
University of Wales Trinity Saint David

Wales Institute of Science & Art
[image: ]

Engineering Technical Report Guidelines
Engineering Skills (ACHA4022A)



Jack Cheatle
2405699
Date (12/2025)


i

Contents
1.	Introduction	1
2.	Health & Safety with Risk Assessments	2
3.	Security Risk Matrix	3
4.	Engineers Role In Society	5
5.	Problem Solving	6
6.	Team Structure	1
7.	Conclusion	2
8.	References	3

Figure 1- Pinto Crash Test before Collision	6
Figure 2- Pinto Crash Collision	6
Figure 3- Sub Class Team Structure	1




1. [bookmark: _Toc215766493]Introduction
The aim of this report is to explore the skills required for the difficulties and solutions that are present in an automotive/motorsport engineers’ career, this explores how an individual should act in a team and how this should be structured through different aspects of this role. Some of the standards set by an individual’s employer includes how they carry themselves both in and outside of the workplace. Additionally, identifying risks to enterprise giants in the automotive world as well as personal tasks carried out and how much of effect it can have on them if not approached correctly. This is often approached through the implementation of a security risk matrix which covers the importance of health and safety while mentioning what the effects are if not carried out.

2. [bookmark: _Toc215766494]Health & Safety with Risk Assessments
 Working with composites comes with a variety of risks to the individual carrying out the task as well as people in the general area. If done incorrectly, the materials in this process can cause harm, examples of this include cutting, sanding or drilling. Composite materials produce fine airborne fibres that can irritate or damage the respiratory system when inhaled, fibreglass and carbon fibre dust are known respiratory irritants and can contribute to long-term lung conditions following prolonged exposure. Bonding agents such as resins, are easy irritants as well give of harmful fumes so Personal Protective Equipment must be used, examples include masks as well as extraction fans to prevent respiratory hazards that can be produced, gloves as well as wearing long sleeves are recommended to prevent irritation to the skin.
The risks involved in this subject have a diverse range of effects, all having different levels of intensity, either depending on how much time someone is exposed or how hazardous it is. For example, handling fibrous material can result in irritation to the skin and, over time, could cause long-term lung issues if not handled correctly. Polyester-based resins, especially when reacting with fibrous materials, are a threat for various reasons. The main element, styrene, has effects not limited to, if precautions are not taken, skin irritations, burns, allergic reactions, and, in some cases, it is known to be carcinogenic. Bourne, L.B., F.J.M. (1963)
	Risk Assessment: Composite awareness

	Task
	Risk
	Persons at Risk
	Preventing methods
	How likely it is
	Intensity
	Who’s responsible

	Cutting Composites
	-respiratory damage                       - long term lung conditions 
	-individual carrying out task              -Technicians                      - people in general vicinity of workspace     
	-Extraction fans                                             - making sure people are aware of job being carried out                                   -PPE      
	4
	4
	-Individual carrying out said task                - technician 

	handling fibrous material
	-Skin irritation                   -allergic response     
	-individual carrying out task                -Technicians              -people in general vicinity of workspace       
	-Gloves                                                  -Long sleeves                                  
	5
	2
	-Individual carrying out said task

	use of polyester based resins
	-carcinogenic               -long term lung condition                              - burns      
	-people in general vicinity of workspace    
	-High grade dust masks      - extraction fans                                     - making sure people keep a safe distance 
	2
	5
	-Workshop Supervisor

	Environmental effect
	-potential release of toxic substance                            -difficulty of disposal             - non-biodegradable
	-Environment               -global warming
	-use of natural fibre composites                                              -biodegradable              
	4
	5
	-Composite industry 




 

