Technical Report Writing

The use of carbon fibre in motorsport



Student name: Theo Hyett

Student ID number: 2517469

Date: 09/11/25

Module name: Academic and laboratory skills

Module code: ACHA4032

Programme: Beng foundation motorsport engineering


Contents:
Introduction:
· What the objective of my report includes 
· Background on motorsport technology and material evolution

Material overview (background): 
· Carbon fibre in motorsport
· Manufacturing process of carbon fibre components

(discussion) applications of carbon fibre in motorsport:
· Performance and safety benefits of carbon fibre in motorsport
· Challenges and limitations 

Conclusion:
· Summary of the uses of carbon fibre in motorsport
· Summary of the disadvantages present with carbon fibre in motorsport
· The future of carbon fibre in motorsport

References:
· Cited references used throughout the report











Introduction: 
· What the objective of my report includes 
The objective of my report is to examine the role of carbon fibre in motorsport engineering. Focusing on how it enhances the safety and performance of the vehicle, and how the properties of carbon fibre composites compare with the traditional materials like steel and aluminium.
My report will also include the process on how carbon fibre components are manufactured, alongside the advantages and limitations such as, cost, repairability and sustainability. 


· Background on motorsport technology and material evolution
Since the mid-20th century, motorsport has served as a testing ground for cutting- edge engineering and material innovation. To start with race cars were primarily constructed from steel and aluminium, as they were valued for their strength and availability. However, these metals were limiting performance from acceleration, handling, and fuel efficiency due to how heavy they are. 
As competition intensified, teams began to experiment with aluminium alloys and body panels made from fiberglass composites, offering further weight saving and the ability to make the cars more aerodynamic.
A major turning point came in 1981 when Mclaren introduced the first Formular One car to feature a carbon fibre monocoque chassis, this revolutionizes the design by offering exceptional stiffness, strength, and safety at a fraction of the weight of metal structure. Up until the present, carbon fibre reinforced polymers have become fundamental in high-performance racing as its used extensively in chassis, bodywork, and aerodynamic components.



Material overview (Background): 
· Carbon fibre in motorsport
Carbon fibre is a composite material consistently used in motorsport due to the exceptional light weight, strength, and stiffness. Its constructed out of thin strands of carbon atoms bound together by a polymer resin matrix, also referred to as epoxy. The result is a carbon fibre reinforced polymer which can be engineered for specific performance requirements by adjusting the weave pattern, fibre orientation, and type of resin.
Carbon fibre is compared to metals like steel and aluminium, but carbon fibre has a greater strength to weight and stiffness to weight ratio, allowing for significant weight reduction without affecting the structural integrity. This property is valuable but fundamental in motorsport because lower mass improves acceleration, braking, and handling.
Components made from carbon fibre can be made in various forms, such as unidirectional fibres which are aligned in one direction for optimum strength. Woven fabrics allow for multidirectional strength and hybrid composites which are combining carbon fibre with materials like Kevlar. The resulting forms of carbon fibre are not only strong and ridged but also resistant of fatigue and corrosion which gives an advantage to vehicles operating at extreme mechanical and thermal stress.
Nowadays the majority of high-performance racing vehicles, from formula One to endurance prototypes, they mainly rely on carbon fibre for chassis, bodywork and aerodynamic components highlighting it as a cornerstone in the modern era of motorsport engineering.
· Manufacturing process of carbon fibre components
The manufacturing of carbon fibre components in motorsport requires advanced technology, precision and strict quality control to achieve the high performance and safety demanded by the racing regulations.
From the information gathered using AI it refers to prepreg lay-up and autoclave curing to be the most common method of manufacturing carbon fibre components. In this method, sheets of carbon fibre fabric are pre-impregnated with the epoxy resin are laid into specific mould to provide the correct orientations to achieve the desired characteristics. The layers are then vacuum sealed and cured in an autoclave, which is a high pressure, high temperature oven the ensures excellent consolidation, minimal voids, and uniform resin distribution. This process produces components with excellent mechanical properties which are ideal for critical applications such as the monocoque chassis, suspension arms, and the aerodynamic body panels.
Other methods like resin transfer moulding, where dry fibres are laid in a mould and then resin is injected under pressure. often used for larger or less complex components as it allows for good dimensional accuracy and surface finish while reducing the cost of production compared to autoclave curing.
New technologies like 3D printing with composites and automated fibre placement are currently under development to make carbon fibre parts quicker and more consistently. Where every millisecond counts in motorsport these advances help the teams produce lighter, stronger, and more aerodynamic components to be able to withstand the extreme conditions of racing.


