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[bookmark: _Toc926704685]Chapter 1 - Introduction

This report will cover 4 distinct topics that are an integral part of an engineers job. First is health and safety with risk assessments and the importance of it within workplaces. This is then followed by an engineer’s role in society, looking at the code of conduct within 2 different organisations. After that is problem solving and how engineers overcome problems that experience before, during and after production. Finally, there is team structure which talks about the different structures that can be used within an engineering company as well as the benefits.










[bookmark: _Toc199059756]Chapter 2 - Health and Safety with Risk Assessments
Since the start of university course, students have been taught many practicals that require an extensive amount of health and safety. One of which being the lathe machine which is used to remove material and create a workpiece from a metal cylinder by rotating at very fast speeds. Given the numerous potential injuries, there is an extensive amount of health and safety in place to protect the users of a lathe machine. These include regulations that an employer as well as employee must follow to ensure the safety of themselves and others around them. One prominent regulation is the personal protective equipment (PPE) at work regulations 2022 (Health and Safety Executive, 2022). When using a lathe machine, this includes; steel toe boots, protective goggles and long overalls. Steel toe boots are used to protect the wearer’s feet from falling objects such as tools or workpieces. Protective goggles provide protection from airborne items entering the wearer’s eyes such as metal swarf. Finally, long overalls are important as they fully cover the wearer’s arms and legs to prevent swarf from hitting the skin.

Another notable legislation that applies to a lathe is known as The Health and Safety at Work etc Act 1974 (GOV.UK, 1974). This legislation covers every aspect of work but most importantly it ensures that employers are following the correct health and safety standards to protect their employees. Employers must make sure that the workplace is safe, which includes implementing safety systems on machinery and having routine checks to ensure proper functionality of equipment. Regarding the lathe machine, some of the installed safety mechanisms can include an interlocked chuck guard which stops swarf from flying off towards the operator. This stops the lathe from starting unless the chuck guard is down, eliminating any chance of accidental starts. Another feature is known as the emergency brake, this is used in emergency situations where the machine needs to be stopped immediately such as hair being caught in the machine (Machine Covers, 2020). 
[bookmark: _Toc1741425812]Chapter 2.1 - Risk assessment matrix 
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Figure 1: risk assessment matrix
There are many potential risks that can occur when working with a metal lathe. These risks differ in likelihood and impact and are then assessed for how major of a risk they are. One risk that can occur is having chips of metal swarf stuck in the skin, using figure 1, this is a 4 on the likely scale especially if the operator isn't wearing the correct PPE, however, it is a 2 on the impact scale as it doesn’t leave lasting damage. Overall, this is a medium risk. Another risk is getting something caught in the lathe and being pulled in. This is a 2 on the likelihood scale but when it occurs it can be a catastrophic incident, therefore, it is a 5 on the severity scale. Overall, this is a medium risk.

Overall, the lathe machine is a dangerous piece of machinery that comes with many risks but with the correct PPE and safety equipment, the likelihood of incidents can be reduced.




[bookmark: _Toc520442738]Chapter 3 - Engineers Role in Society 
Engineers are required to follow code of conducts to ensure that there is a trust between engineers and the public (Han, 2023). Organisations will publish their own code of conducts that their engineers must follow. An example of this is IMechE, otherwise known as the institute of mechanical engineers. IMechE prides in helping engineers new and old engineers to develop themselves and achieve their end goal within their careers. IMechE directly focuses on showing society how important engineers are (Imeche.org, n.d.). IMechE focuses on 4 principles which makes up their code of conduct. These 4 principles must be followed by every member of IMechE, and they are as follows; be careful and competent, act with integrity and respect, promote sustainability, exercise engineering leadership (Imeche.org, 2023).
Another organisation that has their own code of conduct is called EIT, otherwise known as European Institute of innovation and technology. EIT is an institution that prides in innovating and developing businesses, educational systems and research bodies. They achieve this using multi country partnerships which they refer to as KIC’s, otherwise known as knowledge and information communities. KIC’s have helped by starting new companies, providing a helping hand for up-and-coming entrepreneurs, and creating new products and services for the public to use (european-union.europa.eu, n.d.). EIT also focuses on 4 main principles which their members must also follow. These are; independence, impartiality, objectivity, and loyalty. The importance of independence within EIT is to stop systems being put in place due to external factors. The systems should be for bettering the public. Impartiality means that all decisions regarding EIT systems should be made unbiased. Objectivity means the systems should be decided solely based on statistics and laws. Finally, loyalty means that members of EIT should be loyal to the institution throughout (eit.europa.eu, 2010).




[bookmark: _Toc277014631]Chapter 4 - Problem Solving
Engineers have to solve many problems on a daily basis, often they are all different from one another. One common way of overcoming these problems is using flow charts to uncover and therefore resolve their issues. Flow charts are useful as they provide a clear step by step method to solving the issues, answering a set of questions with simple answers such as yes or no. Using these questions and following the paths, the flow chart should show you to a solution for your issue. There are various situations where a flow chart will be used, including; an issue found during development, an issue found once on the market, and a supplier issue in the production process. 

