It is important because it is a criterion for the award of Bachelor of Technology (B-

'Tectl) in Agriculture and Bio-resource Engineering, 

2) This work is reviewed to help readers ha e better understanding of the role of 

reliability oFf~rl11 tractor i;\ Olir farn:s today 

3) It is important to the open tC;'5 because it will enable them understand the various 

repairs and maintenance requirement that are necessary to make the rarn~ tractor work 

efficiently. 

4) This work will serve as a knowledge builder for future researchers of the repairs and 

also suggest ways of preventing the tractor from aClivities that will endanger it 

working-life . 

1.7 Definition of terms 

I) Reliability: is defined as the probabi lity that the equipment or system '""ill complete a 

, specific task under specilicd condition lor stated period of time. 

2) Failure: can be defined or is been referred to as any condition which prevents the 

operation of a machine or which causes or results in a level of performance below 

expectation 

3) Maintenance: is a set of compulsory operations specified 111 relevant documents 

which are carried out to keep the machine available throughout its service life. 

4) Repair: is a set of operations intended to maintain and restore operability and to 

renew the overhaul peri (\ or a 1I1'1c:hinc or i · a set uf opcratiull for dimination of 

defeats and ensuring sail: o,1t:r(llion bctwc,en C'verhaul periods. 

5) Tractor: is a self propelled machine used to transmit power 111 pulling mobile 

machines, operating thc mechanism of mobile or stationary machine by the use of 

belt and pulley or P T 0 , 

6) Innovation: is anything like products, services or idea that is perceived be new. 

5 



CHAPTER TWO 

2.0 LITERATURE REVIEW 

Farm tractor is a collection of different parts for agricultural operation used in 

combination or collaboration with other implements or devices [or applying power on the 

farms. These implement includes, ploughs, harrows and cultivators e.g. the disc plough, disc 

harrows, ground driven, rotary harro'\> , spike harrow, rigid time culti ator, spring time 

cultivator, rotary cultivator etc. which are used for the management of public and private 

projects and are of different types, sizes and shapes (Beppler and Hummeida, 1985). 

2.1.0 Definition 

Farm tractor can easily be defined as a self propelled machine that is used to transmit 

power in pulling mobile machine, operating the mechanism of mobile or stationary machine 

by the use of belt and pulley or P.T.O. thus tractor has been referred to as a "Central Power 

Station" in that it provides power for many activities both mobile and stationary and some of 

the functions of the power outlet from the tractor are as follows. (Hollenback, 1977). 

• Trailer plough provides a pull from the rear of the tractor for drawbar machines. 

• Bulldozer blade provides a push at the point of the tractor [or equipment. 

• Baler and Mowers connects the rotary drive to the power take off (P.T.O) 

• To provide hydraulic power to 3 point-linkage or remote cylinder 

• Thresher and pump provides power to a belt pulley 

• Trolley provides a means of transportation 

2.1.1 TJ'actol" Classification 

Tractors can be classified as follows; 

a) According to the method of securing traction and self propulsion; 

1) Wheel type, 
6 



• Tricycle which could be single or double front wheel. 

• 4 wheel which cou ld be single or double rear whee l drive. 

• Standard or high clearance front whee l. 

2) Tract Type. 

b) Classification of Tractors According to Ut ility, 

• General purpose or utility tracto rs. 

• Row crop tractors. 

• Orchard tractors. 

• Lawn or Garden tractor. 

• Industrial tractors. 

c) Classification According to Value of Power or Power Rating, 

These types of classification we have catego ry 0 to category 5 and its categories 

depends on the power to which it performs its operation or work. Examples of tractor that 

. 
depcnds on va lue of power or power rat ings are 

• Category 0: Tractors with power between Okw- 15kw used for hort iculture. 

• Category 1: Tractors with power between 15kw - 35kw used in our small farms 

• Category 2: Tractors with power between 35kw - 70kw used as general purpose 

tractor 

• Catego,-y 3: Tractors with power between 70kw - 110kw used In large farm 

operations. 

• Category 4: Tractor with power more than 110kw. They are basically heavy duty 

tractors with mainl y special features. These tracto rs are specifica ll y used for heavy 

work such as road constructions. dam constructi on. over head brid ge co nstruct ions 

etc. 
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2.1.2 Manufacturers/Makers of Tractor 

There are vari ous manufac turers or makes of tractors. These are some li sted below; 

I ) John Deer 

2) Foton 

3) Fiat 

4) Ford 

5) Massey F ergllsson (MF) 

6) Steyr 

2.1.3 Functions of Different Components of a Tractor 

• Fuel Gauge: - This part indi cates the level of fuel in the tank , when it reaches the red 

zone it means refill is required. 

• Main Switch : - Thi s all ows electric current flow 111 the electric circ uit when it 's 

switched on. 

• Throttle Lever: - Thi s lever releases compressIon pressure from the combustion 

cham ber of the engi ne and hel ps to start engi ne. 

• Batte,"y Charging Indicator: - Thi s indi cates the charge and di scharge of battery. 

• Hour Meter:- Thi s meter indicates the engine hOllr or mil e age and engi ne revo lution 

per mi nute. 

• Wate," Tempet"ature Gauge: - Indi cates the temperature oil pressure in the system. 

• Belt Pulley: - Tractor is most ly prov ided with belt pulley. The function is to transmit 

power from tractor to other stationary machinery by a belt. 

• Hand Throttle Control Lever: - It is used to se lect engine speed setting. Moving the 

lever down increases speed and up turns engine idl e. 
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• Differential Lock Pedal: The differential lock mechanicall y locks the rear axles 

together so that both wheels pull together. 

• Service Brake Pedal: This is mechanicall y operated, the two pedals can be used 

independently to aid turning in confined spaces or must be latched together to provide 

a master pedal for normal braking. 

• Clutch Pedal : Thi s helps trave l two stages. The initial movement eq uals the extent of 

which is made apparent by a distinct increase in pedal pressure di sengages the drive to 

the wheels. Added downward movement disconnects the drive to the hydraulic lift 

pump and power takes off shaft. 

• Parking Brake Lever: This is use as a lock for the tractor rear wheels for parking and 

for stationary operation . To engage the brake, press the trot brake pedal down and pull 

the hand lever up. To release the parking brake, press the foot brake pedal s down, 

then press the button on the end of the lever and push the lever down. 

• Operator's Seat: Incorporates anchoring points for seat belt and also can be adjusted 

fo r height, for its di stance from the steering wheel and for the seat suspension 

stiffness. 

• Starter Switch : The switch has four positions. These positions, turning the key 

clockwise are 

Off 

Auxili ary: - thi s position permits electrical se rvIces to be switched on without the 

. . 
engllle runnll1g. 

Auxili ary + heat - Energjzes the flame plug coi l for cold weather starting. 

Auxi li ary + Heat + Start- Suppli es power to the starter motor and maintains power 

suppl y to the flame plug coil. 
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' . 
... . :~.' .: ~:r i:: 
~ .ill; 
~ :;' ~ . 

;:Uses of Tractor , \" . 

;i ' ~t: ' 

-S~~~e of the functions performed by these tractors or a tractor are 
~: . ilJ . 

• To\pull mobile or stationary machine through the drawbar or 3point linkage system 
;: ,::, L 

• ~9.;:'pperate the mechanism of mobile and stationary machine through the P.T.O. e.g. 

,; ~T 
Se€d drill , threshers. 
::'~ ~~' l . 

• 1jsed to raise. hold. 1 OWl:! . \..unlml thl! working depth of mounteu implement through 
. ',l 

the. hydraul ic system . 
• • 1 

. : .. 
• Us~ for tillage operation (turni ng or pulverization of soil). 

, ' , 

, .' 
• Use to power other machines or machineries . 

....... ,. 

The tractor hydraul ic system can also be used for external sel!vice such as : 0 

tipping trailer and operating drawn implement. The power required to perform 

operation listed above are called drawbar po\.ver. P.T.O. and hyd raulic power 

respectively. 

; .'~ . 

. "," 
2.2.0 The Reliability of a farm tractor 

Reliability is the propen j of un ohject to retain in time. within the predetermining 

limits, all the parameters cnsuriilg tl'le pfrformance of the required functions in the preset 

service~ conditions. The failure or even one responsible component of a sophisticated system, 

more often than not disrupts the operation of the system as a whole. Insufficient reliability of 

industrial 'equipment results in huge expenditure on repairs. clowntime, interrupted supply of 

power, water. fuel. gas. transporta tion facilities. and unfullilled plans even in emergencies 
. , 

involving great economic losses. :,~cJtru~ lioi1 of large installations and lost human lives. 

Th~ {heory of reliability is J cOI:lprehensive science including such section as the 
, 

mathematical theory of reliabilit y. reliability by individual physical criteria of failures 

("physi~sl 0f failures"). analysis allc pfl~diction of reliability of reliability, measures of 
! 10 



enhancing reliability monitoring (testing, statistical . monitoring, management of inspection) 

and technical diagnosis, the restoration theory, reliability economic.(chukwu,2009) 

The theory of reliability deals with the following generalized objects. 

• Articles: a unit product manufactured by a given enterprise, production shop, ega 

bearing, transmission belt, machine tool, motor vehicle. 

• Component: the simplest element of an article for the purpose of a given treatise, 

which may include a plurality of parts in reliability problems 

• System: The sum total of interacting components intended for independent 

performance of desired functions. 

The main concepts of reliability are standardized. Reliability is characterized by the 

Following main states and events: 

• Operability: is the state of an article capable of performing normally its 

required functions. Operability is unaffected by impairments not influencing 

directly the performance characteristics, such as peeling paint. 

• Fitness: (understood as complete fitness) is the state of an article meeting both 

main and auxiliary requirements. A fit article is always operable 

• Malfunction: is the state of an article failing to meet at least one requirement 

of the applicable technical documents and specifications. There are 

malfunctions not resulting in failures and malfunctions and their combinations 

resulting in failures. 

