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1  Introduction
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Description automatically generated]In Sports 2000, brake pads are not mentioned in the rules and regulations. They do, however, need to be able to fit a 4-piston caliper that is readily available to all those who are competing. This means that they are restricted to a standard size. The freedom then, is in materials.Figure 1 SRCC Regulations











Brake pads in motorsport applications have very different requirements to those of everyday road use. A race cars brake pads need to be able to withstand extremely high temperatures, but only for short amounts of time in comparison to the years that regular road brake pads would last. This means there can be compromised for better braking power over longevity of the pads. To do this, a company would have to develop a new pad compound that can withstand the heat experienced in harsh braking while continuing to be effective. This product also needs to outperform existing products on the market. To do this, the compound of the brake pads used in existing products will be analysed and improved on.
To manage a team to successfully, a suitable engineering team structure will have to be used; to ensure that the team is as efficient and as smooth as possible, effective communication and problem solving skills is crucial. Regulations and standards will have to be considered as the brake pads are essentially a safety item, so they will have to comply with relevant regulations.


2 Engineering Team Structure
2.1 Team Structure
Having a well-designed, functional team structure is crucial to the effectiveness of an engineering team. Benefits of a well-structured team include:
· Better Communication
· Increased efficiency
· Stronger collaboration
· Faster decision making
· Fewer redundancies
· Reduced conflict
(Indeed Career advice, 2022)
There are 3 common engineering team structures. The first is Horizontal, in this team structure, no team member holds a position over another, instead, all members are held equal, and they each have their defined roles and responsibilities. This structure only works well when each member can carry out a specific role without the need for supervision.
The second team structure is Vertical, this uses a hierarchy with ascending ranks of management and leadership. For teams with project-orientated goals, this structure is often successful. The hierarchy of supervision helps different teams to collaborate and combine to a shared goal. 
The third structure is Matrix. This can be effective when bigger projects have multiple teams working together, however this means they require further supervision from leaders and managers to make the most of their efforts.
(Indeed Career advice, 2022)
For this project, it would be best to choose to utilise a vertical Team structure as it will have to combine multiple teams to achieve one goal. There will be the following teams:
· Material engineers- to design the brake pad compound to be the most efficient possible
· Health and Safety- to ensure the wellbeing of members in the project
· Accountant and Material planners- to supply and manage materials and the financial side of the project
· Product Prototype engineer
· Product tester and Data analysist 
· Marketing team







2.2 Professional Codes of Conduct
The company will need to ensure that my project complies with all the relevant safety standards, such as HASAWA 1974 (Health and Safety at Work Act 1974) and COSHH 2002 (Control of Substances Hazardous to Health 2002) as we will be working with an array of materials that could be potentially hazardous. Another concern would be the testing of these brake pads as if they aren’t effective, it could put the drivers, and others lives in danger. To do this, PPE, and proper training will be provided. Furthermore, risk assessments will be carried out for each element of the project. This will all be done to keep team members as safe as possible.
To improve the safety further, for each risk assessment item, a risk matrix would be filled out in order to evaluate both the likelihood of an incident happening, and how severe or negligent the consequence would be. By doing this, the overall risk can be evaluated. The numbers on the X and Y axis are multiplied together to find the overall risk. Values from 1 to 4 are considered to be acceptable, meaning that no further action is needed. Values between 5 to 9 are considered adequate and may need further analysis to bring risk level down. Values between 10 to 16 are considered to be tolerable but must be reviewed in a timely manner. Values between 17-25 are considered to be unacceptable and the process in question must be immediately stopped until further safety measures must be implemented. (Safety Culture, 2022)

[image: 5x5 Risk Matrix Sample]
Figure 2 Risk Matrix (Safety Culture, 2022)
 

3	Product Development
The first step for the project would be to ensure that risk assessments have been carried out to maintain the safety of the team. There would then be research into the existing leading product and what sort of brake compound they use. After analysing these a list of the qualities that could be improved on would be made. The list would then be handed to material engineers who would develop a new compound using materials that they believe would be less susceptible to brake fade, have a friction coefficient high enough to have enough stopping power etc.  A prototype would then be made and tested. Once the data has been received from the testing from the data analysist, they will analyse these results and see what can be improved on. This process would essentially repeat until there is a product that is the best it can possibly be and beating anything on the existing market. Once this is achieved, we will need to do more testing to ensure that our product doesn’t have any flaws. 
In terms of Problem solving and overcoming issues, the first step would be to define the problem in a way that it is clear and concise. It is important to be sure that the issue set out to solve is being solved. Then there would be further research deeper into the issue and see if alternative solutions can be implemented. Root cause analysis is also an important method of problem solving in which we look deeper at what may be causing an issue- instead of taking it at face value. (ThinkProduct, 2020).
Regular meetings between teams would take place to ensure good communication between teams. Traditionally, the new product development effort has been divided into separate tasks, where each task is handled by specialists and someone else is in charge of integrating each of the tasks together to make the end product. This process can result in a lack of communication and misunderstandings between the specialists, causing unnecessary delays and errors. (William L. Moore and Edgar A. Pessemier, 1993)


