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[bookmark: _Toc152528678]Introduction
This report will cover a specific task that has been undertaken, the health & safety requirements and legislation(s) relevant to the given task, along with a risk matrix encompassing the risks involved in the task. Additionally, this report will go over the significance of engineers and engineering within society both, historically and within the modern day, with consideration to the future of vehicular engineering and the environment. As an extension of the prior content, another area that will be covered by the report is problem solving within the industry, which ranges from minimal changes to preexisting products all the way to major recalls due to systematic or manufacturer fault, all areas of which would require a series of procedures in order to achieve maximum quality. To conclude, the report will go over personal experience within a team structure and how the experience was approached and handled as well as alternative methods that could be taken regarding team structure. As well as a personal development plan covering aims and desires for a future within this industry.


1. [bookmark: _Toc152528679]Health & Safety with Risk Assessments (Machining Workshop)
Working with large machinery, specifically working on a lathe or multi axis mill, is a task that requires a large level of risk assessment, all covering the wide array of dangers and potential incidents. A major legislation/regulation that is to be considered is PUWER 1998, or Provision and Use of Work Equipment Regulations 1998, these regulations, cover and “place duties on people and companies who own, operate or have control over work equipment.” (HSE, 1998). PUWER covers many areas of the necessary health and safety factors for machine work, for example, the regulations ensure machinery is suitable and safe for use, people operating the machines are fully informed and knowledgeable of the task they are to perform, people must follow and comply with all of the safety legislations.
A major area covered within PUWER is the personal knowledge and safety requirements, specifically personal protective equipment (PPE), many forms must be worn at all times when working in a machining workshop depending on the task at hand. For example, when working on a lathe and milling machine, the main forms of PPE to have are; safety goggles, sturdy (steel toe) footwear, and overalls or dust jacket as protective layer over clothes.


[bookmark: _Toc152528680]Risk matrix
[image: Diagram of a Lathe with explanantion of components]Using the previously mentioned tasks and the figure below, the overall risk rating can be worked out for working in a machine workshop. With a lathe, there are many things to consider, first of which is the jaws and the chuck, if the process is not done with extreme care, these components can cause a great level of damage or injury, however, if the person working with the equipment is well-versed and careful, the risk is very minimal due to the low likelihood. Additionally, the cutting piece and carriage can cause damage if not handled with care and appropriate tact. Considering these two areas and other components with potential dangers, the task of working with a lathe can be considered as an overall risk rating of medium/medium-high.[bookmark: _Toc152528699]Figure 1

Likewise to a lathe, working on a mill has many moving parts that require the utmost care when working with them, on the other hand, a mill also has an extra layer of protection with a protective shield between the person working on the machine and the work piece, therefore, the consequences, while similar to a lathe, are reduced, making the overall risk rating closer to a low-medium rating, with some areas potentially leaning towards medium.
	