3. [bookmark: _Toc215766495]Security Risk Matrix
With how the motor vehicle industry evolves to rely on and be over dependant on technology that can be exploited by Cyber-attacks, an example of this is the recent attack on the 31st of August on Jaguar Land Rover with an estimated cost of around 2bn lost making it one of the costliest system breaches in UK history. A side effect on this one attack also affects partnering companies and suppliers causing bankruptcy and general loss of revenue for an estimated 5000 businesses. The chair of the technical committee at Cyber Monitoring Centre stated after the attack that all manufactures should reflect on what networks are critical and find the best way to secure them. Tidy (2025)
Another example of this happening is to Toyota where an estimated 240GB of private data was leaked on December 25th, 2022, the data now widely accessible consists of employee and customer information, business plans, financial records and more. This is just one of three major incidences just involving Toyota although on this intrusion the blame has been shifted to a third-party supplier, A spokesperson has confirmed by stating that the attack didn’t affect company systems and was mispresented. Dhivya (2024)
An issue more widely targeting but more so Hyundai of keyless car theft, the company’s way to combat this is listing an optional extra to upgrade the cars security to the attacks, these attacks can be a likely occurrence because of how obtainable it is for someone to get the device online to crack the protocols put in place, the devices which sell for about €20,000 in Europe, have been used in recent years to illegally access various Kia, Hyundai, Nissan, Genesis, and Mitsubishi vehicles. In the UK, Hyundai’s Ioniq and Kia’s EV6 were among the most frequently stolen cars in 2024, highlighting how susceptible certain models are to this kind of attack. Ungeod-Thomas.J (2025)
Another incident regards reports indicating a substantial rise in electric vehicle (EV) charging cable thefts, which industry operators describe as a massive issue requiring stronger action from police and government, InstaVolt reported that 13 of its regional sites were targeted 33 times, with around 100 cables cut since November 2023, resulting in losses of approximately £410,000. Other operators, including Osprey and Motor Fuel Group, prompting responses such as CCTV, lighting, tamper triggered alarms and traceable liquid cable sheaths. The impact on EV drivers appears significant, with users expressing concern about accessibility, environmental setbacks, and the possibility that such vandalism could deter wider EV adoption. Overall, the rising frequency, costs, and operational disruption highlight an urgent need for coordinated security measures and policy attention. Sian Filcher (2025).


	
	Negligible 
	Minor
	Moderate
	Significant
	Severe

	Very Likely
	
	
	
	
	

	Likely
	
	
	Hyundai
	EV charging
	

	Possible
	
	
	
	Toyota
	

	Unlikely
	
	
	
	
	

	Very unlikely
	
	
	
	
	Jaguar Land Rover



                                                                                         Table 1- Risk Matrix
In response to the risk with the highest consequence being JLR, a couple ways to prevent the likely hood of future data breaches is to scale back on who has access to information depending on a department if required, another being stronger cybersecurity by having an improved monetary over each system and promoting a strong password for each employee and providing regular training to ensure everyone is aware of potential threats. 


4. [bookmark: _Toc215766496]Engineers Role In Society
An engineer’s role is to uphold standards in the respective trade, by following a standard set by either the company or the Institution of Mechanical Engineers code of conduct. This covers on how Engineers should carry themselves in their field. The four main principles stated are on how an individual should keep a time scale on progress on in their area of expertise and should pay attention to any limitation that may occur. Institution of Mechanical Engineers (2023)
Furthermore, whether deliberate or inadvertent, never give information out that is inaccurate evidence, theories, as well as interpretations must be presented and reviewed honestly, accurately, and without bias. As well as reject bribery’s and to make sure avoidance of seeming the corresponding field is at reprimand of something you do spoken or written. Institution of Mechanical Engineers (2023)
Another principle is being aware and acting on the scale of effect on the environment, by making sure all precautions are taken in sustainability for the diverse nature of the world by avoiding over utilizing natural resources and endangering the natural ecosystem, also equally important is striving for a balance so that generations to come may also thrive. Institution of Mechanical Engineers (2023)
Finally, when they encounter unmanaged risks or misconduct, they are expected to take appropriate action, promoting the development and maintenance of strong ethical standards while respecting the rights and reputations of others. They should also actively support and encourage diversity within the industry they should help strengthen the public’s trust in the profession by discussing engineering issues within their area of expertise in an honest, clear, and objective manner. Institution of Mechanical Engineers (2023)
A great example being the Formula 1 Code of Conduct outlining the behavioural, ethical and professional standards expected of all participants within the sport, including drivers, teams, officials and associated personnel. It emphasises the primacy of safety, requiring strict adherence to all procedures designed to protect competitors, staff and spectators. It also demands high standards of professionalism, instructing participants to avoid conflicts of interest, reject bribery and corruption, and act in ways that protect the reputation of Formula 1 and the FIA. The Code further acknowledges environmental and social responsibilities, obliging participants to follow local laws, respect cultural norms, and support sustainability efforts. The Code reinforces sporting integrity by banning cheating, manipulation, and any unsporting behaviour, and by requiring full adherence to all technical and sporting rules. It emphasises respectful conduct, expecting individuals to treat others with dignity and to avoid discrimination, abuse, or harassment in any setting, including media and digital platforms. DO THE RIGHT THING CODE OF CONDUCT. (2023)