• Failure: is an e vent arising from either complete or incomplete loss of 

operability. Failures are classified into: 

1) Function Failure: when the element or object in question ceases to perform its 

functions (e g. broken teeth in gear). 
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2) Parameter Failure. when same parameters of an abject vel)' beyond the 

acceptable limit (e g. loss of precision by machine tools). 

2.2.1 PI'opel1ies of articles in the light of reliability problems. 

Reliability of articles is defined by the failure free performance, durability, 

repairability and storage ability. Thus, reliability is characterized by the properties that makes 

themselves seen in operation, and enable one to assess how the articles meets the 

expectations of its manufacturers and users.{Chukwu, 2009) 

o Failure-free perfonnance (which is reliability in the narrow sense of the 

word) is Ihe property of continuously maintaining operability over a 

predetermined services period or orking time. Thi yroperty is of particular 

importance for machine whose failure to perform involves the hazard to 

human lives, OT else interrupted operation of large numbers of other machine, 

halted automated production, etc. 

o Durability: is the "proper1:y of an article to retain its operability 0 er prolonged 

periods up to its limiting state with proper maintenance repair routines. The 

limiting state of an article set in when it either cannot be operated any further 

altogether, or can be operated with severely endangered efficiency or safety. 

o Storageability: is the "property of an object to maintain its indexes of failure

free performance, durability, and repair ability after storage and shipment. 

This property is of particular importance in the case of instrumentation. For 

instance, according to the United State source, during the World War II some 

50% of radio and electronic hardware for military purposes and spare parts to 

it failed in the course of storage. (chukwu,2009) 

12 



2.2.2 Indexes of reliability 

Indexes of reliability can be divided into indexes of failure free performance, durability, 

repairability and storage. (chukwu,2009) 

• Indexes of failure free performance! The probability of free performance i 1he 

. probability of no failure occurring within the predetermined operating time. Mean

time-to-failure (MTfF] and it is 1he mathematical expectation of the operating time 

before the failure of an unrestorable article, which can be measured in terms of either 

time or the amount of work performed b the article 

Mean-time-between failure: is the ratio of the operating time of a restorable article to 

1he expectatlon of1henumber offailure during 1his time 

• Indexes of DUl'ability: Useful life (or simply life) is the operating time of an object 

between the commencing of its operation or the resuming of its operation after repairs 

and its limiting states. The life can be expressed in units of operating time (usually, 

work hours), distance (in kilometers) or ouiput. 

Service life: is the calendar operating time to the ultimate state usually expressed in 

Years. Useful life is used as 1he criterion of durability for machine elements. 

• Repairability and stol'ageability ifldexes: Mean time of restoration of operability. 

Probability of restoration of operability within gl en time. 

Storageability period (shelf life): average and gamma percent. Gamma percent 

indexes are 1hose which are ei1her shown or exceeded on the average by a predetermined 

number (gamma percent of articles of a gi en type) 

Utilizatlon ratio: is 1he ratio of the expectation to the time of operability over 

a certain period to the sum of expectations of the time of operability and all the downtime for 

the repairs and maintenance. 
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2.2.3 Laws of pl'Obability 

1) The Product rule: 

If A and B are two events of interest and Pa and Pb the respective probability of the m 

occurring, then if A and B are independent, the llrobabilit')1 A and B occur 

P (A and B occurrence) = Pa * Ph 

2) Additional rule: 

If A, B, Pa, Pb are defined as above and A and B are mutually exclusive then P (A or 

B occurren e) - Pa + Pb. 

If AI , A2, ...... .... An are mutually exclusive e\/ents, and they describe all possible 

outcome in a particular situation then PI +P2 .... ..... Pn = 1 

In particular, if there are only two possible outcomes in a particular situation call them 

success and failure, then p (success) = I-P (failure). 

An important design parameter which deals with minimiLation of repair time and 

which is often affected by the skills of the operator is machinery maintainability (ani 1987). 

Many of the companies in Nigeria keeps logbook for their repair and maintenance. The 

failures of a farm tractor are engine, fuel , cooling, transmission, steering, hydraulics and 

traction (Adigun 1987). The reliability method to combine in both pre and post production 

operation was applied by HoBen Back (1977) prediction in terms of arying farm conditions 

under a particular machine are designed to work. The exponential model for analysis of 

reliability data was gi en by Wingate Hill and it was assumed that the failure rate of a 

machine is constant over the entire life of the equipment. 

R(t) = exp -(A.t) 

Where exp = base of Nap eri an logarithm 

A. = failure rate (per month) 

(1) 
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t = time between succe sive failure (month) 

However, some disadvantages were gi en on the use ofe ponential modal by Leitch 

(1988) they are 

• It assumes that the equipment does not get older (ie. the probability of failure in the 

interval from time. 

• With only one parameter (e.g.) to ary the data i not ah a: s a good fit to the model 

"t" until (t + x) depends only on x., the length of the interval and not on "t" the age of 

the equipment. In addition Wingate Hill (1981) disclosed that reliability data may not 

be exponentially distributed, As such recommended the use of versatile three 

parameter Weibull failure model in conjunction with median ranking for greater 

accuracy. Amjab and Chaudhary (1988) used Weibull failure model to apply 

reliability theory to farm machinery such as tractors, combines etc. the Weibull 

cumulative density function (Cdt) or failure function was given as 

F (t) = 1 - exp - (t - y)/ "-1(3 (2) 

Where exp = base of Naper ian logarithm 

A = scale parameter (months) 

P = shape parameter or Weibull slope (ratio) 

y = location parameter or lower bound oflife (months) 

t = time taken between successive failure (month) 

They disclosed that in the case offarm machinery. The first failure an be expected as 

soon as the machine is placed in service, so therefore the lower bound of the life or location 

parameter (y) is .lero. This y = 0 and the Weibull cumulati e density function becomes. 

F(t)=l-exp-ltJA,J~ (3) 

The reliability function R (t) was therefore gi en as 

R (t) = 1 - F (t) (4) 
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R (t) = xp -WAIf> (5) 

Therefore the time between failure!) is 

t = A [-Ln R (OJ \II) (6) 

For the estimation of 0. and {3 (WeibuU parameters) Simple regression analysis was used. This 

method is based on the fact that the reliability function of Weibull distribution can be 

transformed into a linear function of Ln t by means of double logarithmic transformation. 

Taking the natural logarithm twice of both sides of equation (3) gives 

Ln [Ln I ] = {3 (Ln t - Ln 0.] (7) 
1- F (t. 

Ln t = liP fLn (Ln 1 )} + Ln a (8) 
1- F (t) 

This is the form y = mx + c 

Where M = liP (Slope oflinear equation) 

C = Ln 0. (Intercept ofliner equation) 

It was then claimed that WeilbuU model provide considerable flexibility in describing 

failure distribution. That is upon setting {3 = 1, equation (3) becomes exponential distribution 

with a delay (which can be thought at as a guarantee period with in which no failure can 

occur or a minimum life) 

Thus the assumption of a constant failure rate (exponential model) is also included as 

a special case in this Wei bull failure model. Both Wingate Hill (1981) and Amjab and 

Chaudhary (1988) pointed out that reliability of a machine is a product of the individual 

components reliability, if the engine transmission, hydraulics and steering ha e reliabilities of 

0.65,0.75,0.85,0.95 respectively, then the reliability of the farm tractor will be 0.65 x 0.75 x 

0.85 x 0.95 = 0.39. However, reliability study on farm tractor is supposed to be probability 

that the equipment or system will complete a special goal under specified condition for a 

length or period oftime (i.e. reliability studies on farm tractor when it is been used) but with 
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the above tudies on reliability, experiment does not really satisfy this condition to the full, so 

therefore statistical analysis approach has to be applied on farm tractor reliabilit)1 also 

through reliability study would be essential for the study of farm tractor which will help in 

making special level of quality for the farm tractor that can be reliable trusted and appropriate 

for the purpose. 

2.3.0 Tractor Failure and Equipment Maintenance 

Tractors and internal combustion engines in general are made up of different 

components, each of these components have specific functions to perform which contribute 

to the generation of power. As a result, these components or individual parts are bound to 

malfunction occasionally. If the malfunctionality of these components are not checked and 

normalized on time, they will fail individually and may further lead to the breakdown of the 

entire system of the internal combustion engine. In order to a oid complete failure of the 

tractor and other engines in the farm, it is very important to maintain them and their 

associated equipments at the appropriate times. Some of these components of internal 

combustion engine of the tractor are engine cylinder, piston, connecting rod, crankshaft, 

flywheel, cylinder head, inlet and exhaust, camshaft, crankcase and engine block.(Gbabo, 

2009) 

The Agricultural tractor is preCision machinery which a large amount of money is 

invested on. It is capable of working long hours under adverse conditions if certain 

precautions are taken. These precautions are often referred to as "pre enti e maintenance". 

The effecti ve use of farm tractor is largely dependent on the quality of maintenance and 

repair. With a high-Ie el mechanization of agriculture it is impossible to keep machine 

available by routine repair alone. To ensure highly productive work and prevent premature 

wear and failure, a system of scheduled pre entive maintenance and repair is established for 



the forming machinery. Maintenance and repair operations are carried out after a certain 

period of time, i e scheduled. Shift and periodic compulsory inspection of tractor condition, 

lubrication and elimination of defeats prevent failures; therefore the system is called 

preventive. (Chukwu, 2009) 

This preventive maintenance includes servicing, adjusting, operating and repairing. It 

means caring for a tractor so that unnecessary wear is pre ented. As a result, the time lost due 

to breakdown is held to a minimum. The useful life of the tractor is fully utilized 

The key man in preventive maintenance is the tractor operator, he is familiar with the 

Tractor. He has studied the operator's manual; he understands how to correctly operate the 

controls and watches the oil pressure, temperature gauge and charge indicator. He sees the 

tractor is serviced regularly with the right fuel, oil, grease and coolant. He is alert for any 

sound or performance that might indicate faulty functioning of any part. (Chukwu, 2009) 

2.3.1 Maintenance of a tractol" 

Maintenance is a set of compulsory operations specified in the rele ant documents 

which are carried out to keep the machine available throughout its service life. Maintenance 

round includes operations to be performed at shipment, during run- in, operation, and storage. 