	Consequences

	
	Minimal
	Minor
	Moderate
	Serious
	Extreme

	Likelihood
	Highly Likely
	Low-Medium
	Medium
	Medium-High
	High
	High

	
	Likely
	Low
	Low-Medium
	Medium
	Medium-High
	High

	
	Possible
	Low
	Low-Medium
	Medium
	Medium-High
	Medium-High

	
	Unlikely
	Low
	Low-Medium
	Low-Medium
	Medium
	Medium-High

	
	Highly Unlikely
	Low
	Low
	Low-Medium
	Medium
	Medium


[bookmark: _Toc152528700]Figure 2
2. [bookmark: _Toc152528681]Engineers Role in Society
Engineering as an industry holds a very important role within society and the world. Historically, engineering was the driving factor of societal development with things like the industrial revolution and further development into improving the life of general society. As time has passed, engineering has only become more necessary in the world as building blocks for the future. 
Chartered engineers hold an even more important role within society. They are in the position of setting a precedent towards a much more sustainable and environmentally focused future.  A major way for those who become chartered engineers are pushed to uphold these standards is through a code of conduct/ethics, designed and implemented by leading organisations such as, the World Federation of Engineering Organisations (WFEO) and The Engineering Council.
These same organisations also have their own focuses on ensuring the world of engineering can follow a more sustainable and environmentally friendly future, the main way that this is pushed towards engineers throughout the world is through a code of ethics (the engineering council with the Royal Academy of Engineering)/The Code of Practice for Sustainable Development and Environmental Stewardship (WFEO). The code of ethics section 2, “Respect for life, law, the environment and public good” (Engineering Council, 2023) states that engineers should, protect and if possible, improve environmental quality, both natural and manmade, and remain extremely aware of limited natural resources. Additionally, the code of practice of the WFEO has ten principles, all of which have a focus towards environmental issues and sustainability, and many other areas to reduce environmental degradation in as many ways as possible.


3. [bookmark: _Toc152528682]Problem Solving
Within engineering industries, problem solving is a key to a company's overall success, as it allows people to discern what needs to be changed and modified in order to make the ideal product. The process of identifying and issue when producing a product consists of 7 main stages, identified in the following figures.
When dealing with a problem during development, it can simply be redesigned with minimal cost to resources as it would be a matter of a design error that does not fill ideal criteria or constraints, for the products purpose. This means that the product can be put straight into production once suitably redesigned and assessed.
The process does, however, differ with a problem that is identified after the product is on the market as their may be the need for a recall of the product due to dangers it may pose, this would mean a significant issue for reputation and finances as many consumers would be left unpleased with products being unsuitable for their purpose and recalling the product will cost money through resources and potentially consumer compensation.
If a problem arises with a product supplier during the process of a products development, this may significantly impact overall profitability as a result of money being wasted on a supplier that is uncooperative or unwilling to work together, meaning that more money would then be spend on either greater payment to a supplier for cooperation or seeking a new supplier to continue suitably.

1 [bookmark: _Toc152505395][bookmark: _Toc152516700][bookmark: _Toc152528683]
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[bookmark: _Toc152528685]Flow DiagramsYes
Proceed with sales


 Has the product met all needs?

No
Product design meetings, and desired outcomes/identify design errors



[bookmark: _Toc152528701]Figure 3

Yes
No
Begin product distribution
Yes
Are there any problems with chosen supplier?

Yes
Develop a supply plan with supplier
Begin production process
Final checks on finished products
Is the product suitable for distribution?
No
During development
Does the design meet criteria and constraints?
No
Submit final design for testing
Final design choices and comparisons



4. [bookmark: _Toc152528686]Team Structure
3 [bookmark: _Toc152528687]
[bookmark: _Toc152528688]Personal experience
One team structure that I have been a part of would come under the label of a horizontal team structure, where no one held a position above another. We all worked together relatively cohesively in order to complete the task we had been given, which was to build a bridge out of wooden skewers, stirrers, string and hot glue, and the final product was then tested with weights to see who could build the strongest bridge. Our team worked with everyone taking a specific task within the design, however, there were times where we would help each other in order to get each section completed and tested before our time was over. My own task was to work with the hot glue and fix the lattice design another member of the team had made for additional security. Meanwhile, another member of the team was busy designing the foundation of the design.
Overall, the quality of our final design could have benefitted from a different team structure as there was very minimal discussion and idea sharing due to us not knowing each other or how we worked both individually and as a team. On top of a different team structure, having a larger group would have helped as it would make working within a different team structure much easier.
[bookmark: _Toc152505401][bookmark: _Toc152516704][bookmark: _Toc152528689]Alternative structures
There are two main alternative structures that would have been available for the task which are, a vertical structure and a matrix structure. A matrix team structure would mean multiple people are leading the team either as a small group of their own or as individual area leader, this would be greatly beneficial given the task of building a bridge as it would have allowed the team members to work without the concern of where others may have been in terms of progress, allowing the team to flow a lot smoother and as a result more work could get done in a shorter period of time. While a vertical team structure shares similarities with a matrix, it varies when looking at the top of the team as there is a much greater sense of hierarchy, due to this there is less productivity than a matrix but still greater overall work quality than a horizontal structure.
The team structure that would work better than previously discussed would be a vertical structure based on the limited members and tasks that needed to be completed. The overall productivity of a team using a more vertical structure over the horizontal structure would be that there are people can assign roles to others rather than everyone struggling to figure out who is going to do what, which immediately gives the whole team more time to work with allowing for greater productivity within the team, with this increased productivity it would have allowed the team to create a stronger bridge and increase the results compared to the other teams.
5. [bookmark: _Toc152528690]Personal Development Plan
4 [bookmark: _Toc152505404][bookmark: _Toc152516707][bookmark: _Toc152528691]
	Long Term Goals (5 to 10 years)

