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[bookmark: _Toc205250007]Introduction

This report is an overview of an engineer's role, not only in society, but also in improving health and safety through methods of risk assessment. This discusses a recent activity for which legislation for health, safety and PPE will be analyzed. An engineer’s role will also be discussed in further detail to include the code of conduct which engineers are expected to follow in their work. This is especially important as it includes responsibility for sustainability and environmental impact.
This report will also cover an engineer's problem-solving ability, a personal review of teamworking ability and a personal development plan. Within this discussion there will be further research into different team structures and an example of problem solving.

















[bookmark: _Toc1272698390]Chapter 1: Health & Safety with Risk Assessments

[bookmark: _Toc668277012]Chapter 1 (a): A Review of Legislation
An activity conducted at the university during workshop sessions is the use of a lathe to practice machining a part. So that the health and safety of this machine can be discussed, it is important to know what the machine is. A lathe, according to Ercon Engineering (2021), is a machine that is used to shape metal or wood by rotating the material around a stationary tool. This removes excess material, creating an accurate finish to a part. Due to the machine having multiple and fast-moving components, there will have to be health and safety legislation considered as a way to ensure that the lathe is operated in a safe way.
[bookmark: _Int_073M8Fnm]To make sure that the work environment around the lathes and other machines is safe, the government has created legislation to protect the workers using the machines. As a major rule for using the lathe, the operator must take any necessary precautions to prevent accidents and reduce repercussions for the operator and surrounding lab (The Control of Major Accident Hazards Regulations 1999, 4). This means that when using the lathe, it is necessary for the operator to use the correct PPE to protect themselves against the machine. This should mean the use of eye and arm protection so that the swarf coming from the part being cut does not enter the eye or burn the skin. The employer of those using this equipment should supply suitable PPE so that the risk to health and safety is controlled (The Personal Protective Equipment at Work Regulations 1992, 4.1). To fit within the regulations, the employer must also make sure that the equipment provided is effective against the predetermined risk. The equipment must also work with any other equipment the worker would need to wear (The Personal Protective Equipment at Work Regulations 1992, 6.2). 
[bookmark: _Int_g9C5SafT][bookmark: _Int_8n3gWphX]For activity at hand, the use of safety glasses for eye PPE would fit as they protect the eyes from any swarf which may come off the workpiece. The use of a lab coat to protect the arms of the user and their clothing should also be provided to prevent any burns as a result of contact with hot swarf from the workpiece being cut. However, the user of the lathe also must make sure they are following safe practice to a reasonable degree to ensure it is safe and without risk to health (Health and Safety at Work etc. Act 1974, 4.2). For example, the user of the lathe must ensure all tools and workpieces are secure to reduce the risk of any parts coming off and injuring people or damaging the work environment.



[bookmark: _Toc1616734587]Chapter 1 (b): Risk Matrix and Identifying Potential Risks
Y Axis: Likelihood        X Axis: Consequence
	
	
	
	
	

	Hot swarf contacting the skin
	Trapping fingers while securing tool post
	
	
	

	
	Getting cut on sharp tool or edges
	Swarf entering the eyes
	
	Getting caught in the chuck while spinning

	
	
	
	Workpiece or tool coming off and colliding with someone/thing
	

	
	
	
	
	The chuck itself not being secured properly and coming off



When considering the risks displayed, the level or risk when operating the lathe can be determined as being medium to high level of risk. This means that the users of this machine should be provided with proper training and practice as well as appropriate PPE to reduce the risk of injury.





[bookmark: _Toc487517900]Chapter 2: Engineers Role in Society

[bookmark: _Int_Ftpaaeet]When an engineer is considering a new design or developing a product, they have to consider a variety of factors which they are responsible for. In the automotive and motorsport industries, there is a large emphasis on sustainable and environmentally friendly design. Charted engineers and engineers who are members of engineering groups are held to ethical standards which enforce these factors upon the engineers. An example of this is that members are expected to reduce and give reason for any negative impact on the natural environment. They also should not over-exploit natural resources and need to follow any environmental legislation that would apply to them (Institute of Mechanical Engineers, 2021). For a motorsport engineer, this means that they must consider how the cars will affect the environment when they’re racing and when being manufactured. The responsibility for them, therefore, is to make sure the car is built with the most efficient use of materials possible and reduce waste on material offcuts and unnecessary parts. They would also need to consider how much fuel is used during a race and tyres used across a season, then would be required to justify the usage. 
Engineers are also expected to contribute sustainably to society as a whole. Engineers should look further than the lifetime of the product to see potential economic, environmental or social impacts of their products. They should also consider how their work will be used in the future and whether the projects fit into a circular economy (Engineering Council, 2021). For motorsport Engineering, these guiding principles for sustainability would mean a focus on what will happen to the car parts after use so that waste is minimized, and materials can be recycled. This would mean the materials used have as long a life as possible before going off to be scrapped. 