These are cleaning, washing, trouble shooting, tightening of bolted joints, lubrication, 

adjustments and replacement of high mortality parts. Periodic routine maintenance service 

may differ in the contents of its operation Therefore, maintenance rounds are numbered in 

the increasing order, for instance, shift No. I maintenance, No. 2 maintenance, etc. Shift 

maintenance is carried out for all the tractors at the end of the shift. Seasonal maintenance is 

accomplished to prepare the tractor or machines for the next operation period. (chukwu, 

2009) 
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2.3.2 Daily Preventive Maintenance 

The most important part of preventive maintenance is the dail y preventive is the dail y 

maintenance carried out on the tracto r each day. Thi s includes the fo ll owing checks. 

• Engi ne oil level 

• Battery electrolyte level 

• Coo li ng system 

• Air cleaner 

• Gear diffe rential transmi ss ion and/or hydrauli c oil 

• Tyre pressure 

• Greas ing po ints 

• Bolts nuts and pins 

• Fue l system 

• Visual check of tractor in general 

• During operation occasionall y 

o Check oi I pressure gauge or li ght 

o Check ammeter 

o Check temperature gauge 

o Observe fuel leve l 

o Listen fo r unusual sounds 

o Watch for leaks offuel, oil or water. 
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2.3.3 How to maintain a tractor 

Correctl y main taining a tractor will add years to its useful life. However, there are some 

basic differences in maintaining a tractor from other vehicles also, since there are many 

different types and brands of tracto rs, there is no comprehensive maintenance guide that 

un iversa ll y applicable to all types of tractors, but the fo ll owing steps would help. 

• S tud y your user or owner manual: the manufacturer has spec ific instructi ons fo r 

bas ic care of yo ur equipment and they have the ex perti se to give you the best advice 

on how to do it. If you don' t have a manual get one, these are so me item you should 

fInd out owner's manual: 

Maintenance schedul e: Thi s will tell yo u the internal for rou tine main tenance, 

includi ng chassis lubrication engJll e, transmi ssion and hydraulic oil change, fi lter 

change and other maintenance items. 

Specifications: Thi s should be a tabl e telling yo u the type of fl uids for the 

transmi ss ion, hydraulic system, brake and engine cool ant as well as their capacities, 

the inflatio n, bolt torques and other informati on may be fo und under pecification or 

other sec tion of the manual. 

Location of lubri cant points (grease fittings), fluid s check dipsticks or sight glasses 

and instructi ons on cleaning air and fuel fi lter. 

BasIc operatin g instructi on and other info rmati on spec ifi c to yo ur tractor. 

• Obtain tools: Tractor maintenance requires numerous wrenches and other too ls 111 

large sizes than fo r automobil e maintenance so pl an to buy or borrow the too ls you 

need. 

• Protect th e tractor from elements: Because small er fa rm or garden tractors do not 

have a cab in to pro tect the sea t instrument panel and metal components it is good idea 
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to store it in a shed or ga rage if you can't do this, keep rai n out of the exhaust system 

and cover the seat and instrument 

• Check fl uid regularly: Tractor usage is measured in hours, not miles, so the amount 

o~' use Irlay be deceptive and leaking components may cause failure of ex pensive 

parts. Refer to the owner manual to determine how each fl uid is checked: 

Check the engine oil 

Check the transmission fluid 

Check the hydrau lic oi l 

Check the coolant in the radiator 

Check the battery electrolytes 

• Keep the brake linkages lubricated, and make sure the brakes are adjusted 

equally. Many tractors have mechanical brakes , operated by a linkage and 

cam system instead of a master in the gear boxes. Often, the hydraulic system and 

the transax le share flui d, and using the wrong llui d can cause serious damage. 

• Checl< the radiator sc,·cell. Tractors arc orten operated in condit ions where debris 

may accumulate on the radiato r. so they usuall y have a front screen or grill to prevent 

plant maller. insects. or po ll en rrom clogging the radiator 

• Check the filters regularly. Most sys tems on tractors arc equipped with filters to 

protect aga inst dirt water, or other contam inants that eou ld cause railure or the 

components. 

o Check the Cucl filter ('or accum ul ated water. Most diesel engines have a water 

separating filt er. since diesel ruel attracts moisture . 

o Check the air filter often. Tmetors are often operated in very dusty conditions, 

and in some cases, the filters must be cleaneel daily or weekly . Clean the air 

21 



filte r with a shop vacuum or with co mpressed air, never by washing it. 

Replace the air filter when it cannot be cleaned sati sfac toril y, or if the filter is 

damaged . 

• Lubricate your tractor. Tractors have many more Illoving parts that require greasing 

than do automobiles. If you see a part that moves, look for a grease fitting, and grease 

it. Usc (l grease cartridge pressure gun , clean the litting, attach the hose, and pump 

grease until the assoc iated seal begins to expand , or grease is seen oozi ng out or the 

attachment you are lubricating. Look for grease fittings on steering components. brake 

and clutch lin kages, and three-poi nt hitch pivot points. 

Older tracto rs require speci fic lubri can ts 

• Keep your tractor clean This wi ll help yo u to spot dan1aged components and leaks. 

and see il'trash or debris is causing problem 

2.4.0 Repairs of a tractor 

Repair is a set of operation intended to maintain and restore operateabi lity and to renew 

the o\erhaul periods ora mac hine or is a set of operati on fo r eliminating defeats and ensuring 

sare operati on between overhaul periods( overhaul means examination for the purpose of 

repairing. clea ning) etc. The machines arc subj ect to periodic repairs after ce rtain periods of 

time (or acc ulllul ated amount 01' work performed). Repair operati ons include disassembl) . 

washing trouble - shooting, restoration or parts. assembl y, adj ustlll ent. run-in and painting. 

In the course of repair worn parts and assemb lies are restored or replaced . Depending on 

the cond iti on of the main uni ts. wear 01' parts and labour input requ ired to restore the operate 

ability and renew the overhaul periods. Repair is class ified into routine and major repairs. 

• Routine repair: Thi s is intended to ensure or restore ope rate ab ili ty and consists in 

rep lacement or restorat ion of indi vidual parts. 
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• Major l'epair: This is intended to restore operate ability and renew the overhaul 

period (close to the original one) with replacing or restoring any components 

including the basic ones. The overhaul period close to the original one is established 

in the relevant technical documents. The basic component is a major part of the 

tractor intended to carry other components. 

2.4.1 Intervals of maintenance and repair for farm machinery 

EquipmentlMachine 

Stubble cleaners 

Cultivators 

Seeders 

Mowers 

Silage combines 

Grain combines 

Source: Chukwl.l. 2(l09 

Intervals hectares 
aintenance 

60 

150 

2.5.0 Engine System and their maintenanre. 

Routine repair 

200 

350 

200 

300 

150 

400 

The ICE of a tractor is provided with different system to govern ea h functi n of the 

major systems is the following, 

1) Fuel system 

2) Ignition and electrical system 

3) Cooling system 

4) Lubricating system 

5) Transmission system 



6) Hydrau lic system 

7) Valve system 

2.5.1 Fuel system 

The fue l system is the comb ination of mechanisms that ensures the delivery of fuel in 

the required proport ion to the combustion chamber of the I CE engine of the tractor in order 

for it (fuel) to be converted to mechanical energy. Two systems are used in delivering fuel to 

the engi ne; they are petrol system, diesel system. And some of the components of fue l system 

are; fuel storage. Air suppl y system, Air fue l mi xture regulatory device. fuel filters, fue l 

pump. (Gbabo. 2009) 

2.5.2 Ma intenance requirement of a Fuel sys tem. 

SINo Problems Causes Remedy/ Repairs 

Engine does not No fuel or improper fuel in Fill tank with fuel. 

start the tank Drain fue l case of 

improper fue l and replace 

with proper fue l. 

Water or dirt 111 fue l or Drain wate r from tank 

dirty fi Iter Replace or clean dirty 

fi Iter 

Low cracki ng speed from Charge or replace battery 

low charge of battery. 

2 Engine start but Dirt or all' restricti on In Check fuel system and 

does not run fue l filter or air cleaner or bleed or clean or replace 
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pro perl y clogged filter fi I tel' and screens. 

3 Engi ne detonates wrong fuel Use proper octane fuel. 

[gaso l i ne] 

4 Engine back fires Clear mi xture of fuel In Adjust carburetor. 

carburetor. 

5 Engine uses too clogged or dirty air cleaner Clean or repl ace all' 

rn uch fuel cleaner if too dirty. 

improper type of fuel Drain fuel tank and fi ll 

with reco mmended one. 

Engine ove rl oad Red uce load or use lower 

gear 

Incorrect carburetor Adjust carbu retor properl y 

adjustment 

6 Smoky exhaust Impro per type of fuel Drain fuel tank and fi ll 

with recommended fuel. 

Sou rce: Gbabo, 2009 

2.5.3 The Electrical and Ignition Sys tem. 

The electrical and ignition system of a tractor uses the principle that when an 

electric current is forced to fl ow through air gap, a spark is created since ai r is a very poor 

conductor a considerab ly high vo ltage of 10- 15kV is necessary to make the current pass 

through even a very small amount of air. This spark can be created in two ways; battery and 

magneto systems. Some of the components of a battery system are; battery, co il , contact 

breaker. condenser. spa rk plugs. switch. distri butor. (Gbabo. 2009) 
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2.5.4 Maintenance Requirement of an E lectrical or Ignition system. 