	1. Having the knowledge and experience within a successful team or company
2. Starting a successful workshop of my own
3. Continue my education for further employability and personal gain


	Short Term Goals (0 to 5 years)

	1. First class honours degree – Motorcycle Engineering
2. Getting the experience required for a future within a race team and/or a motorcycle company



	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	First class honours degree – Motorcycle Engineering
	Earn the highest-level certificate by the end of university.
	Dedication and desire to reach the goal
	Earning a first-class honours at the end of my university career
	0-5 years

	Getting the experience required for a future within a race team and/or a motorcycle company

	Push myself to take part in activities that will result in the necessary experience and go outside of my comfort zone
	Opportunities to work within a team setting and under high demand
	Have a level of experience that satisfies the needs within my chosen industry.
	3-10 years

	Having the knowledge and experience within a successful team or company

	Learn enough information to develop myself into the best I can be within my desired area.
	Opportunities to work within a team setting and under high demand
	Gain some level of achievement within a team/company
	5 years

	Starting a successful workshop of my own
	Develop a plan and start up a shop where I can work towards my own desires
	Dedication, finance, and knowledge of greater areas
	Earn a set amount of experience and money
	10-20 years

	Continue my personal education for further employability and personal gain
	To be able to learn and further develop myself within desired areas
	Discipline within an area to keep pushing for more information and knowledge
	Increased knowledge surrounding certain areas
	N/a





[bookmark: _Toc152528692]Conclusion
[bookmark: _Toc152528693]Health & Safety with Risk Assessments
To conclude, when considering health and safety within a machine workshop has a wide range of regulations and legislations that cover all aspects. However, PUWER is the most ideal when it comes to machine work due to the fact that it focuses on how to work safely with some of the most dangerous equipment in the room through safe practices, PPE and much more.
As for risk assessment matrixes, they are shown to be an ideal way to identify the potential risks and dangers of specific activities, while also discussing whether they are hazardous by also assessing the chance of the worst case to occur at any given time.
[bookmark: _Toc152528694]Engineers Role in Society
It is clear, based on the information presented, that being an engineer within society is an extraordinary role and responsibility for any individual to hold, with this fact there is continuous proof that the success of society has been greatly due to the innovations and ideas that have come from all over the engineering world. Therefore, an engineer’s role and responsibility is to work as a part of the system which is a key building block of society and the world as it is today. Additionally, chartered engineers hold an even greater significance within engineering itself, paving the way for many future engineers by being major inspirations and role models for younger engineers and generations.
[bookmark: _Toc152528695]Problem Solving
Problem solving is an essential skill for any engineer, regardless of their role within the industry, due to the pure versatility it allows a company to have when developing and improving issues that occur at any point in a company’s life.
[bookmark: _Toc152528696]Team Structure
Working as a team can work in many different ways, however, it can be said that there are specific ways to improve the functionality of a team by simply adding certain roles and leadership while maintaining a solid foundation and balance, somewhere between a horizontal and vertical team structure
[bookmark: _Toc152528697]Personal Development Plan
There are many additional goals and aims that can be added as time passes, however, as of the writing of this report the previously mentioned areas are the main goals and priorities out of potential future goals.
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