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Tyres: What They Really Are

To some people tyres are a status symbol; to most people they are a necessary evil, to

others, they are Big, Black, Round and Very Expensive. Tyres are an incredible piece of

engineering that contributes to motoring safety. The gyroscopic forces exerted on a tyre

during normal usage are incredible. Tyres not only have to cope with gyroscopic forces

during rotation, they also have to be able to handle the immense lateral forces placed on

the side wall during cornering but also the forces placed on it during acceleration and

deceleration. All this and still give a low noise, comfortable ride and deal with all weather

condition. In order to understand tyres and appreciate the importance of taking care of

them, it is worth looking briefly at how it all began.

A Very Brief History

John Boyd Dunlop, invented the first practical pneumatic car tyre more than a century

ago, in 1887. Simple ideas can change the world. In 1888, while watching his son ride a

tricycle, John Boyd Dunlop noticed his discomfort whenever he rode over cobbled/paved

ground. He knew the tricycle's solid rubber tyres were to blame. The solution? He

wrapped the wheels in thin rubber sheets, glued them together, inflated them with a

football pump for a cushioning effect - and created the first commercially viable

pneumatic tyre.

It was however as far back as1839 that Charles Goodyear discovered that by adding

sulphur to melted latex the much sought-after attributes of elasticity and strength were

attainable. This new vulcanised rubber was used initially as ‘cushioning tyres’ for

carriages and cycles.

Tyre Technology

People could be forgiven for thinking there is limited technology involved in tyres.

However, tyre manufacturing has become extremely technical and forward-thinking as

manufacturers look to push the boundaries of what can be achieved through new

technologies. Whether it is improvements in fuel economy, handling performance or

safety, technological developments in the tyre world are making a big difference.

Run Flat Tyres

One of the major recent developments in the tyre world has been the continuing

popularity of run flat tyres. These allow a car to continue to move safely for a period of

time, despite its tyres losing pressure. The two main technologies in use are Reinforced

Tyre Sidewalls and Rubber Rim Clips. The former can be placed on any tyre rim,

reinforcing the sidewall and enabling your tyres to support your car’s weight. New rubber

compounds are used to thwart total tyre damage, meaning that even if you lose pressure

in your tyres you should be able to handle the vehicle effectively, reducing the risk of

causing an accident.

Rubber Clips are slightly simpler to explain - they prevent the tyre rim from piercing your

tyre when it runs flat. Michelin are the pioneers of this new technology.
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Tyre Sealants

Latest available technology is a gel tyre “bonded” to the tyre that means the tyres

become similar to a run flat. However, unlike run flats, sealants are cheaper, extend tyre

life by hydro-dynamically balancing tyre/wheel assemblies, lowering tyre operating

temperatures and helping tyres maintain their set-point pressures. Tyres with sealants

benefit from better handling, better fuel economy, longer lasting tyres and a safer ride,

thus helping to reduce the expense and aggravation of flat tyres and premature tyre

failures.

Tyre sealants, which remain in gel-like state for the life of the tyre, are typically installed

into the tyre via the valve stem after the removal of the valve core where they will provide

puncture protection for the legal life of the tyre. As the tyre rotates, the centrifugal force

of the rotating tyre evenly spreads the sealant over the entirety of the internal tread area.

The coating prevents leaks immediately a penetration occurs as thousands of strong

interlocking fibres several times stronger than steel react instantly through a combination

of the internal pressure of the tyre and the centrifugal force of the rotating tyre, sealing

instantly, usually without you knowing.

Eco Tyres

Eco (or Low Rolling Resistance tyres) are made by adding silica to the tread compound

of a tyre. This affects the amount of energy a tyre can absorb while it is turning or

‘rolling’. The less resistance caused during rolling, the less fuel your car requires to

move. Traditionally however, reducing resistance has come at the expense of grip in wet

conditions, which is not something many of us would accept. Eco-tyres solve that issue

by using silica in the tyre, which means manufacturers can improve wet grip and reduce

rolling resistance.

Nitrogen

Filling your tyres with nitrogen may seem odd but that’s exactly what motor sport and

aviation professionals have been doing for years. Nitrogen is completely safe. And by

using it in a mixture with oxygen to inflate your tyres the theory is that it is possible to

negate the issue of slow deflation, which is caused by oxygen slowly infusing through the

tyre wall from the atmosphere. Having a tyre that does not deflate means you will

improve fuel consumption and will probably improve safety standards too. It is not yet

standard practice, but Nitrogen could well be here to stay as a result.