SINo Problems Ca uses Remedy/ Repairs 

Engine hard to start Low cracking speed Charge or replace battery or 

service starter or does not start. Improper timing 

2 Engi ne knocks 

Engi ne over heat 

2 Lack of power 

Noisy generato r or 

alternator 

3 Mix-tiring of engines 

Defecti ve co il or condenser Check di stri butor Replace 

Pitted or burnt di stributor coil or condenser 

poin t Clean or replace points 

Cracked di stributor cap or Replace cap or ro tor 

eroded rotor Push wIre into sockets, 

Loose distributor WIre or install wires in correct fir ing 

install ation of wire 111 wrong order 

orde r 

Improper di stributor timing 

Incorrect engine timing. 

Di stributor point burnt 

Ti me d i stri buto r. 

Time 

ignition) 

d istri butor(spark 

Time inj ecti on 

pump(diesel engine) 

Repl ace point and condenser 

Defecti ve or badl y wo rn belt Repl ace belt 

Generator brushes not we ll Seat brushes properl y 

seated 

Worn or defecti ve bea rings 

Loose pulley 

Mi sali gned Dri ve belt 

Repl ace bearin g 

Tighten pull ey 

Re-ali gn belt 

Impro per spark plug heat Repl ace spa rk plugs with 
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range hotter or co lder range plug as 

Mi splaced plug wiring required. 

Worn out spark plug Replace plug wIre 

elec trode appropri ately 

Defective spark plugs Replace plugs 

Inco rrect di stributor timing Repl ace plugs 

Insuffi cient vo ltage ava il abl e Retime d istri butor 

to spark plugs appropri ately 

Adjust point gap. 

Source: Gbabo, 2009 

2.5.5 Lubrication system 

The lubrica ti on system of a tractor performs functi on of suppl ying oil to mov ing parts 

of the engine in order to reduce or eliminate fricti on between the parts thereby reducing or 

eli minating problem of wear of such parts. 

When the engine is in operation, many parts actuated to move whi ch invo lves rubbing 

of surface over another, sllch as the sliding of the pi ston to and fro along the wall s of the 

cylinders, the rota ti on of the crankshaft on its bearings etc. Fri ction causes heat and if not 

controll ed can generate excess ive heat which can melt rubbing surfaces together and causes 

the engine to se ize. ( Gbabo, 2009) 

The lub ri ca ting oil wo rk s by forming a film between the mov ing parts, therefore the 

oil can be li kened to a mediuITI that sand witches the mov ing parts hence preventing them 

from ru bbing against themselves, in addition to preventing wears, the lubri cating oil al so 

assist in coo ling the engine as old oil is constantl y repl aced by new ones through the oil 
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galleries as a result of the force supplied by oil pump. The following are type of lubri cation 

system that can be commonly used; circulating splash system, force feed system, oil mi st. 

2.5.6 Ty pes of oils: 

Different types of oil are bei ng manufactured by various manufacturers. These includes 

1) Mu lti-grade oil s 

2) Detergent oil s 

3) Grease. 

2.5.7 Maintenance Req uirement of the lu brication system 

SINo P,-oblems Ca uses 

Engine uses too Crankcase oil too li ght 

much oi I 

Worn pi ston and rings 

Remedy/ Repairs 

Use recommended oi l with 

the correct viscosity 

Rep lace rings 

Wo rn va lve guides or Repl ace va lve gui de or 

2 Engine over heats 

Sou rce: Gbabo, 2009 

stem oil seals. 

Too hi gh oil pressure 

Ex ternal oil leakage 

Low engine oil 

2.5.8 The hydraulic and transmission system 

seals 

Adj ust oil pressure 

Correct oi l leakage. 

Add oi I to the proper level 

The power generated by the I CE is ex pected to be used to provide an outlet for driving 

Stationary mac hine or forward and backward moti on of the engine itse lf whi ch in turn drives 
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Various field machines. In order to utili ze the power for motion a mechani sm called the 

"TRANSMISSION SYSTEM". Is used thus, the transmi ssion system of a tractor is 

mechan ism that obtain power or dri ve from the r C E and convert it to a linear motion. 

Man ufac turer suggest checking the hydraulic fluid level every 10,50 to 250 hours. It can be 

checked every time the regul ar oil leve l is checked because most systems have either a sight 

glass or a dip stick. Fill the systems as needed but never over-fill them 

The ordinary fo ur wheeled tractor has the engine, clutch, gear box, propell er shaft and 

dri ve ax les all mounted in a ri gid iron or steel frame. The two rear whee ls are the traction 

member whi le the front whee ls prov ide directi onal contro l. The oil level in the gear box . the 

rear axles and the hydrauli c system must be checked dail y. In some tractors C0 l111110n oil is 

used for transmi ss ion. gear box and the hydraulic system. Use onl y recommended oil s for 

topping up the oil leve l, do not overfill oil reservo ir. 

2.5.9 Components of the hydraulic and transmission system. 

The majo r compo nents of the transmi ss ion sys tem are 

I ) Clu tch 

2) Gea rbox 

3) Diffe renti al 

4) Final dri ve 

2.5.10 Th e coolin g sys tem 

In the process of converting the chemical energy in fuel to mechani cal energy, the 

fuel is burnt in the combustion chamber of the cylinder with a vi ew to producing hi gh 

pressure th rough the ex panded burnt gases; in thi s process a tremendous quantity of heat is 

generated . In mos t cases temperature of up to 1600 degree is required inside the cylinder. If 
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thi s is reft unchecked by a cooling process, some of the engine parts can even melt. For the 

safety of the engine temperature has to be as low as 90 degree for effic ient running of the 

engine. Usua ll y onl y 25% of the heat generated in the combustion process is utili zed for 

power generat ion out of the remaining 75%, abo ut 35% of the heat is di ss ipated along with 

the exhaust gasses where the rest 40% is dissipated through coo ling. Despite the fact that 

cooling of engi ne is necessary, overcooling can ca use condensation of the fue l and water 

vapour lead ing to corrosion and oi l dilution.( Gbabo, 2009) 

2.5.11 Methods of cooling Engines. 

,-

Engine ' are coo led mostl y by air or liquid or a combi nation of both . Thus, cooling 

methods are cia sit-jed as follows: 

I) Ai r- coo led system 

2) Water- coo led system, under water cooling system we have two types which are: 

hopper or water jacket system, thermosyphonic system 

3) Air and water coo led system. 

2.5.12 Comr)onents of cooling system 

I) Radiator 

2) Thermostat 

3) Conde nser 
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2.5.13 Maintenance Requirement of the cooling sys tem 

problems 

Engine overheats 

Engine uses too much fuel 

Source: Gbabo, 2009 

Causes Remedy/ Repairs 

Defective radiator cap Replace cap 

Radi ator core blocked with Clean radiator core 

dirt and debris 

Defective thermostat 

Loss of coo lant 

Loose fan belt 

Replace thermostat 

Check for leakage and 
correct 

Adjust belt tension 

Cooling system has scale Use cooling system cleaner 

deposit build- up 

Engine not operating at Check and correct 

proper temperature thermostat. 

Remember that tractor and equipment maintenance can help to conserve energy and 
prevent needless repairs, but it is imposs ible to cover all the "tips', such as servicing of filters , 
belts, hoses, or hyd raulic systems. 

2.6.0 Tracto r Power 

Power first and foremost can be defined as the rate of doing work or work done power 
,," 

unit time, hence tractor power which is also known as engine power is the power developed 

by the comh inati on of fue l in the engine which is comprises basicall y the drawbar power, 

P.T.O. power, hydraulic power etc and these engine power can be divided into two main 

types which are 

(a) Indicated Power 
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(b) Effecti ve Power (Sm ith, 1965) 

2.6.1 Indicated Power 

Indi ca ted power is the power which IS developed by combu ti on of gases 111 the 

cyl inder of the running engine. 

These indicated power has a formular ofN I := Laps. 

Where N I := Indicated Power (k W) 

L Length of Stroke (m) 

A := Area of Pi ston (m 2
) 

P Mean effective pressure in the cylinder (N /m2) 

S Number of working stroke per second 

And the "S" which is number of working stroke per second is 

S := nc 
60T 

n := Speed of rotation (rpm) 

c = number of cy l inder 

T := Engine Cycle factor 

And these "T'o which is the engine cycle factor could either be 

T = 1 for 2 stroke engine 

Or 2 tor 4,.stroke engine 

Apart from these basic types we have some several other powers which are 

• Dnlwbar Power: Which is the power ava il ab le at the drawbar for pulling purpose 

Drawbar Power: PDp := Drawbar Pull F (N) x speed of operation (v) km/h or m/s 

:= Fv (kW) :::::: Fv/3.6kw 
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• P. T .0. Power: Whlch (s tire power available at the 1>.1'. O. shaft and it is u uaUy more 

than drawbar power with about 5% 

P.T.o. 1>ower = 27tN1' (w) 
t)O 

• Hydraulic Power: Which is "the {lower required to ho~d lower and control the 

working depth of a mounted implement. 

PHVD = ~ 
60D 

H = oil pressure in bars 

Q = Volume ofoil fJo--.; (Urn) it's a discharge 

2.6.2 Classification of Farm Machinery 

Farm machinery which is used in our farm can be classified broadly into "three distinct 

categories . (Hunt, 1971) which are 

1) PasS1 e Implement or Machines 

2) Active Implementor Machines 

3) Self Propelled Implement 

• Active Implement: These are power dri\'ea impl'ement and they require power from 

the tractor through the P.T.O shaft e.g. boom sprayer, mowers, ibrative sub-soiler, 

Paeumatic planters, rotary plough etc. 

• Passive Implement'! These are implement that. do not require "po er from the tractor 

to drive their worliagmechanism e.g. plough, harrow, rides, cultivator etc. 

33 



• Self Propelled: The e are implements which have their own power unit e.g. Combine 

harvester. Taking about each of1he examllJes of implement under 1hesubdivided farm 

machinery we have. Mould board plough, Disc plough etc. 

