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[bookmark: _Toc317423629]2. Introduction 
[bookmark: _Toc412687156]2.1 Aims – 
The aim of this report is to find out how carbon fibre is implemented into motorsport, how it is created and why it is being used. It is important to understand this information because it plays such a key part in the manufacturing process of formula 1 cars and evidently improves the performance of said formula 1 cars
[bookmark: _Toc370674949]2.2 Objectives - 
The objective of this report is to understand the use of carbon fibre in motorsport.
[bookmark: _Toc1524740185]2.3 Importance - 
The information stated in this report is important for anyone who is looking to work on cars in the future within several industries e.g., formula 1. This is because as years have gone by, more and more cars are starting to have carbon fibre parts. 



[bookmark: _Toc150154431]3. Literature Review
[bookmark: _Toc435624158]3.1 Introduction - 
[bookmark: _Int_rDnlxlyx][bookmark: _Int_ukIVSmdH][bookmark: _Int_beeeIzg7]As decades go by, the evolution of cars is incredible. One major part when it comes to the performance of these cars is the introduction of carbon fibre. Formula 1 cars in the last few years have shown the importance of carbon fibre parts with their performances despite there being some obvious disadvantages with the use of carbon fibre and despite these cars being made with a hybrid of materials. Carbon fibre has had its impact on everyday life cars e.g., a Ford fiesta or a Honda civic. However, since the focus of this research is on the use of carbon fibre in motorsport, these will not be reviewed in detail and will only be referred to when/if appropriate. There have been many studies on how carbon fibre is used in motorsport, but there are few as to why carbon fibre is used instead of other materials which should be considered.
[bookmark: _Toc1166032914]3.2 Articles/Sources - 
Pooja Bhaat and Alka Goe (2017) state that the “properties of carbon fibre are close to that of steel and the weight is close to that of plastic.” They also mention that the “strength to weight ratio as well as stiffness to weight ratio of a carbon fibre part is much higher than either steel or plastic.” 
Throughout this literature, there is consistent evidence as to why carbon fibre is used a lot within motorsport because of all the positive aspects there are about carbon fibre.
 However, in an era where carbon fibre parts are becoming more and more common, this literature didn’t really provide any downsides to carbon fibre apart from the exceedingly obvious expensive side of things.
Jonathan Noble (2022) states that ‘carbon fibre technology is shaping F1’s new era’ as it is constantly evolving. Jonathan's reasoning to that statement is, “there is optimisation of the fibre and the resin, and how you combine and interact those two materials.” 
The literature also mentions the Belgian multinational science company Solvay, this is the company that supplies every F1 team on the grid with its carbon fibre products which is obviously then shaped into the parts that are seen out on track. 
[bookmark: _Int_rq172qib][bookmark: _Int_nw4dCTbN]Mark Steele, Customer Engineering Manager of Automotive Composites for Solvay states, “We developed a very specific product for some of the bodywork on the car, where they were having to put just micron levels of paint on. So, the surface finish had to be perfection before they paint it.” This statement was after F1’s new rules era for 2022 was released which backs up the very first statement from Jonathan Noble about carbon fibre technology shaping F1’s new era.
Throughout this literature, there is clear evidence as to how important carbon fibre really is within formula 1 and it goes into what the future could look like for carbon fibre technology within the motorsport.
[bookmark: _Toc214930477]3.3 Conclusion -
[bookmark: _Int_lfIcuCbF][bookmark: _Int_ErQH4zIx]The overall information from the two articles above was good, the first article had essential information to know but lacked the disadvantages of using carbon fibre or other materials that could be used instead of carbon fibre as the only negative stated was well known. The second article had a different topic but went into plenty of detail about how carbon fibre technology is shaping F1’s new era from the manufacturers themselves.



[bookmark: _Toc1647241825]4. Discussion
[bookmark: _Toc1298527986]4.1 Carbon Fibre in motorsport - 
Carbon fibre is currently used in several key parts within motorsport. “Carbon fibre was first introduced to motorsport back in 1984, when it was used on an Armstrong 250. The Armstrong 250 was raced with a carbon fibre chassis, fabricated by Reynard Motorsport”. The ‘exotic aerospace’ material was also used by Honda in 1984 when HRC created the first NSR500 with carbon fibre wheels.[image: ]
(Picture 1)

[bookmark: _Int_dt5vZE16]Since being introduced into formula 1 racecars, carbon fiber has played a significant role in the racing scene. It was introduced in the 1981 season when the newly designed McLaren NP4/1 revealed its carbon fiber monocoque. It has since then changed the driver's safety, the driver's comfort, and the o[image: ]verall performance of the car. (Picture 2)

[bookmark: _Int_u0sfJW9M]Drivers' safety has always had the highest priority when designing these cars, with the most important feature made of carbon fibre is the monocoque also known as the chassis. The French word that translates into “single shell,” includes the cockpit, and is surrounded by deformable crash protection structures which absorb energy during an impact. “It used to be made from steel, then aluminium and now it is carbon fibre.” “This modern shell is twice as strong as steel, and it is made from threads 5 times thinner than human hair”. 
[bookmark: _Int_9oqpsmjv][bookmark: _Int_acqdYVQD][bookmark: _Int_9EQOYh3l][bookmark: _Int_91dPvkpb]Something else that is also particularly important is the comfort of the driver and because of all the demanding conditions the drivers are put through e.g., “the visual impairment as it is essential that they keep a low center of gravity” meaning they are lying down, “the cockpit also reaches over 120 degrees Fahrenheit on top of the two layers of clothing they are wearing”. All the teams give their driver a “seat fitting.” So, the driver's seat is “molded to their body shape and a custom cockpit layout is made prior to making the first chassis.” It is a lot of work, which it is, but they do this to help prevent spinal injuries.
[bookmark: _Int_9uoLHy5N]It is changed the overall performance of the car since “It is 5 times lighter than steel” so overall there is a massive weight reduction which means the “cars can maneuver the track more efficiently and have more powerful acceleration resulting in faster laps”. It really is no surprise why most components these days are manufactured out of carbon fibre obviously minus the engine.
[bookmark: _Toc837356371]4.2 How carbon fibre is made -
[bookmark: _Int_BmrWye4F][bookmark: _Int_1dL1lIU1][bookmark: _Int_EAK4L7Y2][bookmark: _Int_G9z2xwwV]As previously stated, there is a Belgian company called Solvay that makes carbon fibre for all the f1 teams. Now the reason the f1 teams do not make their own carbon fibre is because of two things. Firstly, it takes a very long time to make and secondly it is an exceedingly difficult and expensive thing to do.
[bookmark: _Int_DVxlEvoO][bookmark: _Int_Zur5b55Z]Even when you have equipment that costs “at least $25 million, it can take up to 2 years to make. The equipment can even cost more.” The reason it is difficult to make is because it is a highly specialized process meaning not anyone can just work as a carbon fibre manufacturer.


[bookmark: _Toc1764789162]5. Conclusions
[bookmark: _Int_CgH8ub9c]Carbon fibre has made and is still making some of the biggest changes in motorsport history despite it being an expensive material compared to others. Carbon fibre parts massively reduced the weight meaning the cars/bikes are faster meaning better racing, which attracts increased people to the sports. Whilst keeping their priorities straight, the drivers' comfort and the driver's safety was improved. 
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