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Chapter 1– overview
This report explores key aspects of motorsport engineering and related practices, focusing on critical topics such as health and safety, professional ethics, problem-solving, and teamwork. Each chapter examines these elements in detail, connecting them to practical applications within engineering 
contexts:
Health & Safety with Risk Assessments (pg2-pg4): Analyses the importance of safety protocols in engineering tasks, with a focus on legislation, personal protective equipment (PPE), and risk assessment frameworks used in practical scenarios like suspension testing.
Engineer’s Role in Society (pg5-pg6): Discusses the ethical responsibilities of engineers, particularly in sustainability and environmental stewardship, guided by the codes of practice set by the Engineering Council and the Royal Academy of Engineering.
Problem Solving (pg6-pg7): Reviews strategies for tackling engineering challenges, including techniques such as Root Cause Analysis, brainstorming, prototyping, and Failure Mode and Effects Analysis (FMEA), emphasizing their application in product development.
Team Structure (pg7-pg9): Reflects on real-world teamwork experiences, evaluating the effectiveness of different team structures (e.g., matrix and functional setups) and their impact on collaboration and project outcomes.
Personal Development Plan (pg8): Outlines a structured plan for achieving long-term career goals in motorsport engineering, including gaining hands-on experience, building professional connections, and acquiring technical expertise. 






Chapter 2 – Health & Safety with Risk Managements
This is especially important when you’re doing work in a workshop or lab where you’re handling machinery and equipment. For instance, taking suspension readings off the test rig such as wheel location, ride height, camber, Dial Test Indicator, spring length, tyre deflection, and spring deflection. These measurements all involve mechanical devices and must be safely conducted with proper PPE and protection. Relevant Health & Safety Legislation.
The UK Health and Safety at Work Act 1974 guarantees a safe working environment for employees, even students at school. As required under the Provision and Use of Work Equipment Regulations (PUWER) 1998, any such equipment is to be kept safe and checked regularly. For measures such as suspension measurement, ensure you adhere to the Personal Protective Equipment at Work Regulations 1992, which prescribe that you are using adequate PPE to prevent harms that cannot otherwise be avoided.
PPE and Safety Considerations
Given the nature of the task, which involves working with a test rig and heavy mechanical components, several types of PPE are necessary:
Safety Gloves: To protect hands from sharp edges, hot surfaces, or debris.
Safety Goggles: To protect the eyes from flying objects or accidental splashes.
Steel-Toe Boots: To safeguard feet from heavy components.
 Lab Coats or Overalls: To protect against oil, grease, and other hazards.
These PPE items are vital for reducing the risk of injury.
1.Wheel Position Measurement

Objective: Determine the position of the wheel relative to the ride height on the test rig.
Locate the designated reference points on the test rig. measure the horizontal and vertical distances between the wheel centre and the reference points.
Record the X, Y, and Z measurement. Change the ride height from –25mm-25mm in 5mm increments and record the following steps
2. Ride Height Measurement
Objective: Measure the vertical distance between the ground and a reference point on the chassis.
Use a ride height gauge or vernier calliper to measure the distance from the bottom of the chassis (or a specified reference point) to the ground.
3. Camber Measurement
Objective: Measure the tilt of the wheel relative to vertical.
Place the camber gauge on the wheel rim. Ensure it is touching the wheel surface and not the tire.
Zero the gauge if required, 
Read the camber angle (positive for outward tilt, negative for inward tilt). Record the camber for the wheel.
4. Toe Measurement
Objective: Determine the angle of the wheels relative to the centreline of the vehicle.
Position toe plates or a toe gauge against the front and rear edges of the tire sidewalls, in this case a metal plate.
Measure the distance between the front edges and rear edges of the toe plates.
Calculate the toe angle:
Distances) Positive values indicate toe-out, negative values indicate toe-in.
Record measurements for each wheel.