2.6.3 Field Efficiency of F-ann Macbinery (Tractol-) 

The cost of complexity of farnl machinery increases year by year ill order to justify 

the capital investment invo) es is essential that operatm should be able to exploit to the fuB 

each machine capacity. Faml equipment acts as a device to ensure that other input gives the 

desire Tesuits, thus, it ma)l be said ihat fann equrpment and 1he techniques associated with it 

uses broadly constitute the field of agricultural mechanization. It encompasses the use of farm 

equipment including the -power SOUTees that are used to o-perate the various machines. 

Farm machinery is a general term used to describe tractors, combines, implements, 

machines and an)l other devices (more so-phistica1ed than hand tools) rna)' be -animal OT 

mechanicaUy powered at famrleve1. (Odigboh,1991). All member machines are designed to 

perfOTm a given task at a SlJecified time. If this designed objective is not ·met,it onl), means 

that the machine and power unit it not correct (Kepner et al1978). 

Efficient machinery management Teq1liTes accUTate -performance data on the capabi lit)' 

of individual machines in order to meet projected work schedule and to form balanced 

mechanization S)'Stem b)l mat.ching the llerfOTmance of separa1e item of equipment (Whitney 

1988). 

Field efficiency has the Teference to the time and width of utilization of machine 

comparison of the time a machine actually spends in the field doing exactly what is supposed 

to do, as compared to 1he total time 1he machine is in the field . The theoretical field capacit-y 

CT, of an implement is the rate of work that will be achieved if the machine were performing 

this function at. fuB wed foTW'3fd speed for 100% of the time. It is calculated simpl)l by 
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The effective field capacity CE of an implement is the actual average rate of working 

usuall y expressed in hectare/hour or ac res/hour it take care of the time wasted at the head line 

together with t\le time taken to repa ir the machine in case of any breakdown. The effective 

field capacity in hectare per hour is determined by multipl ying the product of the speed in 

ki lometer per hour and the rated width by the field effic iency ex pressed as a decimal fractio n. 

Field effici ency Er of a machine is the ratio of the effective field capacity CE:o to the 

theoret ical fi eld capacity C r and multipli ed by 100 percent. The field efficiency of a machine 

is alway less than 100 and is influenced by vari ous facto rs involved in the effective field 

capacity. Smith (1965) presented typ ical ranges of fie ld effic iency of some implements and is 

.. 
L1lllmarized below. (Source: Smith. 1965) 

--.--~.~~--------------------------------------------------------------

S/ 0 I mplelllents Field Effici ency 

Pl ough 74 - 84% 

2 Grain Drill 77 - 90% 

Mower 60 - 78% 

4 Combine 63 - 70% 

These va lues above include all e lTects of time and wid th utili zation and mi ght be 

considered to represent the percentage of time that a machine spend actuall y doing what it is 

supposed to be doing. Also to increase field effici ency of a machine. we have to increase 

effect ive tield and thi s can be done by 

• Fu ll y preparing the machine for the daily work 

• Choose the best work ing system e.g. Plough system 

• Reduc ing the time wasted fo r filling and refi lling the machine and tools or 

implements, such as sowing machine, fertil izer di stributi on and spraye rs. 
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• Reducing the time w<bled fOf fining aad refilling the machine and tools or 

implements, such as sowing machine, fertilizer distribution and sprn: eTS. 

• Fully utilizing the working width and capacity of the machines or implement ego 

Attaching cu16 ator and drilling implement to the tractor and increasing the output. 

The performance of aa agricultural machine (s assembled by the rate at wlUch an 

operation is accomplished and by the quality of the output Field machine performance or 

capacity is the rate at which it can cover a field wlUle performing its intended function or 

useful WOTk. It is usuaUy measured by the rate of work in hectare per hOUT. The factors 

involved are the width of useful work and the instant or speed travelled with the allowance 

for lost time in turning and servicing the machine.(Kaul et aI 1985) Efficiency of a machine 

shows how they are made to do the task that they are designed to perform. Certainly if you 

were an owner or manager of a fann enterprise, you would be deeply concerned with the 

different efficient operation or poor utUiL:ati:on of the capacities of the equipment would lead 

to greater operating expenses and reduces -profits for the business (McColl and Martins 

1955). 

Capacity of -plouging machine depends on the working width, fonvard sped 1ll1d field 

efficiency. Forward speed in a mould board plough can be up to 9kmJh and is disc plough up 

to lOkm - 12km1hr. assuming field efficiency of up t'O ab'Out 0.85 or 85%, disc plough with 

3m work width can have capaccty of2 - 3haJh.r and for 5 -7m workCng width 3 - 4ha/hr. 

Seasonal capacity of mould board -plough is appro imate!y 150 - 200 hectare per 

season and for disc plough 25t) - 500 hectare per season. so therefore good maintenance of 

farm machinery keeps the filled efficiency higil\~r. 
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CHAPTER THREE 

3.0 MATERIALS AND METHODS 

This chapter is concerned with identification of all the sources through which 

information were collected, it also states the types of research design, research population, 

sampling techniques and sample size, data collection instruments, method of data collection, 

presentation and analysis 

The data for the research shall be gathered through both the primary and secondary 

sources, as for the primary source, two sets of questionnaires would be administered on the 

repairer and the operators of farm tractors. The data collected will be presented by simple 

average and percentage would be used to analyses 

For secondary source, data shall be collected from publisher materials, journals, 

logbooks, publications and past researches. 

3.1 Research design 

This covers the method adopted by the researcher in carrying out the study from 

selected case study. This study employs descriptive research on the study of farnl tractor 

reliability on the successful repairers and farnls in Kano State. Descriptive research seeks to 

define a subject; the subject may be workshops, farms, ministries, and manufacturing or 

distribution channels. 

3.2 Research population 

The research population for this study comprises of almost all selected farms and 

repair workshops, ministries and manufacturing or distribution centers in Kano state which is 

nightly estimated to be 26. 
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3.3 Sa mpling techniques and sample size 

According to (As ika, 200 I) population is made up of al I considerable element, 

subj ects, or observati ons relating to a particular phenomenon of interest to the researchers 

s\Jbj ect or elements are individual items that makes up the population. They may be observed 

or physicall y counted . 

Therefore. the populati ons of thi s study comprises of the repa irers and operators of 

the farm tractors in Kano State of Nigeria. 

A sampl e is preci se ly a part of the population, the procedure for drawing samples 

frol11 a popuJ'ation is known as "samplin g" therefore, sampling for thi s research work are the 

sampling technique and sample size. 

Sampling techniques: During this stud y, the tool s to be used is "Random sampling" 

Sampling size: In thi s study, a total number of26 respondents shall be used lor co llecting the 

required data 17 respondents will be operators of the farm tractors whil e 9 respondents shall 

be repairer offa rm tractors in Kano State of Nige ri a. 

3.4 Instrument for data collection. 

The instrurrient used in co ll ect ing the data will be questi onnaire. 

Qu estionnaire: This shall be used for the co ll ect ion of data or in form ati ons. This is des igned 

using instructions, multiple choices and opened ended questions to make respondents 

responds eas il y to any questions, views and opinions were also used. The questionnaire was 

designed to collect data on such as: technical staff strength , available tool s and equ ipment of 

repair and main tenance workshop, time between successive fai lures of each of the systems of 

the tractor. The tractor system cons idered were engine, fuel, traction. coo ling, transmission, 

hyd rau li c, steerin g and electrical. 
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3.5 Method of data collection. 

The data for this research will be co ll ected from both primary and secondary sources. 

I) Primary source: These are primary data, whi ch are co ll ected by the researcher from 

ori ginal sources and are used for the purpose of this research work. They are obtained 

through the fo llowing. 

I ) Questionnaire 

2) Personal interview 

3) Observations. 

3.6 Method of data presentation and analysis 

Data co ll ections for thi s research work were mainl y questionJlaire and fo r sample 

analysis, a total of twenty six organizat ions responded to the questionnaire, the respondent all 

spread all over Kano State, about forty tractors were surveyed and they were all sti ll 

serviceable. Tlley cover a period of operat ions ranging from thirty to one hundred and twenty 

months . . They were used for tillage, hau lage, stationary barn yard operat ions. The data 

obtained from time measurement was compil ed and used to quantify reliability. This data 

were gro uped into were presented average, class mark, class interval and percentage, 

analysed by eq uation using median rank equat ion and regress ion analys is equation in 

conjunction with Wei bull mode l . The time between success ive fa ilures data for each system 

of the tracto r make was ana lysed to obta in the Weibull parameters and the time between 

success ive failures at a set reli abi lity of each system. It tell s how we ll an observed set of data 

were anal yzed. For quick and easy understand ing of data analysis. 

Since all the data collected are no rmal , they can be used in generating qua li tative data 

simpl y counting the number of each categories contai ned in the scale to form freq uency and 

summarize in item of the percentage in each category. 
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3.6.1 Procedure fo,' Weibull analysis using Weibull graph: 

Steps: 

I) Write down the K failure ages Ti of component in increas ing order to magnitude at 

each Ti 

2) Ca lcu late the corresponding estimate of the di stribution function uSlllg Bernard 

formu la. 

3) Plot the data on a Weibull graph and draw the best straight line through the data point. 

4) Construct the perpendicular to the plotted line which goes through the estimation 

point 

5) Estimate the va lue of the shape parameter whi ch is where the perpendicular cuts the 

shape parameter estimate line. 

6) If the graph does not indi cate time (t) scale by default, you need to choose your scales. 

7) To draw put yo ur compass at estimate point then cut the straight line at A and B, 

bi sect A. B then draw the perpendicu lar line. The line cut shape and scale parameter 

at some pe rpendi cular va lues. 

3.6.2 List of Establishments that responded to the questionnaire. 

Government owned Organizations 

I) Ministry of Agriculture and Natural Resource Kano. 

