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[bookmark: _Toc216033379]introduction
This technical report examines key elements of engineering practice, focusing on the principles that promote safety, efficiency, and professionalism. It focuses on essential areas such as health and safety, security risk management, the engineer’s role in society, problem solving, and team structure. Together, the chapters provide a comprehensive insight into the responsibilities, competencies, and standards expected by professionals within the engineering field.



[bookmark: _Toc216033380]Health and safety
Since beginning the engineering degree at the University of Wales trinity St David (UWTSD), students have had workshop sessions using the pillar drill to manufacture aluminium component. Although it is a simple task, there are several dangers: the drill spins at high speed, unpredictable shavings, and the workpiece or tooling could cause injury. Therefore, strong health and safety controls must be in place to ensure maximum safety for the students. Relevant Health & Safety Legislation and regulations apply to operating workshop machinery in the UK. (Crown and database right, 2014) This foundational law requires organisations, including universities, to provide a safe working environment. It also mandates that individuals take reasonable care of their own safety and that of others. (Crown and database right, 2021) Under these rules, employers must perform risk assessments to identify and manage hazards arising from tasks. (Crown and database right, 1999) PUWER demands that all work equipment (like a pillar drill) is suitable for its purpose, kept in safe condition, inspected when necessary, and only used by people who have received proper training. (Crown and database right, 2022) These regulations require the provision of appropriate PPE when other control measures cannot fully remove risk. (Crown and database right, 2020) If cutting fluids, oils or metal dust are produced during drilling, these must be assessed and controlled appropriately. 






[bookmark: _Toc216033381]Risk assessment
	Hazard
	Risk description
	Likelihood
	severity
	Control measures
	PPE 

	Entanglement

	Loose clothing, hair, or Jewellery caught by rotating drill
	Medium
	High
	Secure hair, remove jewellery, ensure guard is engaged
	

	Flying swarf
	Metal swarf or bits hitting the eyes
	High
	High
	Always use protective guard when operating machine and operate at correct turning speed.
	Safety goggles or face shield and Dust coat


	Slippery floor
	Cutting fluids or oil spills
	Medium
	High
	Clean any spills immediately, use slippery floor signs, keeping workplace clean,
Use of good safety boots for less likelihood of slipping
	Safety boots, with non-slip bottom

	Workpiece ejection
	Loose clamping causing piece to spin or be thrown
	High
	High
	Always secure piece tightly, check before continuing, Wear PPE provided to reduce injury.
	Safety goggles or face shield and dust coat


	Effect on hearing
	Loud operation over time
	Medium
	Medium
	Avoid long exposure to noise
	Hearing protection
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[bookmark: _Toc216033383]Remote hacking
[image: ]Autonomous vehicles present several safety challenges relating to cybersecurity, one major concern is the possibility of remote hacking, connected and autonomous vehicles rely on Vehicle-to-Everything (V2X) communication to exchange essential data such as speed, location, and hazard warnings, any unauthorised interference can compromise safety. Manipulated or falsified data may cause the vehicle to brake unexpectedly, ignore hazards, or misjudge distance. Although such attacks are uncommon, real demonstrations—such as the remote exploitation of a Jeep Cherokee in 2015—show that cyber vulnerabilities remain a genuine threat (Erwin, 2021) .
[bookmark: _Toc216033384]Malfunction	
 Autonomous vehicles depend on the reliable performance of sensors, software, and decision-making algorithms. If any component fails, the vehicle may misjudge its surroundings or respond incorrectly. Sensor faults, software glitches, or corrupted inputs can prevent proper detection of obstacles, pedestrians, or changes in traffic conditions. Real-world incidents involving semi-autonomous systems illustrate that these faults can lead to collisions, highlighting the need for robust engineering safeguards, and continuous monitoring (Rob Wile and Lora Kolodny, 2024). 
[bookmark: _Toc216033385]Misinterpretation
A further issue arises from misinterpretation, where perception systems analyse data incorrectly. This may occur due to sensors misreading, challenging environmental conditions, or deliberate attempts to confuse the system. When an autonomous vehicle misidentifies an object, fails to detect a hazard or perceiving one that is not there it may brake suddenly, swerve, or take unnecessary evasive action. Autonomous systems rely entirely on accurate perception, even minor misinterpretations can create safety risks for passengers and other road users (Mao, 2020).
[bookmark: _Toc216033386]Unpredictable environment
Finally, autonomous vehicles must be able to comprehend unpredictable environments. Poor road surfaces, unclear lane markings, temporary construction zones, debris, and harsh weather conditions all affect sensor performance and vehicle control. Human behaviour adds to the unpredictability, as pedestrians, cyclists, and other drivers can act erratically. These factors can challenge the vehicle’s ability to navigate safely, even when all internal systems are functioning correctly (Sankar, 2024).
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	Risk
	Description
	Likelihood
	Impact
	Risk Rating

