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ABSTRACT

The standardisation of tyre, its safety and maintenance cannot be over emphasized. How
reliable are second-hand tyres and their possibility that they will not fail in use, and how efficient
are the quality of work dong by local/roadside vulcanizers. This thesis assesses and evaluates the
reliability of automobile tyres in Nigeria, especially the second-hand tyres popularly called
“Tokunbo™ tyres and embark on the development of a machine that helps in the removing or
fixing of tyre on a car rim when either a tube is to be removed or a tyre is to be removed from a
car rim during vulcanisation. This machine is an improvement on the type of tools/implements
used by local/roadside vulcanizers. This device laid emphasis on solving some of the problems
facing the local/roadside vulcanizers and the various factors causing damages on tyres.

An analysis of tyre users and sellers in Nigeria was done in order to determine their
knowledge and safety consciousness and the means of identifying a legally acceptable second-
hand tyre were also looked into. This project also exposes and analysed the non- public existence
al tyre safety and standards in Nigenia by the federal agencies saddled with this responsibility,
for example Standards Orgainsation of Nigeria, Federal Road Safety Corps, The Nigeria
Customs Service, e.t.c. Also the method of operation of some local/roadside vulcanizers and that
of well-established tyre workshops were observed and based on lapses observed a manual tyre
removing and fixing device was constructed using the principle of power transmission via a
pinion and bevel gear arrangement. The constructed device was tested in order to determine the
time it would take to remove or fix a tyre from or into a car im, numbers of wounds that would
be inflicted on the tyre bead duning vulcanization.

The results of the 165t shows that using the constructed device for vulcanization, no
wound is inflicted on the tyre bead either when a tyre is being removed or fixed from or into a
car rim. It also shows that it takes an average of 3mins to break the bead of a tyre, 2mins and
Imins to remove and fix a tyre bead from or into & car rim respectively. The method of operating
the machine is simple. The machine ensures a safe working condition with litile maintenance
while the cost of production is not as much as that of an imported tyre removing/fixing machine.

Suggestions on tyre safety tips were given and a means of assisting second-hand tyre
buyers was suggested, including what to look out for while buying a second-hand tyre in order 10

prevent tyre failure in use.
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CHAPTER ONE
INTRODUCTION

1.1 Intreduction

In the automobile industry, the part that tyres play cannot be over-emphasised and
interestingly tyres are directly or indirectly used by all in Nigeria, Automobile provides the only
visible means of transportation in Nigeria. [t is pertinent to note that most writers, researchers,
users and vulcanizers do rot take cognisance on the important role it plays in our daily life.
Retreaded, second-hand tres with little or no tread pattern termed imporied { Tokunbo) tyres are
in the Nigerian market to the detriment of users safety.

The cost of part-womn tyres reflects their second-hand state and this no doubt
contributes to their attraction to motorists, The purchase and use of part-womn, instead of new,
tyres may enable some owners to afford to keep their vehicles on the road. The tyre industry
continues o express concern about the sale and use of part worn tyres. However, it is important
1o consider the issue objectively and make a reasoned judgment about the real risks of using such
tyres.

Tyre repairs, which range from patching of inner tube or its outright replacement to the
renewal of old tyres with new ones, or at times the replacement of the rim, constitute a very
significant part of automobile maintenance. These removing and replacement processes basically
involve the removal of deflated tyre from the rim, which comprise pressing, forcing, clamping
and rotating. All these require a high human effort to undertake.

Ohservations had revealed that apart from the use of locally-fabricated tools and loss of
energy used by local or readside vulcanizers during the process of either removing or re-fixing
tyre into a car rim, a lot of damages are inflicted on the tyre im. Having recognized this
problem, a study was carried out to determine the methodology of carrying out this project, This
is to determine whether the machine is needed in the society or not and if' it is needed why it is
s, The need was eventuzlly verified from the increase in damages Lo tyres due to poor methods
of tyre maintenance which are attributed to the tools and equipment used by the local or roadside
vulcanizers.

Six roadside vulcanizers were visited and observed on how they work with their
equipment and tools. It was discovered that they all had similar problems and shorticomings in
their methods of operation and tools used. Also some big organizations, namely, Dunlop Nigeria
Ple, Michelin Nigeria Ple, Leventis Motors Ple, Nigeria Ports Authority, Moragoff Arrow Int.
Ltid., Mandillas Enterprises Ltd was visited. Their machines were examined and operated, [t

was observed that the designs of these machines are good and efficient in operation, but they are
|



beyond the reach of the common man. Their component parts are expensive and are not readily
available in the market.

Between 1998 and 200, a total of 68,396 road traffic accidents were recorded in Nigeria.
Within this same period, 33,689 persons died. The Standard Organisation of Nigeria informed
that 65 percent of road accidents recorded over this period were due to bad tyres. It also indicated
that 77 percent of the accidents arising from bad tyres were directly linked to various brands of
sub-standard brands imported into the country (The News Magazine, 2004)

Since the use of second hand tyres may be difficult to stop it becomes pertinent that
buyers should be able to know the causes for tyre wear, tear, and all other factors relating to tyre
safety and proper maintenance. A tyre buyer should be able to know easily the condition of the
tyre he wants to buy especially second-hand tyres.

1.2  Objectives
The objectives of the project are 1o;
1. determine the rehability of tyres in use.
ii. develop a method for predicting tyres failures.
iil. prescribe maintenance system for tyre.
iv. eliminate damages inflicted on tyres or rims during the process of removing or fixing
tyres on car fims by loeal / roadside vulcanizers, -
v. reduce energy dissipitated by local / roadside vulcanizers during the process of
removing or fixing tyres on a car rim.
vi. increase productivity through the development of a simple device to remove or fix tyre on
a car rim; an improvement on local / roadside vulcanizers implements.

1.3 Methodology

Preliminary studies were carried out on tyre construction; types of tyres, tyre making,
e.l.c. Field surveys through questionnaires were administered and visitations were carried out to
tyre buyers, sellers and vuleanizers to determine their understanding of tyres especially on used
Iyres.

Ewvaluation based on the responses received was done to assess how conscious and
knowledgeable tyre users and sellers are on tyre safety and maintenance. A method on how to
check for used tyres in order to buy a lepally acceptable part worn tyre was developed while
proper tyre safety and maintenance tips were enunciated.



The research also consists of the design of a simple device for removing or fixing tyres
on a car rim after detailed study of existing tyre removing devices; local and foreign,

1.4 Expected Contribution to Knowledge

The study will fromote road salely through appropriate puidelines for categorizing tyres
{both new and used). It will also assist in instituting sustainable maintenance strategies and
safety regulations. It will also improve the productivity of tyre removing or fixing processes
while prolonging the life span of both tyres or rims due to reduction or elimination of damages
inflicted on them during the process of removing or fixing.
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CHAPTER TWO
LITERATURE REVIEW.

2.1 Ewaluation

Brainy Dictionary (2004) defines evalumion as an act of ascertaining or fixing the value
or worth of or as an appraisal of the value of something. Barbra Dictionary (2004) defines
eviluntion as a process for enhancing knowledge and decision-making within organtzations and
communities, [t involves answering questions and/or addressing issues through the collection and
analysis of information about programs, systems, processes, procedures, products, and services.
Evaluation is best implemented as a systematic process that is planned and purposeful, and with
# ¢lear intention of using the evaluation findings. Evaluation is a means for understanding what
we do and the effects of our actions in the context of the work environment and the society in
which we live.

EUROPA (2002) defines evaluation as an assessment, as systematic and objective as
possible, of on-going and completed projects, programmes and policies, as regards their design,
implementation and results. Evaluation is an activity which is generally carried out before a
programme begins (ex-ante), in mid-cycle before renewal or cancellation (mid-term), or at the
end when impact can be measured (ex-post). To evaluate is to assess or appraise. Evaluation is
the process of examining a subject and rating it based on its important features. We determine
how much or how little we value something, arriving at our judgment on the basis of criteria that
we can define.

Oloye (2001) opired that evaluation research is conducted to determine the relative worth
or uselulness of two or more alternative actions. [ts outcome does facilitate the researcher’s
decision on the best alterrative. The conclusion as to the choice of the best allernative must be
based on systematic process of collecting and analysing pertinent data on the research subjects.
As part of the advantages of this type of research, it reveals information about shoricomings of
each alternative and thus identifies points or areas where improvement can be made.

2.2 Reliability

Hornby (1995) defines reliability as something consistently pood in quality or
performance and able to be trusted. Brainy Dictionary (2004) defines reliability as the state or
quality of being reliable; reliable being something suitable or fit to be relied on; worthy of
dependence or reliance,



Leitch (1988) opined that reliability of a piece of equipment or device as its ability to
perform a specified task, for a specified time, in a specified environment. It is measured as a
probability. To achieve equipment reliability, reliability must be considered as important

parameter in the equipment specification as weight, speed, cost, fuel consumption, e.t.c.

2.3 Motor Vehicle Tyres

French {1990) defined tyres as rubber and fabric devices that, when attached to the
wheels of a vehicle, provide the contact between the vehicle and the surface over which it
travels, Tyres also improve comfort whilst carrying the weight of the vehicle. They are the only
contact with the road and affect the steering, braking, and acceleration of the vehicle. Tyres may
be either solid or preumatic (air lilled) in structure, with the latter being the most prevalent
today, French (1989) opined that each modern automotive tyre supporis 50 times its own weight.
Compressed air within the tyres carry 90 percent of the load, with the tyres complex structure of
rubber and fabric carrying the remaining 10 percent.

2.4 History

French (1990) states that Robert W Thomson patented the first pneumatic tyre in 18435,
His “elastic bearings™ for carriages were made from several layers of rubber saturated canvas.
Before the development of tyres, metal rims protected wheels. Later solid rubber tyres in a metal
channe] were used, first being made by the British inventor Thomas Hancock in 1984 for light
horse-drawn vehicles and bicycles. Solid rubber tyres are still used on some tractors and lorries.
The British Engincer Robert Thomson first patented pneumatic tyres in 1843; John Dunlop first
produced them commercially in 1888,

However, the pneumatic tyre was nol generally adopted until the invention of the dished
whieel-rim, patented in 1890 by the British Engineer C. K. Welch, By 1900 and the dawn of the
automobile age, tyres had round cross-sections, separate inner tubes inflated to a pressure of 5 kg
per sg.em. and rubber coated, cotton cloth covers. Treads, which alleviates the danger of sideslip,
were introduced about 1910.

By 1916 pneumatic tyres were standard on most passenger vehicles and lorries. Layers of
reinforeing cord was introduced in 1920s, white walls followed in 1929. The 1930s saw the
introduction of synthetic rubber made from petrochemicals. The last major change, elimination
of separate inner tubes came in 1954, Modern motor-car tyres are generally tubeless and radially
built, comprising of rubberised fabric with steel reinforcement.



25  The Making of a Tyre
According to Wilson (2000), tyre manufacturing is a complex technical process, which,

for the sake of simplicity can be broken down into eight manufacturing stapes:
1) Mixing

Varous grades of natural and symthetic rubber are blended in an internal mixer
(commonly known as a Banbury) and mixed with carbon black and other chemical products.,
This blend is called the "master batch" and its make-up is carefully constructed according to the
desired performance parameters of the tyre.

2) Calendering

Textile fabric or steel cord 15 coated with a film of rubber on both sides. Calendered

textiles such as ravon, nylon and polyester are used for the casing and the cap plies. Steel cord is
used for the belts,

1) Tread and Sidewall Extrusion

The tread and sidewalls are constructed by forming two different and specifically
designed compounds into tread profiles by feeding the rubber through an extruder, Extruders
produce continuous lengths of tread rubber, which are then cooled and cut, to specific lengths.

4} Bead Construction

The bead core is constructed by coating plated steel wires, which are wound on a bead

former by a given number of turns to provide a specific diameter and strength for a particular
tyre,

5) Tyre Building

Tyre building is traditionally a two-stage process. Although modemn tyre faclories now
use a certain number of single-stage building machines, two-stage building is still widely used,
particularly for the more standard sizes. In the first stage, the inner-liner, the body plies and the
sidewalls are placed on a building drum. The beads are then positioned, the ply edges are turned
around the bead core and the sidewalls are simultaneously moved into position. In the second



tyre building stage, the tyre is shaped by inflation with two belts, a cap ply and the tread being
added. At the end of this stage the tyre is now known as a "green tyre”.

) Curing

The green tyre is now placed in 2 mould inside a curing press and cured for a specific
length of time at a specific pressure and temperature. The finished tyre is then ejected from the
mould.

7} Trimmuing
Excess rubber is removed from the cured tyre on a trimming machine,
8} Inspection

Belore the tyre s allowed to go to the despaich warehouse, it is inspected both visually
and electronically for quality and uniformity.

L6  Construction

The most visible part of a tyre is the tread (Figure 1), which grips the road surface, and
the supporting sidewalls, which run from tread to wheel rim. According to French (1989), tread
patterns are especially important when the road is wet. The forward portion of a tyre’s contact
patch wipes away water so that the rest of the patch grips a drier surface, Continuous channels
from the center to the edge of the tread, water will form a wedge and cause the tyre to it ofl the
road, This so-called “aquaplaning phenomenon™ is one reason that smooth tyres are dangerous in
wel conditions. Snow tyr=s and off-highway tyres have deeper treads or separate cleats that bite
through snow, slush or dirt to grip the firmer surface beneath.

A tyre's sidewalls have two conflicting purposes: They flex up and down, helping
cushion the vehicle from the road irregularities, yet they must be relatively rigid horizontally in
order to transfer loads of steering, braking and acceleration. At their innermost edges, sidewalls
meet the tyre’s beads (hoops of steel wire covered with hard rubber). Each bead reinforces the
interface between the tyre and wheel rim and fixes the tyre's inner diameter.

Tyre construction begins with the sidewall. The diflerent rubber compounds
necessitated by the different requirements of each part of the t:,.rr;am brought together to form
sidewall-tread-sidewall strips. Beads are formed from wound and rubber-coated steel wires. Steel
or synthetic fibre fabric is rubber coated and cut either at an angle or straight across, depending
on tvre tvpe. All these materials are assembled for hand fay up on a rotating collapsible drum.

7



The operator carefully aligns the reinforcing fabric over a rubber liner. A heated press moulds
the tread pattern and vulcanises the rubber.,

Steel Balts Rodial Plies

Figure 1: Tyre Tread
Source: Micheln (1997)

2.7 Types of Tyres

Muotor vehicles tyres can be divided into three parts namely. tubed tyres. tubeless tyres
and solid tyres. Though tubed and tubeless tyres are still in use today, however, tubeless tyres are
most common in developed countries. This is as a result of the added advantages it has over
tubed tyres. The solid tyres are mostly used in heavy vehicles like trucks, earth moving
machinery, industrial tractors, e.t.c. These are solid mass of rubber that does not require any air
miake. and are susceptible to wear and tears alone.

The major advantages of tubeless tyres over tubed Lyres are
L The rate of tyre puncture is lower in tubeless tyres than that of tubed tyres because they are
made stronger and thicker.
ii. The cost of vulcanising the tubeless tyre is less than that of tubed tyres since the cost of
buving tube 15 removed.
iii. Tubeless tyres have better degree of track gripping than tubed tyres because they are usually
wider in width.
iv. Tubeless tyres do not wear easily when compared to tubed when they are subjected to the
same weather conditions,
v. Upon puncture, tubeless tyres can still travel a longer distance than a tubed tyre before the air

inside the tyre assembly gets exhausted.



However, tubed tyres are cheaper than tubeless tyres. Tyres are further subdivided
sccording to the type of plies. The three classes of modern tyres can be distinguished by the
direction of the cords,

2.7.1 Bias-ply Tyres

This reflects the oldest type of tyre construction. 1ts carcass s made up of two or more
luyers or plies of rubber coated fabric. The threads or cords of these layer cross one another at
angle (on the bias), hence the tvre's name.

The angle at which the cords intersect has effect on riding comfort (which is greatest ai
larger angles) and steering accuracy (best at smaller angles) of the tyre: this necessitates yet
another compromise in tyre design. Most bias-ply tyres today are built so that the cords intersect
the centerline at an angle of 35° to 40°(Figure 2).

Two to eight plies of fabric are used in the tyre carcass. The more plies, the stronger the
carcass but the harsher the ride. Six to eight ply tyres are used on trucks. When plies were made
of cotton, a good passenger car tyre required at least four plies. New, stronger ply materials such
as nylon, rayon, polyester and fibre glass have made it possible to build modem two-ply carcass
that 1s stronger than one of four-ply cotton. The number of plies is not a good indication of tyre
strength; tyres are now rated by “load range™ (tells how much weight each tyre can support at ils

maximum allowable inflation pressure). Bias-ply tyres are cheaper than radial tyres.
Tread

Carcass
Cords an angle of 35° to 40"
to direction of rotatic

Shoulder buttress

Bead wires and wrapping_____ "

Soft inner liner of tubaless t

Figure 2: Bas-ply Tyre
Source: Readers Digest Association (1951)
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7.2 Radial Tyres

Radial tyres are radical breakthroughs in tyre construction. Rather than criss-crossing one
another, the parallel plies of a radial tyre radiate from one bead to the other by the shortest
possible route, crossing the tread centerline at a 90°angle (Figure 3.

This makes for an extremely flexible sidewall as a soft ride but provides little or no
directional stability. Directional stability is supplied by stiff belts of fabric or steel wire that run
ground the circumfierence of the tyre between the carcass and the tread. The construction of
radial ply tyres reduces cornering wear and inereases the overall life of the tyre,

Ome drawback of radhal tyres 15 that they tend to produce a harsh nide at low speeds,
although the ride smoothens out dramatically at highway speeds.

Belts

Cords an angle of 18" to 27°
to direction of rotatic

Water drainage groe

Figure 3: Radial Tyre
Source: Readers Digest Association (1981)

173 Belted-bias Tyres

In a belted bias tyre, remforcing belts are placed between the plies. It may
be cither belted-bias ply type or radial bias ply type Belted-bias tyre is the
precursor of the radial tyre, Whilst the casing is still cross-ply in design, the tyre
features a belt, usually made from Kevlar.

On today’s market, the cross-ply tyre is the “classic™ design. Its advantages
are ils straightforward structure and its sturdy sidewalls, which particularly in off-
road use offer many benefits (impact protection) and are suitable for speeds up to
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250 km/h {156 mph). The belted-bias tyre can be recognised by the B (belted- bias)
in the designation on the outside of the tyre e.g. 150/70 B 17 69H TL Enduro Pro
(Figure 4).

Figure 4: Belted-bins Tyre
Source: Readers Digest Association ( 1981)

William (1975) cautioned that belted radial and bias ply types, either belted or unbelted
should never be mixed in a car. Mixing the two types can cause poor car handling and increase

the possibility of skidding, which 15 essentially important with snow tyres. Regular snow tyres on

the rear and belted radials on the front can result in over steer and spin-out on wet and icy roads.