2) Nati onal Youth Service Corporat ions Headquarter Kano 

3) N'atl onal Horticulture Research Institute Kano 

4) Nati onal Truck Manufacturer Limited Kano 

5) River Bas in Development Project Kano. 
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Co mmercial! P,-ivately ow ned Organizations 

1) Hairi Farms ltd , Adamawa Road 

2) Khyber Agro Industries ltd , Dambatta road Kano 

3) Vultaren Farms, Zoo Road Kano 

4) Za ntata Foods, Tiga Dam Kano 

5) Anadariya Farms, .los road Kano. 

6) Aufuk Farms 15 Km wes tern bye-pass Gwarzo road , Kano 

7) Ringim Farms. I 19 NDC quarters Sharada Kano 

8) A U I farms, Badawa extension Kano 

9) Koki farms. I-ladej ia road Kano 

Repair Works hops 

1) ]-li sab Gen. Enterprises, Badawa Kano 

2) Nati onal Truck Manufacturers.ltd 

3) Ministry of Agricu lture and ationa l Resource, Kano 

4) Anadariya farm, Jos road Kano 

5) Za ioro green USA, Obasanj o way Kano 

6) Green finger limited, Sabo Garri Kano 

7) Howeid y Engineering workshop. 5Km Rano/Rurul11 road Rano LGA Kano. 

8) Golden Acres limited, Kano 

9) Talas Auto - plant Engineering Works, Kano 
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CHAPTER FOUR 

4.0 RESULTS AND DISCUSSIONS 

This chapter contains data gathering fro m respondents, these respondents are se lected 

operators of repair workshops and farms within Kano metropoli s and then responses have 

been presented in qualitative form using tables of average and percentage . 

The chosen sample sizes of each group are 17 and 9 respectively . 

A total of twenty six establ ishments corresponded to the questionnaire and these 

establishments comprises of government, privately owned and repair workshops, as li sted in 

table 3.6.2 . The results of the survey on the faci lities of repai r and maintenance are presented 

on the tab les as shown below. The data co ll ected was ana lysed to obtain the fai lures between 

each systems of different tractor makes and the average relative percentage of the workshop 

technical staff and tools/equipment. 

4.1.0 F,<equency table of time between failures of systems of Massey Fe'<guson tractors 

4.1.1 E~gin e systems 

S 0 Class interval Class mark Frequency 

40- 44 42 5 

2 45 - 49 47 3 

50 - 54 2 

Source: field survey 2009 

. Class mark = additi on of the two class interva ls divided by two 

In the above table, it was found out that the frequency of failure was very high 

between the 40lh - 44th months of the engine system of the Massey Fergusson Tractor make. 
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4.1.2 Uydraulic sys tems 

SINo Class interval Class mark Freq uency 

20 - 24 22 7 

2 2S - 29 27 S 

,.., 
30 - 34 32 6 ..l 

4 3S - 39 37 2 

Source: field survey 2009 

The class marks of each class intervals between each months was ach ieved by adding 

the class interva l and div id ing by two to get the each result as shown in the table above, also 

it was noticed that the freq uency between the 20th - 24th month wa the highest. 

4.1.3 Steering system s 

SINo Class interva l Class mark Frequency 

9 - 13 11 11 
-. - - . - ~ -. 

2 14 - 18 16 9 

" 19 - 23 2 1 6 ..l 

4 24 - 28 26 7 

S 29 - 33 31 4 

Source: fie ld survey 2009 

The class marks of each class intervals between each months was achi eved by adding 

the class interva l and dividing by two to get each result as shown in the tab le above, also it 

was noticed that the freq uency between the 9th - 13th months was the hi ghest. 
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4.1.4 Transmission systems 

SINo Class interval Class mark Freq uency 

15 - 19 17 7 

2 20 - 24 22 5 

.., 
25 - 29 27 5 J 

4 30 - 34 32 
.., 
J 

5 35 - 39 37 2 

6 40 - 44 42 

7 45 -49 47 

Source: field su rvey 2009 

The class marks of each class interval between each months was achi eved by adding 

the class intervals and dividing by two to get the results as shown in the table above, it was 

noticed that the freq uency between the 15th 
- 19th months was the hi ghest. 

4.1.5 Fuel sys tems 

SINo Class interval Class mark Frequency 

39 - 43 41 5 

2 44 - 48 46 
.., 
J 

.., 
49 - 53 51 2 J 

Source: Fie ld survey 2009 

Froni the tab le above it was noti ced that the frequency of failure between the 39th 
-

43th months was determ ined to be the hi ghest. 
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4.1.6 Cooling sys tems 

Sf 0 Class interva l Class mark Freq uency 

25 - 29 27 8 

2 30 - 34 32 6 

3 35 - 39 37 

Source: Field survey 2009 

From the table above the frequency of fai lure was at it least between the 35 th - 39th months. 

4.1.7 Electrical sys tem s 

S 0 Class interval Class mark Frequency 

11 - 15 13 16 

2 16- 20 18 10 

"'I 2 1- 25 )"'1 7 ..l _ ..l 

4 26 - 30 28 4 

Source: Field survey 2009 

From the above tab le the electri ca l system ex peri ences the hi ghest intervals of fai lures. 

And it was noticed between the 11 th - 15th months. 

4.2.0 Freq uency table of time between failures of sys tem of Fiat tractors 

4.2. t Engin e sys tems 

Sf 0 Class interval Class mark Frequency 

30- 34 32 18 

35- 39 37 13 

..., 

..l 40 - 44 3 42 

Source: Field survey 2009 
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The engine system of the Fiat tractors experiences its highest failures between the 

30th - 34th months. 

4.2.2 Hydraulic systems 

SINo Class interval Class mark Frequency 

19- 23 21 )" _J 

2 24- 28 26 18 

" 29- 33 31 8 J 

4 34 - 38 36 
., 
J 

Source: Ficld survey 2009 

From the above table the Hyd raulic system of the Fiat tractors expe ri ences its hi ghest 

fail ures between the 19th - 23 th months. 

4.2.3 Steerin g sys tems 

SI 0 Class interval Class mark Frequency 

13- 17 15 21 

2 18- 22 20 18 

" 23- 27 25 15 J 

4 28- 32 30 7 

Source: Fie ld survey 2009 

From the table above it was noticed that that the frequency of the steering system of the 

Fiat tracto r was at its highest between the 13 th - 1 i h months. 
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4.2.4 Transmiss ion systems 

SINo Class interval Class mark Frequency 

16- 20 18 20 

2 21- 25 )" _J 18 

" 26- 30 28 14 J 

4 31- 35 ')') 2 JJ 

Source: Field survey 2009 

From the tab le above, the transmi ss ion system of the Fiat tractor ex peri enced its lowest 

amount of fa ilures between the 31th 
- 35 th months. 

4.2.5 Fuel sys tems 

SI 0 Class interval Class mark Freq uency 

35 - 39 37 11 

') 40 - 44 42 9 

') 45 - 49 47 6 - ) 

4 50 - 54 52 2 

Source: Fie ld survey 2009 

From the above tab le it was noti ced that the frequency of fai lure between the 35 th 
- 39th 

months was determined to be the hi ghest. 

4.2.6 Coo ling systems 

SI 0 Class interva l Class mark Frequency 

19 - 23 21 

2 24 - 28 26 14 

47 



--.-- --
" 29 - 33 31 11 J 

4 .34 - 38 36 " J 
'I 
i 

Source: Field survey 2009 

From the table above, the coo ling sy tem of the Fiat tractors experienced it lowest 

amount of fai 1 ures between the 34th - 38 th months. 

4.2.7 Traction sys tems 

SINo Class interval Class mark Frequency 

, 11 - 15 13 25 

2 16 - 20 18 18 

" 21 - 25 ?" 16 J _J 

4 26 - 30 28 10 

Source: Field survey 2009 

From the table above, the traction system of the Fiat tractors experienced it highest 

amoun t or l"ai lures between the 11 th - 15th months, wh ich was about 25 times, 

4.2.8 Electrical sys tems 

SI 0 C I ass interval C lass mark Frequency 

11 - 15 13 28 

2 16 - 20 18 24 

" 21 - 25 23 13 J 

4 26 - 30 28 7 

Source: Fie ld survey 2009 

From the above. it was noticed that the freq uency of fa ilures between the 11 th _ 15th 

months was the highest experi enci ng a failure of abo ut 28 times. 
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4.3.0 Frequ ency tabl e of tim e between failures of sys tem of Stey r t.'a ctors. 

4.3. 1 Engine systems 

SINo Class interval Class mark Freq uency 

20 - 24 22 10 

2 25 - 29 27 8 

') 30 - 34 32 2 -' 

--------------------------------------------------------------------
Source: Field survey 2009 

From the above tab le, it was noticed that the frequency of fa ilures between the 20 th 
-

24th months was the highest experi enci ng a fa il ure of about 10 times. 

4.3.2 Hyd ra til ic systems 

SINo Class interval Class mark Freq uency 

16 - 20 18 10 

2 21 - 25 23 7 

'1 26 - 30 28 '1 

-' -' 

Source: Field survey 2009 

In the table above, the freq uency of fa ilures of the hyd raulic system of Steyr Tractor. It 

was noticed that the highest amoun t of fa il ure fa ll between the 16th 
- 20th months with resu lt 

amounting to about 10 times. 

4.3.3 Steerin g sys tems 

SI 0 Class in terva l Class mark Frequency 

9 - 13 II 19 

2 14 - 18 16 14 

--------~~--------------------------------------------------------
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" -' 19 - 23 21 

Source: Field survey 2009 

From the record of the tabl e above, it was noticed that between the 9th 
- 13th months the 

steeri ng system or the Steyr Tractor expe ri ences the most ra i lu re. 

4.3.4 T ransmiss ion systems 

SINo Class interva l Class mark Frequency 

II - 15 13 17 

2 16 - 20 18 9 

" 2 1 - 25 )" 4 -' --' 

Source: Field survey 2009 

From the record of the table above, it was noti ced that between the 21 th - 25 th months 

the transmission system of the steyr tractor experi ences the least fa ilures . 