5. [bookmark: _Toc215766497]Problem Solving
When an engineering team discovers an issue during new-product development, they typically have several structured problem-solving options available. Common methods emphasise diagnosing root causes before implementing fixes.  A good example of this is mainly in American manufacturers Ford back in the 1970s with the Pinto having a major manufacture issue by cutting corners due to the manufacturing and design time was cut in half by the standards to the time caused upon collision where the fuel tank burst to flames resulting in deaths and countless injuries, Henery ford later stated that the major issue could be easily avoided by todays money estimated to 100 dollars per car however it would make the profit margin to miniscule.
Therefore, the solution to this problem which was found in Canadian manufactures for cheaper but never implemented in America could have been avoided upon not decreasing the manufacturing time for an inferior product, it was later revealed that Ford had been aware of the crash-testing issues while distributing the faulty product but chose not to act .Threewitt, C (2015) 
[image: Impala Into A Ford Pinto][bookmark: _Toc215765714]                                         Figure 1- Pinto Crash Test before Combustion 










[image: The Ford Pinto expectedly failing a rear-end crash test. | Download  Scientific Diagram]                                                                                                                    [bookmark: _Toc215765715]                                                       Figure 2- Pinto Crash Test Collision
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6. [bookmark: _Toc215766498]Team Structure
My personal view on working in a team by being a part of the University’s MCR Race team with more than 40 people at the time, working in this environment taught skills consisting of communication to make sure a task assigned is done, I believe a Matrix team structure was taken in some aspects of the team an example being on a race weekend having a data and mechanical team with heads of each subclass and car respectively. Therefore, with how the MCR is ran follows the trend to a certain degree to Formula one by having individual groups for areas although in could be refined further in our case to target more individual grouping an example is rather than just a data team have individual roles that are able to communicate between each other. 
Formula One provides a strong example of the importance of teamwork. Although drivers compete individually for the World Championship, often with their own teammate but the entire team has on collective goal to work as a unit for. This pattern has appeared throughout F1 history, including famous intra-team rivalries such as Ayrton Senna and Alain Prost at McLaren. Despite these rivalries, cooperation remains essential for securing points in the Constructors’ Championship. Team performance depends not only on the drivers but also on the many staff working behind the scenes to prepare and maintain the car throughout the season. One of the clearest demonstrations of teamwork occurs during pit stops. Dozens of crew members coordinate rapidly to replace tyres, with everyone performing a specific role. The precision and speed of this process can significantly influence race outcomes. Every member of an F1 team contributes to overall success, highlighting how teamwork can be used in many circumstances in a multitude of ways. DIVEBOMB Motorsport (2023) 
[image: Organisation chart with four teams and sub team Slide01]In this case I believe that to improve and alter our team structure a sub team-based approach is appropriate to keep each categorized groups with a order of where each subclass an example being data or mechanical to where there’s a coordinator that’s in charge of there sector where they report to a head manager role.


[bookmark: _Toc215766499]
[bookmark: _Toc215765716]                                  Figure 3- Sub Class Team Structure

7. [bookmark: _Toc215766500]Conclusion
In conclusion, the way an engineer conducts themselves in the workplace, along with their commitment to following established guidelines, plays a crucial role in both professional performance and personal development. Whether these expectations come from formal health and safety standards or from internal policies set by an employer, they provide a framework that helps engineers make responsible decisions, maintain a safe working environment, and uphold the integrity of their profession. By adhering to these guidelines, engineers not only protect themselves and others but also build the habits, judgement, and accountability required for long-term growth and success in their careers. 
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