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[bookmark: _Toc183957478]Introduction

This report will look at a number of different topics such as health and safety. Most specifically health and safety legislation, PPE and practices. It will also look at the role of engineers in society and the code of conduct that they must follow especially when it comes to environmental and sustainability issues. It will also cover problem solving and what problems engineers face and what solutions they find to solve them. It will also look at team structures and their potential benefits and draw backs. Finally, it will look at personal development plans. 

1. [bookmark: _Toc183957479]Health and safety with risk assessment (Lathes)
Health and safety is important part of engineering and especially when it comes to operating lathes. They pose all kind of safety risks due to the use of fast moving, complex and heavy machinery. Health and safety legislations, not only protects machine operators but also ensures efficient working. According to (Procter machine guarding, no date) Machine shop equipment such as lathes are covered by the following legislation. 
[bookmark: _Toc183957480]Health and safety in work act 1974 (HSWA)
HSWA puts onus on both the employer and the employee, as explained by (health and safety executive, no date) It states that the general duties set out in the HWSA are the employer to employees and members of the public. Employees to themselves and their coworkers and the self-employed to themselves and others. 
The employer must provide safe working equipment and systems and a well-maintained working environment. They must ensure the safe use, storage, and transportation of items whether it be machinery, products, or substances, and must provide adequate training and instruction for machinery and clear health and safety information. Finally, they must also provide adequate first aid provisions.(Humphreys, 2007) 
It is the responsibility of employees to follow any guidance and instruction provided during training ,  make sure they take care of their own health and safety and the people around them, ensure not to do anything that may disrupt the health and safety protocols put in place and to inform their employer of any health and safety breaches or concerns. (What responsibilities do employees have for health and safety? - The Health & Safety Dept, 2022)
[bookmark: _Toc183957481]The Supply of Machinery (Safety) Regulations 2008
The supply of machinery (safety) regulations 2008 ensures that all machines supplied in the EU whether manufactured in the EU or imported from outside of the EU. Meet the same safety standards. This also covers second hand machinery whether supplied to industrial or commercial customers. It requires the manufacturers to conduct risk assessments and provide information on safe operation and maintenance of machinery to minimise safety risks.(The Supply of Machinery (Safety) Regulations 2008, No 1597 (as amended), 2023)
[bookmark: _Toc183957482] The Provision and Use of Work Equipment Regulations 1998
The aim of this legislation is to protect employee’s health and safety while using equipment. By ensuring that all equipment is suitable for the intended task, is well maintained and safe to use, that the operators are suitably trained on how to use it and that equipment has safety warnings or are fitted  with safety devices. (Harraway, 2002)
[bookmark: _Toc183957483]Personal Protective Equipment at Work (Amendment) Regulations 2022
The legislation states that employers must provide Personal Protective Equipment (PPE) to any employee whose health and safety is at risk. The employer must also ensure that the PPE provided is well maintained and is replaced if lost or becomes defective. The role of employees is to wear the correct PPE for the task and to report to the employer is PPE is lost or is no longer fit for use. (HSE (UK), 2022)
The PPE required when operating a lathe are safety goggles that fully cover the eyes and an over coat that fully covers the arms. It is also important that clothing is not loose fitting, jewellery is removed, and hair is tied back. 
[bookmark: _Toc183957484]The Management of Health and Safety at Work Regulations 1999
The main responsibility of the employer is to conduct a risk assessment and come up with suitable solutions to reduce any risks. (HSE, 2003)Figure 1 shows a risk assessment matrix for lathe operation.
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Figure 1- Risk Assessment matrix for lathes.

1. [bookmark: _Toc183957485]Engineers Role in Society
Chartered engineers have many responsibilities and must follow a code of conduct, which are set out by engineering institutes such as the engineering Council and the institute of mechanical engineers (IMechE). The 4 principles set out by the IMechE are practice competently and maintain up to date knowledge and skills, act with integrity and respect others, exercise engineering leadership and promote sustainability,(Code of Conduct explained - IMechE, no date) this is in the name of upholding a professional reputation. 
[bookmark: _Toc183957486]Engineers’ environmental responsibility in motorsport
Sustainability has become a big part of engineering, especially in the motorsport sector, with race series such as Formula 1 aiming to be net zero by 2030.  (Barretto Lawrence, 2022). With the current cars already being the most power efficient. (Formula 1 announces plan to be Net Zero Carbon by 2030 | Federation Internationale de l’Automobile, 2019) Thanks to the use of hybrid systems. But  F1 still thinks more can be done to reduce the effect on the environment, so as part of the new regulations for the 2026 season all cars will use 100% sustainable fuels. They hope that it will not only benefit the sport but also the wider automotive industry, with the fuel being compatible with most new and existing internal combustion engine cars. (Fekri, 2024). Although this is a step towards hitting the 2030 target. When compared to the emissions produced in other areas of the sport the cars themselves only account for less than 1% as shown in figure 2. As further part of the incentive F1 has teamed up with DHL who have converted all of their European logistics trucks to biofuel as well as using redesigned cargo containers enabling the use of more efficient aircraft.(F1, 2023) As a result of these changes along with others the organisation was able to reduce there foot print by 17%. (L  Jennifer L, 2023)    
 [image: Formula 1 carbon footprint 2019]
Figure 2 2019 F1 sustainability report (L  Jennifer L, 2023)