4.3.5 Fuel sys tem s 

S 0 Class interva l Class mark Frequency 

31 - 35 33 10 

2 36 - 40 38 8 

..., 
4 1 - 45 43 2 -' 

Source: Field survey 2009 

From the record above, it shows that during 31 th - 35 th months, the fuel system of the 

Steyr Tractor experi ences its hi ghest amount of fa ilures of about 10 times. 
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4.3.6 Coolin g systems 

SI 0 Class interval Class mark Frequency 

10 - 14 12 9 

2 15 - 19 17 8 

.... 20 - 24 22 .... 

.) .) 

Source: Fie ld survey 2009 

From the tab le above, the coo ling systems of the Steyr Tractor ex periences it hi ghest 

amount of fai I ures between the 10111 
- 14111 months hav ing a frequency of about 9, 

4.3.7 T"action systems 

SI 0 Class interva l Class mark Frequency 

10 - 14 12 17 

2 15 - 19 17 9 

.... 20 - 24 22 4 .) 

Source: Field survey 2009 

From the tab le shown above, the resul t illustrated about the traction system of the Steyr 

Tractor indicates that the system experiences its highest amount of failu re during the 10111
_ 

14'Ih months ~f about 17 times, 

4.3.8 Electrical system s 

SINo Class interval Class mark Frequency 

10 - 14 12 17 

2 15 - 19 17 11 

.... 20 - 24 22 2 .) 

Source: Field survey 2009 
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From the table shown above, the result illustrated about the electri ca l system of the 

Steyr Tractor indi cates that the system ex peri ences its highest amount of failures during the 

101h 
- I 41h months about 17 times. 

4.4.0 F ,-equency table of time between failures of systems of Ford tractor makes 

4.4.1 Engine systems 

S 0 Class interval Class mark Freq uency 

14 - 16 15 19 

2 17 - 19 18 8 

3 20 - 22 2 1 3 

Source: Field survey 2009 

From the above table shown, it was noticed that the frequency of fa ilure of the between 

the 141h - 16
1h months was determined to be the highest. 

4.4.2 Hydraulic systems 

SINo Class interval Class mark Frequency 

15 - 19 17 11 

2 20 - 24 22 7 

') 25 - 29 27 2 .) 

Source: Field survey 2009 

From the table shown above, the result illustrated about the Hydraulic system of the Ford 

Tractor indi ca tes that the system experi ences its highest amount of failures during the 151h 
-

191h months about I 1 times. 
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4.4.3 Steering systems 

SINo Class interva l Class mark Frequency 

9 - 13 I 1 15 

2 14 - 18 16 13 

-, 19 - 23 21 " J J 

Source: Fie ld su rvey 2009 

From the table shown above, the result illustrated about the Steering system of the Ford 

Tractor indicates that the system experiences its highest amount of failures during the 9th 
-

13th months about 15 times. 

4.4.4 Transmission systems 

SI 0 Class interva l Class mark Freq uency 

II - 15 13 17 

2 16- 20 18 10 

" 2 1 - 25 23 " J J 

Source: Field survey 2009 

From the table shown above, the result illustrated about the Transmission system of the Ford 

Tractor indicates that the system ex peri ences its hi ghest amount of failures during the 11th -

15th months abo ut 17 times. 

4.4.5 Fuel systems 

SINo Class interval Class mark Frequency 

16 - 20 18 ]0 

2 22 - 25 23 8 
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3 26 - 30 28 2 

Source: Field survey 2009 

From the tab le shown above, the result illustrated about the Fuel system of the Ford Tractor 

indicates that the system experiences its hi ghest amount of failures during the 161h 
- 20lh 

months about 10 times. 

4.4.6 Cooling sys tems 

SINo Class interval Class mark Frequency 

15 - 19 17 9 

2 20 - 24 22 8 

") 25 - 29 27 -, 
J J 

Source: Field survey 2009 

From the table shown above, the result illustrated about the coo ling system of the Ford 

Tractor indi cates that the system ex peri ences its highest amount of fa ilures during the 151h 
-

191h months about 9 times. 

4.4.7 Traction systems 

SINo Class interval Class mark Frequency 

10 - 14 12 16 

2 15 - 19 17 9 

-, 20 - 24 22 5 J 

Source: Field survey 2009 

From the tabl e shown above, the result illustrated about the Traction system of the Ford 

Tracto r indicates that the system ex peri ences its hi ghest amount of failu res during the 10lh 
-

141h months about 16 times. 
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4.4.8 Electrical systems 

S 0 Class interval Class mark Frequency 

10 - 14 12 17 

2 15 - 19 17 1 1 

..., 20 - 24 22 2 -' 

Source: Field sur\/ey 2009 

From the tab le shown above, the result illustrated about the electri cal system of the Ford 

Tractor indicate that the system experi ences its hi ghest amount of fa ilures during the 10th 
-

14th months about 17 times. 

4.5.0 Overall F,'equency table of time between failures of systems. 

4.5.1 Engine sys tems 

SINo Class interval Class mark Frequency 

fO - 14 12 10 

:2 15 - 19 17 17 

..., 20 - 24 22 13 -' 

4 25 - 29 27 8 

5 30 - 34 32 20 

6 35 - 39 37 13 

7 40 - 44 42 10 

8 45 - 49 47 
..., 
-' 

9 50 - 54 52 2 

Source: Field survey 2009 
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From the table shown above, the result illustrated about the engine system of the overall 

Tractor makes indicates that the system experi ences its highest amount of failures during the 

30lh _ 34lh months about 20 times. 

4.5.2 Hydraulic systems 

SI 0 Class interva l Class mark Frequency 

15 - 19 17 30 

2 20 - 24 22 41 

") 25 - 29 27 25 J 

4 30 - 34 32 14 

5 35 - 39 37 2 

Source: Field survey 2009 

From the table shown above, the result illustrated about the Hydraulic system of the overall 

Tractor makes indicates that the system experiences its highest amount of fa ilures during the 

20lh - 24lh 1110nths about 41 times. 

4.5.3 Steering sys tems 

SINo Class interval Class mark Frequency 

9 - 13 11 50 

2 14 - 18 16 57 

" ) 9 - 23 21 28 J 

4 24 - 28 26 20 

5 29 - 33 31 10 

Source: Field survey 2009 
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From the tabl e shown above, the result illustrated about the steering system of the overall 

Tracto r ind icates that the system experi ences its highest amount of failures during the 14th -

th . 
1 8 months about 57 ti meso 

4.5.4 Traction systems 

SINo Class interva l Class mark Frequency 

10 - 14 12 51 

2 15 - 19 17 40 

20 - 24 22 23 

4 25 - 29 27 15 

Source: Field sLli-vey 2009 

From the tabl e shown above, the result illustrated about the Traction system of the overall 

Tractor indi cates that the system experiences its highest amount of fa ilures during the 10th -

14th months abo ut 51 times. 

4.5.5 T ran smission systems 

Class interva l Class mark Frequency 

, 11 - 15 13 36 

') 16 - 20 18 47 

-, 2 1 - 25 23 27 .) 

4 26 - 30 28 21 

5 31 - 35 32 4 

6 36 - 40 38 

7 41 - 45 43 2 

Source: Field survey 2009 
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From the tabl e shown above, the result illustrated about the transmiss ion system of the 

overall Tractor indicates that the system experiences its highest amount of fa ilures during the 

16th 20th months abo ut 47 ti meso 

4.5.6 Fuel systems 

SINo Class interva l Class mark Frequency 

16 - 20 18 10 

2 21 - 25 23 8 

., 
26 - 30 28 2 J 

4 31 - 35 "" 8 JJ 

5 36 - 40 38 15 

6 41 - 45 43 13 

7 46 - 50 48 8 

8 51 - 55 53 4 

Source: Field survey 2009 

From the tab le shown above, the result illustrated about the Fuel system of the overall Tractor 

makes indicates that the system experi ences its highest amount of fa ilures during the 36th 
-

40 th months abo ut 15 times. 

4.5.7 Cool ing systems 

Class in terva l Class mark Frequency 

16 - 20 18 10 

2 21 - 25 23 8 

., 
26 - 30 28 2 J 
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4 '31 - 35 
.,., 

8 .,., 

5 36 - 40 38 15 

6 41 - 45 43 13 

7 46 - 50 48 8 

8 51 - 55 53 4 

Source: Fie ld survey 2009 

From the tab le shown above, the resu lt illustrated about the coo ling system of the overall 

Tractor makes indi cates that the system experiences its highest amount of failures during the 

361h 
- 40lh months about 15 times. 

4.5.8 Electrical systems 

SINo Class interval Class mark Frequency 

10 - 14 12 72 

') 15 - 19 17 57 

., 
20 - 24 22 26 .) 

4 25 - 29 27 14 

Source: Field survey 2009 

From the tabl e shown above, the result illustrated about the electrical system of the overall 

Tractor makes indicates that the system experiences its highest amount of failures during the 

1 Olh - 141h months about 72 times. 
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4.6.0 Weib ull param eters and tsu of tractor makes 

Tractor systems Mas ey Fergusson Fiat Steyr 

Sf 0 A B tso a B tso a B tso 

Engine · 48.35 9.78 46.57 37.26 8.1 8 35.62 27. 16 6. 12 25.58 

2 Hydraulic 30.59 5.1 5 28.49 27.50 4.88 25.5 1 23.4 1 4 .93 2 1.73 

..., 
Steering 2 l. 6 1 2.70 18.86 22.93 3.88 20.86 15.82 3.56 13.94 J 

4 T ransm i ss ion 30 .2 1 3.00 26.74 25.04 4.74 23. 17 17.68 3.64 15.98 

5 Fuel 47.35 9.56 45 .57 44.65 7.86 42.6 1 38.22 7.75 36.45 

6 Coo ling 32 .0 1 7.24 30.43 27.74 4.74 25.67 16.78 3.58 15. 14 

7 Traction 2 l.03 3.31 18.83 16.65 3.42 14.96 

8 Electrical 20.17 3.1 8 17.97 20.08 3.42 18.04 16.24 3.70 14.7 1 

Who le Tractor 29.35 2.82 25.78 27.56 2.96 24.36 21.61 3.36 19.38 

-. 