18 Radial versus Bias-Ply Tyres
Table 1.0; Differences Between Radial and Bias-ply Tyres.

B0 Characteristics Type of Tyre
Radial Bias-ply
R Cross section Has reinforcing belts under | Has no belts and there is a sharp
. the tread and the tread runs | delineation between tread and
up the sidewalls(Figure 5) | sidewalls (Figure 3)
2 | Inflation Bulges noticeably just A properly inflated bias-ply tyre
above the contact area has nearly straight
between tyre and road sidewalls.(Figure 6)
{Figure 6)

i | Negotiating a curve where A radial’s flexible sidewall | A bias-ply tyre’s stiff sidewall
centrifugal force tends to pull it | allows the tread to remain | pulls a portion of the tread away
towards the outside of the turn. | flat on the roads for from the road, lessening the

mEximum traction. contact area and the traction of
' (Figure 7) the tyre (Figure 7)

i | Cost Costler [ Cheaper.

5 | Tread Very minimal Higher

6 | Fuel economy. | Gives 510 7 % better fuel | Higher than radial.

I economy due to lower
i rolling resistance.

Source: Readers Digest Association (1981)
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Figure 5: Cross-sectional view of Radial and Bias-ply Tyre
Source: Readers Digest Association (1951)

Hacal

Figure 6: Cross-sectional view of inflated Radial and Bias-ply Tyre
Source: Readers Digest Association (1981)

Figure 7: Cross-sectional view of Radial and Bias-ply Tyre when on curved road
Source: Readers Digest Association (1981)
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29 Tyre Tread
There are many different tread designs. Treads are designed to help tyres grip the road in

any kind of weather. Like the construction of the tyre itself, the design of the tread is a
compromise between conflicting requirements.

On dry roads, a smooth tyre would provide the best grip because the greatest possible
-area of rubber would be in contact with the road. Most racing tyres have smooth treads. But
smooth treads have hardly any grip on wet roads.

Water causes skids in two ways: A thin film of water can act as a lubricant. Also, puddles
can form a wedge in front of a rolling tyre, causing the tyre to ride up on the water like a water
ski. Thos causes a tyvpe of skid called “hydroplanmmg™. The tyre is lifted off the road, and all

steering and braking control is lost (Figure 8).

Tread ribs do three things in water, namehy:
.. They either push the water aside or pump it through zigzag grooves from the front of the tyre
comact patch to the back.
it. The film of water left behind is forced into the sipes-slits like tiny knife cuts. As the tyre
revolves bevond the contact area. this water is flung out of the sipes.
iil. The ribs grip the remainder of the now dry contact area.

Figure 8: View of Hydroplaning effect on Tyre
Source: Readers Digest Association (1981)

10 Tyre Tread Depth

The legal minimum tread depth of the main grooves of car and similar tyres in the United
Kingdom and the European Community is 1.66mm (UK Department of Transport, 2003). This
applies across the central three quarters of the breath of the tread and round the entire outer

circumference of the tyre (Figure 9).
13



Tyre tread provides the gripping action and traction that prevent a vehicle from slipping
and sliding. especially when the road is wet or icy. In general, tyres are not safe and should be
replaced when the tread is worn down to 1/16™ of an inch. Tyres have built-in tread wear
mdicators that let a motorist know when they should be replaced. These indicators are maised
sections spaced intermittently n the bottom of the tread grooves, When they appear “even” with
the outside of the tread, it"s time for tyre replacement,

Tyre tread paitern is designed to give good grip in wet conditions. Generally, grip reduces
5 the tyre wears or as the road surface water depth increases. The 1.66mm mininum lmit
applies 1o
1. Cars and passenger vehicles with up to 8 seated passengers (driver not included).

2, Motor vehicles and light trailers (including caravans) up to 3500k gross vehicle weight,

Muost car tyres have tread wear indicators, usually at least six small ribs across the bottom
of the main tread grooves and when the tread surface becomes level with these ribs the tyre 5 al
the legal limit and must be replaced. Simple and cheap gauges are also available to give an
acceptable guide to tread depth.

<«—— Breadth of Tread —p»

Cenire %4 of Tyre
nol less than
1.6mm Tread Depth

s

Figure 9: Tyre Tread Depth
Source: UK department of Transport (2003 )

211 Part-worn Tyres

There are many dangers in buying part-wormn or © second hand® tyres, Their history is
unknown and they may have been removed from a vehicle involved in an accident or have been
badly damaged by *kerding’ or similar problems. Repairs may not have been carried o
properly, for example to British Standard BS AU 15%¢.

14



Regulations require a part-womn tyre to be marked “PART-WORN" adjacent 1o the E ¢ or
BS mark, to indicate that it has been properly examined internally and externally before being
offered for sale. Some faults only show up if the tyre has been inflated, Tread depth must be at
kast 2mm across the whole breadth of the tread.

212 Mixing of Tyres

Except in the case of temporary use spare tyres, it is illegal in the United Kingdom, and it
i certainly dangerous to mix radial-ply and cross-ply tyres on the same axle or to have radial-ply
tyres on the front axle and cross-ply tyres on the rear axle. This applies to all two-axle motor
vehicles in either front or rear wheel drive. The type of tyre is indicated on the sidewall
markings. In the case of radial tyres the word ‘radial is writlen on the sidewall,

113 Tyre Pressures

Correct tyre pressures are vital for safe handling and optimum braking, grip and tyre life.
Low tyre pressures or overloading will cause increased fuel consumption, more air pollution,
shorter tyre life and greater risk of tyre failure. High tyre pressures may reduce comfort, less
grip, greater risk of impact tyre damage and reduced stability in braking and comering.

Pressures should be checked at least every two weeks and only when the tyres are cold.
Even o short trip to the local garage will warm up the tyre and raise the pressure. Tyres should be
inflated in accord with the vehicle manufacturer's recommendations. These can be found in the
owner's manual or on a placard, which is often located in L*g]m'e compartment or on the
driver’s doorjamb. Motorists should not rely on visual tyre Esp&cthm to determing whether a

tyre is properly inflated but should use a tyre pressure pauge to do so.

214  Tyre Designations
Tyres come in many sizes, each described by a coded sequence. Some size designations

are preceded by a letter indicating what type of vehicle the tyre is intended for. "P," which stands
for "passenger,” is the most commeon. "LT," which stands for "light truck," is also common.
Figure 10 shows an example of a tyre marking; 205/35/R16 88V,

The first number 2035 is a three-digil number, which refers to the overall width of the tyre,
n millimeters, The second number 55 refers to the aspect ratio, which is the relationship between
the tyre's height and it's width. In this example, the sidewall's height is about 55% of the tyre's
width. The letter following the aspect ratio is an "R," standing for "radial.”

The next number indicates the diameter of the wheel rim on which the tyre will fit 16

mches (40.64cm) in this example. The final number and letter represent the service description,
15



or load index and speed rating. The load index is an assigned number ranging from 0 to 279 that
comresponds with the load carrving capacity of the tyre: that 15, how much weight it 15 certified to
carry at maximum inflation pressure. The rating can be matched against a load index chart (Table
2.1} to determine corresponding maximum weights. A load index rating of 88 indicates a
maximum load of 560 kg (1,235 Ibs).

The speed rating is a letter, which indicates the range of speeds at which a tyre is certified
1o carry a load. Each tyre is assigned a rating from A (lowest) to Z (highest). There is one notable
exception: the "H" rating falls out of sequence between "LI™ and "V," and is used for tyres
certified for speeds up to 130 mph. The Q) rating is the lowest commonly used for passenger cars.
A V" -rated tyre is certified up to 240 km/h or 149 mph.
Because of different handling characteristics, tyre of different size and type should not be mixed.

T r a
How o Reod o Sodewall
1. 05 Widih of the fin in mifimitess. B V- Spoed ming fhis fre could
2. 55 Aspect refio (Ihis sldewalls hesghl sustan spaads up i 140 mphe
i roughly 55% of the Sro widh) T XCTV - Manufaciurar's rame for e
4. R For Radial consinsction dasign and archilechrn
4. 16 Chamibet of T whasl [0 rched)
on which fha fire fits. HOTE: ‘Some skee designation may be proosod

by & 7 mignifying passengsi.

Figure 1{: Sidewall Marking of Tyre
Source: Michelin (1997)



Table 2.1: Load Index and Speed Reading of Tyre

i
il

& 2 2 1
iRy hynypmyqp HE

62 265 75 387 B8 560 101 825 114 1180 I 100

63 272 76 400 B9 580 102 B50 115 1215 K 110

64 280 77 417 90 600 103 875 116 1250 L 120
65 290 78 425 91 615 104 900 117 1285 M 130
66 200 79 437 92 630 105 925 118 1320 N 140
67 307 80 450 93 650 106 950 119 1360 r 150
68 315 Bl 462 94 670 107 975 120 1400 Q 160
69 325 B2 475 95 690 108 1000 121 1450 R 170

70 335 B3 487 96 710 109 1030 122 1500 S 180
71 345 84 500 97 730 110 1060 123 1550 T 190
72 355 85 515 9% 750 111 1090 124 1600 H 210
73 365 86 530 99 775 112 1120 125 1650 V 240
74 375 87 545 100 800 113 1150 126 1700 W 270

Y 300

Source: Michelin (1947)
Other markings on tyres sre (Figure 11):
1. Maximum Load, Maximum Inflation.
For passenger tyres, the maximum load and maximum inflation markings

mdicate the maximum load that can be carried at the maximum pressure. For light truck tyres, it
is stated in direct relationship to the maximum load capacity and inflation pr-.'.ssu.rde-
2, DOT Markings

Essentially the DOT marking serves as the tyre's fingerprint. DOT signifies
that the tyre complies with U.S. Department of Transportation Tyre Safety Standards, and is
permitted for highway use. For example refer to the following markings: DOT M3H3 459X 064.
The first letter and number following DOT designate the tyre's manufacturer and plant code. The
third, fourth and fifth number and letter, 59X, is the tyre size code which is an optional
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manufacturers code that identifies the tyre size and other specific characteristics of the tyre. The
final three numbers denote when the tyre was produced, with the first two indicating the week,

and the last number indicating the vear (064 indicates the tire was built in the 6th week of 1994,
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Figure 11: Tyre Markings
Source: Readers Digest Association (1981)

215  Tyre Maintenance

The most important factors promoting long tyre life are proper balance. wheel alignment.
and inflation. No tyre or wheel is completely round or uniform. Each has heavy spots which can
cause annoying vibrations at high speeds, as well as abnormal tyre wear. The wheels and tyres
should be dynamically balanced. which involves spinning the wheel and tyre with a special
machine to identify the heavy spots, then crimping lead weight to the rim to compensate for
them. The amount of air pressure in a tyre affects not only how fast the tyre will wear but also
the stability of the car and how much fuel it consumes.

Olagunju (2002), highlighted some tyre safiety precautions as:

1. Tubeless tyres must only be fitted on nms specifically designed for the purpose.
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il Storuge and Expiration: Tyres should be stored in cool and dry conditions, out of direct

sunlight and electrical geacrating equipment. Tyres should not be stored where they can absorb
moisture to prevent tyre failure, An average tyre has 5 years life span. The week of
manufacturing is also indicated on the tyres, e.g. 2598 means week 23 of 1998,

iii. Mixture of Radial and Diagonal! Cross (X-ply)Tyres.: There are legal restrictions on this. It is
better to fix radial tyres of the same make and type on all four-wheel tyre or same tyres for the
X-ply tyres. However, you can have radial tyres on rear wheels, diagonal (Cross- ply) tyres on
front wheel. It is illegal to fix diagonal tyres on rear with radial tyres on the front, or one
diagonal (Cross- ply) tyre and one radial ply tyre on the same axle.

iv. Tyre Rotation.: Tyres can wear unevenly, hence the need for rotation at every 10,000km to
avoid any abnormal wear. Use the rotational arrangement below except otherwise indicated in
vour Vehicle's Owners” Manual,

Front-Wheel Drive. Rear-Wheel Dirive.
LF RF LF RF
LR RR LR
L=Left.
R = Right or Rear.
F= Front,

v. Wheel Alignment: Tyres require wheel alipnment, when you observe rapid and uneven tread
wear, vibration of steering wheel, difliculty in turning steering wheel or steering wheel pulling to
left or right.

vi. Correet Inflation: Under-inflation could result in rapid wears of the side wall. Over- inflation
causes fast wear at the center of the tread region. Both affect the comfort and safety and life

span of the tyre. The manufacturers recommended Pound per Square Inch (PS1) tyre pressure and
the right gauge should be used. Check tyre pressure when tyres are cold at least once in a month.
vii. Inspection of Tyres: As tyre is that only contact the vehicle has with the earth surface, let the
contacts be safe. Inspect tyres repularly. Also know that bad tyre condition and harsh drving
affects fuel consumption, safety and comlort.
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L6 T'vres in the Environment

The U.S. Environment Protection Agency (1993) reported that an estimated 3 billion
tyres as being tossed into the US dumps and landfills, creating monumental environmental
problems. They are unsightly; the water they collect inside them harbours mosquito larvae; and,
if they catch fire they release quantities of hazurdous substunces, and toxic chemicals are
released, leaving an oily residue that can contaminate ground water, The environmentally-
nendly tyre continues to be an industry concern. Tyre Collection Services has been commitied
to a professional strategy of offering a full solution to outlets. The huge increase of tyres being
manufactured coupled with the rapid expansion of fast-fit centers has led to local authority land
quickly becoming exhausted.

In many cases, tyres have found their way into rivers, canals and fields, It has become
obvious for all concerned that controls needed to be put in place, Controls came in the form of
governmenl legislation relating to the disposal of used tyres under the Environmental Protection
Act. Duty of Care Requirements, a registered company, approved by the local environmental
agency in UK, was mandated to collect all used tyres, In Nigeria, the responsibility of regulating
or ensuring tyres standard falls under the control of the Standard Organisation of Nigeria and the
Federal Customs Service, while vehicle tyre safety and maintenance falls under the control of the
Federal Road Safety Corps. Several methods for their safe elimination were being tried in the
mid 1990’s,

The EU Landfill Directive (Table 2.2) will ban the disposal of tyres to landfill In brief,
whole tyres will be banned from July 2003 and shredded tyres from July 2006. The ban applies
to almost all tyres including car, commercial, motorbike, airerafi, and industrial (including solid
tyres).

However, bicycle tyres will not be subject to the ban, nor will tyres above 1.4 metres
outside diameter (e.g. larger agricultural and earthmover tyres). In addition, the use of whole
tyres in landfill engineering applications will be allowed to continue (Bryan, 1999).

From the early 1990"s, there were discussions in Europe on the banning of tyres from
disposal 1o landfill, thereby requiring their recovery. The tyre ban was subsequently incorporated
in the EUl Landfill Directive which was published in the Official Journal of the European
Communities on 16 July 1999 as Council Directive 19993 1/EC of 26 April 1999 on the landfill
of waste,
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Table 2.2: ELl Landfill Directive on Ban for Disposal of Used Tyres

Banned waste [New landfill sites Emlmg hizgrdngs FaEtg it Emstmg el
les arardous sites SIES
Whole used tyres  Huly 2003 July 2003 July 2003 July 2003
July 2004 (hazardous)
Shredded tyres July 2006 (non- July 2004* July 2006 July 2006
fhazardous/inert )

source: Bryan (14999)

'For an individual site, the ban will come into effect when the site receives a Pollution
Prevention and Control {PPC) permit bul no sooner than July 2003 (whole tyres) July 2006
(Shredded tyres)

! A hazardous waste site can only accept hazardous waste after July 2004. Tyres are not
hazardous waste,

.17 Retreaded Tyres
The only part of a tyre to wear away in normal use is the tread and it makes both

economic and ecological sense to pive a new lease of life to an otherwise good tyre by what is
now generally known as retreading. Retreading gives tyres with a worn out tread a new lease of
life by applying new tread rubber onlo the casing, This can be repeated several times as long as
the casing is sound. Retreads are absolutely safe, They are extensively used in US, Europe and
other advanced economies. In these economics, retreads are used on School Buses, Police cars,
racing cars, emergency vehicles, trucks and Military vehicles. Retreads can be used on all sizes
of tyres ranging from car tyres, Jeep tyres, Lorry tyres, bus tyres, heavy truck and trailers up to
aircraft tyres. In most countries, including the advance European and US economies, most
transport tyres are retreaded. In fact over 90% of the world airlines use retreaded tyres,

According to UK Department of Transport (2003), all retread tyres supplied in the United
Kingdom must comply with the British Standard for retreaded tyres, BS AU 144e, and must be
marked with the Standard Number (certain foreign made tyres may be acceptable if of an
equivalent standard).

The penalties for offences related to the use of faulty tyres on vehicles are very severe. In
case of any vehicle, except goods vehicles and vehicles adapted to carry more than eight
passengers, for every offence there is a fine at level 4 of the standard scale with discretionary
disqualification and compulsory driving license endorsement with 3 penalty points, Level 4 is
currently £2500 and each faulty tyre is considered as a separate offence. Two laulty tyres equal
£5000,
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Offences can relate to;
I. Tread Depth: A tyre worn below the legal minimum,
2. Mixing: An incorrect mixture of radial and cross ply tyres.
3, Inflation: A tyre not inflated to make it suitable for the purpose to which the motor vehicle or
trailer is being put.
4. Cuts: Certain long and deep cuts as specified in the regulations.
3, Lumps, bulges or tears: Caused by separation or partial failure of the tyre structure,
6. Exposed ply or cord
The British Standard requires strict examination and inspection of retreaded tyres at all
stapes and they must meet the same load / speed performance standards as new tyres, The tyre
debris, oflen seen at the roadside, does not necessarily come from retreaded tyres, Retreaded

tyres are used extensively on aircraft and in motoring competition.

LB Tyre Wheels

Figure 12 shows a car wheel, Road wheels support the vehicle's tyre as the car rolls
down the road. Wheel must be able to withstand the considerable loads generated from
peceleration, braking and cornering. Many regular passenger cars use steel wheels. Higher-
performance machines and custom applications save unsparing weight by using wheels made
from aluminium, magnesium, titanium or even space-age composite materials. In aftermarket
circles, such performance wheels are often referred to as "mags,” even if they're not made of
MagAESIuITL

The two basic parts of a wheel are the "spider,” or the center-section that bolts 1o the
vehicle's brake drum or rotor, and the rim -- the outer lips that contact and contain the tyre beads.
On most wheels, the spider is a separate piece that is welded, riveted or bolted to the rim. Some
custom wheels are cast in one piece or machined out of a single piece of solid billet-aluminium
stock.

Passenger cars and light trucks use a "drop-center” whee| design, where the center of the
wheel is of a smaller diameter than the edges. Such a configuration simplifies tyre installation
and removal. With a deflated tyre, it allows one bead to fall easily into the "dropped” center-
section, while the opposite bead is mechanically fitted over one of the rims, Most modern wheels
add a safety ridge, which are small lips that keep the tyre on the rim in the event of a flat or a

blowout,
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Figure 12: A Pictorial view of a Car Wheel
Source: Hodgson (2001)

2.18.1 Wheel Weights

Wheel weights are used to balance a wheel-and-tyre combination properly. The weights
nsually attach to the wheel by clipping onto the edge of the wheel or being affixed with double-
sided tape, Correctly balanced wheels and tyres are ernitical, because when an unbalanced wheel
revolves, centrifugal force acts on the heaviest portion of the wheel and tends to lift the tyre off
the road, then slams it back down again during each revolution. This results in flat spots on the
tvre tread and premature wear of suspension components, [Fa weight gets thrown off the wheel,
the driver will likely be able to detect a vibration that’s caused by an imbalance at high speeds,
especially if the weight came off a front wheel.