Looking After Tyres

Your tyres are the only grip and contact between your car and the road. They should

also provide a comfortable ride, yet be as robust and hard-wearing as possible,

maintaining safe and controlled manoeuvrability for your vehicle. To achieve this, tyres

need to be carefully constructed from a combination of different ingredients. As many as

200 separate raw materials can be used in the construction of one tyre. So why are tyres

so important?
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Consider the following facts about tyres:

1. Flat tyres are the number one cause of vehicle breakdowns.

2. Underinflation due to road hazards or poor maintenance results in almost 90% of

tyre failures

3. It takes approximately 83 litres of oil to manufacture just one new truck tyre.

4. Industry studies show that only 8% of fleets have drivers who check their tyre

pressure with a gauge each week.

5. A 5-psi differential in pressure can result in 8 mm change in tyre circumference. In

a 100 km the smaller tyre would be dragged nearly 246 meters.

6. A good rule of thumb is that every 10-psi reduction in overall tyre inflation results

in about a one percent reduction in MPG.

7. Tyres are the top reasons for truck and tractor road breakdowns

8. Tyres are the top costs for hours spent on road breakdowns

9. Tyres are the most overlooked safety equipment on any vehicle

In order to look after your tyres properly therefore, it is important to understand the things

to watch out for, as well as those numbers and writings on tyres that seem to mean

nothing to most motorists. Below is a diagram that sheds more light on this.
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Maintaining Correct Tyre Pressures

Rubber is naturally porous and all tyres will suffer from air loss due to porosity leaks,

bead and rim leaks (due to badly fitted tyres, rusty or damaged rims) and valve leaks.

There are three main reasons why maintaining the right tyre pressure is important. The

first is safety. Tyres that are under inflated have lower grip, cornering and straight line

steering ability, more prone to blow outs due to the extra flexing of the tyre wall and are

more prone to side wall impact damage from kerbs. Under inflated tyres lead to extra tyre

wear, uneven tyre wear, can overheat, have poor stopping ability and are positively

dangerous. Over inflated tyres on the other hand can lead to poor vehicle handling on the

road.

The second reason is economy. Over or under inflated tyres suffer more damage than

those with the correct pressure and need to be replaced more regularly. Vehicles with

under-inflated tyres have increased rolling resistance that require more fuel to maintain

the same speed.

The third reason for maintaining the correct tyre pressure is the environment. Correct tyre

pressures help to maintain optimum fuel efficiency. This can equate to lower Co2

emissions coming from your vehicle than those with incorrect tyre pressures and that has

to be good for the environment. ı

Pressure is measured by calculating the amount of air that has been pumped into the

inner lining of your tyre in PSI or BAR pressure. The manufacturer of your vehicle

specifies the suitable pressure, and it is the driver’s responsibility to make sure that the

pressure is checked and corrected on a regular basis, at least every couple of weeks.

It is important to check tyre pressure regularly. It is not always apparent that air is being

lost, but it generally escapes at the rate of up to two pounds of air every month. More air

is usually lost during warm weather, so more regular checks are needed when

temperatures rise. Look for the tyre pressure recommended for your vehicle in your

vehicle hand book or within the technical information usually found on the inside of your

vehicle's front right hand door, driver’s seat belt or fuel tank flap. Always check the tyre

pressure with a tyre pressure gauge when your tyres are cold. Finally, if you are using

your vehicle to carry additional load or weight, always consult your vehicle handbook for

the correct loaded tyre pressure.

Tyre Rotation

This dates back to the "good old days" when vehicle tracking and tyre balancing were not

as good as they are today. The idea was that if you had uneven tyre wear, you rotated

the tyres around, to wear the tyres evenly. However, many tyre manufacturers agree that

it is no longer good practice to rotate your tyres in order to extend their legal life. Uneven

tyre wear is a very good indictor that there is something wrong with your vehicle, so by

rotating your tyres you are also increasing the amount of money that you have to pay out

at one time. You may have to buy 4 tyres instead of just 2 tyres for instance.

Furthermore, partly worn tyres are more likely to experience punctures – particularly in

wet weather conditions.
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Front tyre deflation will create an under-steer effect, which is easier to control than oversteer

(the effect produced by a rear tyre deflation) In the uevent that a tyre deflates

suddenly, then it is easier to control the vehicle if this occurs at the front of the vehicle.