	Remote Hacking
	Cyberattacks may alter V2X data or interfere with vehicle controls.
	Low–Medium
	High
	High

	Malfunction
	Hardware or software failures may prevent correct hazard detection or response.
	Medium
	High
	High

	Misinterpretation
	Sensors or perception software may misread the environment, leading to unsafe actions.
	Medium
	Medium–High
	Medium–High

	Unpredictable Environment
	Weather, road conditions, and erratic human behaviour may create unexpected hazards.
	High
	Medium–High
	High



[bookmark: _Toc216033388]Solution
A simple holistic solution is to use multiple sensors, slow the vehicle when unsure, and limit autonomous driving to tested conditions. The system should detect confusing situations, safely pull over if needed, and receive regular updates based on real-world issues to improve performance in unpredictable environments.

[image: Learning Autonomous Vehicle Safety Concepts from Demonstrations ...]












[bookmark: _Toc216033389]Engineers role in society
Chartered engineers play a crucial role in society, guided by professional codes of conduct that outline expectations for ethical behaviour, public safety, and environmental responsibility. Two major organisations that define these standards in the UK are the Institution of Mechanical Engineers (IMechE) (2025 Institution of Mechanical Engineers, 2017)(figure 2) and the Engineering Council (Engineering Council 2025, 2025) (Figure 1).
The IMechE Code of Conduct requires engineers to act with integrity, maintain professional competence, and prioritise sustainability (2025 Institution of Mechanical Engineers, 2017). For motorcycle engineers, this responsibility extends to reducing emissions, improving fuel efficiency, and ensuring that components and systems are designed with minimal environmental impact. Motorcycle engineering involves unique challenges compared to automotive engineering, such as balancing performance with weight reduction, managing noise output, and improving combustion efficiency. Engineers must therefore make decisions that not only enhance rider experience but also support long-term sustainability, such as cleaner engine technologies, using electric powertrains, and selecting environmentally responsible manufacturing materials.
The Engineering Council’s Statement of Ethical Principles reinforces these expectations by emphasising integrity, respect for life, and responsible use of natural resources (Engineering Council 2025, 2017). Motorcycle engineers are expected to consider how their work affects road safety, rider vulnerability, and environmental impact across a motorcycle’s entire life cycle. This includes assessing emissions from production to end-of-life disposal, improving braking and stability systems for safer operation, and ensuring motorcycles meet or exceed environmental regulations such as Euro 5 standards (2025 RAC Motoring Services, 2025). Engineers also have a duty to challenge unsafe or unsustainable practices within the industry and lead the transition to cleaner, more efficient technologies.
Together, the codes position motorcycle engineers as key contributors to societal well-being. By adhering to these professional principles, they help ensure that advancements in motorcycle performance, design, and technology remain ethical, environmentally responsible, and aligned with sustainable development goals.
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[image: Fault Tree Analysis Diagrams Solution | ConceptDraw.com]Problem solving
· [image: ]Engineers could use a wide range of problem-solving approaches that help them solve problems during product development. The key to solving a problem would be to use a systematic approach to identify and analyse the problem to then produce the appropriate solution to the problem. Fault Tree Analysis (FTA) is an effective approach used to determine the cause of a problem. It involves breaking down the root cause of a problems contributing factors. This can be represented as a model called a fault tree (Figure 3). This method is widely used in engineering to understand how a problem occurs. Once problem and its contributing factors have been clearly identified, engineers can then develop effective corrective actions to eliminate the root cause and prevent the issue. Another effective strategy is Divide and Conquer; this strategy involves breaking a complex problem into smaller, manageable subproblems. This works because it reduces being overwhelmed and enables small progress bit by bit. A good way to visualise this strategy is using a flowchart (WsCube Tech, 2025) (Figure 4). A flow chart is a visual diagram that represents the steps of a process in a logical, sequential order.Figure 3 Fault tree example

