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[bookmark: _Toc183970757]Chapter 1 – Introduction

This document has been prepared to demonstrate the ability to create a technical report and conduct relevant research following the guidelines provided by the School of Engin  eering. This report is split into 5 chapters;
Chapter 2 talks about health and safety with an inclusion of a risk assessment matrix for the activity of cleaning brake callipers on a motorsport vehicle. 
Chapter 3 explores the roles that engineers play in society focusing on their responsibilities to sustainability and the environment. 
Chapter 4 teachers the way an engineer would solve a problem in a product during its development shown as a flow diagram. 
Chapter 5 reflects on the several types of team structure using a personal example. 
Chapter 6 outlines a personal development plan identifying areas for growth and development. 
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This chapter will review the relevant Health & Safety Legislation for the removal and cleaning of brake callipers on the university’s Sport 2000 race car and consider the appropriate PPE required. 
This activity requires at least 4 people to complete the task in the least amount of time whilst using different tools and machines which could lead to potential injuries or harm to themselves or their teammates. The following steps are carried out to complete this activity:
1. Loosen wheel nuts
1. Jack up vehicle
1. Remove calliper and dis-assemble
1. Clean all calliper parts
1. Check for damage
1. Re-assemble calliper and install back onto vehicle.
A number of tools and equipment including cleaning chemicals are required to carry out this task. The area in which the activity takes place in the workshop is a critical area where health and safety is crucial.
The primary legislation that needs to be complied with when working in the workshop is the Health and Safety at Work Act, 1974. The primary objective of this act is to provide a legal framework to promote, stimulate and encourage high standards of health and safety in places of work. It protects employees and the public from work activities. There are a number of Regulations which sit under this act which are designed to keep the workplace safe. 
The following regulations from British Safety Council (2023) and Balcon (2021) would be associated with the the removal and cleaning of brake callipers;

1. Manual handling Operations Regulations 1992
1. Workplace (Health, Safety & Welfare) Regulations 1992
1. Provision and Use of Work Equipment Regulations 1998
1. Lifting Operations and Lifting Equipment Regulations 1998
1. The Control of Substances Hazardous to Health (COSHH) Regulations 2002
1. Control of Noise at Work Regulations 2005
Another one of these regulations is the “Personal Protective Equipment Regulations (PPE) 2018”. There could be a number  of hazards when carrying out the activity e.g. from falling materials, contact with hazardous substances, contaminated air, exposure to loud noises. In these environments, there is a duty on the employer to provide their workers with Personal protective equipment (PPE) to reduce the potential risk of harm. A suitable and sufficient risk assessment must be carried out, prior to providing PPE, to determine that potential risk cannot be mitigated through other control measures.
A risk matrix is a tool that helps to assess, prioritise and manage potential risks. Its plots the likelihood of a risk event on one axis and the severity of risk impact on the other. (culture, 2024)
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A risk matrix can be useful when planning a new project or conducting a particular activity in the workshop and has been completed below for cleaning the brake callipers.

	Hazard 
	Risk 
	likelihood
	consequence

	Exposure to brake dust
	Inhaling harmful particles, or particles getting in your eyes
	4
	2

	Chemical exposure 
	Skin irritation or burn from cleaning agents
	3
	3

	Tool related injury 
	Cuts or bruises from cleaning tools 
	2
	4

	Slip hazard 
	Spillage of cleaning agents or fluids, or nuts and bolts left on the floor
	4
	3