Risk Assessment Matrix
A risk assessment matrix helps evaluate both the likelihood and severity of hazards associated with the task. 
The following outlines the risk factors for each measurement:
[image: ]
Using the risk assessment matrix, the overall risk for this task was rated as Medium. While most tasks involve low or moderate risk, handling springs under tension requires extra care due to the potential for injury.
The process of measuring suspension in the test rig is supposed to involve technical know-how and safety training. Due to the legislations such as Health and Safety at Work Act 1974, Personal Protective Equipment at Work Regulations 1992 and a risk assessment matrix, the job went without incidence. Wearing gloves and goggles with steel-toe boots reduced exposure. These protective measures in place kept the measurements safe from harm, minimising accidents.
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Chapter 3 – Engineer’s Role in Society
Chartered Engineers are held to high ethical standards, with conduct guided by codes of practice set out by professional organizations. Two key bodies that publish these codes for engineers in the UK are the Engineering Council (EC) and the Royal Academy of Engineering (RAEng). Both organizations emphasize an engineer’s responsibility toward sustainability and environmental issues, particularly in fields like motorsport.
Engineering Council
The Royal Academy of Engineering identifies sustainability within the Code of Conduct, where it encourages engineers to work out solutions that must benefit both society and the environment. RAEng advocates for innovative activity with a focus on low harm to the environment, coupled with long-term ecological health (Royal Academy of Engineering, 2020). This is taken to mean, in the context of motorsport, investigating alternative fuels, hybrid powertrains, and other green technologies that help minimize the carbon footprint of the sport without necessarily diminishing high performance.
In this respect, the Engineering Council and the RAEng once more hold engineers, including motorsport ones, responsible for taking the lead in work on sustainable technologies. In applying these precepts, motorsport engineers would innovate the boundaries of technology with limited environmental impacts, thereby assisting the sport in moving forward in an environmentally friendlier manner.
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Chapter 4 – Problem Solving
Engineers in industry regularly face challenges during product development. When issues come up, it is important for the engineering team to employ effective problem-solving strategies to identify the problem efficiently. Several approaches can be used to solve issues encountered during development.
1. Root Cause Analysis (RCA)
A key method is RCA. This technique helps identify the fundamental cause of the problem rather than just addressing its symptoms. Tools such flow chart diagrams can help trace the issue to its source. For example, if a product’s performance fails during testing, RCA helps determine whether the problem lies in design, materials, or manufacturing.
2. Brainstorming and Collaboration
Brainstorming is another effective approach. It allows the engineering team to generate multiple solutions by collaborating and thinking creatively. Techniques like SWOT analysis (Strengths, Weaknesses, Opportunities, Threats) can help evaluate potential solutions and prioritize the most feasible ones.
3. Prototyping and Testing
When a problem comes up, creating prototypes and conducting tests can help validate design changes and isolate the issue. Engineers can produce simplified versions of components to test ideas and adjust. This process allows for careful refinement and problem resolution.
4. Failure Mode and Effects Analysis (FMEA)If the issue involves risk of failure, an FMEA can be conducted to assess potential failures and their impacts. This method helps prioritize risks and determine which issues need immediate attention to prevent further complications in development.
Conclusion
Problem-solving in engineering requires a structured approach. Techniques like Root Cause Analysis, brainstorming, prototyping, FMEA help teams identify and resolve issues during product development. These strategies ensure that challenges are addressed effectively, leading to a successful product outcome.

Flow chart showing how to overcome a problem in engineering
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Chapter 5 – Team Structure
[bookmark: _Int_2NQc3xbD]A recent time I worked in a team, I completed a project where three friends and I serviced my friend’s first motorcycle. This hands-on experience highlighted the effectiveness and challenges of employing a matrix team structure. Our approach involved dividing tasks based on individual expertise and assigning specific components of the motorcycle to each person. The project was naturally segmented into four main areas, the engine, electrical systems, suspension, and wheels including brakes. Each of us took charge of one section, working independently but collaborating regularly to ensure everything fit together well.
The matrix structure allowed us to capitalize on our strengths and work efficiently. One friend, who had prior experience repairing engines, managed the engine overhaul, including carburetor cleaning and tuning, and cleaning the whole engine, while another focused-on suspension servicing and adjustments. I handled the electrical systems, fixing wiring issues and installing new components like indicators and a headlight bulb. Meanwhile, the fourth team member took care of the wheels, including checking tire pressure, alignment and ensuring proper inflation, after that he took to servicing the brakes. 
Open communication played a vital role, whenever a challenge arose, we collectively sought out solutions, ensuring every component was aligned. This dynamic kept us motivated, as everyone felt their contribution was valued and critical to the project's success.
However, this structure was not without its drawbacks. The absence of a designated leader meant decision-making could be slow and occasionally frustrating. For instance, when the electrical system presented an unexpected fault with the starter motor, we had to pause the work and consult as a group, which caused a long delay. Furthermore, the lack of clear accountability sometimes led to oversights. Small errors, such as an improperly secured wire or a misaligned bolt, went unnoticed during initial checks and had to be corrected later, costing us additional time and effort.
In retrospect, while the matrix structure supported creativity and flexibility, a functional team structure might have streamlined the process. In a functional setup, each team member could have retained responsibility for their specialized area while also reporting to a clear leader overseeing the project. For example, designating one person as the head of mechanical tasks and another as the electrical lead might have resolved disputes more quickly and reduced confusion over responsibilities. Moreover, this structure could have ensured a more thorough review process, catching minor errors before they accumulated.
[bookmark: _Int_jO7FzKpW]In conclusion, while the matrix structure worked reasonably well for our small, specialized team, the functional structure might have enhanced decision-making, clarified accountability, and increased efficiency. This experience underscored the importance of aligning team structures with the project’s complexity and goals.






















Personal Development Plan

Name –    Dominic Walton
Degree –     motorsport engineering
Previous Qualifications –     level 3 engineering BTECH
Previous Experience – 
	Long Term Goals (5 to 10 years)

	[bookmark: _Int_FFMWdJas]Have a good position in a motorsport team, rally, or drift preferably


	Short Term Goals (0 to 5 years)

	Finish the course with good grades and good connections through the extracurricular with the race teams



	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Be part of the university rally team


	Gain hands on experience
	Race/rally team through the university
	Be a part of the team consistently
	2025

	Be a part of the university rally team


	Gain hands on experience with automotive systems

	The tools and car that will be part of the team
	Help with as many projects as I can
	2027

	Join low level rally/drift events



	Get into low level events with the knowledge gained and go through the ranks
	Awd/rwd car that has cheap parts and plenty of aftermarket support
	
	2035

	[bookmark: _Int_x7r3ATYV]Get a good position in a motorsport team full time



	Get good grades throughout university to be able to get chosen to work for the team
	Electronics, lectures, extra-curriculars
	Be consistent with the grades and revision
	2030
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