Figure 4.  Divide and conquer flow diagram

[bookmark: _Toc216033391]Team structure
[bookmark: _Toc216033392]Personal review
When I worked in a small group to repair a motorcycle, replacing the ignition barrel and cleaning the carburettors. the team included me and three other mates. At first, we thought the task was straightforward, upon installing the new ignition barrel, the bike lost spark. Two of us believed the barrel was not at fault, the other two argued it was the ignition barrel. This disagreement escalated into a heated argument, because each subgroup was confident in its performance. After extensive testing and checking, we discovered that the barrel was missing a component, which turned out to be the root cause.
[bookmark: _Toc216033393]Structure used
	feature
	What Applied in Our Team
	Positive Aspects
	Negative Aspects

	Structure type
	Informal team (no formal structure or roles)
	Quick to assemble, flexible, everyone volunteers and contributes equally
	No clear leadership or decision-making process decisions became arguments rather than consensus risk of overlooking root cause due to group bias

	Task assignment
	Everyone contributed spontaneously (some checked barrel, some worked on carbs)
	Enabled multiple lines of inquiry
	Effort sometimes duplicated or wasted, no systematic division of work, poor coordination and

	Decision making
	Informal, by debate between team members
	Immediate discussion, fast action
	Split opinions stalled progress, final decision was accidental rather than planned, depended on who insisted or tested last

	Accountability / ownership
	Shared among all, no individual accountability
	Everyone felt involved; equal stake
	When wrong conclusion was drawn (e.g. carburettor blame), no one took full responsibility, hard to learn from mistakes deeply.



[bookmark: _Toc216033394]Reflection
Working in such an informal team meant that although we got to work quickly and tried multiple solutions, the lack of formal structure and systematic troubleshooting caused confusion, argument, inefficiency and could easily have led to a wrong fix, had we not persisted. a more structured problem-solving approach or a better team organisation would likely have helped us find the missing component sooner and with less conflict.

[bookmark: _Toc216033395]Better team structure
A more suitable team structure for our situation would have been a cross-functional mixed with a matrix style team (S. Uma Devi, 2020). In this approach, each person would take a clear role based on their strengths for example, one focusing on electrical diagnostics, another on the fuel system, another on mechanical checks, and one acting as a coordinator. This structure encourages systematic testing, documentation, and organised communication rather than debate. By clearly dividing responsibility and following an agreed diagnostic process, we could have reached a conclusion faster. This would likely have reduced conflict and helped us identify the missing ignition-barrel component more efficiently.


[bookmark: _Toc216033396]Conclusion	
This report discussed the key responsibilities engineers face, from maintaining safety to solving problems and working well in teams. Health and safety rules showed why risk assessment is essential in any engineering task. The security matrix highlighted how cybersecurity now plays a major role in modern engineering systems. Tools like Fault Tree Analysis and Divide and Conquer demonstrated how using structured methods leads to better results. My team reflection also showed how communication and organisation affect outcomes. Altogether, the report shows that good engineering depends on safety awareness, clear thinking, and effective teamwork.
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In 2005 the Royal Academy of Engineering and the Engineering Council jointly created a statement of ethical
principles to guide engineering practice and behaviour. A revised statement was jointly produced in 2017.

The statement is the result of wide consultation, both within the engineering profession and with other professionals specialising in applied ethics. It contains
four fundamental principles and is designed to form the core of the codes of conduct published by the professional engineering institutions. All registered
engineers and technicians have committed to working in an ethical and socially responsible manner in accordance with their institution's code of conduct.

The Engineering Council and the Royal Academy of Engineering (RAENg) believe that all persons engaged in engineering at any level, from the youngest
apprentice and student, should be educated and encouraged to think and work in accordance with these ethical principles. The statement is therefore
offered to employers and to education, training and qualification providers to adopt or include in their curricula as they see fit.

The aim is for engineering to be seen and recognised by the public as a trusted and ethical profession.
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