2182 Wheel Construction

There is a good vanety of ways of constructing wheels. Most alloy wheels are made in
one., two or three piece construction types. One piece is just what it says, a wheel made n a
mould as a single piece. Two piece wheels are made of two separate pieces (center and barrel)
that are usually welded or bolted together. Three piece wheels are made of three separate pieces.
They have a center, and inside rim half, and an outside rim half. They are bolted together using
the highest quality fasteners.

Manufacturing method is very important in the overall quality and performance of a
wheel. Here are the most common types of manufacturing techniques emploved:
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l. Forging

Forging is considered to be the best manufacturing technique. Forging allows for the
compression of an aluminium billet (onc solid piece of aluminium) into an aluminium wheel
wsing over 13 million pounds (5,896,800 kg) of pressure combined with heat. This produces a
wheel that is both stronger and lighter than standard aluminium wheel. A subset of forging is
galled roll forging. In this process, a metal blank is run through rollers with impressions sunk n
to their surface giving the wheel its final shape. This allows the wheel 1o be produced with less
aluminium, reducing weight but maintaining strength.

1. Low Pressure Casting

This 15 the most common form of rim manufacturing. Much like a casting, higuid metal 15
poured inte a mould and allowed to harden until the finished wheel is cool enough 1o be taken
out of the casting.

3. Counter Pressure Casting
Opposite to low-pressure casting, the liquid metal is not poured; rather it is sucked into
the moubd using a vacuum, This reduces impurities making the wheel much stronger than a low

pressure cast rim.

L19 A Typiecal Roadside Tyre Removing and Fixing Tools/Tmplements

Figures 13 and 14 shows a typical roadside tyre bead breaking and tyre removing and
fixing implements respectively. The former is used in breaking the bead of the tyre from the car
rim while the later are used in removing or fixing the tyre from or into the car rim.

Figure 13: A Typical Roadside Tyre Bead Breaker
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Figure 14: A Typical Roadside Tyre Removing! Fixing Tools

Tyre levers

2,20 A Typical Imported Tyre Removing/Fixing Machine

Figure 15 is an example of a typical imported tyre removing and fixing machine, This
particular tyre removing / fixing machine is pneumatically controlled with an operating pressure
of 10 har, bead breaker roller pressure of 700N and weigh 48 kg.

Figure 15: A Typical Imported Tyre Removing/Fixing Machine
Source: Corghi T'yre Changer
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CHAPTER THREE
RESEARCH METHODOLOGY

Materials and Method

Descriptive research process through self-report research and observation research

method will be employed in this project in order to evaluate the reliability of automobile tyres. In

this regard, descriptive research process would involve collection of primary data through the

mstrument of questionnaires and the collection of secondary data via statutory laws on tyre rules
{safety) in the United Kingpdom, United State of America and the Federal Republic of Nigeria.

The problems arising from the use of local/roadside vulcanizer’s tools! implements and

imported tyre removing/fixing machines were examined. Their shortcomings are:

111 Prublems Encountered by Roadside Vulcanizers.

The heavy metal rod used in removing the tyre bead from the rim causes lots of damages
to the tyre bead due to the heavy punches inflicted on the tyre bead.

When fixing the tyre into the rim, the same heavy metal rod is used in forcing the tyre
bead into the rim. In this process, the tyre bead is subjected to tears and wears which
cause un-even grip of the tyre bead on the tyre rim.

All operations are manually done and are directly or indirectly dependent on the
operators strengin, Falpot ¥ nol raled o,

Since all these operalions are performed on the ground, sand and other sohd particles
often enter the 1yre assembly during the fitting of the tube and or tyre back into the rim.

11.2 Problems Encountered in the Use Of Modern Tyre Removing

Equipment by Big Organisations,

These machines are sophisticated in design, construction and operation, as well as their
repairs and maintenance.

Their cost of production and maintenance is high, thus out of reach of the common man
{least price is M750, 000: 00),

There are heavy and cannot be camried about.

Most of the component parts are not available locally,

An improved local tyre removing/fixing device was designed and developed, Tests were

carried out on it and its workability as ascertained.



sequel to the administration of questionnaires, oral interviews were conducted among
tyre users, sellers and agencies responsible for tyre standard, rules and regulstion in Nigeria
notable among are: The Standards Organisation of Nigeria, Federal Road Sufety Corps and The
Nigerin Customs Service,

These questionnaires were presented and explained. The results were expressed in
percentage rates for easy and clear analysis. Coupled with the oral interviews, finding were
drawn from the analysis which enabled an evaluation or assessment of the researcher to arrive at
reasonable conclusion and to wdentify the understanding of tyre users and sellers on tyre safety
and maintenance, the legal implication of using second-hand tyres and proffer a simple test on
what 1o look out for when buying a second-hand tyre.

31 Collection Of Primary Data

The primary data were collected through gquestionnaire survey and oral interview. The
guestionnaires were administered on tyre users, tyre sellers /vulcanizers, students, personnel of
the Federal Road Safety Corps, Nigeria Police Force, Standards Organisation of Nigeria, Nigeria
Customs Service, Lagos Siate Road Management Agency, e.b.¢ in the form shown in Appendix].
The guestionnaires were structured in a way for easy assessment or evaluation of how
knowledgeable Nigerians are on tyres, its safety and maintenance.

80 guestionnaires were administered while 72 were returned representing 90 %s rate of
response (Table 3.1). Arising from the responses to the questionnaires, an oral interview was
conducted among tyres users and sellers and government agencies that have one or two things to
do with tyres and its usage. The reason is to find out what are the statutory laws puiding tyres in
this country. Also witnessed was the examination of the imporiation of used tyres by men of the
Nigeria Custom Service and Standards Organisation of Nigeria at the Nigeria Ports Authority,
Lagos.

Table 3.0 shows the frequency distribution of variables used in the primary data showing
the level of responses given to each question asked.

TABLE 3.0 Frequency Distribution Of Variables Used In Primary Data

3.1 Number of Questionnaires Administered

Respondent | Frequency Percentage
Returned | 72 50
Mot Returned ' 8 10
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3.2 Categorisation of Tyre Handler

Respondent Frequency | Percentage
User 40 56
Seller 10 14
User & Seller 15 20
| None ol the above |7 10

3.3 Academic Qualification of Respondents

Respondent Frequency Percentage
WASC/GCE 18 25
City & Guild 16 23
ND 10 14
HND '
B.Sc 7
M.S¢ 5
PhD 0 0
Others 9 13
3.4 Types of Tyres
Respondent Frequency Percentage
| Radial 43 59
Bias-ply 15 2]
| Belted-bias 4 6
I don’t know 10 14
3.5 Types of Tyre wear
Respondent Frequency Percentage
One-sided wear 35 53
Center wear 20 3l
Shoulder wear 1 1
Spot wear 0 0
Diagonal wear 0 0
Feather-edged wear 1 |
[ don"t know 9 14
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3.6 Gauging of Tyre Pressure

Respondent Frequency | Percentage
Bi-monthly B 13
Monthly 16 25
When | notice that the tyre is flag | 40 62

3.7 Eflect of Tyre Pressure on Fuel Consumption

Respondent Frequency | Percentage
More fuel consumption 28 42
Less fuel consumption 24 36
I don't know 15 22

3.8 State of Checking Tyre Pressure

Respondent Frequency Percentage
Cold 26 41
Hot 13 20
| don't know 25 39

3.9 When should an automobile wheel be aligned?

Respondent Frequency | Percentage
Weekly i} 0

Monthly 19 30

When I notice thot the vehicle does not keeploa | 44 70

straight path while driving

3,10 Defimtion of Part-womn Tvre

Respondent Frequency | Percentage
The tyre tread depth s not below 1.66mm 10 15

The tyre tread channel is 232 of an inch 3 5

A tyre tread depth is completely missing 12 19

I don't know 39 61
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3.11 Effect of Wom-out Tyre on an Automobile

Respondent Frequency | Percentage
a | The braking system of the car 21 34
becomes less effective

b | Steering becomes difficult 11

¢ | Acceleration is hard 0 0
dla&b 12 20

e |[a&e 3 2

f |b&c 3 5

g |ab&e 9 14

h | [ notice nothing 7 11
3.12 Definition of Retreaded Tyre

Respondent Frequency Percentage
The tyre tread had been replaced 35 55

A tyre with tread depth below 1.6mm | 0 0

| don’t know 29 45
3.13  Use of Retreaded Tyres

Respondent Frequency Percentage
Yes 15 25

No 45 T.".‘Ir
3.14 Effect of Using Retreaded Tyres

Respondent Frequency | Percentage
Tyre tread chipped off easily 5 33
Frequent tyre puncture 8 53

Tyre unstable in use

I notice nothing
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3.15 Method of Checking Tyre Tread Depth

Respondent Frequency Percentage
Lincoln's penny method | 2

Using tyre wear indicator 7 10

Visual Inspection 45 6b

| don't know 15 22

3.16 Effect of Sudden Application of Brake on Automobile Tyres

Respondent Frequency | Percentuge
The tyre skids 18 26

The tyre tread wears 23 33

The tyre surfaces develop flat and bald spots | 5 8

I notice nothing 23 33

3.17 Automobile Tyres should be rotated?

Respondent Frequency Percentage

Yes 35 49

No 37 51

3.18 Reason(s) for Rotating Automobile Tyre

a. Front tyres wear faster.
b. To prevent excessive tyre wear,
¢. A rotation of the tyres is done occasionally by my vulcanizer while patching my

tyres and according to him is to reduce tyre wears.

3.19 Reason(s) for not Rotating Automobile Tyre
a, | don" know the importance,
b. | dnn_‘t have a car.

3.20 Proper Sequence of Rotating Tyre(s) is?

Respondent Frequency Percentage
Front to Rear 26 44
Side to Side 33 56
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3.21 [ change damapged Tyreis) for New

Respondent Frequency . @lPercentage
Yes 28 T4
Mo 40 59

3.22 Reason(s) for buying new tyres

d. New tyres are more reliable, efficient and safe.
b. New tyres last longer and have good tyre tread.
¢. The quality of new tyres is guaranteed,

d, New tyres are durable and safe.

e. Second-hand tyres are likely to have frequent puncture.

3.23 Reason(s) for buying Second-hand or Tokunbo Tyres

a. MNew tyresare expensive and out of the reach of the poor.

b. Tokunbo tyres are economical and durable.

c. | sell second-hand tyres, which | believe are better than made in Nigeria tyres.

3.24 The Lepal Minimum Requirement of Tyre Tread Depth is?

Hespondent Frequency | Percentage
I.66mm 15 21 |
1/6™ of an inch 5 7

I dont know 50 72

3.25 Which of the following Organisations is responsible for ensuring Quality
Control(Standard) of Tyre in Nigeria?

Respondent Frequency | Percentage
Migeria Customs Service T 10

Federal Road Safety Corps 32 46
Standards Organisation of Nigeria 28 41
MNational Agency for Food, Drug and 2

Administration and Control
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326 Where do you repair your tyres?

Respondent Frequency Percentage
Roadside/Local Vulcanizer 5K 79
Mechanised Workshop 15 21

3.27 How are your tyres removed?

Respondent Frequency Percentage
By use of Local Tools 55 73
By use of Industrial Machines 20 27

3.28  Which one in your Opinion Prolongs the Life of Tyres?

Respondent Frequency Percentage
Local Tools 10 15
Instruments used by mechanized | 30 46
machines

[ don't know 25 39

3.29 Can the local way of removing/fixing tyres be improved upon?

Respondent Frequency Percentage
Yes S0 B3
No 10 17

3.30  If yes, any suggestion?

1. Higher Institution of learning in Nigeria should research into ways of improving local
teols used in tyre removal and fixing operations,

2. Foreign made tyre machines should be copied and localised,

3. Foreign technology on tyre removing device should be copied or stolen,

3.3 Collection of the Secondary Data
The secondary data were the examination of the statutory laws on tyres in Nigeria and
other countries like United States of America and United Kingdom. These are shown in
Appendices 6, 7, 8 and 9. The secondary data are:
1 Motor Vehicle Tyres (Safety) regulations 1994 in UK (Appendix 6).
2 US Department of Transportation, Office of Public Affairs, “Many US Passenger Cars
are driven on Bald tires”, NHSTA research shows (Appendix 7).
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3 UK Tyre Laws (Appendix 8).

4 Standards On New Pneumatic Passenper Car Tyres, Nigerian Industrial Standard
NIS252: 1989, UDC: 621.54:629.113.0125 by Standards Organisation of Migeria
(Appendix 9),

34 THE EXPERIMENTAL MACHINE
The machine is principally based on the principle of power transmission by the use of
bevel pear and pmion. It s an assembly of a channel frame which serves as the chassis of the
device, a bead breaker, a bevel gear, a pinion, re-enforcement bar, mounting plate,
remount/dismount tool, ete. The bevel pear and pinion were sourced from a gear box assembly of
a used Violkswagen Paragon bus. It 1s a mechanical device simple to operate manually and easily

mainizined. 1t is an improvement over the local/roadside vulcanizer tyre removing/fixing device.

14.1 Description of the Machine
Figure 16 below shows the working principle of the machine, and Appendix 4 are the

machine drawings of the manual tyre removing and fixing device,

Figure 16: Front View of the Machine
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The base plate (#2) is welded on top of the channel (#8) shaped like alphabet h which is
the mainframe (chassis) of the device. Welded on the base plate is the bevel pear stand (#27)
which sits the bevel gear (#3), The pinion shaft(# 17} already welded 1o the pinion(#19) is alipned
horizontally on the bevel gear passing through two steel bushing(#21) inside two reinforcement
bars(#22) that are bolted(#7) on the base plate; The crank arm (#9) is fixed 10 the end of the
pinion shaft using two bolts (#6) and on its end the handle (#13) is connected, A coupling (#10)
conneets the driven shaft (#12) to the bevel gear which also has the mounting plate (#16) welded
at a pre-determined position, The driven shafl and the mounting plate arc a two- picce off units
which are detachable to accommodate a 2 or 4 plug hole car rim or a 5 plug hole car rim as the
case may be. The tyre assembly to be worked on sits on the mounting plate and is locked in
position by two bolts (#7). On the vertical side of the channel has the bead breaker handle (#5)
stiached by bolt (not shown) and on its end stands the bead breaker (#4). Welded 1o the top of the
horizontal side of the channel is a lock arm locator (#15) where the lock arm (#23) passes to lock
firmly the remount/dismount tool (#11) on the tyre assembly bolied to the mounting plate. A slot
& made on the 1op of the vertical channel where the remount/dismount tool passes. The interface
between the bevel pear and the pinion is greased to reduce friction and this portion is enclosed in
g bousing box (#14) to prevent dirt and dust coming in contact with the interface.

342 Operation of the Machine :
14.2.1 Bead Breaking

Step 1: Remove the air from the tyre assembly. For best results remove the tyre’s
vitlue core.
Step 2: Place the tyre and wheel assembly on the bead breaker floor.

Note: Place first the tyre side having the valve. After the breaking the bead of this
side, the tyre is reversed to break of bead of the other side,

Step 3: Position the bead breaker so that its shoe is touching the edge of the tyre's nm
(Figurel 7).

Step 4: Firmly apply pressure to the bead breaker by pushing down on the long
handle of the bead breaker.

Step 5: When the first bead is completely loosened, tum the tyre assembly and repeat the
procedure for the opposite side of the tyre.
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Figure 17: Tyre Bead Breaking Operation

3422 Removing the Tyre Upper Bead from the Car Rim

Step 1: Lubricate both sides of the tyre beads. Coat each bead liberally with soapy water to

Step 2: Mount the tyre assembly with the side having the valve on the manual tyre removing
and fixing device on the mounting plate and bolt down.

Step 3: Lift a little portion of the tyre bead with a tyre lever and slide in the dismounting
end of the remount/dismount tool so that the tyre bead rests on the dismounting
end of the tool (Figure 18).

Step 4: Lock the remount/dismount tool with the lock arm to prevent the tool from
pulling off from the tyre assembly while in operation.

Step 5: Turn the handle of the crank arm of the tyre removing device clockwise 1o
rotate the pinion and the bevel gear, This causes the driven shaft to rotate the
mounting plate and in the process removing the tyre bead from the tyre assembly.

34.23 Removing the Tyre Lower Bead from the Car Rim
With the tyre assembly still firmly secured on the mounting plate, the
process of removing the lower bead of the tyre from the car rim begins
Step 1: Raise the tyre so that the lower bead is just under the upper lip of the rim.

Step 2: Repeat steps 3 and 4 as in removing the tyre upper bead from the car rim above,
Step 3: Repeat step 5 above to completely remove the tyre bead from the car rim for
further repairs.
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Figure 18: Tyre Removing Operation

WARNING: Failure to use bead lubricant e.g. soapy water when removing the tyre from the
rim may result in damage to the bead.

31414 Installing the Tyre Lower Bead on Car Rim

Step 1: To mount a new or repaired tyre, first lubricate the nside and outside of both sides
of the tyre bead.

Step 2: Position the car rim on the mounting plate and firmly secure it in position.

Step 3: Push the lower bead of the tyre onto the rim as far as it as it will go without forcing
it

Step 4: Place the remount end of the remount/dismount tool through the slot on the
vertical channel over the tyre bead (Figurel9).

Step 5: Place the remount end of the re/dismount tool against the outside edge of the
rim pressing the tyre bead in on the opposite side of the tyre that is yet to enter the
rim (after step 3 operation).

Step 6: Turn the crank arm handle clockwise. This will force the remaining tyre bead
over the rim's upper edge.

Step 7: Using a mallet, tap the tyre bead that had enter into the rim to drop the bead
below the drop center of the rim in order to make room for the rest of the tyre
bead to enter into the tyre rim while since carrying out operation 6 above,

3325 Installing the Tyre Upper Bead on Car Rim

(Once the lower bead is completely over the edge of the rim, you can install the upper bead.
Step 1: Repeat steps 3, 4, 5 and 6 as in fixing the lower tyre bead above.
Step 2: Remove the remount/dismount tool when the tyre has been fixed into the car rim.

37



Figure 19: Tyre Fixing Operation
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CHAPTER FOUR
RESULTS AND DISCUSSION

41 Deduction from Primary Data

Table 3.0 shows the frequency distribution of variables used in the primary data and with
the oral interview conducted reveals the following:

. Table 3.1 shows that B0 questionnaires were administered. 72 or 90% of the
be carried out, will be good or at least fair since more than 50% of the questionnaires
administered were returned (Figure 20).