[bookmark: _Toc1664459823]Chapter 4.1 - Issue found during development 
[image: ]Figure 2: Flow chart showing the production process (Creately.com, 2024) 
If a manufacturer is experiencing issues during development, they may use a flow chart just like figure 2. This chart allows the manufacturer to go through every stage during development to make sure their product is as good as possible whilst still being feasible to make with respects to cost and laws. 
[bookmark: _Toc144461965]Chapter 4.2 - Issue found once on the market
[image: ]Figure 4: Flow chart for development once on the market (Edrawsoft, n.d.) 
If an issue is found once a product is on the market, the manufacturer may go through a flow chart like figure 3 to evaluate issues within the product and of ways to develop them. This flow chart can also be used to create a newer version of an existing product if the original was well received by the public. 
[bookmark: _Toc1891417712]Chapter 4.3 - Supplier issue in the production process
[image: ]Figure 4: flow chart for a supplier issue (Ma, Wang and Chen, 2017) 
If a manufacturer is experiencing issues with a supplier during production, they may use a flow chart just like figure 4. This shows possible routes that they can go down to still complete orders such as outsourcing to another manufacturer. If they can't find a solution with this flow chart, they may find a new supplier or as a last resort, stop making the product all together. 
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 [image: ]Figure 5: Functional team structure 
During my final year at college, we were tasked to complete a group project which involved us developing a portion of a Greenpower vehicle. This required us to set out roles for each member of the team. Our team structure that we decided best suited our small group of 3 people was a functional structure. A functional structure meant that we had one dedicated manager that overlooked all our plans to make sure that they co-aligned with our overall target. The other two members had their specific roles, one was focused on the designing process and the other was a project coordinator. This meant one person was looking at what standards our developed systems had to meet and the other was creating potential ideas that could be modified to meet the requirements. Overall, this structure worked well for our group as we could easily track at what point we were at within our project and the manager would ensure we stayed on target to reach our deadlines. However, there are some downsides to using a functional structure. Looking at figure 5, the designer very rarely communicated directly with the project coordinator and vice versa instead the manager was the middleman. This meant that some ideas and opinions were not displayed properly or were lost in translation, leading to our final design not being to the liking of all team members.
[image: ]Figure 6: self-managed team structure 
Another type of team structure that we could have used instead of functional is known as self-management. A self-managed team structure is where there is no designated leader as such, instead control is split amongst the team members where they can make important decisions as a group (Tsuei, 2022). If we had implemented this in our college group project, we would have been able to split the workload amongst 3 people. Looking at figure 6, this would also mean that we would be able to communicate better with each member, possibly having regular meetings to communicate with each other and discuss where we wanted our project to go. In general, self-managed team structures are more likely to share information and communicate better with all team members as everybody benefits equally from a good result, unlike in other structures where the managers will benefit more than everybody else. Moreover, this results in team members having a stronger work ethic and completing tasks that much quicker (Bunderson and Boumgarden, 2010).

Overall, I believe that a self-managed team structure would have suited our project significantly better than a functional team structure as there would have been better Commuinication and an improved work ethic between the designer and the project coordinator.
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Before starting this university degree, I attended Coleg Gwent in where I studied motorsport engineering for 2 years. It was during this time that I gained experience working on my first vehicle. The college had a bought a Mini which they planned to race as a part of a race series held at castle coombe. This meant we were responsible for getting the vehicle up to spec before it could be raced. I personally was tasked with designing a battery tray for the vehicle so that it would be held in a stable position but still be able to be removed. I was also tasked with de-rusting parts of the underside of the vehicle so that they could later be painted to match the colour theme of the vehicle. 

Additionally, during the course there were many practical aspects that we were taught and accessed on. Some of which were using carbon fibre to create intricate shapes. We also worked on a Caterham 160s, removing and changing both the drum and disc brakes. Finally, I had experience with stripping down an inline 4 engine which we were accessed on speed and accuracy when taking apart, measuring components, and putting back together.

	Short Term Goals (0 to 5 years)

	My short-term goal is to firstly complete the university course which will take me up to the year 2027. During this, I will get experience working amongst the university rally team. After I have completed the university course, I aim to travel for a year abroad. Finally, in 4 to 5 years I wish to get a job as a part of a motorsport team so that I can begin my career in the industry.

	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Complete Motorsport Engineering University degree
	Get a 1st in a motorsport engineering university degree at UWTSD.
	Attend all university lectures as well as extra study sessions for topics that I’m struggling with. 
	 A 1st in motorsport engineering.
	2027

	Be a part of the University rally team.
	Help install and repair components on the vehicle.
	Spend my free time during the week in the motorsport garage working on the vehicle.
	Make a difference to the vehicle. 
	2024 - 2027

	Go on a gap year
	Go travelling across Europe and Asia for a year
	Save as much money as possible to afford the flights, accommodation and spending fees.
	Arrive at the first destination of the trip.
	2027 - 2028

	Get a job as a part of a motorsports team
	Get an entry level job working with CAD software
	[bookmark: _Int_RMe2U3ef]A bachelors degree in motorsport engineering
	Have a first day at the company.
	2028 - 2029

	Long Term Goals (5 to 10 years)

	My long-term goal is to work for a f1 team focusing on CAD software, moving my way up through the company. 

	Goal

	Objective

	Resources Required
	Measurement

	Target Date


	Get a job within a formula 1 team.
	Get a firm job working with CAD software within a F1 team.
	Experience working amongst a smaller motorsport team, as well as a university degree in motorsport engineering. 
	Have a first day at the formula 1 team. 
	2034
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In conclusion, engineers must think about a variety of topics when designing, manufacturing, and implementing new ideas. Such as the health and safety of their product or the code of conduct of companies, making sure that the idea is safe to produce and safe for customers to use. Also, the code of conduct ensures that engineers are thinking ethically when implementing their ideas.  Furthermore, team structure is important to think about as it can have an impact on how the product turns out. Overall, engineers have a massive responsibility to deliver a benefitting product whilst also being ethical and not damaging the public image of engineers. 
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