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[bookmark: _Toc152682431]Introduction

This technical report is being written to discuss the topics we covered in the first semester. These topics are: 
· Health and Safety with Risk Assessment
· Engineer's Role in Society 
· Problem-Solving 
· Team Structure 
· Personal Assessment Plan

[bookmark: _Toc152682432]Aims and Objectives

1. [bookmark: _Ref152171564]Go into full depth about each of the report's chapters on the topics we have covered in semester 1.
a. Each chapter will include everything that is on the assignment brief. Furthermore, go into extreme detail to achieve the most marks while staying within each chapter's word count.
b. Each chapter will be about different parts of the engineering industry from many other areas and topics.

2. The report will use media to support and show what it discusses. There will also be references for outside sources, and the sources will be given credit where needed.
a. The media that will be included in the report will come from credited sources that are reliable and factually correct.
b. The report will include references to the author and the year the sources were created. To help support the discussion that will be happening in each chapter of the report.


[bookmark: _Toc152682433]Chapter 1 – Health and Safety with Risk Assessment.

In the engineering industry, any manufacturing or physical hands-on work in any environment in most countries around the world requires a health and safety check, as the laws state in that respective country.
For instance, within a university setting, should there be a necessity to undertake an engine strip down and rebuild, it is mandated by law in the United Kingdom for a comprehensive health and safety inspection to be executed. This assessment involves inspecting many elements to ensure adherence to regulations, particularly within the engineering industry. With the areas being:
· Equipment 
· Protection 
· Attire
· Required Training 
· Facilities 
· First Aid

In conducting an engine strip and rebuild within the engineering industry, numerous safety checks are compulsory before starting the task. For instance, crucial attention must be paid to attire and personal protection. Ensuring protection in a workshop environment requires the adoption of protective footwear, preferably those equipped with steel toecaps.
Facilities for immediate emergency care, such as a first aid kit and wash station, must be easily accessible to promptly treat potential accidents like skin lacerations or foreign bodies, such as oil, inadvertently entering one's eyes, which can inflict severe harm or possible permanent damage.
Additionally, to mitigate the risk of injury due to slipping or tripping, it is paramount that work surfaces and floors always remain clean and dry.
Apart from the standard health and safety check, it is obligatory to conduct a risk assessment before each session in the workshop. This assessment aids in visualising and troubleshooting potential risks associated with the task, such as possible injury from a dropped engine part. One preventive measure here could be the use of steel toecap boots.
Furthermore, in the case of a fire breakout, the risk assessment must include planning out a fire escape route. The person responsible for the workshop must ensure this route is well-communicated to all participants, including the usage and operation of emergency doors.
Lastly, it is crucial to note the potential consequences of negligence towards health, safety, and risk assessment procedures. In the event of an accident, the corresponding company or institute and the responsible individuals could face severe penalties from the authorities, alongside the likelihood of litigation by the accident victim. (Executive, Health and Safety, 1974) (Legislation, UK Government/Parliament, 1999)
[bookmark: _Toc152510078]Figure 1 Risk Assessment Matrix for Engine Strip Down and Rebuild[image: A screenshot of a computer
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[bookmark: _Toc152682434]Chapter 2 – Chapter 2 Engineers' Role in Society 

In the UK, many engineering organisations set rules and codes of conduct, but not all chartered engineers are part of every organisation. There will be an overall organisation and separate organisations depending on what type of charter engineer you are. 
One organisation that sets rules of conduct is the IMechE (Institution of Mechanical Engineers). This organisation is for all mechanical engineers worldwide, especially in the UK.
The IMechE, as a professional body, has high standards of conduct in which they:
· Protect the members of the public.
· Protect IMechE members.
· Uphold the reputation of the institution and the wider engineering profession.
(Institution of Mechanical Engineers, 2023)
Furthermore, their code of conduct has four fundamental principles which are:
· Practise competently and maintain up-to-date knowledge and skills.
· Act with integrity and respect for others 
· Promote sustainability. 
· Exercise engineering leadership

A second engineering organisation with a code of conduct is the Engineering Council, which operates under a royal charter. Moreover, it is the engineering industry regulator in the United Kingdom. 
The engineering council produces guidance for many different areas of the engineering industry. For example, the engineering council has guidance on sustainability, Risk, Ethical Principles, Whistleblowing, and security. 
One of the most important is sustainability, with Engineering being an essential industry for the present and future sustainability. There are six key areas that this guidance recommends that engineers should start and begin soon.
The six key areas from the guidance are: 
1. Contribute to building a sustainable society, present and future.
2. Apply professional and responsible judgement and take a leadership role.
3. Do more than comply with legislation and codes. Be prepared to challenge the status quo.
4. Use resources efficiently and effectively.
5. Seek multiple views to solve sustainability challenges.
6. Manage risk to minimise adverse impact and maximise benefit to people and the environment.
(Engineering Council, 2023)