@ Returned
| Mot rebumed

oo REEBEZE
|
|

Figm:iﬂ:ﬂmﬁunfm:;;n&uhdnﬁninund

2. The analysis of Table 3.2 is to determine if the respondents were tyre users, sellers or
both. Figure 21 shows that 56%(40) of the respondents are tyre users, 14%(10) are sellers,
20%(15) are both users and sellers while 10%(7) believed that they have nothing to do with
sutomobile tyres. Unfortunately, this is not true as movement of goods or people are mostly done
through vehicular transportation which involve the use of tyres as a component part of the
vehicle,

cadSRYNERS

Usear Seller User& None of
Seller these [

Figure 21: Categorisation of Tyre Handlers
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3. The analysis of Table 3.3 is the determination of the educational level of the
respondent’s vis-d-vis their knowledge on tyres. 25%(18) of the respondents were School
Certificate holders, 23%(16) were City & Guild Diploma holders; 14%6(10) and 9%6(7) were
National Diploma and Higher National Diploma holders respectively. Bachelor of Science and
Doctoral degree holders are 9%(7) and 0%6(0) respectively. 13%(%) of the respondents failed to
indicate their level of education (Figure 22). Thus it could be assumed that all level of education
was considered in this evaluation.

ﬂbfﬁfﬂfﬁf
& ¢

Figure 22: Academic Qualification of Respondents

4. In the survey carried out, it could be seen that Radial tyres are mostly used by the
respondents which represent 59% of responses received . 21% and 6% of the respondents are
familiar with Bias-ply and Belted-bias tyres respectively. Due to ignorance, 14% could not

identify the type of tyres in use (Figure 23).
T%

21%

e e ol

@ Radial @ Bias-ply 0Belted 0l don know |

Figure 23: Types of Tyres

5. Figure 24 clearly shows that the most commonly noticed type of tyre wear is one-sided
tyre wear, representing 53%(32) of the responses received. Center wear, shoulders wear and
feather-edged wear were 31%(20), 1%(1) and 1%(1) respectively. 14%(9) of the respondents
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- could not identify any type of tyre wear while spot wear or diagonal wear are unknown to the
respondents.

1) | hjn

Figure 24: Types of Tyre wear

6. The analysis of Table 3.6 is to find out at what periods should automobile tyre is best
gouged in order to prevent or minimize tyre wear, Figure 25 confirmed that most motorists, 62%
of the respondents gauge or check their automobile tyre(s) when they noticed that the tyre(s) is
flat or bulge at the side. 13% and 25% of the respondents check tyre pressure bi-monthly and
monthly respectively. Thus it could be deduced that the concept of regular tyre pressure check is

ahsent among the respondents.
40 -
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25-
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10 that the tyre is fat
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Figure 25: Checking of Tyre Pressure

7. In the survey carried out, the consequence of under-inflation to automobile tyre(s) to
fuel consumption is relatively unknown. Figure 26 shows that 42%(28) of the respondents
believe that low tyre pressure can increase fael consumption while 36%(24) think otherwise with
22%(15) having no idea about this.
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Figure 26: Effect of Low Tyre Pressure on Fuel Consumption

8. The analysis of Table 3.8 is to determine at what condition tyre(s) pressure is best
checked. 41%{26) of the respondents believed that tyre pressure is best checked when the tyre(s)
are cold, 20%6(13) of the respondents are of the opinion that tyre is best check when hot i.e after
travelling some distance. 39%(25) of the respondents have no idea when best to check for tyre
pressure (Figure 27). However, tyre manufacturers advice that tyre pressure should be check and
mflated in cold condition.

cwaoon3BRE

Cold Hot | don’t know

Figure 27: Condition for Checking Tyre Pressure

9. Figure 28 obtained from Table 1.9, revealed that the concept of regular wheel
alignment is unknown among the respondents. 70%(44) of the respondents check their wheel
alignment when they notice that their cars doe not keep to a straight path while driving. 0%6(0)
and 30%(19) of the respondents think alignment should be done on a weekly and monthly basis
respectively
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Figure 28: Checking for Wheel Alignment

10. The analysis of Table 3.10 is to know the respondents knowledge of the definition of
part-womn tyre. 61%{50) of the respondents do not know what a part-womn tyre is, 19%(12)
define it as a tyre with complete missing tyre tread depth. 5%(3) and 19%(12) of the respondents
define part-worn tyre as one with a tyre tread depth channel of 2/32™ of an inch and tyre tread
depth of not below 1.66mm respectively(Figure 29). However, Table 3.21 revealed that 59%(40)
opt for second-hand tyres which otherwise are called part-wom tyres while replacing damaged
tyres. 41%(28) of the respondents buy new tyres in replacing damaged tyres (Figure 30).

BA
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Figure 29: Definition of Part-womn Tyre
Note:

A = Tread depth not below 1.66mm
B = Tread depth channel is 2/32™ of an inch

C = Tread depth is completely missing
D =1 don't know
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Figure 30: Decision to buy New or Second-hand Tyre

11. The ignorance of the respondents to the effect of worn-out tyres can be seen in Table
3.10. 34% of the respondents believe that the greatest danger of worn-out tyres is less
cffectiveness of the braking system. 11% feel that worn-out tyres make steering more difficult
and 0% think that it has nothing to do with acceleration. 11% of the respondents have no idea of
what the effect of wom out tyre is. Others believe in the combination of these as shown in Figure
1. However tyre manufacturers caution that wom-out tyres make steering difficult, acceleration
hard and braking system less effective.

Figure 31: Effective of Worn-out 'I'}'Iﬂunﬁmmnﬁ-

Note:

8= The braking system of the car becomes less effective
b= Steering becomes difficult

¢ = Acceleration is hard

d=ak b

e=adc

f=b&ec

g=a,b&c



12. The analysis of Table 3.12 clearly shows that the concept of retreaded tyre is
relatively known among the respondents. 55%(35) of the respondents define retreaded tyre as
one whose tyre tread has been replaced before while 45%(29) do not know what retreaded tyre is
(Figure 32).
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Tread replaced A tread depth | don't know
below 1.6mm

Figure 32; Definition of Retreaded Tyre

13. In the survey shown in Table 3.13, which has a correlation with Table 3.12 above,
though the concept of retreading is known, 75% (45) of the respondents do not believe in its

usage (Figure 33).
4 |
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Figure 33: Usage of Retreaded Tyres

o5 88 858

14. The analysis of Table 3.14 strengthens the belief in the none usage of retreaded tyres
as 53%(8) of the respondents believes that retreaded tyres could lead to frequent tyre puncture.
33%(5) thinks that retreaded tyres tread chip off easily while 7%6(1) are of the opinion that these
tyres are not stable in use. T%({1) of the respondents however do not notice any damage in the
use of retreaded tyres (Figure 34).
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Figure 34: Consequence of using Retreaded Tyres

15. Visual Inspection of checking tyre tread depth is most prevalent among the
respondents. This represents 66%(45) of the answers received. The use of Lincoln’s penmy and
tyre wear indicator was 2%(1) and 10%(7) respectively. 22%(15) of the respondents however do
not know how to check for tyre tread depth (Figure 35).
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Lincoln's Tyre Wear Visual |don'
penny Indicatorinspection know

Figure 35: Checking for Tyre Tread Depth
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16. Could sudden application of brake to automobile tyres have any effect on the tyres
and what are these effects especially to second-hand tyres? 26%(18) of the respondents are of the
opinion that sudden application of brake causes tyre to skid. 33%(23) of the respondents believe
that sudden application of brake causes tyre to wear. 8%(5) of the respondents feels that the tyre
surfaces develop flat and bald spots while 33%(23) notice nothing (Figure 36).
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Figure 36: Effect of Sudden Application of Brake to Automobile Tyres

Note:
A= The tyre skid
B = The tyre tread wears
C = The tyre surfaces develops flat and bald spots
D = [ notice nothing

17. The concept of tyre rotation as shown in Table 3.17 revealed that 49% of the
respondents engage in the rotation of tyres when it is appropriate to do so while 51% are clearly
not in tune with this concept (Figure 37)

e —

Figure 37: The Concept of Tyre Rotation

18. The analysis of Table 3.18 revealed that those who believe in the concept of tyre
rotation do so to prevent excessive tyre wear especially for the front tyres while others succumb
to the opmion of tyre repairers (vulcanizers) in doing so.

19, The analysis of Table 3.19 shows that ignorance is the main reason for those who do
not rotate their tyres as the effect of this is unknown to them
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20. Table 3.20 has a correlation with table 3.17 above and it determines the respondent’s
knowledge about the proper method of tyre rotation. Figure 38 shows that 44% (26) of the
respondents were of the opinion that tyres should be rotated from the front to the rear while
56%(33) think it is from side to side. Tyre manufacturers however advise that the best method
for tyre rotation is to change the front tyres for the rear as front tyres wear faster.
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Front to Rear Shde to Side

Figure 38: Sequence of Rotating Tyres

21. Tables 3.21 and 3.22 show the different perception of tyre users and sellers to new
and second-hand (Tokunbo) tyres. Some of the tyre users believe that new tyres are more
reliable, efficient and safe. Others believe that the quality of new tyres is guaranteed and that
they last longer. Users of second-hand tyres however opined that Tokunbo (Second-hand) tyres
are economical and durable. Second-hand tyre sellers think that these tyres are better than made
in Nigeria tyres, The survey also revealed that most users of second-hand tyres opt for this
because of financial constraint.

22, The description of the legal minimum requirement of a tyre tread depth shows that
21%{(15) of the respondents believe that the legal requirement is 1.66mm. 7%(5) of the
respondents think it is 1/6™ of an inch while 72%(50) do not know what the minimum
requirement is (Figure 39). In the UK and US, the legal minimum requirement of a tyre tread
depth is put as at least].66mm.
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Figure 39: The Legal Minimum Requirement of Tyre Tread Depth

23. The analysis of Table 3.25 is aimed at finding out from the respondents which agency
in Nigeria is saddled with the responsibility of ensuring tyre standard. 10% of the motorists
believe that the Nigeria Customs Service has this responsibility. 46% think the Nigeria Road
Safety Corps handle this work. 41% and 3% gave it to the Standards Organisation of Nigeria and
National Agency for Food, Drug and Administration and Control respectively (Figure 40). The
conclusion from this survey is that most motorists are not fully aware of which agency is
responsible for the quality control of tyres in Nigeria. There is a mix up between quality control
(standard) and safety rules and regulations among the motorist and tyre sellers and users
interviewed.
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Figure 40: Agency Responsible for Quality Control (Standard) of Tyre

Note:
NCS = Nigeria Customs Service
FRSC = Federal Road Safety Corps

SON = Standards Organisation of Nigerian
NAFDAC = National Agency for Food, Drug and Administration and Control

24. How and where a tyre is removed, repair and fix place an important aspect of tyre
maintenance. The analysis of Tables 3.26 and 3.27 revealed that 79%6(58) and 21%(15) of the
respondents repaired tyre(s) through roadside/local vulcanizers and mechanized vulcanizers
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respectively (Figure 41). In doing this, 73%(55) are carried out using local tyre implements and
2M4(20) are done with the aid of industrial tyre machines (Figure 42)

@ Roadside/Local
Vulcanirer

mMechaniaed
Vubcanizer

Figure 41: Tyre Removing/Fixing Workshop
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Figure 42: Tyre Removing/Fixing Tools/ Instruments

25. The respondents were asked to determine which of these tools/ mstruments can
prolong the life span of tyres. Figure 43 shows that 15%(10) of the respondents believe using
local implements do prolong the life span of tyres, 46%(30) thinks otherwise while 39%(25) of
the respondents have no idea. Evaluating this response with Figures 41 and 42 above, it could be
seen that despite the fact that the use of Industrial machines prolong tyres life span, majority of
the respondents still carry out tyre repairs through roadside/local vulcanizers. This could be
sitributed to financial constraint.
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Figure 43: Tyre Life Span

27. The analysis of Table 3.29 identify that there are some deficiencies in the use of local
tyre removing/fixing device as 83%(50) of the respondents believe that these devices could be
improved upon( Figure 44).
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Yes ; No

Figure 44: Improvement on Local Tyre Removing/Fixing Devices

28. In correlation with Table 3.29 above, some of the respondents suggested the
following as steps that could be taken in improving local tyre removing/fixing device.

i) Nigerian Higher Institutions should be commission to research into ways of improving
i) Imported tyre removing/fixing machines should be copied and localized.

The experiences of vehicle owners in the hands of various vulcanizers in Nigeria aptly
show the ignorance, use of sub-standard or non-functional equipment, low level of education, if
ay, and the unwillingness of artisans to change despite the negative impact of their services to
safety on the roads. What an average Nigerian vulcanizer concern himself with is the pay that
comes from the shady works on tyres without proper understanding of the rudiments of their jobs
in addition to what appeared as sub-standard equipment which they used (Punch Newspaper,
2004).
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To correet the problems encountered by roadside vuleanizers and the use of modern tyre
removing equipment by big organizations as enumerated sbove and in view of the lupse and
problems observed as a result of using local instruments by roadside/local vulcanizers which
among others things are wears and damages inflicted on tyre beads and which has an effect on
the reliability of automobile tyres in use, a tyre removing/fixing device was develop; an
mprovement on the local tyre removing/fixing device (Appendix 1). Figure 16 shows the
schematic working drawing of the local tyre removing/fixing device developed.

41 TESTS, RESULTS AND DISCUSSION
4L1 Test of the Machine
To evaluate the performance of the constructed manual tyre removing and fixing device, 3
tesls were carried out to determine the followings:
|. The time taken in breaking the bead of a tyre from a car rim.
2. The time taken in removing a tyre from a car rim for repair.
3. The time taken in fixing a tyre into a car rim after repair.
Similar tests were carried out using a roadside vulcanizer™s implements and imported tyre
removing/fixing machine of big organizations like Nigerian Ports Authority and Moragoff
Arrow Int. Lid.

412 Results of Tests Carried Out

The results of the various tests carried out using, 8 roadside vulcanizer's tyre
removing/fixing implements, an imported tyre removing/fixing machine and that of a constructed
tyre removing and fixing device is shown in Table 3 below,
Tuble 3: Time Spent in Tyre Removing and Fixing Process.

OPERATIVES | Time (Min) of Performing the Operation of

Breaking of Tyre Removing Tyre Fixing Tyre Bead

Bead Bead from Car Rim into Car Rim

1 (213 |4]|AVE- |1 (2|3 |4 | AVE- 1 ({2134 ]| AVE-

RAGE RAGE RAGE

OPERATOR | 2 3PS 3L3 331313 313]4}(3]3
OPERATOR 2 A ERED RN 3113|2133 313]2]3.]3
OPERATOR 3 313|313 (3 3|2121413 212131313
OPERATOR 4 2131 %33 4 1413134 314131313
OPERATOR 5 31313[3}3 2l E2 |22 ZrE 12 |22
OPERATOR 6 2221212 2122 d ]2 212121212
OPERATOR 7 3(313[3]3 212131212 213]13}13)13
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Operators 1, 2, 3 and 4 are roadside vulcanizers using local tools/implements; operator 5
stand for an operator working in Nigerian Ports Authority, Lagos using an imported tyre
removing/fixing muchine, operator 6 is tyre operator working at in Moragoff' Arrow Int. Lid, a
tyre vulcanizing workshep using a sophisticated tyre removing/fixing machine, while operator 7
i an operator using the constructed manual tyre removing and fixing device.

NOTE:
The timing of the tyre removing or fixing operations excludes the following:
l. Time taken in removing the tyre assembly from the car(vehicle)

bl
H

Time taken in inflating air into the tyre assembly to detest where the fault is.

Time taken in deflating the tyre assembly prior to breaking of the tyre bead.

Time taken in repairing the damaged tyre or tube or rim depending where the fault les,
Time taken in inflating air into the repaired tyre assembly.

e Bhooge e

. Time taken in fixing the repaired tyre assembly on the car (vehicle).

These time were not used in discussing and comparing the performance of the roadside
vulcanizer implements with that of the constructed manual tyre removing and fixing device and
that of the tyre used in industry because they are operations not performed on these devices or

implements. )

4.3 Discussion

From the result of tests carried out and observations made during the process of repairs
using the 3 types of tyre removing and fixing devices; a roadside tyre removing/fixing
implements, an imported tyre removing/fixing machine and that constructed manual tyre

removing and fixing device, the followings were observed:

4.3.1 Road Side Vulcanizers
Using the roadside vulcanizer's tools/ implements the lollowing were observed:
1. An average of two wounds were noticed inflicted on the tyre beads or the car rim during the
process of removing the tyre from the car rim. This is as a result of the heavy iron rod used
in forcing the tyre bead from the car rim (Figure 45).

-

Similarly, an average of two wounds were equally inflicted on the tyre bead or car rim during

the process of fixing the tyre back into the car rim (Figure 46).

3. The possibility of particles e.p. sand, small stones, entrapped inside the tyre assembly

while fixing the tyre into the car rim is high. This is due to the bead breaking or tyre fixing
53



prmbchgdun:unth:mumdﬁi:umﬂ].
4 Thmydhﬂﬁdhquﬁdhukhahmhmmmthwmdhﬂhﬂ

tyre removing or fixing process.

Figure 45: A Roadside Vulcanizer in Tyre Removing Operation

Figure 46: A Roadside Vulcanizer in Tyre Fixing Operation
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43.1 An Imported Tyre Removing/Fixing Machine
Using an imported tyre removing/fixing machine revealed tha:

1. There were no wounds inflicted on the tyre bead or rim while removing the tyre trom the car
rim,

1. There were no wounds on the tyre bead or rim while fixing the tyre back into the car rim.

3. There were no particles or sand entrapped inside the tyre assembly because repair work was
carmied out on an clevated platform.

4. Less energy is dissipated by the operator since the machine is either hydraulically or

pocumatically controlled.

4.3.3 The Manual Tyre Removing and Fixing Device Developed
Using the manual tyre removing and fixing device, the following were noticed:

|. There were no wounds inflicted on the tyre bead or rim while removing the tyre bead from the
car rim. This is made possible with the use of the dismount bar and lubrication of the tyre
bead with a soapy water which causes the tyre bead to slip in or out of the car rim without the
us¢ of a heavy iron rod.

2. Equally noticed was that no wound on the tyre bead or rim while fixing the lm*ack into the
car rim, The remount bar and lubrication of the tyre bead makes this process easier and
trouble-free.

3. The possibility of particles entrapped inside the tyre assembly using the manual tyre
removing/fixing device is most remote because the breaking of the tyre bead, the removing or
fixing of the tyre into a car rim is either done on the channel base or the mounting disc which
are far above the ground where sand or small stones could be picked easily.

4, The cost of production and maintenance of the manual tyre removing and fixing device is

much cheaper than that of the imporied tyre removing/fixing machine.

3. The manual tyre removing and fixing device can be use anywhere and require no electricity

to gither power the device or its auxiliary attachments as required on most imported devices.

6. The operational sequence of the manual tyre removing and fixing device is simple and could

carried out easily bearing in mind the educational level of our roadside vulcanizers.

