Tyres

Tyres regulations have changed a lot in formula one history to limit cornering and acceleration speeds of the cars. When you keep in mind that in normal conditions, the tyres are the only contact between car and circuit, you can imagine how much a tyre regulation change can influence performance. Former changes of tyre width have proven to have the opposite effect than it was intented. A smaller tyre in fact reduces grip, but it also reduces aerodynamic drag, and it allows the cars to go a few cm closer to the inside of the corner.

Therefore, the FIA came up with an idea stolen from the old ages, where slicks were not introduced. Since 1998, F1 cars come on the track again with grooved tyres, even in dry weather conditions, after an abscence since 1971. The rear tyres were had 4 grooves, while front tyres had 3, although only for one year, as in 1999, both front and rear tyres had 4 longitudinal grooves. This regulation change also meant a (periodical) departure of Goodyear out of Formula one, as they were not prepared to make such investments.


The introduction of the grooved tyres caused a lot of protest of multiple drivers, including 1996 world champion Damon Hill, and 1997 world champion Jacques Villeneuve, stating that the cars are more difficult to stop and are more prone to spinning hence not generating more safety, but actually raise the possibility of severe crashes. His outings later on forced him to excuse himself later with the FIA for his "unappropriate behaviour".

Tyre basics

The more rubber, the more grip. To get the maximum amount of grip out of a tyres, the tyre's is as wide as possible, which means exactly the maximum limit the FIA has set. Another advantage from having as much as possible tyres thread is to decrease wear, as more rubber surface absorbs wear better, this extending the lifetime of a tyre, or allowing the manufactures to use softer rubber compounds.

To compensate for lost footprint area in F1 tyres, compared to the optimal (maximal diameter) size, tyre engineers are designing the smaller diameter tyres with more flexible sidewalls so more tyre will come in contact with the track. Judging from this knowledge, it is wise to choose a tyre with a taller carcass when running on a track with a rough or bumpy surface so the stiffer sidewall will help cope with the bumps and irregularities.

Manufacturing

Comprising more than one hundred ingredients, the compound is based on three main elements: carbon, oil and sulphur. More or less soft depending on the characteristics of each circuit, this sector changes considerably from one race to the next, whereas the structure evolves little by little throughout the season. The structure is composed of a Nylon and polyester framework, in a complex weave. This is the skeleton of the tyre. It provides rigidity against high aerodynamic load (more than one tonne of force at 250 km/h), strong longitudinal forces (4 G), lateral forces (5 G), and violent crossing of the vibrating strips. The problem to be solved on the dry, as regards structure, comes from the specificity of the grooves: changes in direction become harder, as the rubber in contact with the track between the grooves has a tendency to become deformed. Another headache. 

Operating

The whole thing operates at an optimal temperature of around 100° C, resulting from “centring” and should, in theory, be ideally distributed between the outside, the centre and the inside of the tyre tread. This temperature should also be identical from left to right, and from front to rear of the car. Measuring the tyre pressure as often as possible is also a priority. Although low pressure (of about 1.1 kg/cm2) allows the envelope to grip the track better and provides a greater contact area, a variation of just 0.2 kg/cm2 can “ruin” the performance of the car. In order to ensure the lowest possible variations in tyre pressure (heat increases the pressure), F1 tyres are filled with a special mixture.
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The 2002 FIA rules concerning tyre types

a) The same driver may not use more than a total of 40 dry-weather tyres and twenty eight wet-weather tyres throughout the entire duration of the Event. 

For qualifying practice, warm up and the race each driver may use no more than 40 tyres (fourteen front and fourteen rear). 

b) All dry-weather tyres must incorporate circumferential grooves square to the wheel axis and around the entire circumference of the contact surface of each tyre.

c) Each front dry-weather tyre, when new, must incorporate 4 grooves which are: - at least 14 mm wide at the contact surface and which taper uniformly to a minimum of 10 mm at the lower surface.

- At least 2.5 mm deep across the whole lower surface.

- 50 mm (+/- 1.0 mm) between centres.

- The tread width of the front tyres must not exceed 270 mm.

d) Each rear dry-weather tyre, when new, must incorporate 4 grooves which are: - Arranged symmetrically about the centre of the tyre tread.

- At least 14 mm wide at the contact surface and which taper uniformly to a minimum of 10 mm at the lower surface.

- At least 2.5 mm deep across the whole lower surface.

- 50 mm (+/- 1.0 mm) between centres.

e) All wet-weather tyres must, when new, have a contact area which does not exceed 300 cm² when fitted to the front of the car and 475 cm² when fitted to the rear. Contact areas will be measured over any square section of the tyre which is normal to and symmetrical about the tyre centre line and which measures 200 mm x 200 mm when fitted to the front of the car and 250 mm x 250 mm when fitted to the rear. For the purposes of establishing conformity, only void areas which are greater than 2.5 mm in depth will be considered.

The FIA Technical Delegate will monitor wear of the tyres to ensure that, after use, at least 50 percent of the length of each groove in every dry-weather tyre must be evident unless the absence of the groove is due solely to abnormal wear caused by damage to the car. 

