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1) Introduction 

In the modern world nothing is as simple as it seems anymore, with everything assessed beyond its known limits. Within the topic of motorsport this statement this could not be truer with the likes of Formular One and WRC; where every aspect of the vehicle is analysed to where its most effective either by weight reduction, aerodynamics or simply improving speed. A factor often overlooked is the tyres. These are one of few components on the vehicle which effect acceleration, deceleration, steering, suspension, braking and power transfer. Not to say that other components do not do these things but choosing the correct tyres is just as important as any other major component on a vehicle.
[image: ] Top fuel drag racing is the king of motorsport with freakish top speeds of 340mph and whiplash inducing acceleration which puts 5Gs of force upon the driver when burying the throttle. So, looking into this more the following essay will cover the materials/management, effectiveness, and impact on how tyres change the performance of a top fuel dragster (fig 1) and by the end of this we will be able to see how and why these speed machines need specialized tyres to be at peak performance. Fig 1 1

2)Materials
Now materials will vary depending on which brand of trye we investigate, so to keep it simple to get the basics down we will look at the racing standard Goodyear slicks. This is a requirement specified by the NHRA which restricts teams to only purchase from this manufacture with all four tyres bearing the same serial number, this is done primarily on safety grounds. This keeps all the teams from pushing the vehicles to hard and putting the driver at risk. 
[image: ]Goodyear who manufactures these tyres start off with rubber sheets which has not been cured into a permanent state, which then is blended with a nylon fabric. This is done by using a machine (fig 2) to melt molten rubber onto nylon sheets which is then rolled out to create a thin blanket of a nylon coated rubber. The compound is used as it increases tensile strength within the tyre which is needed due to the high stress that it is going through when racing. Rubber is the also standard choice of all tyres manufactures as it offers good traction when put under rotational force. These sheets are then cut into specific dimensions which then are reattached at each end to create a band of rubber. More layers are heated onto the sheets to add thickness, these are placed in opposite direction to increase strength within the tyre and reduces the probability of them getting ripped off in the burnout stage of the race which is where the dragsters bury the throttle and warm up the tyres to improve grip. This provides a better start when they launch the car, as hot rubber is sticky and fills gaps and cracks in the asphalt while remaining attached to the tyre acting as glue to give the best traction possible. Fig 2 1

These materials and manufacturing have been proven over repeatedly not only within Drag racing but also with the likes of Formula One and WRC, where they have specific tyres for several types of surface or track/weather conditions. This again is where these drag slicks must be more versatile with how they are designed, fortunately these tyres can be warmed up within a matter of meters as there 11,000 horsepower engines can spin the wheels at incredible speeds and cause massive amounts of friction to heat up the tyres. In addition to this, because it is a straight line race the front set of tyres are much smaller (thinner) and are only used for steering they do not need to be heated up unlike F1 sets. Moving back onto the rear slicks however they are also an excessively big part of how the car accelerates and decelerates.
3) Management

[image: Why Do RC Cars' tires balloon (+How to prevent) • Leisure Guided]The rear sicks are just as important as any other component on the vehicle, these tyres effect fuel consumption, aerodynamics, acceleration, and deceleration. But looking into it in more detail lets look how the tyres cope while mid run. Due to their low pressure of just 6.7 PSI which is also capped by the NHRA to stop excessive speeds. Before this teams would run tyre pressures of 5 PSI which lowered the car down, increasing the surface area of the slicks which led to a better start as there was more traction of the start line. This is which the basic principle “ballooning” works off of. This term describes how the tyres behave when going down a drag strip. At the start of the sprint, the slick are hunkered down as the low pressure lets the weight of the car squash the compound into the asphalt thus providing more friction one launch, once the car has launched centrifugal force start to lift the tyres of the ground shrinking the contact area which not only provides a higher top speed as rolling resistance shrinks but also makes the car more aerodynamic as the tyre goes from fat to a thin streamline shape. The simple diagram above shows this principle (Fig 3). This effects also works in reverse, so as the vehicle slows down due to a power decrease from the engine the less centrifugal force is acting upon the tyres, there for increasing the surface area on the asphalt and increasing rolling resistance. This only happens due to the low pressures in the tyre, if the PSI were increase at the start of a run this would lead to less surface area at the start of a run when launching giving a slower acceleration and not shrinking for at the end of the run to help it slow down. Top fuel dragsters have no breaks or transmission, so conventional ways of slowing down such as engine breaking do not work, they rely solely on the dual parachutes and their tyres to slow down to a complete stop at the end of a run. Fig 3

[image: ]8The slicks are also one of few factors on the car which helps it apply an effective amount of gradual power to the ground, as top fuel dragsters have no transmissions since no gearbox could cope with more then 3,000 hp let alone 11,000 they use a direct link to the rear axle. The cars are fitted with a clutch which grips tighter when more forces are applied, this however needs to be replaced every run due to the frictional heat which physically melts the clutch together. Back on to the tyres, they offer a type of ‘pillow’ where a lot of the force is first applied the wall of the tyre then is applied to the ground. These eases the force on the rubber and clutch, this is visibly seen on a drag car as it launches but as they can do 0-100 in less then 0.8 seconds it can be hard to spot. The picture on the left shows a ripple effect on the wall of the tyre which is applying force in a controlled way before fully sending the rubber in the runway. (fig 5)Fig 5


4) Effectiveness
	
	Time (seconds)

	Standard compound
	4.6s

	Drag slicks
	3.7s


So let’s put this in perspective, if we look at two similar powered cars, same weight and same aero efficiency but the only difference is there choice of tyres would there be a noticeable difference, one online study decided to test this. This test is using the same car but only changing the rear radials, these are not good year tyres that was used but ones that could fit on a streetcar, but the basic low pressure-slick compound is the same. A Dodge Hellcat with 700hp was used for this test and had remarkable success. Knocking a nearly whole second off the time which within the motoring world is a huge win – bearing in mind drag racing deals with 1000th of a second to determine a winner. 
5) Conclusion 

Throughout this essay it has been discovered and shown how the science behind how drag radials effect a top fuel dragster in a sprint on asphalt. These tyres are doing things which ordinary tyres are not designed to accomplish, by applying them to deal with more then one job it saves time and cost on additional equipment for the car as the slick already accomplish the majority of this, personally the NHRA should slightly lower the PSI regulations to allow teams to go even faster and make the racing more enjoyable. 
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Centrifugal force pull the tire away from the rim.
the soft material RC tires are made of,
allowing it to expand and balloon




image6.jpeg