[bookmark: _Toc1875936820]Chapter 3: Problem solving

During the development of a product, engineers will often come across problems in the design phase of their product. To improve the issues with the product, engineers will go through a method of how to solve the problem and will continue with the method until the product is perfect. One method for problem-solving in design is through making specific issues with your design into a more simplified one. This can then be assessed using engineering principles and from then a solution can be created. 
Theory of Inventive Problem Solving (Duran-Novoa and Torres, 2024)

This solution can then be implemented into the specific problem in order to find a specific solution (Duran-Novoa and Torres, 2024). This problem-solving method can then be implemented into a cyclical method for problem-solving where the design will then be tested for any further problems. 
Sometimes a problem with the design of the product isn't found until the product has already reached the market where the consumer will find the issue. This can lead to customer dissatisfaction, so it is important to improve the functionality of the product. The improvements can be easily identified by gathering customer feedback and rolling out surveys over time (Wray, 2023). 
In other circumstances there may be no issue with the design, but during the manufacture there can be issues with bought in parts. These parts can be vital to the manufacturing chain, so it is important that the supplier is on time and correct. According to the NLPA (2021), there are 5 necessary steps to overcome supplier issues. Firstly, that communication is clear, secondly that the expectation is clear, then the managers of each organization should discuss the issue to attempt to resolve it. If this fails, then consider other options that could replace them. When a suitable one is found, replace the current supplier immediately.
Flow diagram of the steps to resolve supplier isssues

















[bookmark: _Toc691792488]Chapter 4: Team Structure

Team structure is very important to the effectiveness of a group. It can improve the functionality drastically as people are able to complete tasks separately to come to a greater group result. I have experienced this firsthand while being a part of a DofE team for my bronze award. At the beginning of the group meetings, we had no structure or plan for our expedition, so nothing would be done by the end of each of the sessions. This would lead to us being behind on the route planning as well as meal and equipment planning. Even though it didn’t affect the practice, we knew we’d have to come up with something with the expedition not being far away. 
To combat the limited time we had left, we organized ourselves into having separate responsibilities so that everything could be done on time. I volunteered to do the route planning for the hike while others decided on the necessary gear and food for it. This organization, though basic, worked well enough to lead us to a successful hike and meant mostly everyone did their part. The problem with the strategy was that a few people in the group didn’t contribute during the planning, which led to an unfair dynamic in the group. 
To address this issue, we could have implemented a different type of team structure. We could have used a hierarchical approach to a team which, according to The University of Southern California, would have had one person in charge who would delegate the jobs in layers of importance and command (2023). 
Image Credit: (Chisel Glossary, 2022)     [image: ]
The benefit of employing this sort of system in my team would be that people who otherwise would be doing nothing instead would be assigned jobs in the team. This would mean everyone did their part and the team goals could've been achieved to a higher standard and faster than before. However, an issue that could occur with this method is that the people further down the structure could potentially feel as if they are singled out for being at the bottom of the chain. A better alternative to the hierarchy could be the use of a flat structure, which the BBC describes as a structure with a short chain of command across a small team (2024). This would better suit the team structure as, due to being only a small team, it would only need one person in charge of giving jobs to people. This still makes sure everyone has a role to play but also ensures that no one feels like they’re lesser within the team, so it would likely lead to a better team dynamic.
[bookmark: _Toc514804793]Chapter 5: Personal Development Plan
Name –	 Daniel Gooch
Degree – Motorsport Engineering 
Previous Qualifications – A Level Maths, Physics and Product Design
Previous Experience – Work experience in a precision engineering firm
	Long Term Goals (5 to 10 years)
	

	To have a job as a part of a motorsport team.
	

	Short Term Goals (0 to 5 years)
	

	To leave University with a first on the Batcheler's and potentially do a masters.
To achieve my first 1st on an assignment. 
To understand the aerodynamics of a race car.
To hit 100kg Bench Press
	

	Goal
	Objective
	Resources Required
	Measurement
	Target Date
	

	Job in a motorsport team
	Preferably a team in F1
	University Degree
	Keep up the grades, start in a lower formula
	2029
	

	100kg Bench



	Consistently be able to hit it
	Gym equipment
	Recording weight progress 
	Easter 2025
	

	To get a first at the end of uni

	To get a first at the end of each year
	Consistent revision of what has been taught in lectures 
	Tracking my grades throughout my time at uni
	2027
	

	To understand the aerodynamics of a car further
	To be able to design the aero of a race car 
	Reading further about aero outside of lectures
	Practice my Aero knowledge by designing my own models
	2027
	

	To achieve a 1st in any assignment

	Attempt to achieve this in all assignments
	Deeper reading in the library, practice with assignments 
	Keeping up with my grades throughout the year
	End of first year
	





[bookmark: _Toc1156102420]Concluding Statement

When considering all the legislation, health and safety in the workshop can be made easy by introducing proper PPE for the employees using the dangerous equipment. This would reduce the likelihood of injury to people in the workshop. However, they would still need proper training in using the machines as, even with the required PPE, there is still a risk that could be avoided. 
For engineers designing the parts, they must consider the short and long-term environmental impacts of their projects to provide a sustainable future. This can mean the consideration of more sustainable materials and manufacturing methods to prevent the exhaustion of finite resources and limit emissions. 
These factors are problems that engineers would have to overcome when designing their products. These problems can be solved by approaching the problem from a broader view and finding a broader answer to narrow it down. 
A structured team is far more effective than a team which is left to their own devices, though different team structures may be more effective for different types of team sizes and needs. For example, a flat team structure with one leader would’ve been more beneficial for my DofE expedition team than a hierarchal team structure. 
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