For improved handling and stability it is now recommended that the ‘best’ tyres should

always be fitted at the rear of the vehicle. This is irrespective of whether the car is front or

rear wheel drive. If replacing a single tyre, it is recommended that this should be paired at

the rear with the tyre having the most tread depth.

Check for External Damage

Cuts, lumps and bumps are often caused by an impact between the tyre and a kerb,

pothole or object in the road. If your tyre has any of these symptoms then you must have

the tyre checked as quickly as possible by a tyre specialist, as this sort of damage can

result in sudden tyre failure. Also, emergency braking can sometime leave your tyres with

a ‘flat spot’. This can be another reason for premature tyre removal. It is always

recommended to have your tyres checked if the vehicle has been involved in an

emergency manoeuvre like sudden and heavy braking. If you have any concern or doubt

about the condition of your tyres, it is advisable to see a specialist as soon as possible.

Wheel Alignment

Incorrect alignment can result in rapid irregular tyre wear and can even affect the

handling and safety of the vehicle. Wheel alignment can be affected by driving against a

kerb, hitting a pothole in the road or by excessive wear to steering or suspension

components. Alignment of wheels and tyres to the specification required by your vehicle

is an important way to guarantee a smooth ride and to get the most out of your tyres.

The direction and angle at which tyres are set are both important. Wheel alignment or

'tracking' involves checking the direction and angle against vehicle manufacturers'

specifications. These are often described as toe in, toe out, positive camber or negative

camber. "Toe" refers to whether the front of the tyres are closer or further apart than the

rear of the tyres. Different types of vehicles need different toe settings to allow for the

way that wheels pull either towards each other or apart.

"Camber" is the inward or outward tilt of a tyre. The camber is set by the vehicle

manufacturer, and can be affected by potholes in the road and may need to be adjusted

periodically.

Wheel Balancing

Wheels that are not balanced or are out of balance generally produce a vibration that is

uncomfortable to drive in and results in premature wearing of suspension and steering

components, rotating parts and tyres. Correctly balanced wheels help to eliminate

vibration and avoid premature wear caused by an imbalance in the rotating wheel and

tyre assembly. The first sign that your wheels may be out of balance is when your

steering wheel starts to wobble above a certain speed. The light weight of modern cars
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means that they don't dampen down the vibrations caused by spinning wheels in the

way that older, heavier vehicles could. A driver may not always sense an imbalance at

the steering wheel. It could be present but dampened by the vehicle weight. This is why

balancing is equally important for both front and rear wheels.

Wheels are balanced on a wheel balancing machine. The machine rotates the tyre and

wheel assembly and automatically calculates the weight and location of the balance

counter weight. As a result of wheel balancing, you should notice a smoother ride and

better wear from your tyres, again saving you time and money.

However, not all vehicle vibrations are due to tyre imbalance. Other reasons include outof-

round tyres or wheels, flat spots on tyres, mis-mounted tyre/wheel assembly, bent

wheels, bent axles, loose or damaged wheel bearings, worn shock absorbers, ball

joints, etc

Spare Tyres

The purpose of a spare tyre is to provide a replacement if one of the tyres on your

vehicle is flat or damaged. This means that it is vital to check your spare tyre as carefully

as those in day to day use. It is also important to be prepared for changing a tyre, which

you may need to do in fairly difficult locations (such as at the side of an expressway in

the rain). You should also familiarise yourself with the location of the car jack, the spare

tyre and the locking wheel nut tool before you need to use them in a real situation.

Ensure also that you have a wheel brace as well as a good, inflated spare tyre. Also take

care to ensure that you know the location of your wheel-locking nut if your car has one.

New Valves

Valves help to maintain tyre pressure and permit air to be added or removed. The valve

in your wheel is a small but very important part of your vehicle as far as safety and tyre

life is concerned. It holds the pressure inside the tyre assembly and is the access point

to adjust your tyre pressure. A valve cap in good condition is also essential as it provides

a secondary seal and prevents dirt from getting inside. Valves can be made from rubber

which deteriorates with age and use. Valves can become damaged or worn but will

inevitably deteriorate through ageing, the force they are subjected to while driving and

exposure to the elements. They are relatively inexpensive yet vital to the performance of

tyres and your safety. Manufacturers recommend valves are replaced every time your

tyres are changed.

