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1. [bookmark: _Toc616278034][bookmark: _Toc183069530]Introduction
In modern racing, composite materials can be found in near enough every aspect of the sport, but this was not the case just a couple of years ago. In this document I will go over the history of composite materials, and how they were implemented into modern motorsport.

2. [bookmark: _Toc660697922]The history and importance of composite materials
Composite materials first started to be used in 1957, by Lotus. They had been one of the first racing divisions to create a monocoque using not carbon fiber, but it was made with glass fibers instead. Since 1957, its use has only increased, one of the most notable would-be McLaren in 1981, with the creation of a full carbon fiber monocoque for the MP4/1 , this was the first car to use a full carbon monocoque, and this caused many others to follow in the footsteps of McLaren and create their own carbon parts, as this would greatly cut down on the weight of the car, leading to better handling, improved general performance, and greatly improved driver safety. In modern racing, it would be hard to find a team that does not take advantage of the benefits of using carbon fiber in their cars, as it is much easier to obtain and create parts using carbon in modern racing, compared to what was possible just a few years ago. Aside from carbon fiber, may other composite materials have been used throughout the years, some of these being aramid fibers, which can be used in the bodywork, especially where it would need to be stronger, and natural fibers, used in the shell of the cars, just like aramid fibers. 






3. [bookmark: _Toc1284915913]Modern day uses of composite materials
In modern racing, composite materials are used for many parts, for example, Kevlar, or aramid fibers, being used to create the shell of the car, or carbon fiber being used to create useful parts in the interior of the car, like the outer shell of most bucket seats, dashboard hardware, or even intake systems for the engine. The use of composite materials has massively benefited the modern motorsport racing scene, and development of new and higher quality parts has not stopped. For instance, the development of 3D printed composite parts has been on the rise recently, as we have been able to produce stronger, lighter parts quicker, and with more precision than some carbon or aramid parts, this cuts out a lot of manufacturing time for a racing team, meaning that if a part were to break, they could replace it sooner than if they were replacing a part that was made by molding carbon fibers. Not only does carbon fiber and other composite materials increase the overall strength of parts, but it can also be used to make cars more fuel efficient, for example, Toyota has started to use more carbon fiber in their endurance racing cars, as this makes the car much lighter, meaning less power is needed to get the car moving, equaling out to a better fuel consumption, and a much or sustainable car overall.  Thermal efficiency can also be greatly improved by using composite parts, for example, in endurance racing, you need your parts to last hours at a time during heavy load, so using carbon fiber in brake disks will have a massive impact on how long they last, due to carbon fiber having a higher heat tolerance compared to metal brake disks, meaning you won't get brake fade as quickly as the heat can dissipate quicker, this also improves the safety of the car, as brake failure will  happen much less often. 
Some teams argue against the use of composite materials in motorsport,  as one of the big concerns is its safety, while carbon fiber is a strong material, and is good for making certain parts that will be used to ensure the driver is safe, it also has its drawbacks, mainly how carbon fiber doesn't deform how other materials might, which can lead to unexpected forces hitting the driver and causing more damage than might be expected. For example, carbon can shatter into sharp fragments in a high-speed crash, resulting in severe injuries for the driver. Another augment against the use of carbon fiber in motorsport is the difficulty in disposing and recycling, as carbon fiber isn't as easy to recycle in an environmentally friendly way as other materials such as metals, these can be easily melted down and molded into new parts, but components made out of composite materials are significantly harder, this causes a large issue as in many racing leagues, carbon fiber parts are fully replaced once they break, as they cannot be easily repaired, this causes a lot of hard to recycle parts to stack up if not dealt with quickly and in a responsible way, for example, in f1, whole parts of the shell are replaced at once after a crash or accident, leading to a large pile up of broken carbon parts after a full season. Another big drawback of using carbon fiber in racing is the fact that when broken, carbon fiber can release highly flammable materials, which can cause large fires easily. This is a big issue as it can cause not only massive amounts of damage to the car, but it can cause severe injuries to the driver and crew, for example, in formula 1, the main monocoque is made out of carbon fiber, this is where the driver sits, so if that breaks and catches fire, it can cause incredibly severe injuries quickly, if the driver can't get out of the car. 
4. [bookmark: _Toc795753664]Conclusion
[bookmark: _Int_Y5xQVPiv][bookmark: _Int_m50wwmy0]In conclusion, I believe the inclusion of composite materials into motorsport has improved the quality and safety of the cars in the sport, especially in track and formula racing, as the use of composite materials has greatly improved the efficiency of making and replacing various parts. For example, when a car gets into a serious crash, many parts will need to be replaced, this would have been a hard task a few years ago, but now with the use of composite materials, different parts like the shell, brake disks, suspension components, etc., can be replaced in minuets, which means the car can get back out and finish the race a lot more often. Another great benefit to the newfound uses of composite materials is the safety of these high-speed formula cars has been greatly improved. Parts like the front suspension, the rear suspension, shell, frame, monocoque and dash instruments can all be made from carbon fiber, making them incredibly easy to replace after a crash.
However, the many drawbacks that also come with using composite materials, like carbon fiber, make me believe that its use is not always needed, but it should depend on the situation, and the kind of racing that you are doing. For instance, I understand the need for a carbon monocoque in formula 1 racing, as the speed of the impact can cause serious damage easily, whereas in something like rally racing, I feel it's better to have less carbon on your frame, as the impact can be on a various amount of different objects, like trees, rocks, and walls. This means that every crash is greatly different that the last, and you can't be fully sure how the car will deform, which may lead to more severe injuries if carbon is the main material taking the impact in that crash, it may be safer to let the car deform around whatever you hit, and to just re enforce the roll cage in the car, as this will still keep the driver safe.
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