[bookmark: _Toc152682435]Chapter 3 – Problem Solving 

Problem Solving constitutes an integral aspect of the engineering sphere. If an undertaking encounters a complication, these capacities become indispensable to isolate and resolve the situation promptly. Collaboration proves vital, particularly when faced with a problem concerning an item under development. The unity of diverse intellects working in tandem to swiftly unearth and rectify the issue can be invaluable depending upon the current phase of the product's life cycle.
In creating a new product, three distinct stages may present wherein challenges may arise. Some advanced resolution strategies are explicitly designed to address the potential complexities encountered within these three product life stages.

a. [bookmark: _Toc152682436][image: A diagram of a diagram

Description automatically generated]An issue found during development.

The product design's developmental phase, an optimal period for identifying potential complications, provides flexibility to delay the product's official launch. This pause allows ample time to recognise and rectify issues, thus increasing the likelihood of finding definitive solutions. This process resolves immediate concerns and enhances product robustness and reliability, minimising similar matters in future iterations.






b. [bookmark: _Toc152682437]An issue found once on the market.
[image: A diagram of a diagram
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When introducing a new product into the market, manufacturers often expect specific issues to manifest, particularly during the advent of mass production. Automobile manufacturers often observe this phenomenon. A standard resolution proffered by such manufacturers involves the institution of recall procedures for these initial product versions impacted by technical hitches. After recalling, they take ruminative remedial actions to rectify the cited vehicular anomalies, thus optimising product performance post-launch.
c. [bookmark: _Toc152682438][image: ]A supplier issue in the production process
Manufacturing, particularly automotive, frequently uses components from third-party providers, including brakes or engines. This standard practice often encounters conflicts, activating resolution strategies per established contingency plans. The diagrams presented demonstrate these protocols in action. In case of unsuccessful resolution, there might be a regrettable progression to contract termination.

[bookmark: _Toc152682439]Chapter 4 - Team Structure

The experience I intend to discuss centres on my recent involvement in a team exercise comprised of three individuals, wherein we focused our collective efforts on disassembling a single engine. Collaboratively, we reduced the engine to a bare block, engaging in discussions to determine the optimal sequence of part removal and the appropriate allocation of components, bolts, and screws to designated boxes and trays. With a member appointed to document the process through photographs, we facilitated the subsequent reassembly while maintaining a flat hierarchy, as we shared equal responsibility without needing a team leader.
We also evaluated essential components such as the crankshaft, pistons, bearings, and cylinder heads during our investigations. As a cohesive unit, we alternated in conducting the measurements for each element. We further shared the responsibility of documenting the test results and computing the engine's cubic capacity. Calculating the engine's cubic capacity allowed us to verify the correctness of the engine's specifications as delineated in the technical documents.
The advantages of collaborating as a functional team were promptly evident through our effective communication and the expedient stripping down of the engine. Additionally, the meticulous organisation of the bolts and components proved beneficial, as it will facilitate an efficient rebuild process when we rebuild the engine entirely. However, the limitations of our team structure emerged due to the availability of only a single set of tools. This constraint inevitably led to instances where one or two group members were idle during the engine's rebuild and strip-down phases. 
Regarding alternative team structures we could have adopted during the engine strip down, one approach under consideration was establishing a self-managed team. Each group member possesses complete autonomy over their assigned tasks in this configuration, eliminating the need for a singular authoritative figure. Each member holds themselves accountable for the quality of execution, individually making sure their contributions meet the highest standards. (Personio, 2022)
We also considered implementing a process-based team structure within our engine strip/rebuild assignment. Each team member actively undertakes tasks related to stripping and rebuilding the engine in this arrangement. They prepare their corresponding parts and components for the subsequent stages, which the succeeding team members will execute. However, this structure posed potential drawbacks as it could result in certain team members waiting idly if one individual's task is taking longer than expected. (Devaney, 2023)
A third team structure we could have used In our engine strip-down and rebuild assignment, we considered the Dynamic Role Rotation Structure as a potential team structure. Under this system, we, as team members, would cycle through roles for each process stage. For instance, the team member who carried out the initial strip-down might shift to inspection duties in the next rotation and then dedicate their efforts to the rebuild stage before returning to the strip-down role.
[image: A diagram of a company structure
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[bookmark: _Toc152422452][bookmark: _Toc152510080]Figure 3 How to implement self-managed teams. (Academy to innovate HR, 2022)
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Personal Development Plan

Name – Charlie Jones
Degree –  BENG4F Motorsport Engineering
Previous Qualifications – GCSE - 1 A, 5 C, 2 D	AS level – 1 C, 1 D 	A Level – 1 C, 2 D
Previous Experience – Before University – none due to COVID. However, since being at the University, my experience and knowledge have grown by being in the workshops and learning.
	Long Term Goals (5 to 10 years)

	My primary ambition is to secure a position within the motorsport industry, with a particular focus on working in Formula 1. I am interested in two key areas: race strategy and reliability and performance and race engineering.