An increasing number of vehicle makes and models have pressure sensor valves. The

sensors feed back automatically by way of either an audible warning or via driver display

and some show variations to the manufacturer's recommended tyre pressure.
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Changing Tyres

One sign that your tyres need changing is noticing a deterioration in performance. For

example, your car does not handle or grip the road as well in poor weather conditions as

it normally does, or it takes longer to stop when you apply the brakes. The fact that tyres

wear gradually can make it difficult to identify the reduction in performance, so it is best

to have them checked regularly and preferably by an expert. It is the driver's

responsibility to ensure that the tread on your tyres is not worn beyond the legal

minimum limit in most advanced countries of 1.6 millimetres.

To make this easier to identify, tyre manufacturers mould tread wear indicators (T.W.I)

into the design of the tyres tread pattern usually at a tread level of 1.6mm. As soon as

the tread is worn to the height of the tread wear indicator, the tyre has reached the legal

minimum tread depth and you should replace the tyre as soon as possible. You should

also be aware that there are many different reasons for tyre wear. Your tyres don't just

get worn through age and use, but through emergency braking, under-inflation or overinflation.

And if your wheels are misaligned, one edge of the tyre can wear more rapidly

than the other edge.

A weekly walk around the car is recommended to check the tread, look for bulges

or wear and it is advisable to check tyre pressures everytime you the tank is filled.

Typical Causes of Tyre Wear

1. Under-inflation: This will cause the tyre to wear on the outer edges of the tread, leaving

the central tread area far less worn. The tyre inner-liner can also degrade.

2. Over-inflation: This will result in the central tread area being forced into contact with the

road causing rapid or crown wear.

3. Wheel misalignment: This will cause the edge of the tread to be "feathered" and wear

progressively from one side.

4. Excessive wheel camber: This causes sloping wear on the outer edge of the tread on

one shoulder of the tyre.

5. Illegal Wear: This tyre has been used well after reaching the legal minimum pattern

depth of 1.6mm across the central ¾ of the tread, going around the complete

circumference of the tyre.

6. End of Life: The tyre has reached the legal minimum pattern depth of 1.6mm

7. Emergency Braking: An emergency braking manoeuvre can cause the tyre to rapidly

wear through the complete casing causing the tyre to deflate.

8. Cuts: Sharp objects can cause considerable damage rendering a tyre unserviceable.

9. Impact and Sidewall damage: A bulge or "egg" may indicate localised casing damage

ie impact damage. Sidewall or shoulder damage should never be repaired.

10. Tyre Age: commonly identified by small cracks (crazing) appearing in the sidewall but in

most circumstances tread depth can be used as a suitable indication of when tyres
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should be replaced – as tyre treads generally wear out before the ageing effect becomes

a problem. Premature tyre ageing can affect safety and increase the risk of failure.

11. Driving habits: largely responsible for the state of your tyres. Every car has parts that

need to be replaced constantly and the cost of replacing tyres, is more than all these

parts. Proper tyre care can substantially prolong their average life apart from allowing you

to enjoy more comfortable and safe motoring.ıIt is important to estabish what caused a

tyre fault. The condition of a tyre can be a valuable clue to tracking down a mechanical

defect, or a pointer to bad driving habits. If unnoticed, more serous faults can develop.

Conclusion

When you think that your tyres are the only point of contact your vehicle has with the

road, you can appreciate why it is vitally important that you select the right tyre type for

the vehicle you are driving and for the purpose it is being used, whilst at the same time

taking caring for the tyres very seriously indeed. The truth is that almost all motorists

have either experienced a puncture or know someone who has experienced one. Still,

many will never have one again; they are dead! However you want to look at it, despite

the dearth of data, available statistics from the Federal Road safety Commission (FRSC)

is a very fair and conservative representation of accidents on our roads. FRSC officials

have conceded that the most frequent causes of accidents on our roads are due largely

to tyre punctures, tyre blowouts, speed limit violations and dangerous driving.

According to Charles Darwin “it is not the strongest of the species or the biggest which

survive; it is the one most responsive to change”. Nigerians should therefore begin to

realize, that because of the uniquely terrible nature of roads bequeathed on us, there is

the urgent need to see the wisdom in protecting our tyres and by inference, our lives. We

must as a matter of urgency respond to change in our attitude to driving on the roads and

looking after our tyres.

However, in normal circumstances choices should primarily not exist in cases of life and

death. So the sole choice therefore should be life, which thus entails safety. If the FRSC

says a major cause of accidents on our roads is tyre-related, the only choice is to take

good care of our tyres and by extension our lives and those of other road users.
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