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1. [bookmark: _Toc1619397819]Introduction
This report will discuss the team structure that is needed to create an F1 rear wing for a formula 1 racing team. It will begin by analysing the different departments needed to design and create this product and will go on to look at the codes and conducts of the engineering team and will also look at consequences such as environmental damage and cost. The aim of this report will be to create a functional and clear team structure which can be understood easily and followed by all. It will also have the purpose of being a theoretical guide of how to create my chosen product (f1 rear wing) and show the people and knowledge you would need to create the product and meet a working status. The final aim of this report will be to make sure that all areas of this possess are considered and covered in the report.


2. [bookmark: _Toc1448853833]Research
The first step of creating any product is to create a team structure and to allocate each individual to their own roles. This is an essential part of creating a product as having separate departments in your product making structure will help apply focus to each individual step of the products creation procedure. Of course, there will have to be an overall project manager of some kind to direct and inform the leader of the other departments on what their job is. This person will also need to have a general idea on what the overall product is meant to be as they will need to judge and assess the other departments on their work. Once all roles have been decided, the next step will be to create the product which in this car is a racing car rear wing.[image: ]
https://milanote.com/templates/strategy/team-structure
This is a primary example of a product team structure.

Firstly, a group of engineers and aerodynamicists will be given the job of designing and prototyping a rear wing with the intention of getting the highest level of performance possible for the budget they are given. These engineers will also be given the rules and regulations in which this rear wing will need to abide by. Sticking with the structural designing stage, another group of engineers would be given the responsibility to find any obvious floors with the product and if so, they will need to fix them before the product is created physically. This department will then pass the design on after they deem it safe and capable of its purpose. The next step will be to design the aesthetic side of things. These designers will be responsible for making the product fit in with the brand in which it is representing and will also be responsible to make sure the product displays any necessary sponsors or brands. This team is very similar to a marketing team but of course this product will not be up for sale as it will be used to try and obtain an advantage on the opposition. The final area of the team structure will be the physical production of the product. 
After reviewing some examples of team structures, I have created my own team structure for the design and creation of an F1 rear wing.
[image: ]
My own personal PowerPoint presentation
This team structure outlines each department and shows the order in which the production will need to be done if it is to be done to its full potential. 

The engineering side of this team structure will have to follow several loads of legislation to ensure that the product is made correctly and safely. They will need to follow legislation to ensure that the health and safety of all staff is taken seriously, and the necessary measures are taken. The engineers will also have to focus heavily on the rules and regulations of the rear wing as any sign of it being outside of the rules will result in disqualification as seen in this link. https://www.espn.co.uk/f1/story/_/id/32620084/lewis-hamilton-disqualified-sao-paulo-gp-qualifying-illegal-rear-wing . The rules for the rear wing are very precise and will have to be pushed to the absolute limit in order to gain the maximum performance. In the link below you will see the rules and regulations for the rear wing on page 26/138. These are the official FIA formula 1 technical regulations for the specification of the rear wing and this will be the guide that the engineers will need to follow in order to meet the rules. 
https://www.fia.com/sites/default/files/2021_formula_1_technical_regulations_-_2019-10-31.pdf

There is also the ethical side of legislation which they must follow which will show the health and safety side of things and to ensure general care in the production line. It will outline what someone in the production team in regard to honesty in their work and what precautions they will need to take to do their work efficiently and safely. The Engineering Council (2017) show how all workers should act in a working team structure.
[bookmark: _Toc1828693858]1. Honesty and integrity−
Engineering professionals have a duty to uphold the highest standards of professional conduct including openness, fairness, honesty and integrity.
They should:
· act in a reliable and trustworthy manner
· be alert to the ways in which their work and behaviour might affect others and respect the privacy, rights and reputations of other parties and individuals
· respect confidentiality
· declare conflicts of interest
· avoid deception and take steps to prevent or report corrupt practices or professional misconduct
· reject bribery and improper influence

[bookmark: _Toc326267857]2. Respect for life, law, the environment and public good−
Engineering professionals have a duty to obey all applicable laws and regulations and give due weight to facts, published standards and guidance and the wider public interest.
They should:
· hold paramount the health and safety of others and draw attention to hazards
· ensure their work is lawful and justified
· recognise the importance of physical and cyber security and data protection
· respect and protect personal information and intellectual property
· protect, and where possible improve, the quality of built and natural environments
· maximise the public good and minimise both actual and potential adverse effects for their own and succeeding generations
· take due account of the limited availability of natural resources
· uphold the reputation and standing of the profession

[bookmark: _Toc1068279042]3. Accuracy and rigour−
Engineering professionals have a duty to acquire and use wisely the understanding, knowledge and skills needed to perform their role.
They should:
· always act with care
· perform services only in areas in which they are currently competent or under competent supervision
· keep their knowledge and skills up to date
· assist the development of engineering knowledge and skills in others
· present and review theory, evidence and interpretation honestly, accurately, objectively and without bias, while respecting reasoned alternative views
· identify, evaluate, quantify, mitigate and manage risks not knowingly mislead or allow others to be misled