	Manual handling injuries 
	Lifting or positioning the wheels or callipers 
	3
	4


Table 1-Risk assessment

Based on the above risk matrix the following PPE would be required:
1. Steel toe cap boots
1. Gloves
1. Overalls
1. Safety glasses and goggles
1. Dust masks
1. Ear defenders
Having this in a clear easy to read format makes it easier to explain risks and safety priorities to the engineers in the workshop and demonstrates compliance with health and safety laws.
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The Engineering Council (2017) and the Institute of Mechanical Engineers (IMechE,2023) both provide a code of conduct to ensure engineers act responsibly, ethically, and professionally in their work. Both refer to sustainability and the environment which are important for industries like automotive, motorcycle and motorsport where there is constant pressure to be innovative whilst reducing the impact on the environment.
The Engineering Council (2017), state in their code of conduct that;
· Engineering professionals have a duty to obey all applicable laws and regulations  
· They should protect, and where possible improve, the quality of built and natural environments
· They should take due account of the limited availability of natural resources
For the automotive industry this is why there is more focus on designing vehicles that are more energy efficient like hybrids and electric vehicles. The industry must try and balance the performance of the cars whilst being sustainable.
The Institution of Mechanical Engineers (2023), state in their code of conduct that engineers should engage responsibly with the environment;
· Recognise the importance of socioeconomic and environmental factors
· Take account of the needs of a diverse environment, while never knowingly or deliberately exploiting natural resources
For the motorsport industry that has huge transportation needs, it is important that they consider the impact of fuels. In addition, when removing damaged components, they should consider how these can be recycled and ensuring they are not using significant amounts of carbon fibre when they don't need to.
Both codes encourage engineers to take a lead in promoting sustainability and challenging the way they work to protect the environment.


[bookmark: _Toc183970760]Chapter 4 – Problem Solving 

Problem-solving is a core part of engineering, involving the ability to analyse challenges, develop new ideas and implement them effectively. If there was an issue found during development engineers could use Mann (2018) Plan-Do-Study-Act (PDSA) cycle as a framework for continuous improvement and problem-solving. The flow chart below shows how it works.
Plan
Begin by generating different tests that are aimed at identifying any problems in the product. Think about what questions to ask to determine the criticality and importance of the issue. Gather a team familiar with the project which would increase the efficiency in locating the issue and to retrieve sources to see how this issue might have occurred. 

Do
In an organised manner begin to apply these tests by setting up them up with different tools, software, and machines available in the environment you are working in. Document each of the tests and keep them organised to allow for quick locating and analysis. Apply these results to a spreadsheet to track any success, failure, and grey areas.

Study 
After the tests stop to scan through the results. These help to determine if any further testing is needed unless the engineers have discovered the root-cause of the problem. A solution often requires many alterations in multiple locations. It is best for the engineers to continuously monitor the effects of the results which will help them narrow down a resolution.

Act
Finally, act on the resolution of the issue or problems. There are two vital components based on the results of tests, results, conclusions reached, and confirmation that a solution corrects the original issue without introducing new issues to the product. Firstly, introduce the corrections and then go through the plan to see if the issue was corrected. Then, recognise any extra issues, steps, and processes related to the original issue. Then document and report the root cause of the issue.
 
Using this method during automotive development helps engineers address problems by providing a structured approach to testing, learning and refining solutions.
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[image: Principality Stadium Tours | VisitWales]I work as part of the hospitality team at the Principality Stadium in Cardiff during sporting events and concerts. I started my role as a food runner delivering food to the hospitality boxes. When I turned 18, I progressed to running my own hospitality box. This involves looking after the people who have booked the box and their guests by serving food, opening, and pouring drinks for them and ensuring they make the most of their experience. 
My next step would be to become a box supervisor which involves having a small section of boxes to look after. This role supports the staff that are in the individual boxes answering questions that they are unsure of and ordering additional drinks. 
Finally, there is the option to become a box manager. This role looks after a larger section of boxes and involves signing their staff in and out for their shifts, deciding when the food should be sent out, making sure guests are behaving, dealing with any major problems that might occur, and making sure staff members understand all the requirement to work in a box.
This type of team structure is hierarchical, the format is a pyramid-like structure with the managers, supervisors, box staff, and runners in order from the highest level to the lowest in the chain. This type of structure is widely used not just in the stadium but in other businesses (Team Asana, 2021). 
Johnson (2019) states this type of structure establishes clear authority. Managers have authority according to management level and have the power to give resources, reward and punish behaviour. Another advantage is that there are clear lines of communication, and these lines are establishing the relationships between managers and supervisors. However, NI business (2015) states there are disadvantages like delays in communication.
I can relate to both pieces of research having now done the role of the food runner and looking after my own box. In both roles as a young and new member of the team it is clear who I would go to for support, if I have a question or to escalate a problem. This is an advantage of a hierarchy structure. I can also relate to the disadvantages of this structure as it can be hard to find a supervisor or manager when needed which can delay communication and orders.
Another type of team structure that would have worked is a circular structure. This type of structure is like hierarchal structure where higher members like managers are in the centre of the circle and lower-level team members like supervisors and box staff occupy the outer circles. This would work for the stadium because this structure uses streamlined communication, easy flow of information, and fluid relationship with the team (Team Asana, 2021). 
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Name – Jay Hodson
Degree – Motorsport Engineering HND 
Previous Qualifications – Level 3 diploma Motorsport engineering BTEC 
Previous Experience – Motorsport photographer, made adjustments and repairs to my own car, put new springs and spacers on a Ford focus RS MK2.
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	Long Term Goals (5 to 10 years) 