(discussion) applications of carbon fibre in motorsport:
· Performance and safety benefits of carbon fibre in motorsport
Carbon fibre has become the essential material in motorsport because of its unique ability to deliver outstanding performance and benefits of safety. Carbon fibre also presents several environmental, financial, and technical challenges which still to this day shape ongoing research and development in the motorsport industry.
The fundamental advantages of carbon fibre is its high strength to weight ratio, which enables racing engineers to design lighter and faster cars without compromising its structural integrity. Weight reduction improves the over all performance of the cars with, acceleration, braking and handling, while maintaining aerodynamic stability and chassis responsiveness. Carbon fibres fatigue resistance ensures that under stress during a long race the components maintain their strength and integrity. Furthermore, its crash safety properties are crucial for protecting the driver. Carbon fibre structures are engineered to absorb and dissipate impact by fracturing in a controlled way, notably reducing the forces transmitted to the driver. In the modern era of Formula One the carbon fibre monocoque chassis is now standard as its now classed as the safest structure in motorsport history.
Carbon fibre offers thermal and corrosive resistance which has become vital due to some components being exposed to excessive heat from the engine or brakes. This contributes to consistent performance and reliability throughout races.
· Challenges and limitations 
Despite carbon fibres advantages it poses several disadvantages. Its manufacturing cost remains as the biggest barrier to widespread use. Producing carbon fibre requires skilled technicians, autoclave curing, and expensive raw materials making it only really feasible for elite racing categories. From the information gathered from AI, the production process is time consuming, often involving precise lay-up and curing stages that limit how quickly new parts can be developed or replaced.
The brittle failure characteristics presented by carbon fibre are another drawback. Whereas metals, which bend or deform before breaking, carbon fibre can fail suddenly upon impact, making damages harder to detect. Repairs are extremely complex and costly, often it requires specialised tools and expertise.
From a sustainability perspective, carbon fibre production is energy intensive, and recycling remains as a major challenge. The thermoset resin used in carbon fibre makes it difficult to reprocess, and most of it ends up being waste. However, recycling technologies are currently developing, bio-based resins, and thermoplastic composites, which are showing great promise for more sustainable future applications.
Carbon fibre’s weight saving, strength, and safety has revolutionised motorsport engineering. Although carbon fibre has its challenges in cost, repairability and sustainability, researchers in manufacturing and recycling technologies continue to enhance its practicality and environmental impact.


Conclusion:
· Summary of the uses of carbon fibre in motorsport
In summary this report has examined the use of carbon fibre throughout motorsport, exploring its material properties, manufacturing methods, how it has affected high-performance vehicles, and the safety benefits. The research shows how carbon fibre has become a fundamental foundation for the motorsport engineering industry due to its outstanding strength to weight ratio, high stiffness, and excellent fatigue resistance. These properties have allowed the racing vehicles to exceed in acceleration, braking, and handling while being able to maintain its structural integrity under extreme racing conditions. The introduction of the carbon fibre monocoque revolutionised all safety standards in motorsport, with exceptional protection for the drivers involved in high-speed crashes.
· Summary of the disadvantages present with carbon fibre in motorsport
Despite carbon fibre having many advantages, it does last present multiple challenges. The manufacturing process is expensive while being time consuming, while requiring specialised tools and highly skilled technicians. Carbon fibre is prone to brittle failure, causing it to be difficult to repair after being damaged. In addition, its environmental concerns remain an issue today, as carbon fibre composites aren’t easily recycled and the manufacturing process is highly energy intensive. Sustainability is one of the growing challenges faced by motorsport engineers and the automotive industry as a whole, trying to find the most viable methods to recycle and reuse carbon fibre components.
· The future of carbon fibre in motorsport
Even with carbon fibre’s limitations, the future of carbon fibre in motorsport is extremely promising. Advancements in the manufacturing process such as automated fibre placement, 3D printing with composites, and the development of recyclable thermoplastic resin are gradually reducing environmental impact and costs. Furthermore, research into hybrid composites and bio-based materials continue to expand on the possibility for lighter, stronger and more sustainable vehicle designs. With every advance the research will always continue to enhance the use of carbon fibre. Overall, carbon fibre will continue to play a central role in motorsport innovation shaping every team’s design of lighter, safer, and more efficient vehicles for the years to come. 
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