[bookmark: _Toc1805600879]4. Leadership and communication−
Engineering professionals have a duty to abide by and promote high standards of leadership and communication.
They should:
· be aware of the issues that engineering and technology raise for society, and listen to the aspirations and concerns of others
· promote equality, diversity and inclusion
· promote public awareness and understanding of the impact and benefits of engineering achievements
· be objective and truthful in any statement made in their professional capacity
· challenge statements or policies that cause them professional concern
The guidance document and a handy wallet card listing the four principles of ethics can be downloaded from the links below. This guidance should be read alongside ethics related information from your institution, such as codes, policy statements and technical guidance.

https://www.engc.org.uk/professional-ethics#:~:text=Engineering%20professionals%20have%20a%20duty%20to%20uphold%20the,life%2C%20law%2C%20the%20environment%20and%20public%20good%20%2B




3. [bookmark: _Toc391269882]Methodology

Creating a rear wing will require a very experienced team of engineers and designers to create a final product that is efficient and safe to make sure that it fits and fulfils its purpose on the race car. The first thing that will need to be done by the engineers in order to design the rear wing will be research. The engineers will need to put several hours of research into other rear wing designs in order to get an idea on how they may differ and to gather inspiration on what the final product may look like. They will also need to research to get a greater understanding of what the rear wings purpose is, and they can then make their mind up on what they will design it to do. After gathering this information, they will then transform these ideas into actual design on a computer software such as CAD. On CAD they will be able to test the strength and the efficiency of the rear wing and adjust accordingly to get the maximum performance and safety possible. There are many things that may cause issues to the rear wing such as how will it handle under high speeds and is it strong enough to last the full duration of a race weekend. Another aspect that the engineering team will be looking at is the aerodynamic side of things and this will need to be maximized on CAD. This is because the physical creation of this product will be extreme so the more data you can get on CAD the better. After finding this data, they will need to collect it and store it in order to use it when creating the final design. In an article written on the website Caeses, it explains that the whole concept of creating the rear wing is to try and optimize the downforce on the car. The article goes on to say how the rear wing can contribute up to a third of the downforce of the car, showing just how crucial the part is. The main point of the article is to show that the rear wing is the essential ingredient to give the car balance from front to rear but must also cut through the air well to avoid causing too much drag resistance. The article also goes over how the rear wing is designed on CAD and also how it is eventually 3D printed when the optimum design is ready to be created.https://www.caeses.com/blog/2018/simulation-driven-design-of-a-race-car-rear-wing/

The other side of the design is of course the aesthetic side of things. One of the simpler parts of this job that the designers will have to do is make sure it matches up with the rest of the car, so it doesn’t look out of place. Once this is done the more important job is to make sure all required sponsors are put onto the design. This is vital for pleasing the sponsors who of course are responsible for the budget to create these products. This article by Drivetribe (2021) shows the importance of team sponsors and how they are the most critical part of funding these projects. https://drivetribe.com/p/what-role-does-sponsorship-play-ahRoRfI8T72ys_R4nCuHcA?iid=QIsEGy9NS5mW8SL-uQBbCg









4. [bookmark: _Toc1059480110]Discussion
There are many risks that need to be discussed in regard to creating this product. One of the risks that falls under the health and safety bracket is the strength and general toughness of the rear wing. This is vital for the production team to keep in mind as these rear wings will be on a car doing over 200mph and if a part of this rear wing were to suddenly fly off and hit someone, the outcome could be fatal. It also needs to continue to perform in all possible conditions such as weather and heat as it will be used all around the world under variable circumstances.
Another risk that is important to note is that a fault with this component could affect the image of the brand of the car and its sponsors. If a fault is continuously occurring with the product, then it will begin to damage the reputation of the company and team. This may also put sponsors off being involved with the team as of course this will lead to poor results.
Another risk that must be considered is the cost and budgeting of creating the rear wings. These products will be highly expensive to design and create due to their great complexity and the load they will absorb. This of course means there is very little margin for error as if the product is created wrong numerous times, then you may risk going over budget. Another risk which adds onto this is the potential environmental damage that may be caused if you are to recreate these wings if there is an error. The manufacturing of these products will require a lot of energy and Resorces that may damage the environment.

Of course, the largest risk that needs to be kept on top of is that the component meets the rules and regulations set by the FIA. This aspect is crucial as a slip up in this department would completely trash the image of the brand whether it be accidental or on purpose to gain an advantage. The part must be tested in all conditions to make sure that no matter the heat or condition of the product, it meets the regulations and would pass FIA scrutineering.




5. [bookmark: _Toc796528965]Conclusion

To conclude, to create a product successfully such as a rear wing, a team structure is essential to guarantee all aspects of the project are being covered. It is also important the team manager overlooks and makes sure that all departments are keeping up with the industrial standards and, in the case of a rear wing, meeting the rules and regulations. 

This report has greatly increased my knowledge on the of how an engineering company and team would go about creating a crucial product for something such as a race car. It has also shown me the importance of marketing and professionalism that is required to make sure things run smoothly. My knowledge has also increased on the legislation that is followed to create these products.

To achieve my goal of working in the motorsport engineering industry, I will need to do more work on understanding the importance of each department in a production team as I have noticed that to be my biggest surprise whilst writing this report. I also need to try to try and attend more optional motorsport activities outside of university to extend my knowledge even further.
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