	 To get my own project car and progress to racing competitively.
To work for a racing team related to endurance racing 

	Short Term Goals (0 to 5 years) 

	To successfully complete my HND and then purchase a MK8 fiesta ST
[image: MK8 ST's | Fiesta ST Forums] Following the HND go into my third year and successfully complete a Bachelor of Engineering in motorsport. 
 

	Goal 
	Objective 
	Resources Required 
	Measurement 
	Target Date 

	 To get my own project car and progress to racing competitively.
 
	 Get my ARDS racing license 
Save £3,000 for a project car 
Purchase a suitable car and start modifying 
Take part in at least 3 races before racing for a whole season
	 Money to purchase car, racing fees, modifications, insurance and racing license 


	 To ensure I reach this goal I am going to track how much money I save each month, monitor the cost of project cars, and learn the rules and regulations of racing to get my licence 
	 2029

	To work for a racing team related to endurance racing
 
	 Get my Bachelor of engineering in motorsport 
Work for other teams in lower-level racing to build my skills 
To get on the Uni racing team
	 My degree in motorsport engineering
Get hands on in a workshop to gain experience
Links to teams I could work for
	 To ensure I reach this goal I'm going to go to attend different racing events like British GT, BTCC. I will visit the pit areas and start talking to people to see what connections I can make to enable me to get a job and to support my degree
	 2028

	 To successfully achieve my Bachelor of Engineering in motorsport.
	 To get good and consistent grades for my assignments and exams
	 Good marks in my assignments and exams 
	 To ensure I reach this goal I am going to keep up to date with lecture notes to understand facts and information for my assignments. 
Revise for exams so I do well and get good marks.
Commit to any extra activities I can do as part of my course.
	 06/2027

	Own a MK8 fiesta st
 
	 Save up as much money as I can before I get my HND in motorsport engineering  
	 Money
	 To ensure I reach this goal I am going to keep track of the money I make and put bits of it away in a saving account. Work as much as I can during the summer when I come home
	 07/2026


Table 2-Personal development plan
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To conclude this report has demonstrated the ability to create a structured technical report from following the school of engineering guidelines. It provides research and academic sources, practical examples, clear formatting, and visual elements like images and diagrams. This report has shown the importance of each of the chapters when it comes to engineers. 
Chapter 2 highlights the importance of health and safety, carrying out risk assessments for activities, and wearing PPE to protect employees from harm.
Chapter 3 highlights the importance of engineers following their code of conduct to comply with the sustainability of the environment.
Chapter 4 highlights the importance of knowing the steps to solving any problems during the development of the product.
Chapter 5 highlights the importance of following a team structure so the employees can work in a better working environment.
Chapter 6 highlights the importance of self-development and growth and having clear goals that you want to achieve in life.
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