[bookmark: _Toc183957487]Problem solving
Having the ability to solve problems is a key part of being an engineer. It is their job to find the problem and come up with suitable solutions. To help solve the problem engineers use flow diagrams to find an effective solution. Flow diagrams break down a process or solution down into logical step by step actions.(Maciej Serda et al., 2013)An example of where an engineer may face a problem is during the development of a new product or piece of software. Figure 3 is an example of a flow diagram showing the process used when the product dimensions are incorrect during 3d printing. 
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Figure 3 flow diagram of 3d printing problem
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Figure 4 flow chart symbols and meanings (Zen flow chart, no date)

Although the flow diagram in Figure 3 is a basic representation of a flow diagram it clearly shows the step-by-step process to the solution. Flow diagrams are often more complex and use different symbols to indicate different stages in the diagram. As shown in Figure 4. Making flow diagrams is an excellent way to portray a lot of information in a relatively simple manner without the need to be trained in a particular field. Which is especially useful when people from different skill backgrounds have to work together. Whilst flow diagrams can be used on their own they are often used alongside other problem-solving tools. When creating flow diagrams, it is important that all steps of the process are included as well as the correct use of symbols and the flow of processes are consistent as to avoid confusion by the reader. Prior knowledge of the process is beneficial when creating a flow diagram. (s Richard, 2020)


[bookmark: _Toc183957488]Team structure
A time that I’ve worked as part of a team was when a good friend and I started and run a car sales. The type of team structure that was adopted was a flat structure, as it was just the two of us at that time. Due to his previous experience as an owner of a car sales he took on a more of a CEO role and looked after the company finances, business agreements and purchasing of stock vehicles. Whilst I adopted more of an employee role. As he had not run a business for a number of years, he was not familiar with the use of computerised systems so that was one of my main  roles along with marketing and general sales. An average day would usually consist of a morning meeting where we would discuss what cars we had going out that day, which cars were in body shops getting prepared as well as any customers that were booked in for test drives. We would then plan the day to ensure the most efficient use of time. 
[bookmark: _Toc183957489]Advantages 
A flat team structure is often used by small startup companies, that is why we felt this one was the best one for us. The advantages of this structure are, fast decision making which was vital for us as plans would often change throughout the day. Working as part of a smaller team increases collaboration, promoting efficient working and better problem solving. Team members also have more control of decision making and work structure which can lead to higher job satisfaction as they feel more involved with the business and an important part of the team. Staff members will often work harder for the business if they feel happy in their job. I found this to be the case. Finally, this type of team structure has lower overheads compared to other structures, which allows funds to be spent on expanding the business which is important for a new business.(organimi, 2024)
[bookmark: _Toc183957490]Disadvantages 
One of the draw backs of this type of structure are less potential for career progression for employees due to the lack of management roles available, which may lead to job dissatisfaction. Due to the lack of management structure, conflict between team members can increase especially when it comes to roles and responsibilities. Often in small teams such as this one, employees have a lot of different responsibilities, making it difficult to specialize in one specific role and can often lead to mistakes when switching between tasks. Working in smaller teams can also mean there is an increased workload on staff members especially during busier periods or when short staffed due to illness. Which often leads to staff members becoming burnt out. I found this to be the biggest struggle and would regularly work twelve hours shifts. (organimi, 2024)

[bookmark: _Toc183957491]Personal Development Plan
Name –	 Luke Davies
Degree – Motorsport Engineering 
Previous Qualifications – Honda UK parts apprenticeship  
Previous Experience –  parts man, service advisor, car sales and 3d printing business
	Long Term Goals (5 to 10 years) 
	 

	 My long-term goal is to get a job in either the motorsport industry or with in engineering. Failing that I would like scale up my 3d printing business and have my own engineering/ 3d printing workshop. I would also like to move abroad and start a family. 
	 

	Short Term Goals (0 to 5 years) 
	 

	 To continue my studies at uwtsd and graduate. 
Continue scaling up my business
 
 
	 

	Goal 
	Objective 
	Resources Required 
	Measurement 
	Target Date 
	 

	 
 graduate
 
	 Graduate my degree
	 Pass degree
	 Degree
	 2027
	 

	 
 Scale business
 
 
	 Scale my business to a point where it is my main source of in come
	 Money and equipment
	comfortable wage from business
	2030 
	 

	 Start a family
	 Have a wife and kids
	 girlfriend
	 When I have kids
	 2030
	 

	 Job in engineering
 
 
 
	 Get a job in engineering
	 Degree
	 Job in engineering
	2027/28
	 

	 car collection
 
 
 
	 Grow car collection
	 Money
	 More cars
	 2027
	 


 

[bookmark: _Toc183957492]Conclusion 
The topics discussed in this report highlights all the different aspects of being an engineer. It outlines the various legislations in engineering in terms of health and safety and the need for safe working practices. It also shows why engineers must portray a professional image and how they adhere to the same standards of work all over the world. It talks about the importance of good problem-solving skills and how they are overcome. Team structures are also an important aspect of engineering as a good team structure ensures a productive and efficient work environment. All these topics are a key part of becoming a good engineer.
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