4.5 Deduction from the Secondary Data
These documents revealed that:
. InUS and UK tyre statutory laws are well enacted and documented for the use of every tyre

user (manufacturers, sellers and motorists)
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L In US, tyres are not safe and should be replaced when the tread is worn down to 1/16™ of an
inch.

il. In LS, it is compulsory for tyre manufacturers to build a tyre tread wear indicator into
the tread pattern

v. In UK, the grooves of the tread pattern of every tyre fitted 1o a vehicle shall be of a depth of
at least 1.6mm throughout the continuous band comprising the central three-gquarters of the
tyre.

v. Tyre pressures should be checked every two weeks,

vi. Tyres must be suitable for the purpose for which the vehicle is being used.

vil. The tyre standards in Nigeria were enacted in 1989 (over 15 years apo). A critical look at it
reveals that the laws need serious review., It does not conform with present day reality
and intermationally kncwn tyre standards.

viil. In our tyre standard beoklet, some of the standards are mere definitions while some are oo
technically worded that they have no clear understanding to the ordinary motorists on the

road.

4.5 How To Check or ldentify Tyre That May Fail While Buying A Second- land Tyres.

When finances do not permit a needed new set of tyres, second-hand ones are what you
need and of course, when you buy a pre-owned car, you buy pre-owned tyres.

Taken into consideration the condition or state of roads in Nigeria and the maintenance
culture of the people, the following could be checked when buying a second-hand automobile
tyre in order 1o determine i the tyre will fail in use,

o Check For Tyre Tread Depth.

Check the tread patiern over the complete circumference of the tyre. Check also that the
tread depth meets the requirements using, as necessary, a depth gauge accepted by the Ministry
of Transport (MOT). The tread depth of a new automobile tyre is at least 14mm while the least
recommended tread depih for a part-worn tyre is 1.6mm. The use of Nigeria 50 kobo coin will be
useful in this regard. Procedures for checking are (Figure 48):

L Take a 50 kobo coin ana pinch it between the thumb and fore-finger.
ii. Put the 50 kobo coin into one of the grooves on the tyre tread, Select some points
on the tyre where the groove appears the lowest.
iii. If the top of the tyre treads levels with the bottom edge of the coatl of arms on the coin, the
tyre
tread is still okay and may not fail in use because at this mark the tyre thread is about 5.25mm
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w. [f the tyre treads levels at the top of the date written on the 50 kobo coin, the tyre is still
manageable and may not fail in use because the tyre tread still stands at about 3.00mm.

v, If the entire date on the 50 kobo coin is visible, the tyre is recommended for replacement if in
use or should not be brought because the tyre tread is less than 2.00mm and may fail in use.

Figure 48: Using Nigeria 50 Kobo Coin to Check Tyre Tread Depth

Other tyre tread gauging instruments are shown in figure 49.
* Check For Tyre Wear.

By visual inspection, check for tyre wears e.g. one-sided car, center wear, shoulder wear,
et.c. If 50% of the tyre tread have wears, the possibility that this tyre will fail in use is high.
Thus such tyre should not be brought or should be replaced if already in use.

# Check For Cuts On The Tyre Bead.

By visual inspection, check for visible cuts on the bead of the tyre you intend to buy. Where
over 4 cuts appear on both sides of the tyre bead, the possibility of its failure is high. A cut on
fyre bead prevenis the proper sitting of the tyre into the car wheel. The result of such improper
sitting is leakage of air, which may lead to under-inflation to which may resalt into tyre wears.

* Check For Tears On The Sidewall (Inner And Outside) Of The Tyre.
Tyre sidewall-tread-sidewall strips may have tears (cracks, cuts or bulges), shock ruptures

{from kerbing, potholes, e.1.c), rubbing and abnormal deformations, which may have being

treated or left un-treated. To detect these tears, press down the tyre to bulge a little by the
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adewall. If there were treated or un-treated sidewall on the tyre they would be visible, All treated
sdewall is an indication that such tyre in recent past had tears and cuts which if not properly

wetreated may fail in use. Avoid buying tyres will such marks.

46 Tyre Safety Tips

Any tyre, no matter how well constructed, may fail in use as a result of punctures, impact
damage, improper inflation, overloading, or other conditions resulting from use or misuse, Tyre
filure may create a risk of property damage, serious personal injury or death. Serious personal
mjury or death may result from a tyre failure. Many tyre foilures are preceded by vibration,
burnps, bulges or irrepular wear., If a vibration occurs while driving your vehicle or you notice a
samp, bulge or irregular wear, have your tyres and vehicle evaluated by a qualified service
peTSOTL,

It is not often that a nroperly maintained tyre will "blow out" while driving. More
commonly if air is lost, it will be gradual. [n a case of a blow-out or sudden tyre failure the
following information would be helpful:

When the failure oceurs, the vehicle may pull toward the side of the failed tyre. Slowly
remove your foot from the accelerator, hold the steering wheel firmly, and steer to maintain your
bne position. Once the vehicle has slowed and is fully under control, apply the brakes gently.
Gradually pull over to the shoulder and come to a stop. =

4.6.1 Tyre Inflation

Always keep the vehicle manufacturer's recommended air pressure in all tyres, including
the spare, This is an important requirement for tyre safety and mileage. Vehicle's tyre placard or
owner's manual will tell the recommended cold air pressure. On some vehicles, the
recommended front and rear tyre pressures will be different. Driving on tyres with too little air
pressure 15 dangerous. Tyres will get overheated. This can cause a sudden tyre failure that could
lead to serious personal injury or death.
Under-inflation may also:

|. damage the tyre leading to tyre failure.

adversely affect vehicle handling,
reduce tyre life.

b

g U

increase fuel consurnption.

Diriving on tyres with too much air can be dangerous. The tyres are more likely to be cut,
punctured, or broken by sudden impact. Serious personal injury or death could result.
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Tips For Safe Tyre Inflation

Check tyre air pressure, including spare tyre, ot least once a week and before long trips. Be
sure to use an accurate pressure gauge and where possible owned a personal pressure gauge
as shown in Figure 50.

Cheek air pressure when the tyres are cold. The tyres are cold when your vehicle has been
driven less than a mile at moderate speed or after being stopped for three or more hours.

[f air must be added when tyres are hot, four pounds per square inch (psi)(28 kPa) should be
added above the recommended cold air pressure. Recheck the inflation pressure when the
tyre is cold.

Never release air from a hot tyre in order to reach the recommended cold tyre pressure,
Mormal driving causes tyres to run hotter and air pressure to increase. 1f air is released when
tyres are hot, the tyres may be dangerously under-inflate.

I tyres lose more than two pounds per square inch (2 psi){ 14 kPa) per month, the tyre, the
valve, or wheel may be damaged.

Check spare tyre ofter. Consult vehicle owner's manual for the correct inflation and use of a
“temporary use” spare tyre.

Lise valve caps to keep valve cores cleats, clear of debris and to help guard against air
leakage.

Driving vehicle in an overloaded condition is dangerous, Overloading causes excessive heat
to build up in tyres. This can lead to sudden tyre failure and serious personal injury or death
while the tyre is overloaded or at some later date.

4.6.2 Tyre Damage

Driving on damaged tyres is dangerous. A damaged tyre can suddenly fail causing

serious personal injury or death. Have tyres regularly inspected by qualified tyre repairers for

damage.
Tips For Spotting Damaged Tyres

Adfter striking anything unusual in the roadway, ask a qualified tyre repairer to demount the
tyre and inspect it for damage. A tyre may not have visible signs of damage on the tyre
surface, Yet, the tyre may suddenly fail without warning, a day, a week, or even months later,
Inspect tyres for cuts, cracks, split or bruises in the tread and sidewall areas. Bumps or bulges
may indicate a separation within the tyre body. Have tyre inspected by a qualified tyre
repairer. [t may be necessary to have it removed from the wheel for a complete inspection.
Inspect tyres for adequate tread depth. When the tyre is wom to the built-in indicators af
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2/32nd inch (1.6 millimeters) or less tread groove depth, or the tyre cord or fabric is exposed,

the tyre is danperously worn and must be replaced immediuately,
Inspect tyres for uneven wear. Wear on one side of the tread or flat spots in the tread may
mdicate a problem with the tyre or vehicle.

* [nspect rims also. If you have a bent or cracked rim, it must be replaced.

4.6.3 Tyre Repairs

Driving on an improperly repaired tyre is dangerous. An improper repair can cause further

damage to the tyre. It may suddenly fail, causing serious personal injury or death.

* Never repair a tyre with less than 2/32nd inch (1.6 millimeters) tread remaining. At this tread
depth, the tyre is worn out and must be replaced.

= Mever repair a tyre with a puncture larger than 1/4 inch (6.4 millimeters) in diameter. Such
tyres cannot be properly repaired and must be replaced.

* Never repair a tyre with a puncture or other damage outside the tread area. Such tyres cannot
be properly repaired and must be replaced.

*  Any tyre repair done without removing the tyre from the rim is improper.

= Tubes, like tyres, should be repaired only by a qualified tyre service person.

= Never use a tube as a substitute for a proper repair.

» A tyre's speed rating is void if the tyre is repaired, retreaded, damaged or abused, or

otherwise allered from its original condition. Thereafter, it should be treated as a non-speed-

rated tyre.

Removing and Replacing Tyres on Rims (Tyre Mounting)

*  Always stand well clear of any tyre mounting operation. This is especially important when
the service operator inflates the tyre. If the tyre has been improperly mounted, it may burst
with explosive force causing serious personal injury or death. :

* A new valve must be installed on the rim each time a worn out passenger or light truck tyre 13
replaced.

*  Removing and replacing tyres on rims can be dangerous. Attempting to mount tyres with
improper tools or procedures may result in a tyre explosion causing serious personal injury or
death,
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Serious personal injury or death can result from:

®*  Failure to select the proper tyre and rim. The tyre must match the width and diameter
requirements of the rim. For example, when mounting 16-inch diameter tyres, use only 16-
inch diameter rims. When mounting truck type radial tires, use only wheels approved for
rachial 1yres.

*  Failure to inspect both the tyre and rim. The rim must be free of cracks, dents, chips, and
rust. The tyre must be free of bead damage, cuts, and punctures.

* Exceeding the maximum bead seating pressure. The tyre service person must never inflate a
tyre bevond 2 76kPa or 40 pounds per square inch (psi) to seat the beads. Be absolutely
certain beads are fully seated before adjusting inflation pressure to the level recommended
for vehicle operation.

Mever put flammable substances in tyre /rim assemblies at any time. Never put any
flammeble substance into a tyre / rim assembly and attempt to ignite to seat the beads.
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(a) Michelin Manual Tyre Tread Gauge (b) Mustang Tyre Tread Depth Gauge

Band 1 Red 0.0-1.6 mm lllegal
Band 2 Yellow 1.6-2.0 mm Caution
Band 3 Green 2.0-8.0 mm Safe

Bezel Dia Reading ~ Range  Graduation
58mm ©0.1mm Bmm 080

(d) Baker's Tyre Gauge
Figure 49: Various Types of Tyre Tread Depth Gaoge
62



Intelligent

CAUTION

DANGER

) Intelligent Tyre Pressure Gauge {b) The Working Principle of Intelligent
Tyre Pressure Gauge

) Mustang Tyre Pressure Gauge

igure 50; Various Types of Tyre Pressure Gauge
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

. Conclusions
From responses received above, it could be concluded that:
Most tyre users and sellers in Nigeria are ignorant of rules and regulation and standards
guiding sutomobile tyres.
There is confusion among the molorists on which agency is responsible for quality control of
tyre(standards) and effecting tyre rules and regulations,
The Federal Agencies responsible for tyre standardisation, safety and maintenance based the
interpretations of tyre laws on “self” known laws. They cannot produce documentary or
statutory books at the point of making seizure or arrest of a presumed tyre offenders.
The present Nigeria laws on tyres lacks some basic technical information which are vital 1o
the over-all quality conirol{standard) and tyre safety rules and regulations.
Most vehicle owners rely on visual inspection of tyre to determine tyre tread depth, tyre
pressure, etc and most tyre pressure pauges use by roadside/local vulcanizers is obsolete and
unreliable,
The development of a manual tyre removing and fixing device represents a marked
improvement on the local maintenance of road wheel of motor vehicles. This machine is an
improvement on the type used by local/roadside vulcanizers. 1t is a lll.“i’l:]ﬂpl'ﬂ;:l'l.i that laid
emphasis on solving some of the problems facing by the roadside vulcnizers, and the
various factors causing damages on tyres. Problems such as sand entrapment in repaired tyre
assembly, wounds on tyre bead and rims had been eliminated through this project.
Only car rim sizes below 38.10 cm (15™") can be handled by this machine.
The cost of producing this device is less than W16, 000:00. The method of operating
the machine is easy and does not need a higher academic degree or knowledge to operate.
The machine ensures a safe working condition and effective and efficient operation with little

MAINEmance.

2 Recommendations
Based from observation from responses from questionnaires and wilnessing the

spection’ examination of imported tyres by men of the Nigeria Customs Service and Standards
rganisation of Nigeria at Nigerian Ports Authority, Lagos, the following are recommended:



The Federal Government through an act of the National Assembly enact and circulate for public

consumption laws and regulations on tyre standard, rules and safety.

The Federal Government should review the present standards of tyres with a view of making it
Internationally at par with those in developed countries like UK and US.

The tyre standards should be clear, unambiguous and simple for the citizens to read and
understand. F

The relevant agencies for tyre standard, rules and regulations e.g. Standards Organisation of

Migeria, Federal Road safety Corps, Nigeria Customs Service, etc, should be strengthening for

them (o perform their statutory duties very well.

Tyre safety rules and maintenance should be included into our school curriculum especially at
the secondary school level.

5.3 Area Needing Further Research

Tyre safety and maintenance would be more comprehensively appreciated and valued if
further research work could be carried out on tyre retreading and an improvement on the quality
of tools/implements use by roadside vulcanizers in tyre repairs, especially on this device to
accommodate tyres of car rim sizes above 3,810cm. These are cars such as jeeps and buses of
gross weight above 1,600kg.

65



REFERENCES

Barbra, Z. M. A (2004). Definition of Evaluation. Prism Evaluation Consulting Services.
(httpd/: www.evalautionprectice.com).

Brainy Dictionary, 2004, Definition of Evaluation and Reliability.

(hutpdl: www. drainydictionany.com)

Bryan, I. (1999). Used Tyre Working Group. The Ban on the Disposal of Tyres to Landfill. 16"
July, 1999, (hitp://www.tyredisposal.co.uk/land Gll. asp}

Brown, P (2002). The new Skid Row-homes built from Tyres. SocietyGuardian.co.uk®
Guardian Newspapers, Saturday July 20, 2002.(http//; www.sociely.guardian.co.uk).

Corghi Tyres Changers. (wewautomation.com/corghi/tyrechagers/tyrechanger2. him)
EUROPA. (2002), Definition of Evaluation. European Union Portal site,

{http//: www.europa.eu.int).

French, M. (1990). A History of US Tyre Industry. The Grolier Multimedia Encyclopaedia.
Copyright© TLC Propertics.

French, T. (1989). Tyre Technology, The Grolier Multimedia Encyclopaedia.
Copyright©TLC Propertics.

Hall, A. S., Holowenkwo, A. R., Laughlin, H. G., Hills, P. C. and Bernnet, M. [J. (1983).
Theory and Problems of Machine Design, 81 (Metric) Edition. McGraw-Hill Book Company,
Singapore.

Hornby, A. 8. (1995).Definition of Reliability. The Oxford Advanced Learner's Dictionary of
Current English (Fifth Edition). [SBN; 0550120114

The News Magazine, 2004. Alarm over Tired Tyres, Pg 42, Vol. 23 of November 22, 2004,
Leiteh, R. D. (1988). Basic Reliability Engineering Analysis. Elsevier Science & Technology
Books (Publisher). ISBN: 0-408-01830-5/0408018305

Martin, E. (2001), US Department of Transport's Highway Traffic Safety Administration.
Many U S Passenger Cars Are Driven On “Bald" Tyres, NHTSA Research Shows.

30™ November, 2001, (hitp/: www.dot.gov/affairs/nhtsa6101 . htm).

Michelin. (1997). Tires, The essential Tire Guide. Lesson Four. Tire Designations.
CopyrightD 1997 Michelin Photos: Michelin / DPPL.

(http:/f'www.michelin- us.com/us/eng/lessond.himl )

Olanguju, K. (2002). Safe Driving and Vehicle Care, Vanguard Newspaper 28" March, 2002
Oloye, R. A. (2001). Fundamentals of Research Methodology for Social and Appled Sciences.
ROA Educational Press. 1SB 978-052-105-4



Punch Newspaper, 2004, Beware; Vulcanizers can put your life in danger. Pg A4-Ab, Saturday
Punch, August 21, 2004,

Readers Digest Complete Car Manual. (1981). Reader’s Digest Association.

UK Department for Transport. (2000). Think! Road Safety, Tyre Depth,

1o Junuwary, 2000, (httpd/: www . thinksafety.gov.uk/tyresafety).

William, H. C. (1975). Automobile Mechanics. MeGraw-Hill Book Company, Singapore.
Wilson, D, (2000). Tyre Sales and Informastion for the UK consumer. Technical Information on
Car Tyres. 4% January, 2000. (http//: www.tyre-online.co.uk).

67



APPENDIX 1: DESIGN ANALYSIS! COMPONENT DESIGN.
Figure 51 shows the full scale drawing of the bevel gear and pinion which reveals.
i} L, cone distance = 100mm (0. Lm)

i) b, face width = 30mm (0.03m)

i) @, pitch angle (gear) = 74°

iv) DE = pitch diameter of gear =192mm (0.192m)
V) N, = Number of teeth (gear) =32

vi) N, = Number of teeth (pinion) =7

vii) Grear and pinion are made from Steel, BHN =300, 20" full depih; tooth error = 0,01 ( Assum
viii) Pressure angle = 20"

ix) The gear is a straight tooth bevel gear

Figure 51: Bevel Gear and Pinion

1.1 Tangential Foree, F,

M, = pinion torgue

r, = mean pitch radiug

bl



r, =Rr,—%ubusinﬂ

=2|H%x3ﬂx%
=17.85mm

= 0.018m

M, =Fur

- Cicar Shaft

\ ; / Pinion Shaft

Figure 52: Pinion and Bevel Gear Arrangement
We know that,
The length of the pinion shaft = 295mm (0.295m); see appendix

F =25ke x9.81m/ 5 ; gotten from the average pull of men using & spring weight

Hence

M, =25x9.8lm/ 5= 0.295Nm
=T7235Nm

Therefore

M,

Fan

=

F= 72.33
0018

=4019.44N
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1.2 Separating Force, F,

This is a force component along the shaft axis of the pinion.
F.=F xtang

Where

F.o=tan gential force

¢ = pressure angle

F, = 4019.4 1an 20°

= 462.95N

1.3 Pinion Thrust Fnrm:,FP

This is a force component along the shaft axis of the pinion.
F, = Flang sin §

= 401944 tan 20° = _Iml_
100

=307.22N

1.4 Gear Thrust Force, F;,

This is a force component along the shaft axis of the gear

F, = F tang cos f§ 2
96

=4019.441an20%x —
100

= 1404 43N

1.5 Module, m
The module is the number of millimeters of pitch circle diameters (p.c.d.) per tooth. The pitch

circle diameters are the diameters of discs which would transmit the same velocity ratio by
fraction as the gear wheels.

