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1. [bookmark: _Toc180138463]Introduction 
Carbon fibre is a lightweight material which has major benefits when it comes to motorsports, due to its lightweight nature its properties make it up to 5 times stronger than steel while only weighing a fraction of the steel which was commonly used (Halton, 2019). Since its purposes were revealed, carbon fibre has quickly taken over the world of motorsport however it has historically only been attainable for the top motorsports' teams due to its extreme costs, however, in modern times it is becoming more common at lower levels and in automotive applications. In motorsports weight is a huge factor in the speed and agility of a car or bike in particular power to weight ratios can drastically change the performance of a vehicle. Aerodynamics are equally important, and carbon fibre is a good material to use due to its stiffness and resistance to weather conditions. Carbon has been pioneered in recent years by Lamborghini as they have created a new type of carbon fibre which is shown below and will include a table of benefits.
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[bookmark: _Toc180139532]Figure 1 Lamborghini forged carbon
[bookmark: _Toc180139574]Table 1- forged carbon composites

	Feature
	Forged Composites
	Traditional Carbon Fibre Weave

	Structure
	Randomly oriented short fibres in resin matrix
	Long, continuous fibres in woven fabric

	Manufacturing Process
	Compression
moulding at high heat and pressure
	Layered lamination in a mould, then cured (autoclave or vacuum bagging)

	Production Speed
	Faster – rapid manufacture time
	Slower, more time-consuming

	Design Flexibility
	Flexible – easily shaped into complex 3D
	Limited – flexibility constrained by fabric orientation

	Strength & Stiffness
	Strong but less stiff than woven
	Superior stiffness and strength

	Cost
	Lower production cost
	Higher production cost due to curing process and labour

	Appearance
	Unique matte and marbled finish
	Signature woven, glossy carbon fibre

	Usage in Lamborghinis
	Interior, chassis structure
	Body panels, monocoques, aero elements in high end models





2. [bookmark: _Toc180138464] Research/ background
[bookmark: _Int_oQQsFDSP]Carbon fibre has been around since the 1800s and was originally used as the filament in lightbulbs which were founded by Joseph Swan and later used by Thomas Edison, it took a very long time for it to develop into its own material in the way we know it. The development of carbon fibre in motorsports first dates back to the 1980s after many years of testing in other aspects such as military body armour and aerospace purposes such as plane wings. Carbon was discovered in the late 50s by Roger Bacon from union carbide in 1958, he discovered that heated strands of carbon didn't expand as other materials such as metals did, the carbon material also ended up being extremely strong as well as lightweight, which leads me onto my next point. (Science Direct, 2023) The first major use of carbon fibre in motorsports was McLarens F1 team when they launched the mp4/1 which contained a carbon fibre monocoque chassis, this significantly reduced the weight of the car, the first driver of this car was John Watson who said in an article that he owes his life to the strength of the construction of the car. This was the first true test of a carbon fibre chassis in an uncontrolled event, which even resulted in Mclaren gaining a commendation from aerospace leaders, NASA. (McLaren, 2016). Carbon fibre evolved into further safety equipment in the early 2000s as all cars on the formula 1 grid had carbon fibre chassis by that point due to the durability and strength of the material (Rich Opong, 2022). 


3. [bookmark: _Toc180138465]Main body
Carbon fibre has evolved in many ways over the years not only in the technology and production of it but also in the ways it is used, carbon fibre or at least some form of carbon technology is found in almost all new cars and certainly in any performance or racing type vehicles. The first vehicle to host a carbon fibre monocoque was the McLaren F1 in 1991 and since then the carbon chassis has been a staple for McLaren since their return to road cars with the MP4-12C, these full carbon chassis have incredible characteristics which differentiate them from other materials. Carbon fibre is extremely strong and lightweight compared to the normal steels and aluminium chassis, however most importantly carbon fibre is an extremely stiff material which works well in high performance vehicles. Carbon technology is not exclusive to bodywork and chassis design, there are also carbon roots in braking technology nowadays with carbon ceramic brakes being commonplace on super cars and performance cars, carbon as a material in general is also very heat resistant and can go through heat cycles better without fading which is incredibly useful in Formula 1 cars where they withstand high temperatures during races. This also started as Formula 1 technology that found its way into road cars over time as the production methods became more understood.



4. [bookmark: _Toc180138466]Conclusion
To conclude, carbon fibre has become a desirable material to use in the production industry due to its many perks and extensive uses. Carbon fibre is not only used in cars but also within the military to create missiles and helmets and used in planes. Carbon Fibre has brought Formula 1 technology into road cars to ensure safety and durability; technology of this standard will forever be a good thing. 
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