Source: Field survey 2009 

4.6.1 Continu ations of the Weibull parameters and tso of tractor malws 

Tracto r systems Ford Overall 

S 0 A B tso a B tso 

Engine 17.57 6.08 16.54 3 1.75 2.88 27.96 

2 Hydrau lic 2 l. 83 4 .71 20. 19 25.87 4.36 23 .78 

..., 
Stee ri ng 15.98 3.62 14.30 19.79 2.9 1 17.45 J 

4 Transm iss ion 17.47 3.78 15.86 23.36 2.98 20.66 

5 Fue l 22.27 5.0 1 2 1.1 6 39.3 1 3.39 35 .28 

6 Coo ling 2264 4.97 2 1.03 24 .99 3.5 1 22.5 1 

7 Traction 14.04 3.42 15.30 19. 12 3. 14 17.0 1 
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8 Electrical 16.24 3.70 14.71 18.41 3. 19 16.41 

Whole Tracto r 18.66 4.94 17.33 26. 13 3.31 23.39 

Source: Field survey 2009 

The time record collated from both breakdown and repair logbooks were analysed to 

obtain the We ibu ll scale parameter and shape parameter. Since reliabi lity can assume values 

between 0 and 1 (0% and 100%), the time between fa ilures at which a system wi ll have a 

reli ab ility value of SO% or O.S was calculate using the Weibull parameters in the Weibull 

model. Thus, the time between fai lures at SO% reli ability its general function s. 

t = ~ [- Ln R(t)] lIP ....... . . . . .. ... . .•.. . .. ... . ...... .. ..... (1) 

Becomes 

t 50 = a [- Ln R(0 .S)]I /IJ . . . . . .. . . ..... .. . . ....... . . .... . ..... . .. (2) 

The significance of the time between fa ilu re SO% reli ability (t50) is the time between 

fai lu re at which a system has a SO - SO chance of fa ilure. The various Weibull parameter and 

time between fai lures at SO% reliability are shown in table 4.6.0 above. It can be deduced that 

the engine of Massey Fergusson tractor is the most reli ab le with a SO% reli ab ility of 46.S7 

, . 

nibntbs. The least reliable is the ford tractor with a SO% re liability time between fai lures of 

months. Generall y, on all the tractor systems pull ed together, fuel system showed the least 

tendency to fai lure because it has the hi ghest t50 va lue of 3S.28 months compared to other 

systems. Jt is closely fo llowed by the engine with t50 value of 27.96 months. The steering, 

electrical and traction systems are the least re liable systems with average t50 va lue of 16.96 

months. Tak ing the tractor as a whole, Massey Fergusson and Fiat tractors are relatively more 

reliable than the Steyr and Ford tractors. It can be deduced from the fig ure that Massey 

Fergusson tracto r is the most reli ab le tractor; it is then fo llowed by Fiat tractor, then the Steyr 

tracto r whi le the least re li ab le is the Ford tracto r. 
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4.7.0 Technical staff Distribution 

SINo Staff category Qualification Total Average per Establi shment Percentage 

Engineer B. Eng! HND 15 1.2 10.9 

2 Technician! 0 D! C&G 35 2.7 25.4 

Technologist 

3 Craftsmen Trade Test 50 3.8 36.2 

4 Apprentices Pry!sec. sch. 38 2.9 27.5 

Certificate 

Total 138 10.6 100 

Source: Field survey 2009 

The tab le above indicates that the bulk of the workshop technical staffs are the 

craftsmen and the technicians consisti ng of 36.2% and 25.4% respective ly. They form a total 

of 61.6% of the workforce and the main skill ed workers that are physically engaged in the 

repair work in the workshops. T heir figure is close ly followed by 27.5% fo r the apprentices . 

The eng inee rs form 10.9% and the least percentage of the wo rkforce. Although, craftsmen 

form the hi ghest percentage of the technical staff, their competence and proficiency are sti ll 

questionable because not a ll of them have procured the final stage certificate of the 

recognized liationa l trade test. The apprent ices who are still under training form the second 

hi ghest pe rcentage of the workforce. 
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4.8.0 Workshop Tools Available 

SINo Tools Total A verage per Establishment Percentage 

Set of spanners 114 8.8 21.1 

2 Set of sc rewdrivers 46 3.5 8.5 

') Hammer 35 2.9 6.5 J 

4 Torq ue! Wrench 22 1.7 4.1 

5 Chi sel! Punches 56 4.3 10.4 

6 Pliers 45 3.5 8.3 

7 Cranes 21 l.6 3.9 

8 Hyd raulic Press 7 0.5 1.3 

9 Tap & Die(set) I 1 0.8 2.0 

.. 
]0 Ring Compressor 35 2.7 6.5 

.. 
I I Grinder ]3 l.0 2.4 

12 Drills 18 1.4 3.3 

13 Hydraulic jack 38 2.9 7.0 

14 Files 64 4.9 11.8 

15 Pulley Extractor 16 1.2 3.0 

Total 541 41.7 100.0 

Source: Field sllrvey 2009 

Table 4.8.0, shows the relative percentages of the workshop tools!equipment. It reveals 

that the largest percentages of the tool s are the spanners, hand files , chise l and pliers which 

are the basic 'hand tools. However, the special tools are the hydraulic press, tap and die, 

torque wrench, pulley ex tractor etc whi ch facilitates precision and accuracy of the work are 

lack ing. The few ones are mostly availab le in the government establishments. Hence, most of 
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the sl<illed workers in the private workshops lack the knowledge of usage of these special 

tools. It was also gathered that the cost of purchasing the special tools has contributed to their 

non-avai lability. This situation could no doubt have affected the reliability of the tractors . 

Despite the fact that there are comparatively enough skilled workers in the repair workshops, 

they lack the requi site special tool s and genuine spare parts to enhance the repair and 

maintenance of tll e tractors. All the workshops visited complained of lack of genuine spare 

parts for repair and maintenance of the farm tractors. According to them, they are sometime 

forced to buy fairly used spare parts which tend to further affect the reliability of farm 

tracto rs. 
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CHAPTER FIVE 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusion 

From the study of farm tractor reliability using proper method in analyzing our data 

and collecting data on the available staff and tools with their various average and percentage, 

the following conclusions were drawn; 

1) It was revealed that the workshop staff consists of engineers, technicians and 

craftsmen/apprentices and in the ratio 1: 2: 6 respectively. 

2) The commonly owned tools are the basic hand tools. 

3) That some of the problems of repair and maintenance of tractor in the state are 

. unavailability of genuine spare parts, few or lack of special repair and maintenance 

tools and improper record keeping habit. 

4) Comparison of the reliability of the tractors showed that traction, steering and 

electrical systems have higher tendency of failure than the cooling, transmission, 

engine, fuel and hydraulic systems. 

5) That Massey Fergusson and Fiat tractors were found to the comparatively more 

reliable tractors in the state. 

5.2 Recommendations 

From the above study on the study of farm tractor reliability, some of these 

recommendations should be adhere to for future purposes, for a proper repairs and 

maintenance of the tractors. 

1) Genuine spare parts should be provided so as to make the tractor last longer after 

repairs are conducted 
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2) Proper records should be kept on the repair and maintenance logbook for tackling 

problems related for future purposes. 

3) More tools should be provided apart from the basic hand tools for easy handling of 

different problems and purposes. 

4) More Engineers and technologists should be employed or provided to the solution of 

any problem or should be provided in any organization. 

5) The reliability of the tractor traction, electrical and steering system should be 

improved on, so as to reduce the problems which are associated with them. 

6) The overall systems of the Steyr and Ford tractors should be improved on for the 

better usage of these farm tractors in the busiest periods. 
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FEDERAL "U 'I !ERSITY {}F TECHNOLOGY i\HNNA 

DEPARTMENT OF AGRlCUL TURAL ANI} BID-RESOURCES ENGINEERING 

A STUDY OF FARM TRACTOR RELIABiLiTV IN KANO STATE OF 'NIGERIA 

Note: this data collection exercise is to enhance the study of farm tractors l'eliability in 

this state and not to implicate orpl'Osemte anyone in MlJ-(1)l'1D mit kind. 

SECTION A: Background Information. 

1. Questionnaire NU11lber? ...... ......................................... ................. ........ .. . . 

2. Date and tinle? ................... ................................. ... ...................... . 

3. Name of OrganizationIRepair orksilop/Fmm? ........ .......................................... ... . 

4. Location! Address 0 f Question 3 abo ve? ............................ .. .............................. ..... . 

SECTION B"! Personal data 

5. Number of Technical staffs? ..... .... ................................. .. ...... .. ................ ...... .... .. . 

6. What are "the strengths of the s1afi'i ? ........................................................................ . 

A B-EngJ HND B. OND! C & G C. Trade test D. Pty/Sec. Sch. cert E. Adult 

Education. 
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7. What is' the type of ownecship? ...................................................................................... . 

A. Government B. Privaie C COtnmeJc.iru 

8. Population of staffs (overaU) ..... ... ..... ... ... .... and perdepartments ............ .... .. ..... . 

9. What are the available toob in the faci~j-ty? ............................................................. . 

10. Are aU !he tractor in operational condition ..... ..... ....... ..... .. ........ ............... ....... ... . 

A Yes B. No 

11. If (No) give data .... .................... .............. ................ .... ....... ........ ................ .... .. . 

l2. HowmaD-Y equ:i\)J'nalt 1U'c fOf {~ai ? .......................................................................... . 

13. Give males/manufacturer of avaiiable tractors? ............................................ . 

14. Number ofavaibili~etrac(\)l'S? ...................................................................... .. .. ... ... ... . 

15. What are the time intervals between successhefailures for each system of the 

tractors? ..................................................................................... ................... . 
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