D o=m xN, 3.1}
Do=m =N, {3.2)
Where

D = pitch diameter of pinion
[3, = pitch diameter of gear

m, = mod ulel pinion)
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n, = mod ule(gear)
V, = Number aof teeth on pinion

N, = Number of teeth on gear

1.6 Angular Velocity Ratio, AVR
This is the ration of the angular veloeity of the pinion to the angular veloeity of its mating gear. It
is inversely proportional to the number of teeth on the two gears.
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1.7 The formative or virtual number of teeth, &,

The formative number of teeth for a bevel gear is the number of teeth having the same pitch as
the actual gear that could be cut on a gear having a pitch radius equal to the radius of the back
cone,

N

COs O

N, =

!

Where

N = actual number of teeth on the gear
e = pitch angle or half the cone angle.
0, =42Zmm

D, =192mm

L = 100w

R

K
COSQ ... = —

21
AVR = —
100

=0.21

»
cos Iil;muu.lil =
L

_9%
100
= (.96

Hence,

N e e

§ pear

i
0.21

=152 3reerh
HI

= 1 §7)
o = 1320221h
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H"’
Vs o = cosa
AT
B )
0.96
=7 2ieeth

U —

1.8 Limiting Wear Load, F_
0.75D, b k

COSOr

L 3

Where

K. stress fatigue factor=1372KMN /m* (Table A.L1)

And D_, O, b are the same as defined and calculated above except a is the Pitch angle of the
Py

pinion.

2N .

£y

0

_Nfim'+NfW

2x152
T+152

Cos Hﬂlu".w =

=191

P 0.75%0.042 % 0.03x10" x1.91
2t 0.21

=2579.5TN
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Table Al.1: Values for S as used in the wear load equation upon a combination of the gear and
pinion materials. Same values for various materials for both S, and K are tabulated

Average Brinell Hardness Number of Surface Endurance Stress Fatigue Factor
steel pinion and steel gear Limit S, (MN/ m*) K{KN/ m*)

(14 %)’ [2¢°
150 342 206 282
200 480 405 555
250 618 673 919
300 755 1004 1372
400 , 1030 1869 2533
Brinell Hardness Number, BHN
Steel pinion Geear
| 50 Cast Iron 342 303 414
200 Cast Iron 480 600 820
250 Cast Iron 618 1000 1310
150 Phosphor Bronze | 342 317 427
200 Phosphor Bronze | 445 503 HE9
Cast Iron Pinion Cast Iron Gear 5449 1050 [ 1420
Cast Iron Pinion Cast lron Gear 618 1330 1960

Source: (Hall, et al, 1983}

1.9 Permissible Force,

F, =Sub}-'ﬂ'|:L—;£ m )

Where
S, = allowable bending stress, N/ m’

y = form factor based on the formative number of teeth and the type of twoth profile
L = Cone distance, m

B = face widith of the pear, m

m = Muodule based on the  arg est tooth cross — seclion

From Table Al.2, finding y by interpolation gives

V-0.146 _152-130
0.150-0.146 300-130

¥ -0.146 = 2
0.004 120

120F -17.52=0.004x 2

;r_ 0.008+17.52
120

={.146
T4



based on N, .. = 152seeth

g M + L

1

TMbryN, L-t

= 2x72.35 " 0.1
0.006° x0.03xxx0.146x7 0.1-0.03

S =187.28MN / m’

F=58b yn[il—h]m

F=187.28x10° U.ﬂ]xﬂ.ldﬁxﬁx[%ﬁﬁ}ﬂ.m&

=10.82 KN

Table Al1.2: Form Factors y - for use in Lewis strength equation.

Number of | (14%)° Full-Depth 20" Full- Depth 207 Stub Involute
Teeih Involute or composite Involute

12 0.067 0.078 0.099
13 0.071 0.083 0.103
14 0.075 0.088 0. 108
15 0.078 0.092 0.111
16 0.081 0.094 0,115
17 0.084 0.096 0.117
18 0.086 0.098 0,120
19 0.088 0.100 0.123
20 0.090 0.102 0.125
21 0.092 0.104 0.127
23 0,094 0.106 0.130
25 0.097 0.108 0.133
27 0.099 0.111 0.136
30 0.101 0.114 0.139
34 0.104 0.118 0.142
38 0.106 0.122 0.145
43 0.108 0.126 0.147
50 0.110 0.130 0.131
60 0.113 0.134 0.154
75 0.115 0.138 0.138
104 0.117 0.142 0161
150 0.119 0.146 0.165
300 0,122 0.150 0.170
Rack 0.124 0.154 0.175

Source; (Hall, et al, 1983)

Hall et al, (1983) was of the view that the amount of force that can be transmitted to a gear tooth
is a function of the Suy product as shown by the Lewis eguation. For two mating gears, the
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weaker will have the smaller S,y value. Furthermore, when two mating gears are made l)f:.l..hﬂ :
same material, the smaller gear (pinion) will be the weaker and control design. Hence the use of
the module of the pinion in calculating the permissible force.

1.10 Limiting Endurance Load, F,

F,.=5 by ﬂ[ﬂ}m
L
Where
' = Endurance Limit of the gear material for released loading
And b, y, L, as defined before
Bul I

5.6
§=8 x———— for generated teeth
6.6+

MNote: A 7 tooth gear driving a 32 1ooth gear will turn the 32 tooth (driven gear) by an

approximately 1/5 as fast as the 7 tooth input gear since each gear moves one tooth at a time.

Therefore
Input speed = Driven ieeth
The d of the output shaft=
aaanh P Driven shaft
= Srpmx 311
= 1.09rev/ min

V = pitch line velocity, m's

0042 1.09x27
2 60

V= 0.0023%4m/s

Therefore

F =8 bymx m

0.1-0.03
——

=188 91 x106=0.03x0.146 = 7% 0.006

=T4.TTKN
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L11 Dynamic Load, F.

Fo=F+

Where

21 ol +F

2V + B+ F

V' = pitch line velocity, mis

8 = face width, m

C = deformation factor, KN ! m

gear lorgue

- pitch radius of gea-

M,
D

_2x7235

R Tt

0.042

F=344523N

From Table A1.3, C = 11.4x10" (Steel pinion and Steel pear, 20 full depth of 0.01 Tooth Error).

Hence

F,=F+

=344533 +

Table A1.3: Values for Deformation Factor C in KN/ m = for dynamic load check

2WW bC+ F

21 +/BC+F
(21%0.002394) x (0.03 % 114 10° + 3445.23)

(210.002394)+ [0.03x 114 x 107 + 3445.23)
344939 N

Materinls Involute tooth Tooth Error = mm

Pinion | Gear form 0.01 002 [0.04 [006 |0.08
Cast Iron | Cast Iron | (14 % ) 55 110 220 330 440
Steel Cast Iron | ( 14 % )" 76 152 304 456 608
Steel Steel (14 %) 110 220 440 660 880
Cast Iron | Cast Iron | 207 full depth a7 114 228 342 456
Steel Cast Iron | 20" full depth 79 158 316 474 632
Steel Sieel 20" full depth 114 228 456 | 684 912
Cast Iron | Cast Iron | 207 stub 59 118 [236 |354 |4712
Steel Cast Iron | 207 stub 81 162 324 486 648
Steel Steel 20" stub 119 238 476 714 952

Source: (Hall, et al, 1983)
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APMPENDIX 2: COST ESTIMATLE
Below is the estimated cost of lnbricating one unit of the tvre removing and fixing device,

Table 2.1: Estimate for the construction of a tyre removing and fixing device

. AMOLUINT
SMN | DESCRIPTION | QuANTITY N K
1| 1.5mm Mild Steel Sheet I 1,200 00
2 | Bevel gear and Pinion 1 1.800 0o
3 | Channel ] 3,000 00
4 | Mild Steel Pipe 1 400 0
5 | 10mm Mild Steel 1 1,200 00
6 | Reinforcement bar 2 G (i
7 | Angle bar 1 200 ]
§ | Steel Bushing 7 400 ]
9 | Driving Shaft 2 L] (il
10 | Pinion Shaft 1 200 0
11 | Tyre Léver 1 GO 0
12 | Bolt and Nut(M19) 11 165 00
13 | Bol and Nui(M12) 3 30 00
14 | Coupling 2. 600 (M)
13 | Remounting/dismounting Lool | Rl | (M)
16 | Locking Arm | 2 (M)
17 | Painting 500 ()
18 | Miscellaneous 2,000 (0
TOTAL 15.245 ()
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APPENDIX 3: PICTURE OF THE TYRE REMOVING AND FIXING
DEVICE




APPENDIX 4: MACHINE DRAWINGS OF THE TYRE REMOVING
AND FIXING DEVICE

Sheet Na 1: Assembly drawing of the device.
Sheet No 20 Pant drawing of the device,

Sheet Mo 3: Machine drawing of the device.

e

_o—'—'_'_'_'_
BEAD BREAKER FLOOR

TITLE

|A DEVICE FOR REMOVING & FIXIMNG

TYRES QM A CAR RIM.

SCHOOL

FEDERAL UNIVERSTTVOE
TECHRNOLOOEY AKLIRE QNUQETF-.TE

(DESIGN BY

DAFLC, TIMOTHY SIWVNVENCIA

MATRIC NO | MEEMGHRSST
DRAWN BY  [STEPEM MWANKWO
CHECHKED BY | PROF L. 0. ADEKOYA
| DATE SCALE SHEET MO
FEB 2003 1- &0 T

Al



iy |B-:"'.I'I':|. GERR GTAND

STEEL 0

X |TVSE LEYFR

CHROME WANADLIM #50 - 15"

& |LASRCUN TG Sl

B REL BAH B IR A Y

I | WP N TIRG SE3E

MLOSTEEL YT

B |LOCHPC &AM

| MLD S TEEL B 100 K Y25

i |REINFOREIMENT NAR Ih'll.tl STERL 1§ v & &
1 [ f=TEEL T Nen z
Hl [FLAT ECRE [SELF TaPHG SCREW Som | &
1 JoRoM STRIL %0 X 7 Tostr | 1
18 |POSTMOMFORADLT  |DALLEDIZTETS [
17 |Paros sHAFT MRD ETES 350 s 1
18 JRISLRITNG PLATE MR B §TEEL S A RCH 1
15 LOCK AMMLOCATOR  |STukiSss sTEn dpaks |
14 |HOIE0T B MADSESL 1 SmnBHEEF | 1
15 JHANDLE WILE STEEL 140 % e 1
13 JORAEN SHAFT ML STHEL 175 K00 :
11 BEOGWAATTO0,  [WLODSTEEL 1
10 feooring MLDSTEEL Wi A S
8 [oRans arnd WLLSTEELAON 00 |1
B_jenatniL LD §THEL RAT XIS AW |
i = STEEL W13 X 0 "
[ = BTEEL MILY ) 1
5 |E=AD 3AS4RER Fanin = [PPE i §
& hE.!D BT MLG SYEEL Py FLAT HAR | o
_}_Eyﬂjgu STEEL FIFCH 417 232 Tasit | *
2 [BAZE PLSTE MLOSTEELEGK 343410 |
| [eecis mos MLOSTEEL1NEME |2
il DO AT L UL RS e
TITLE 1A DEVICE FOR REMOVING & FINING
TYRES 0N A CAR RIM
SCHOO IFEDERAL UMIVERSITY OF
TECHMCLOGY AKUIRE, SADO STATE
DESEGH BY  |DAFE, TIMOTHY SIMNEMCRIA
MATHIC NO - | MEEDRESSY
DRAWMNEY [STEPENMWANCND
| CHECKED BY [FROF L 0. ADEKOYA
| DATE SCALE  |SHEET KO
FEB 20113 1. 50 | o

g1



ol m—nnjll— i —p

s |

T —— |

'y
= /rn
E'ﬂb'-’;

Tﬂl.ll{. .|

W

Wi————i

I 53 7
Lo
_ v

= _l )

DIRECTION —= &

v

i
FoEiRhG BOE -:]ll:l X 351 K 1| _h' T
i =
|
I
T
TITLE [ A DEVIGE FOR REMOVING & FixinG
TYRES ON A CAR RIM
SCHOOL  [FEDERAL UNRWERSITY OF
TECHNGLOGY AKURE, ONOO STATE.
[DESIGN BY _ [DAZE, TIMOTHY SIVWEND 1A
MATFEC NO__| MEE/&R52T
DRAWN BY  |STEPEN NWANKWG
CHECKED BY |PAOF L 0 ADEKOYA
DATE SCALE  |SHEET NOD
FER 20503 1" 50 L 03
M S —




APPENDIX 5
A QUESTIONNAIRE ON COMPOSITE EVALUATION OF RELIABILITY OF
AUTOMOBILE TYRES

QUESTIONNAIRE INSTRUMENT
This questionnaire is designed to seek your knowledge and undurslmﬁiﬁg of automohile tyres. It
is 1o determine if buyers and users of sutomobile tyres can easily detect bad or worn-out tyres
thus ensuring a pood tyre safely and maintenance consScioUsness.
The research is purely an academic exercise and all information will be treated in strict
confidence. Please answer all questions as honestly as possible as your complete anonymity is

puaraniced.

A. GENERAL

|. Name of Respondent: [crplicmal)

2. Are you a Lyre
(a) User (b)) Seller (cla&b (d)None of these

3. Which of the following academic qualification do you have?
(a) WASC / GCE (b) City & Guild {c)ND (d) HND (¢} B.5S¢ (fi M.Se (g) PhDD
(2) Others {Specify)

B. TECHNICAL

=

. How many types of tyres do you know?
{a) Radial {b) Bias-ply  {¢) Behed-bias {d) ] don"t know

What is the type of wears you noticed on your automobile tyres?

b

{a) One-sided wear (b)) Centre wear  (¢) Shoulder wear  (d) Spot wear

(e} Diagonal wear (e) Feather-edged wear (g} ] don’t know

Trd

. How ofien do you gauge the pressure of your tyre?
{a) Weekly (b) Monthly (c) When I notice that the tyre is flat
4. Over/Under inflation of tyre pressure can result in?
(a) More fuel consumption (b) Less fuel consumption (e} I don™t know
3. Tyre pressure is best check when the tyres is
(a) Cold by Hot (¢) I don"t know

6. How olten do you align vour vehicle wheel”
83



{a) Weekly (b) Monthly {¢) When | noticed that the vehicle does not Keep 1o a siraight
puth while driving
- 7. Atyre is reparded as a part-worn tyre if
{a) The tyre tread depth is not below |,66mm (b} The tyre tread channel is 2/32™ of an inch
(€} The tyre tread depth is completely missing (d) 1 don't know
8. Whant do you notice when your vehicle tyres are wormn-out?
(a) The braking system of the car becomes less effective (b)) Sicering becomes difficult
- (e) Acceleration is hard (d)a &b (e)a&e (Db&e {2)a b&c (h) ] notice nothing
9. A retreaded tyre is one which
(1) Tyre tread had been replaced (b) tyre tread depth is below 1.6mm (¢} [ don’t know
. 10. Have you ever used retreaded tyre before?
(a) Yes () Na
11. Ifyes, what is the damage notice on the tyres?
{a) Tyre tread chip ofleasily (b) Frequent tyre puncture  {¢) Tyre behaves unstable in use
(d) 1 notice nothing
12. What method do you use in checking tyre tread depth?
{a) Lincoln’s penny method (b} Using tyre wear indicator (¢} Visual inspection
(dy I don™t know
13, What do you notice when vou suddenly apply brake to automobile tyres?
(a) The tyre skids (b)) The tyre tread wears (¢) The tyre surfaces develop flat and bald spots
(d} | notice nothing
14. Have you ever rotated the position of your tyres before?
{a) Yes (b} No
15, It yes, why:

16, 1T No, why:

1 7. Tyres should be rotated regularly from front to rear and not from side to side,
(1) Yes {b) No

I8, Do you buy new tyres while replacing your damaged tyres?
(a) Yes {b) Mo
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19, If ves, why do you prefer new tyres”

20 If No, why do you buy second-hand or Tokunbo tyres?

21. The legal minimum requirement of a tyre thread depth is?
{a) 1.6mm (b) /6™ of an inch {¢) | don’t know
22, Which of the following organisations is responsible for ensuring for quality control
(Standard) ol tyre in Nigeria?
{a) Nigeria Customs Service [NSC] () Federal Road Safety Corps [FRSC]
{¢) Stunlards Qrganisation of Nigeria [SON]  (d) Mitional Agency for Food., Drug and
Admimstration and Control [NAFDAC)
23, Where do you repair your 1yres?
{a) Roadside/Local Vuleanizer (h) Mechinised Workshop
24. How is your tyres removed?
{a) By use of Local Tools/Instruments (b) By use of Industrial Machines
25, Which one of these tools in tyre repairs can aid long Gife span for tyres?
(a) Local Tools/Implements (b)) Instruments used in Mechanised Machines (¢) | don’t know
26, Can the local way of removing/fixing tyres be improve upon?
(1) Yes (b} No
27. I yes, any suggestion?




APPENDIX 6
Motor Vehicle Tyres (Safety) Regulations 1994 &

The above Regulations came into force on 1st June 1995 and make provisions for the
supply of new, retreaded and part-worn tyres,

This guidance, however, is limited to the requirements for the supply of retreaded and
non-retreaded part-worn tyres.

Main Legal Requirements

In general, the above Regulations provide that it is a criminal offence to supply, agree
to supply, expose for supply or possess for supply a part-worn tyre, whether retrended
or nol, unless the following requirements are met;

Cuts and Faulis

A part-worn 1yre must not have:

* any cut larger than 25 millimetres or 10 per cent of the section width of the
tyre, whichever is the greater, measured in any direction on the outside of the
tvre and deep enough 1o reach the ply or cord

+ any internal or external lump, bulge or tear caused by the separation or partial
fnilure of'its structure, or

= any of the ply or cord exposed internally or externally.

To check that a tyre does not have any of the above faults it should be inflated to the
highest pressure at which it is designed 1o operate.
The tollowing reguirements must also be mel:

e The base of any proove which showed in the original tread pattern of the tyre
must be clearky visible,

=  The original tread pattern must be of a depth of at least 2 millimetres across
the full breadth of tread and round the entire tyre.

Murkings
Part-worn non-retreaded tyres must bear:

»  The approval mark (E mark), which was put on when it was manufactured.

e Moarks showing a speed category symbol and load-capacity index which were
put on when it was manufactured.

Part-wom retreaded 1yres must bear:

o One of these morks - "BS AL 144b", "BS AU 144¢", "BS AU 144d" or "DS
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AL 144¢™ This shows that it was retreaded to Brtish Standards and should
have been applied when retreaded.
e Il the tyre bears the mark "BS AL 144" it must also bear a speed category
and lond-capacity index.
In both cases, immediately adjacent to the marks, the words "PART-WORN" i
uppercase letters at least 4 millimetres high must be permanently and legibly applied
1o the tyre other than by hot branding or otherwise cutting into the tyre.
Repairs
Any repairs to tyres must have been carried oul properly to meel the requirements of
BS AL 139¢: 1990,
What happens if | don’t comply with these requirements?
These regulations are made under the Consumer Protection Act 1987 - the maximum
penally on summary conviction is a fine of £5000 and/or up to six months
imprisonment. In addition, any offending tyres are linble to seizure and forfeiture,
Under the Rood Trafle Act 1988 it is an offence iUa tyre 15 hitted which eauses the
vehicle 1o be un-readworthy and a danger 1o drive, or a danger to other road users.