4	Issues, Legislation & Standards
As brakes are one of the most important parts of a car in terms of safety, the brakes would need to be certified by ECE Regulation 90. ECE Regulation 90 is a European legislation that came into effect in September 1999. It states that all brake pads must be tested and comply with the standards. Once the product has been certified, it will be clear that they are safe for use. Some negatives of the ECE Regulation 90 are that they don’t test for high-speed performance or lifetime. (EBC brakes, 2021)
To be more environmentally conscious, it is important to use recycled materials wherever possible, and avoid the use of materials such as asbestos, which is commonly used in brake pad compounds. The use of materials such as asbestos should be avoided as using it can be hazardous to health and the environment.
Health and Safety at Work Act (HASAWA) 1974 states that an employer must maintain safety standards for their employees, such as providing PPE, proper training and carrying out Risk Assessments. It is also the employee’s responsibility to follow the training and wear PPE in a proper and correct manner. Risk assessments should be reassessed and updated once a year to be sure that they are relevant and up to date. (HASAWA, 2014)


5	Personal Development Plan
My goal for the short term and this product is to be a good team manager. It is important to ensure that new products are delivered within stated time constraints at an agreed cost and to the level of quality expected. I would like to take more time to be more educated on each sector, by being aware of each sector, and how they impact the project, I can be more involved as a project manager, this can contribute to the productivity of the team. Another key part that I would like to develop is communication, not only personally, but throughout a whole team, ensuring that every sector of a project is in coordination with one another. This organization throughout all levels is essential and will promote efficiency. (Rick best, 2003).
Long term goals of mine would be to manage more successful projects. I would like to continue to prioritise communication within my teams. I aim to become more involved in each sector so that I can have a more hands on approach. This will allow me to have a better understanding of how each sector will work together. This will also allow me to further comprehend how long a project should take and what type of budget it should need, with realistic expectations. I could do this by meeting with the leaders of each sector and getting involved with each.
 I would also like to improve my problem-solving skills in order to overcome issues that can be encountered during a project. I believe that these skills could be developed as I manage more projects because I will learn from previous situations and the best way to handle and resolve them. I think that I should continue to define the problem and attempt to come up with alternative solutions.


6	Conclusion
In conclusion, for this project of creating a higher performance brake caliper for the Sports 2000 racing league, it is best to utilise a vertical Team structure as it will have to combine multiple teams all collaborating to achieve one goal. For teams with project-orientated goals, this structure is often successful. The hierarchy of supervision helps different teams to collaborate and combine to a shared goal which makes this the most appropriate engineering team structure for this project.
Communication is important to ensure the streamlining and efficiency of the project. Good communication will help to prevent misunderstandings and confusion between teams which cause unnecessary errors and delays. (William L. Moore and Edgar A. Pessemier, 1993)
To develop this product, research and testing is essential. Researching existing products allows for a more streamlined process in which less time is wasted on developing compounds that might not be as effective as desired. Testing of the brake pads is an extremely important aspect of the development as we need it to out-perform any existing products on the market. Furthermore, as brakes are a crucial element of safety, they will be tested against ECE Regulation 90- a European legislation standard to ensure the safety and effectiveness of braking systems. Risk assessments will be carried out and PPE and training will be provided to comply with the Health and Safety at Work Act 1974 and to ensure the safety of the team. 
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5.11 BRAKES
a) Only one caliper per wheel is permitted.
b) A maximum of 4 (four) pistons per caliper are permitted.

c) Cooling of the calipers shall be by way of direct radiation of heat, from the caliper surface to
the airstream.

d) Ducting to provide airflow to the caliper, created by the forward motion of the car is permitted.
All other methods of cooling are prohibited.

e) The calipers used shall be available to all, and be as shown in the caliper manufacturer's
current catalogue.

) The main caliper body material may only be of a homogenous material, i.e. iron, steel or
aluminium alloy.

5.11.1 Permitted Modifications:
None
5.11.2 Prohibited Modifications:

No other material than iron or steel is permitted for brake discs.
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What is the probability the risk will happen?
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