As part of the race strategy and reliability team, I aspire to collaborate with other strategists to develop and optimise potential strategies, considering tyre usage, engine modes, track conditions, weather conditions and tactical decisions during practice, qualifying, and race. This role would enable me to apply my analytical prowess and background in motorsport engineering to ensure the team's competitive edge.

Alternatively, I am also keen on pursuing a performance and race engineering role. In this capacity, I envision myself working closely with drivers and fellow engineers to identify and enhance various aspects of the car and its performance. Additionally, I would be responsible for maintaining open lines of communication with the driver to ensure a comprehensive understanding of their driving styles and preferences on the track. By doing so, I would contribute to the vehicle's and driver's continuous improvement, ultimately driving the team towards success.


	Short Term Goals (0 to 5 years)

	In the immediate future, I aim to relentlessly augment my understanding and skills related to motorsport engineering, exhibiting steadfast dedication to my ongoing studies. I plan to enrich my academic journey by actively maintaining my participation in extracurricular activities, such as contributing to the MCR Team. Thereby, I aim to secure a remarkable academic performance and strive for the uppermost grade achievable in my degree.

Upon completing my university studies, my focus will shift towards shaping my post-graduate career path. I am keen on exploring graduate schemes or positions within Formula 1, Formula 2, Formula 3 or Formula 4 teams, where I can put my academic knowledge into practice.
Alternatively, I am open to opportunities with manufacturing companies, such as Dallara or Mecachrome, which specialise in engineering parts and components for Formula series like Formula 2 and 3. This pathway would allow me to work directly with the physical elements that make high-speed motorsport racing feasible.

Another potential avenue I am considering is to launch my career with engineering roles within the motorsport industry. These could be with lower Formula categories such as F4, F3, and F2, thereby gradually providing a platform to ascend the career ladder within this fast-paced field.
Lastly, I do not rule out the ambitious step of directly aligning with a Formula 1 team. This path, while challenging, would thrust me immediately into the highest tier of competitive motorsport engineering and provide an unparalleled avenue for growth and learning.


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Graduate from my degree


	1. Achieve a final year average of at least a 2:1 (or higher). 2. Gain practical experience in motorsport engineering through experiments and workshop sessions, internships, work placements and extracurricular activities like Team MCR.
	Myself. Working hard and putting in the hours needed to achieve a high grade. 1. Course textbooks and materials 2. Access to online resources as well as offline. 3. Access to the University's assignment briefs. 4. Use the University's library (physical and online) for additional research and study. 5. Tutoring or study groups for additional support.
	1. Tracking academic progress each term to ensure I am on track for at least 2:1 degree classification as a minimum. 2. Completing at least one work placement/internship/extracurricular activity. 
	July 2026

	Get into a graduate scheme or a motorsport engineering job that I can build on.


	1. Consistently achieve high grades in all my assignments and exams. 2. Gain practical experience in the field through internships and volunteering 
3. Network with professionals in the motorsport industry. 4. Stay informed about the latest developments in the field.
	1. Lecture notes, course reference materials, and academic support services at the University. 2. University careers service, job boards, networking events, motorsport engineering industry journals and platforms for internship postings. 3. LinkedIn, professional association memberships, university alum network. 4. Subscriptions to relevant industry publications and free online resources like academic articles, podcasts, and webinars.
	1. Maintain high grades to try and achieve a First Class. 2. Get involved with at least one or two internships or relevant work experience opportunities before graduation. 3. Try to attend a few networking events each year and make new professional contacts. 4. Subscribe to and actively follow relevant journals, podcasts, and blogs.
	Late 2026

	Progress up the ladder in the Strategy/Reliability Department of an F1 team.


	1. Gain relevant experience and skills in motorsport engineering. 2. Network within the professional community. 3. Maintain and apply technical skills to various situations in strategy planning or failure prevention.
	1. Motorsport Engineering degree. 2. Industry associations for networking. 3. Continued professional development and training courses. 4. Useful contacts within the industry
	1. Acquisition of a job role in the Strategy/Reliability Department and advancement within. 2. Positive feedback, promotions, and recommendations from superiors. 3. Evidence of successful contributions to the team's performance
	Any time after 2026/27
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