The maximum line for this i also £3000,

—

Source: http://www.lots.org.ulk/Printerfriendly/pf_bus_motor_vehicle_tyres.htm
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APPENDIX 7

U 5. Departrment of Transpodtation
Difice of Public Affairs
Washington, D.C

kb ! fwesnsr nhitSa diot. gow)

News

NHTSA 61-01
Friday, November 30, 2001

Contact: Elly Martin
Telephone: (202) 366-9550

Many LS. Passenger Cars
Are Driven on "RBald™ Tires,
MHTSA Research Shows

LIS Transporiation Secretary Mineia Annonnces Launch

Of Major Nationwide Campaign o Promote Tire Sajety

Responding to new studies showing that a significant number of American molorists are driving
on bald tires and that many gas stations that provide air pumps fnl to provide accurate tire
pressure gauges, LS. Transportation Secretary Norman Y. Mineta today urged motorists to

closely monitor their tires.

"It & extremely important to motorists' safety that they ensure their tires have ample tread and
are properly inflated,"” Seeretary Mineta said, "Motorists who drive on tires that are bald or

substantially under-inflated risk injuries or fatalities.”

To better protect motorists, the ULS. Department of Transportation's National Highway Traffic
Safety Administration (NHTSA) is launching a new tire safety campaign based on the theme:
"Tire Safety: Everything Rides on IL." The purpose of the eampaign, to involve radio public
service announcements, print ads and brochures, is to stress the importance of proper tire
inflation and vehicle load limits. The campaign is also designed to encourage motorists to check

their tires monthly, as well as prior to a long trip, to be sure they have adequate tread.

"It is vitally important that motorists monitor tread depth 10 guard against tire failure and replace
unsafe tires. Checking tires is a crucial element in regular vehicle maintenance,” said Dr, Jeffrey

W, Runge, NHTSA's Administrator.
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According to a major survey conducted by NHTSA, fully 9 percent of passenger cars on LLS,

roadways are driven with at least one bald tire.

Moreover, another major NHTSA study found that 14 percent of gas stations are either not
equipped with air pumps or have malfunctioning pumps. Also, only 49 percent of gas stations
that are equipped with air pumps provide tire pressure gauges, which are critical 1o determining
if" the correet amount of air has been delivered to tires. However, for a nominal price, motorists

can purchise a tire pressure gauge,

To hetp vehicle owners better monitor the air pressure m their tres, NITTSA i July proposed a
new [ederal motor vehicle safety standard that would require the installation ol tire pressure
monitoring systems in new passenger cars and light trucks. The new system would warn the

driver when a vehicle has a sipnihcantly under-inflated tire.

One alternative would require that the driver be warned when the pressure in one or more tires,
up to a total of four tires, has fallen to 20 percent or more below the vehicle manufacturer's
recommended cold inflution pressure for the vehicle's tires; or a minimum level of pressure to be

specified in the new standard, whichever is higher.

The other aliernative would require that the driver be warned when tire pressure in one or more
tires, up to a total of three tires, has fallen to 25 percent or more below the vehicle munufacturer's
recommended cold mflation pressure for the vehicle's tires, or a minimum level of pressure 1o be

specified in the new standard, whichever is higher. Only one version will be in the final rule.

Tire tread provides the gripping action and traction that prevent a vehicle from slipping and
shiding, especially when the road is wet or icy. In general, tires are not sale and should be
replaced when the tread is worn down to 1/16th of an inch. Tires have built-in tread wear
indicators that let a motorist know when they should be replaced. These indicators are raised
sections spaced intermittently in the bottom of the tread grooves. When they uppear "even" with

the outside of the tread, it's time for tire replacement.

Another method of checking tire tread involves use of a Lincoln penny. The motorist should
place the penny upside down within the tread. IF the top of Lincoln's head is visible, the tire
needs to be replaced.
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NITTSA's new tire safety campagn will involve three new public service antouncements 1o run
on 2,000 radio stations throughout the country; print ads in newspapers and mugaeines: and more
than 500,000 (lvers to be given free-of-charge to consumers through tire retail outlets and other
channels. Some of the materials will be in Spanish as well as English. Consumers can obtain tire
gafety Information from NHTSA by calling the apency's Hotline: 888-327-4236. NHTSA's new
fiyer and brochure, both titled "Tire Safety: Everything Rides on 11" can be viewed on the

asency's web site, www.nhisa.dot.gov.

Printed materials used as part of the campaign will be distributed by NHTSA as well as
Championship Auto Racing Teams, Ing, (CART), the Rubber Manulacturers Association
(EMAY, and the Tire Association of North America (TANA)L

NHTSA's analysis of tire wear was bused on information gathered on 6,240 passenger cars
during a 14-day period earlier this vear. Information for the survey was collected with the
cooperation of motorsts who visited pas stations for refueling at 300 sites in urban, suburban and

rural settings located throughout the country.

To eonduct its survey on air pumps at gas stations, NHTSA collected information at the same
300 stations where data were gathered on tire wear. Just 139 of those 300 stations were found to
have working air pumps, along with tire pressure gauges. These stations were later revisited 1o

evaluate the accuracy of their gauges.
Key findings of the NHTSA study on tire tread include these estimates:

« Nine percent of passenger cars are being driven on at least one "bald" tire. {For purposes
of this survey, a tire was considered bald if it had 1/16th ol an inch or less of tread depth.)

» Bald tires are between 1.5 and 1.8 times more likely to be under inflated than are tires
with deeper tread, depending on tire location. Key findings of the NHTSA study on gas
station air pumps include these estimates:

»  Well over 90 percent of 1.5, pas stations are equipped with air pumps. However, nearly
|0 percent of these pumps are out-of-order.

« Fewer than half of the pump-eguipped gas stations also provide a tire pressure gauge for
CUSTOMET 15,

= Nearly 20 percent of the stations providing customers with tire pressure gauges on their
air pumps use pauges that over-report the pressure present in a tire by ot least 4 psi

{pounds per square inch) or more. (This means that molorists who use such gauges in the
G



belief that they are inflating their tires to the recommended pressure would, in fact, be
under-inflating them by 4 psi or more, )
« At the pressure levels that are typical for most passenger cars or SUVs, nearly 10 percent

of pas station air pump ganges over-report by 6 psi or more.

A NHTSA research survey of 1.5, passenger vehicles that was released in August found that 27
percent of passenger cars on ULS. roadways are driven with one or more substantially under-

mtlired tres T additien e suevey Tk o 35 pencent o Bebi touecks Gl i sport wtiling

vehicles, vans and pichup trucks) are drven with one or more substantially under-intlated tires.

A radial tire can lose much of its air pressure and still appear to be fully inflated. Operating a
viechicle with substantizlly under-inflated tires can result in a tire failure, such as instances of tire
separation and blowouts, with the potential for a loss of control ol the vehicle. Under-inflated

tires also shorten tire life and increase fuel consumption.

Tires should be inflated in accord with the vehicle manufacturer's recommendations. These can
be found in the owner's manual or on a placard, which is ofien located in the glove compartment
or on the driver's doorjamb. Moterists should not rely on visual tire inspections 1o determine

whether a tire 18 properly inflated but should use a tire pressure gauge to do so.

Like tires that are under-inflated, bald tires also pose risks to motorists. A tire with insuflicient
tread can cause a driver (o Jose traction, especially under wel conditions. In addition, bald tires

are more prone to damape caused by road debris,

NHTSA's National Center for Statistics and Analysis conducted the two new studies. Statistics
from the studies are contained in research notes on the agency's Website at:

www.nhtsdot. gov'people/nesa,

Research Note

Tire Pressure Special Study Tread Depth Analysis

Air Pumps at UL8. Gas Stations: Major Findings Reparding Availability, Reliability and Fees

Return to Press Release Page

Source: htip:/f'www.nhisa.dot/goy
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TYRE CONSTRUCTION

Adl tyres fitted 1o modemn vehicles are tubeless radials. A radial tyre i imherently more flexible
than the original cross ply tyre of 30 or more vears ago. [t gives betier cornering prip because the

sidewalls can bend whilst still allowing the Matter tread area 1o remain in contuet with the road.

Tubeless construction gives safer deflation characteristics in the event of a puncture, though a
few "tube type" tyres are still available for special purposes. It is never recommended to fit tubes
to a tubeless tyre: though sometimes due o severe corrosion of the wheel a tube must be fitted 1o
get it to hold air, (The correct procedure, though, is to clean the wheel, and repaint if necessary,

to ensure an mright seal between tyre and wheel).

Tyres for commercial vehicles have stronger sidewalls to carry a preater weight. As a rule, tyre
pressures should be checked onee a week. Correct maintenance ol lyre pressures and wheel

alignment is essential to maximse tyre lite (as well as safe and comfortable handling of the car),

TYRE SIZES.

Tyre sizes consist of 3 numbers: the width of the tyre, the prolile (aspect ratio) and the wheel
size: 50 a tyre size 155.70.13 is 155 mm wide, has a sidewall which is 70% of the width and fits a
13 inch wheel. The tyre size is decided by the vehicle manufacturer. More powerful cars require
wider tyres (o give more grip (10 handle the power output and for better comering ability). Larger
cars also need bigger wheels and tyres to handle the weight of the car.

Tyre profiles range from 83% down to 35%. The lower the profile of the tyre the better the road
halding when cornering. This is because the nurrower sidewall of the tyre has less room to flex,
Low profile tyres tend to give a bumpier ride because the tyre has much smaller sidewalls to

cushion minor surface irrepulanties,

Do not fit a lower profile tyre than originally specified unless vou also increase the wheel size 1o
compensate for it; so that the rolling radius of the tyre remaing the same! Failure to observe this
precaution menns the vehicle speedometer will be incorrect; the vehicle will use more fuel; the
ride will be uncomforiable and the vehicle may catch the ground over "speed bumps®. Tyres,

which are oo small, may also overheat and your insurance could be invalid,

After the 3 numbers of the tyre size there is usually a number and letter combination, which

indicate the maximum load per tyre ot a certain maximum speed, The load and speed are
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determined by manufcturer's design and testing based on the tyee shee amd tread patiern. A
coarse pattern wall heat up more quickly therefore a lower speed rating will usually apply at the

stated load when compured to o normal pattern.
TYRE SPEED SYMBOLS

For MOT requirements in this country, it is not necessary to [it o tyre with a speed rating to
match the original vehicle fiment or the maximum speed of the vehicle, Tyres must be suitable

lor the purpose for which the vehicle will be used.

Insurance companies might say that a vehicle should be fitted with the tyres having the speed
rating recommended by the car manufbeturer: but even if you it Z-rited tyres for speeds over

150 mph they will not insure you i you drive in excess of 70 mph in this country!

The velucle manulacturer has to recommend a tyre with a rating to match the maximum speed of
the car beecause when it leaves the factory he does not know exactly where the car is going or for
whal purpose it might be used, You might want 1o use the car in o country where higher speed

limits apply than the UK or take it to a race track at the weckend.,
The major tyre manufacturers such as, publish charts showing speed ratings.

The speed rating means the tyre can be run at its maximum speed AND at it's maximum load for

an extended period without overheating.
TREAD PATTERNS

The tread pattern is required to disperse water from the road so that the tyre can still grip in wet
conditions - otherwise the tyre might aquaplane both when driving and braking. Water dispersal
is aided by tiny slots in the tread called sipes. The tread patterns are moulded onto the tyre and
penerally speaking each manulacturer uses a unigue pattern. Most tyre makers market a range of

patterns each with different characteristics.

»  Summer Conditions
«  Winter Conditions
«  Wet Conditions
« All Weather Conditions
= High Speed Use
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= I Road Use

« lLong Lile

= Minimum Reoad Noise
o Directionnl Patterns

= Asymmetric Patterns

some ol the tread characteristics are required to suit the particular vehicle application but most

can be chosen by the driver 1o suil his'her own requirements.

If a directional pattern tread is hirted it will give better wet weather performance when fitted the
correct way, but is not illegal or dangerous when fitted the wrong way round; nor is il necessary

for afl the tyvres on the vehicle 1o be directional,

Asymmetric tyres are marked to show which side of the tyre should be fitted to the inner and
outer sides of the vehicle, They are designed for maximum comering grip and should always be

fitted the correct way round.

l'yres for high speed use may have a tread compound which is sofler than normal thus giving

maximum grip but a shorter service life.
The major tyre manufacturers have on-line catalogues: eg.
Uniform Tyre Quality Grading

Tyres have many markings on them to indicate ditferent features, Different markings are
required (or the European market, for N, Amernica, and for other markets. Some tyres are labelled
for all sales areas, some are only labelled for an individual market. The Uniform Tyre Quality

Grading System (L'TQGS) is an American tvre information sysiem, sometimes found on tyres
sold in the UK.

o  Tread wear

« Traction

» Temperature

Each tyre manufacturer performs its own tests in these areas, following U.S. Government

prescribed test procedures. Each manufacturer then assigns grades that are branded on the tyre.
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Tread wear

Tread wear grades typically range from 60 to over 500, in twenty point increments. 1t is
important to remember that the actual life of any tyre is determined by the road surfice quality,

driving habits, inllation, wheel alignment and the rotation it expericnces,

To receive a tread wear grade, a tyre is tested under controlled conditions on a government
prescribed test course, which does not necessarily simulate the actual application for which a
given tyre is designed to perform. As a resull of these test parameters. there is no accurale way 1o

assign miles of wear to tread wear grade points.

Tread wear ratings are determined on a 400 mile government test course covering specified
sections of public roads near San Angelo, Texas. A group of not more than four test vehicles
travels the course in a convoy so that all tyres experience the same conditions. Tread groove
depths of the tyres being tested are measured afier each 800 miles, The same procedure is

tollowed for a set of control or course monitoring tyres,

Upon completion of the 7,200 mile test, the rating results of both tests are compared. and the
tyres being tested are assigned a tread wear rating by the tyre manufacturer, A tyre with a tread
ar prade of 400 might be expected 1o last twice as long as o tyre that has a grade of 200 if

given the same usage and driving style.
Traction

Traction grades indicate the measurement of a tyre's ability 1o stop a car in siraight-ahead motion
on a wet test surface pavement. 1t does not measure straight-ahead aceeleration, It's important to
remember that traction rating 1ests are performed only for straight ghead sliding on concrete and
asphalt surfaces that have a specified degree of wetting which simulates most road surfaces ina
rainstorm. The ratings that result from these tests may not apply to cornering traction or peak
values of straight-ahead braking force like those experienced in non-skid braking tests. Traction

grades range from A to C, with A being the highest attainable grade.

Traction ratings are established on government maintained skid pads. Twenty measurements are
taken with an industry standard control tyre on an asphalt surface and averaged. The same

number of measurements is made on a concrete surface, Corresponding measurements are then
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musde on the 1yres being lested, Onee the results ol the tests are compared, traction ratings based

on governmenl prescribed coellicient levels are assigned o the tyres that were tested,
Temperature

Temperature grades also range from A 1o C, with A being the highest, Temperature grades
represent a properly maintained tyre's ability to dissipate heat under test conditions, Ratings are
determined by runming tyres on an imloor road wheel test under speeified conditions, Successive
J0-minute runs are made in 5 mph increments starting al 75 mph and continuing until the tyre
fails. A tyre is praded C if' it meets the minimum performance required by DOT. Grades of B and
A represent higher levels of performance than the minimum required by DOT (LS Department

of Transport),

To Top of Page || Back to First Page || Site Index & Enquiries

Pape revised: 8/ 3 7/ 2004

Source: http:f'www.tyresave.co.uk/tyreinfo.him1
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APPENDIX 9

NIGERILAN INDUSTRIAL STANDARD RIS LI :1580
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STANDARD ON
HMNEW PRHEUMATIK PASSENGER CAR TYRES

STANDARDS ORGARMISATION OF MIGER LA,
FEDERAL MINISTRY OF INDUSTRIES,
LAGDS.
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FOREWGRD

This stondard was ariginally preparcd by the sub-commmiltes on Rubber
and Rubbor preducts out tinalsed by the Technxal Committes on Tyras.
Tha standard is intended for quality control purposes by manufacturérs
end omers who deal with or use pneumatic passenger car tyres.

In the preparution of this Standard, refererces wore made to stanclards
obtainable in other countries and antentlon was pald to the manufacturing
practices and the use of tyres in Nigeria.
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eap] - ST 2iY
| 'Eﬁ:‘gl’t‘r I TTIMVIML

This Standard Specitied ‘basic design requirements, tests required for
type approval; and-marking requirements Tor neéw pneumatic passenger
car tyres of particular size designation, and basic quality requirements
for perfarmance,

DEFINITIONS:-

2.1.

1.1

22

2.21

For the purpose of this Standard, the following definition shall apply.

PNEUMATIC TY RES -

An annular torroidal-shaped inflamhlp gnvelope made of elastic material
usually rubber, and reinforced with either wire and/for fabric, Itis also
made such that it can be mounted on a rim, and suitably constructed 1o
retain air; with or without tube,

NEW TY RE:-

A tyre.which, has neither bean used nor subjected to a retreading opera-
tion.

DEFINITIONS RELATING TO TYRE STRUCTURE:-
Structure of a pneumatic tyre means the mwchnical characteristics of
the tyre'scarcass. The following structures are distinguishable.

DIAGONAL OR BIAS OR CROS5—PLY:

A pneumatic tyre in which the ply cords that extend to the beads are
laid at alternate angles, substantially less than 90 degrees to the
centre line of the tread.

222 BRADIALPLY:

223

A pneumatiec tyre in which the ply cords that extend to the beads
are laid at an angle of substantially 90 degrees to the centre line of
the tread, the carcass being stabilized by a circumferential belt com-
prising two or more layer of substantially inextensible cord material,

Bias—Beited or belted— Bias:-

A pneumatic tyre structure of bias ply (diagonal) type in which the
carcass is restricted by a belt comprising two or more layers of sub-
stantially inextensible cord material laid at alternate angles close to
thase of the carcass,
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23, Definitions Relating to the Main Components of the Tyre .

231 Bead.
The part of the tyre which is shaped to fit the rim. |t has a core made

of one or several essentially inextensible strands with the plies wrap-
ped around the core.

23.2 Breaker.
An intermediate ply between carcass and tread.

233 Carcass,

The part of the pneumnatic tyre other than the tread and the external
rubber sidewalls which when inflated, bear the load.

234 Cord

The strands forming the fabric of the various components of the tyre
carcass, plies, breakers, etc.

235 Ply
A layer of rubber — coated substantially parallel cords forming the
tyre body.

2.3.5.1 Ply-rating. .
An Index of tyre strength used ta identify a given tyre with its
recommended maximum, permitted load, when used for a specific
service, (Ply-rating does not necessarily represent the actual number
of plies in a tyre).

236 Tread
Thal part of a pneumnatic tyre which rolls <iong the ground, |t pro-

tects the carcass against mechanical damage and contribules To
ground grip.

2.35.1 Tread Rib.

A tread section running circumferentially around a tyre
23.6.2 Grogve,

The space between two adjacent tread ribs.

2.3.7 Sidewall.
That part of a pneumatic tyre betweean the tread and the bead.

5
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24

241

242

24.3

244

245

2486

247

MIS 252 : 1989
Definition Concerning the Dimensions of the Tyre.

Section Width.

The linear distance batwesn the exteriore of the sidewalls of an
inflated tyre, exclusing elevations dua to labelling decoration, or pro-
tective bands.

Orwerall Width,

The linear distance between the exteriors of the sidewalls of an infla-
ted tyre, including elevations due to labelling, decorations or protec-
tive bands or ribs,

Maximum Overall (grown) Tyre Width in Service,
The overall width (2.4.2) plus

(a) Manufacturing tolerances;

{b) Tolerance for service growth.

Section Height.

A distance equel to half the difference between the outer diameter of
the tyre and the nominal rim diametar,

Overall Diameter,
The diameter of an inflated tyre at the outermost surface of the
tread.

Maximum Overall {grown) Tyre Diameter in Service.
The overall diameter (2.4.5) plus,

fa) Manufacturing tolerance;

{b) Tolerance for service growth.

Mominal Aspect Ratio.
One hundred times the ratio of the Section Height to the Section
Width of the tyre on its test rim,
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EXPLANATORY FIGURE 1
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2.5.1

252

253

254

255

2586

25.7

258

259,

NIS 252 : 1989
Other Definitions

The section-include other definitions not covered under 2.1, 2.2,
23and 2.4,

Bead Separation,
A break down of bond betwean components in the bead area.

Chunking.
The breaking away of pieces of the tread.

Cord E.EEnratinn.
Cord parting away from the banding rubber compounds.

Ply Separation.
A parting of rubber compound between adjacent plies.

Rim:
A support for a tyre or a tyre and tube assemply, upon which the
tyra beads are seated.

Size Factor.

The sum of the Section Width and the outer diameter of tyre deter-
mined on the test rim.

PMaximum Inflation Pressure,

The maximum cold inflation pressure to which a tyre shall be sub-
jected,

Maximum Load Rating.
The load rating at the maximum permissible inflation pressure,

Load Index.

A numerical code associated with the maximum load a tyre can
carry at the speed indicated by its speed symbol, under service
conditions specified by the tyre manufacturer, {See Table 1).
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TAEBLE 1 —LOAD INDICES

LOAD CORRESPONDING LOAD T CORRESPONDING
INDEX TYRE LOAD INDEX TYRE LOAD

KG KG.
50 180 86 530
51 185 87 545
B2 200 88 560
53 208 BD &80
54 212 280 600
55 218 a1 815
BB 224 a2 a30
67 230 o3 650
658 238 o4 670
60 260 o5 690
61 257 06 710
62 265 07 730
63 272 ag 750
64 280 100 800
65 280 101 825
66 300 102 850
67 307 103 875
68 315 104 BOO
69 325 105 925
70 335 106 850
71 345 107 875
72 355 108 1000
73 365 109 1030
74 375 110 1080
75 387 111 1000
76 400 112 1120
77 412 113 1150
78 425 114 1180
79 437 115 1216
BO 450 116 1250
81 452 117 1286
g2 475 118 1320
83 487 119 1360
B84 500 120 1400
B85 515
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25.10 Speed Code NiS 252 : 1589

A owymbdd [letter] Indatling The weod 81 whaeh U Tyrd Cn Caliy
& lgad correponcing o it load index, uvnder servxe conditons
wetilicd by e tyre manylactures, The nominal sgeed categos sy
are thown in Table 2.

TABLE 2 — CORRELATION BETWEEN SPEFD CODF AND
SPLED CATEGORY,

SPLED CODE SPLLD CATCGAORY IKm)

BO
£
g
110
120
130
140
&0
160
W70
icD
190
\ e
210
210

CTIC-0aopezEr-x=-0M"

25.11 Tyre Sae Dengration,
A Ceuipnation showeng

fa] The nomingl section width e.g. (165 ar 175)

(B The nominal aspeet ratlo where appicable lie. where .t o ien
than 82 wseries see 25.1B eg. 175.70/14 whare 70 is axprct
rato.

i) The noming ron clmeler code of J-d.git whole number (eg.
J55) or a 2=digit whoie number.

In all cases e values exprened are In conventions] units,

10
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TABLE3 — I:'DFI RELATION BETWEEN RIM DIAMETER CODE
AND NOMINAL RIM DIAMETER.

RIM DIAMETER CODE NOMINAL RIM DIAMETER mm|
10 256
12 305
13 330
14 355
15 - 180
18 405

25.12 Cracking

Any parting within the tread, sidewall, or innerliner of the tyre ex
tending to-caord material,

2.5.13 Innerliner

The layer (s) forming the inside surface of a tubeless tyre that con-
1ains the inflating medium within the tyre,

2.5.14 rnnurlun&r E.Eparnur:m

The parting of the innerliner from cord materia! in the Carcass,

2515 Open Splice.

Any parting at any junction of tread, sidewall, or innerliner that
extends to-cord material,

2516 "I'rnad Separation.

s S et riiar il

2.5.17 Sidewall Separation,

The parting of the rubber compound from the cord material in the
shdewall.

2.6.18. Series Tyres,

Tyres with a nominal height/width ratic of the value times 107,

&.3. 70 saries tyres are tyres with to nominal height and width ratio
of 0.70.
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3.2.1

MIS 252 : 1989

REQUIREMENTS.

Eﬂﬂﬂfﬂ e

Each tyre shall conform 1o the tmtnwinp'mqnlrﬁm ants,

(i}

(il

Lidi}

v}

v}

It shall meet the reqguireameonts speciflad in 3.2 of this standard
for its tyre size duesignation, typeo, and maximum poermissible
inflation prasaurs;

Tha permissilye loaging recommanded by the tyre manutacturer
Tor the various infiation pressures shall not depart from those
indicated in at least one of the publications listed below, which
are current at the date ot manuiacture or any later done;-

Tho Tvre and Rim Association.

The Jepan Automobile Tyre Manufacturer's Association;

The Curppean Tyre and Rim Technicol Crganisation ne:

Deutscheas [nstitie fues Normung;

The Society of Motor Manufacturers and Traders Limited;
Britlsh Standards Inetitution;

Scandinavian Tyre and Rvn Organisation;

The iyra shali nave incorporated in it at loast folur weadwoar in-
dicators approximarely cqually spaced argund the circum feren-
ca of the tyre, cach of which provides a visual indication when
the tréad in the vicinity of the indicator has 2 depth of

1.60 + 0.4}~ 0.28)mm.

Tha tyre siiall be unifarm either in shipe and thekness and e
free froam any harmiul delects, such as tHaw, blister, crack and
fareign material.

Tha minimum tread lile of a twre fined 1o a vehicle in good
econdition shall nol be less than 20,000km providaed the tyre is
used within the load, pressure and speed limits recomimendel
by the tyroc manufacturar,

Farfunﬂamu: Recuirements.

Tast Sarnple.
Three tyres having idomticai charactaristies when described sccarding

to the requirements of Section 4 (Marking) shall comprise the test
sample which shall be used g5 follows:-

12
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(iy One tyre shall be used for physical dimensions, and resistance
1o bead unseating tests (if tubleless) in sequence,

{fi} A zocand vyre shall be used for tyre endurance,

{lif} A third tyre shell be used for high speed porformance.

Physical Dimensions,

Each tyre shall conform to each of the fallowing reguirements when

meéaslired in accordance with the procedure in Appéndix A.

fi} Its ectual sectien width ond owverall width shall not excead
the section width specifiod in one of the publicatians listed in
Swelion 3.7 (] for s size designation and, tyme by more than
7%,

(il The cuter diameter of the tyre shall not differ fram the values
specified In one of the publication lsted in 3.7 (i} by more
than £ 2% In case of ordinary (road typel tyres, or by more
than — 2% and + 4% |n case of heavy tread tyres.

3.2.3.1. Tubeless Tyre Resistance 1o Bead Unseating.

3.2.3.2

Vhen 3 whaless oyre that has a maximum inflation presure other

than 413 KN/m< is tested is sccordance with Anp. E, the applisd

force raquired to unseat the wyre bead ot the point of contaat ghall

rot be [em than:

{a) B.67 KN for tyres with a designated section width of loss than
152mm,

(bl BAO KN for tyres with @ desgnated section widitn of 152 mm
or more, but less than 203mm;

el 11,12 KN for tyres with a designated section widih ot 203mm
Of mone; :

using the scctian widith specilled in one of tho publications listad

in 3.1 {1D) for the epplicable tyre size deslgnation and Type.

When a tyre that has a meximum infiztlon pressure of 413 Khim2

is tosted in accordance with App, B, the appliad force required 1o

unseat tyré boad at tha point of contact shall not be less than:

{f BA7T KN for tyros with a maximimum (0ad rating of less than
400 kg;

(b} BSY KN for tyres with a maximum lcad rating of 400 kg or
mora, but less then 836 kg,

13

110



MI1S 252 ; 1989
11.12 KN for tyros within maximum iocad rating of 638kg or
more using the maximum load rating spocified in one of the

publizations listed in 3.1 (i) far v spplicable tyre size designa-
Tion and typa,

(c}

3.248.% Tyre Endurance.
After completion of the laboratory st wheel on endurance test spe-
cified in Appendix C, there shall be no visual evidence of tread,

sidewall, ply ecord, innerliner, or bead separation, chunking, broken
cards, ¢cracking, or open splicas,

The tyre pressure atl the end of the t2st shall not b less than the ini-
tial pressure specificd in Table 4,

3.2.5 High Speed Tast.
Atter completion of the laboratory speed test specified 10 appemdix
1, thera sholl be Nno visuidl ovidence ol tread, sidewall, ply cord, inner-

liner or bead separation, chunking, broken cords, eracking, or open
splices,

4, MARKING.

Each tyro shall have the marking referred to in this section (4.1 to

4.7} moulded on or into the tyre, The markings shall be cloariy legi-
bla and located on ooe of bolh sidewalis of the tyre.

Tha tyre siza dasignalion as defined in iterm 25,72 of this standard,

4.2 An indication of the structurn as Tallows;

4.2 On diagonal (blas—ply) ryres, no marking;

£22 On radialply tyres, the lortor R placed in front of the rim dia-
meter marking, and In addition the word “RADIAL.™

43 The gpeed code as daefinad in item 25,10,

4.4 The Load index as defined in item 2.5.8, and /or ™e maximum load
rating for the type oxpressed in ky;

The word “TUBELESS” il the tyre is designed for use without an

Inner wabe.

4B The date of manufacture In the form of a group ef 3 ligures, the first
two showing the week and the last the year of manufacture, eg.

3687 reps 28th week af 1987, However, this marking may be affixed
on only ane sidewsll .

4.7 The trade name and/for mark of the manu facturar.
14
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5.  NON-CONFORMING TYRES. #52 : 1989
Mo tyre designed for use on passenger cars, whicn does not eanform 1o
all the requirements of this standard, shall be proouced locslly or
imparted into Nigeria, for commercial purposes,

8. TYRE AND RIM MATCHING INFORMATION:-

Each manufocturer of tyres shall ensure that a listing of rimg that

may be usod with cach type of tyreé which ho produces is provided

to the public in ong of the following forms:-

{al Listed by manufacturer's name or brand name in a doCcument
furnished to deslers of the manufacturer's tvres. or 1o any !
person upon reguast.

ib) Contained in publication listed in Section 3.1 (ii).

For the purpeses of this clause, each rim listing shall include dimensional

specitications or a diagram of the rim; except that a listing compiled in

sccordance with paragraph {s] of this clause, need not include dimensional
specilications or a diagram of a rim if the rim"s dimensional specifications are

sustaincd in each listing published in accordance with paragraph (b},

Information contained in a publication listed in paragraph (b) which includes

ganaral categories of tyres and rims by size designation, type of construction, -

and/or Intended uwse, shall be considered to be manufacturer's Information
pursuant to this clause for the listed tyres, unless the publication iwself or

specific information provided sccording to paragraph {a) indicates other-
wise,

APPENDIX A
PHYSICAL DIMENSIONS

PROCEDURE
Al Detormine tyre physical dimensions under uniform ambient cql:m-

ditions as follows;-

{a} Mount the tyre in an appropriate test rim for the tyre ;.:haA.
designation and inflate it to the applicable pressure specified
in Table 4. B

(b] Condition it at ambient temprature for at least 24 hours.

{c] Read-justpressure to that specified in (3) above.

{a) Caliper the sactlon width and overall width at six points appro-
=Imately equally spaced around the tyre cliroumizrence

{e} Record the average of those measurements as the section width
and overall width, respectively.

'd). Determine tyre ocuter dismeter by measuring the maximum gir-
cumference of the tyre and dividing this by Pi [3.14).

16
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TABLE 4 — TEST INFLATION PRESSURES KN/m2

Maximum Permlssibla
Inflation Pressure,

Pressure to be uped in
tests for physical dime-

tyre enduranca

Prassure to be used in
test for highspeed
perfarmances.

nzions, baad unsaating,

220

166

240

180

248 | 275 | 280 |300 | 413

183 | 220 | 220 |1BO | 350

234 | 260 | 260 (220 | 400

NOTE:

In appropriate tests pressures shall be estabilshed within £ 7.00 KN m2
of the wlues specified for sach appropriate test,

Fig. 22 Bead Unseating Fixture

Cimeraions in Millimeoers,

Pivot on
Centerline “ (Baam Horizantal)
: of bsam o
__.r"___ feam
v
- & Bottom of Anvil
ol
1
465
: ]
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TAEBLE B
TITLE: DIMENSION “a* FOR TYHAES WITH MAXIMUM
* INFLATION PRESSURE,
IWHEEL SIZE Other than 413 ki/m2 | 413 kN/m?.
- 306
415 252z
206 [16) 2o 2810
38D 279
381 (15} 279 238
J655 . 287
356 (14} 268 226
240 2213
230 {13} 254 | 213
306 112) 241 i
APPENDIX =
RESISTAMNCE TO BEAD UMNSEATINC (FOR TUBELZES
TYRES ONLY)
B.1 Wash tha tyre, dry it at the beads and mount it without lubrication
or adhersives on a clean, painted test rim.
8.13 !nflate it o the applicable preswre spocifled in Table 4 at amblant
room wemperature,
B.1.3 Mount the wheel and tyre In a fixiure shown in Fig2 and force the
bead unseating block against the tyre sidewall.
a2 Trocadura; - -
B.2.1 Apply a lcad through the block ta the tyre outer sidewall st the dis

tance specitied In Fig. 2 for the applicable wheel size at a rata of 51
mim per minute, with the load arm substantinlty paraliel o the tyre
ard rim assem bly at tha tima of engagement.

v7
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B.2=3

c.1.2
ci13a

.2

2.7,

C2.2.
c23

MNIS 252 = 1980
Irereass tha 1oad vatil the besd wnssata or the apg licable wilue swroe]
fiad in1 323 U reached.

Sepcal e sl ot lasst Tour placas equally speced aaurd the e
cirounlercnst,

APPENDIX C
JYRE ENCURANCE

Preparaton af Tyre on 8 st rim and influte @ the appl cable pras-
agre speitod fn Talie s,

randitinn cha Tyre smembly 1o 20 ¢ 20 C Tov at leasl dice hours.

Me-adjust rpra prawsure ta that Peclfind in Table 4 imrediebedy
cufare tegting.

Poossadd ac-

“hwerant the Tyre and whaoo! asiemibly on 3 ters anle and press L agiansl
a llat—=face gt & sTODLth whnaad 1.7m 1o 2 0 = 1% in dameter urd
ar leasl o6 wide 23 1he soclion wigth f Ure Lyre 10 52 13ried or an
appraved Bguivalent sest wheal with Tie apalicadis s (pad
spaoifwd in the lable under 2.3 far the tyr3's wre d=ignation o
and maximumr parmess ble inflatinn pre s re

During t1o wst, the sir surroLnding tha 134T &rea thall be 30 = 32C,

Conduct the st et ED len/hr, in seccardange with the Icllowlng seas:
dule wiltcul pregure adjuslmemt oF other lae-reption.

Tess porios Tust load @5 peroertags
ol maximu-n load ratiwg.
4 hours 8Y
6 hours 2d
24 howrs 100,

1B
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oA

D2
D3.

D.4

D5

D51

052

D53

D54

D.5.6.

NIS 252 : 1943
immediately- after running the tyre for the required length of time
measure Itz inflation pressure. Allow the tyre to cool for one hour.
Then deflate the tyre; remave it from tha test rim, and inspect it
for the conditions specifled in 32 .4.1.

APPENDIX D.

PROCEDURE FOR HIGH SPEED PERFORMANCE TESTS

After proparing the tyre in accordance with C.l. mount the tyre and
wheal! gssaembly In accordance withC 2.1 .and press It against the wom
wheel with the load of 80% of the tyre's maximum load rating as

marked an the tyre's maximum load rating marked an the tyre side
wall,

Bresk in the tyre by running It'for 2 hours at BOKm/hr,

Allow to coal to 20 + 39C and readjust the inflation pressure o the
applicable pressure spocificd In Table 4.

Curing the tost the tempraturg in the test room must be maintained
at the 30 + 3%,

Carry the test through, with intarruption not more than 2 mins. for
tempraturs checks, in vonformity with the following particulars:-

Time taken to pass from zero speed 1o initial test spesd 10 minutes;
Initia! tests prexribed maximum spaed for the type of tyre less
40 Km/br in the case of tho smooth wheel baving 1.7m 1 1% diame-
ter gr loss 30 Ko/l dotbe case of i apeoth whesl Laving ’m 3
1%, etar.

suai.ani-u-u gpoed increments: T10km/hr,

tﬁlﬂﬂﬂ af test at cach speed step axcept the least 10 minutes:

b
n-u;a:inn of test at |ast speed step 20 minutes.
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MIS 252 : 1989
D.66 Maximum test speed: prescribed maximum speed for the type of

Tyre less 10 Km/br, in the case of the smooth whee! having 1.7m
+ 1% diameter or equal to the pressribed maximum speed in the case
of the smooth wheel having 2m + 1% diameter,

D.6 !mwediali;ew__aftar running the tyre for the required time, measure
its inflation pressure, Allow the tyre to cool for ene hour. Then de-

flate the tyre, remove it from the test rim and inspect it for the con-
ditions specified in3.2.7.

APPENDIX_F
GENERAL _NOTES

1.1 TYRE MARKING

TABLE &
EXAMPLES |NOMINAL MNORMIMNAL TY RE MNOMINAL
OF SECTION ASPECT CONST- RIM
TYRE WIDTH RATIO RUCTION | DIAME-
MARKINGS (%) TER CODE
185/60*R15 |185mm G0 Radial 14
205/T0*"R16
or
ER/7T0*R15 205mm 70 Radial 15
1B5*R14 1B5mm B2 Radial 14
6.40*R13 G4, a5 Radial 13
64013 G4 85 Diagonal 13
1B5*47*-35*
14 or
7.35*14—-35* | 185mm Diagonal 14
14 ar or B2
1BS*14 or 7.a5r
7.35%14,
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