	
	
	



Title Page
Title: Engineering Technical Report
Student details: Moses William Adair - 2403675
Module details: ACHA4011 - Workshop and Practice
Total word count: 1995
Submission date: 29/11/2024


Contents Page
Title Page .................................................................................................................................... 1

Contents Page ............................................................................................................................. 2

Chapter 1 ..................................................................................................................................... 3
1.1 Introduction ...................................................................................................................... 3

Chapter 2 ..................................................................................................................................... 3
2.1 Health and Safety with Risk Assessment .......................................................................... 3

Chapter 3 ..................................................................................................................................... 6
3.1 Engineers Role in Society .................................................................................................. 6

Chapter 4 ..................................................................................................................................... 7
4.1 Problem Solving ................................................................................................................ 7

Chapter 5 .................................................................................................................................... 9
5.1 Team Structure ................................................................................................................ 9

Chapter 6 ................................................................................................................................... 11
6.1 Personal Development Plan ............................................................................................ 11

Chapter 7 ................................................................................................................................... 13
7.1 Conclusion ....................................................................................................................... 13

Reference List ........................................................................................................................ 15

Chapter 1
This essay will discuss several different points, within the context of engineering, that cover topics such as health and safety, codes of conduct, personal team building and reflective experiences, and problem solving. This essay aims to demonstrate knowledge and understanding of specific technical concepts, alongside the application of practical techniques and standards of practice within the engineering and motorsport industry. 
Chapter 2 will discuss the relevant health and safety legislations applicable to an activity that was undertaken, as well as discussing PPE regulations, and how this applies to the industry and the mentioned activity. Chapter 3 mentions published codes of conducts and draws upon them in the context of environmental and sustainable responsabilities. 
Chapter 4 and 5 will focus on problem solving techniques that engineers frequently use, and individual experiences within a team structure, including both positive and negative elements. Finally, chapter 6 will include a personal development plan, that discusses current and future goals, progression, and final outcomes.

Chapter 2
The machine shop step profile was a practical task aimed to assess skills and abilities to machine a component from a technical drawing. This involved the use of hand tools and a milling machine. Tools used included, drills, hacksaw, files, centre punch, pillar drill, ball peen hammer, digital height gauge and a milling machine. 
Health and safety legislations in place for this activity, and use of the equipment mentioned above include The Health and Safety at Work act (1974), stating that there must be sufficient training and preparation for staff to understand and follow the health and safety requirements (British Safety Council, 2023). Additionally, it discusses how the environment where operations are taking place, must be held at a standard, in which operations are undertaken safely, with the spaces being properly maintained. Furthermore, the provided facilities and equipment must come with appropriate instructions and information (British Safety Council, 2024).
The Provision and Use of Work Equipment Regulations (1998) has relevance also, and states that equipment must be suitable for operation and use. Machinery must be fit for purpose, is reliable for operating and is frequently checked for decline. Tasks must not be undertaken by individuals who have not received relevant training. Additionally, appropriate measures such as protective guards and shields, isolating electrical and emergency stop and warning labels, and marking, must be implemented in relevant workplaces. This regulation is applicable to the activity, regarding the pillar drills and milling machines, used for the assessment task (Health and Safety Executive, 2024).
The Personal Protective Equipment Regulations (1992) discusses the purpose of PPE, and how it must be worn/ held by the user, during relevant tasks, to protect themselves. Employers must provide PPE and conduct risk assessments to determine the PPE required. Any PPE found to be necessary, must be deemed so by using the hierarchy of control and must always be provided free of charge to employees. The PPER (1992), includes a hierarchy of control, stating that PPE should be assigned as a last resort, to protect the health and safety of employees (Health and Safety Executive, 2022). Ideal working environments should not require any PPE. The Health and Safety Executive (2022), discusses how the hierarchy states that eliminating workplace risk is more effective that protecting against the said risk with PPE, and employers should aim to follow this. This PPE provided to do the workshop practical task could be considered an additional precaution or measure of safety, on top of the guards and stops put in place for the operator's health and safety.
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The machining task can be separated into operations to complete the task. Notable operations requiring evaluation include the use of the vertical height gauge, pillar drill and the milling machine. The risk assessment for the VHG, used for scribing the work, is moderately likely to result in injury. However, the typical injury outcome from using a VHG is a minor scratch on the hand, from the pointed end of the tool. Due to relevant safety measures installed during the use of a pillar drill (clamping and guards), the chance of a negative incident occurring is significantly lowered, however, if an incident were to occur, the impact would be far more damaging; entanglement and laceration. Finally, operation of the milling machine is the least likely to cause injury or pose a risk. This is due to the ability to operate the mill at a safe distance, away from the spinning tool, thus lowering the chances of entanglement.

Chapter 3
The Chartered Engineers Code of Conduct is formulated around the prominent level of professionalism expected from the engineering community. The Code of Conduct includes guidelines and ethics, and a standard of practice expected from engineering professionals. These guidelines encompass protection of the wider public, alongside respecting the public's interest regarding certain matters of engineering, for example, sustainability, the environment, and other matters of public interest. Additionally, it aims to support a certain level of competence and professionalism, while ensuring that conflicting interest are given consideration (Al Zahir, S. & Kombo, L., 2014).
The Royal Academy of Engineering (RAE) and the Engineering Council are the two publishing organisations for the codes of conduct for engineers. The RAE discusses responsibilities towards sustainability and the environment, as being key aspects in reducing waste and improving recycling (RAE, 2024). They describe a process that continues throughout design, maintenance, and manufacturing, all contributing to reducing waste. For instance, the time and material it takes to design an invention, stress test and manufacture a new motorsport apparatus, and how readily available parts can be. Consideration must be given to repairing and replacing parts, and towards less polluting methods of transport. The same thought must be given towards the travel of engineers and fitters, who may be required to travel nationally, and internationally, to amend troublesome parts or vehicles (RAE, 2011). 
The Engineering Council discusses the responsabilities of engineers to understand the life cycle of an invention or product, and to consider the sustainability of products throughout their existence. There must also be an understanding that the impact bought on by engineers may not only be local and short lived but may also expand to become long lasting and widely effective. Additionally, goals to work on contributing positively and proactively must be formed, alongside developing an understanding that engineers have a local and global influence, and therefore a responsibility. This can be seen in many aspects of motorsport engineering, formula 1 for example, in which a large and prominent engineering contributor, announced to improve the sustainability of the sport. Many other engineers will subsequential acted to be more sustainable (The Engineering Council, 2023).

Chapter 4
As discussed by Sario (2019), problem solving can be deconstructed into its constituent parts. Focusing on single elements and topics will aid combined efforts and group solution. Delegating sections peace by peace to individuals within a group will avoid some doing larger sums of work and some not contributing at all, as well as those taking control and limiting input from others.

Following a step-by-step initiative to solve a developing issue includes:

1. Knowing the source or root of the problem and what the issue is, in its simplest terms. Troubleshooting and experimenting with the fundamental concepts, keeping it simple, and even attempting to adjust existing parameters, dimensions, and minimal modifications. 
2. Communicating with others regarding viable solutions, collaborating aspects can be changed and considering an external opinion with prior knowledge of a similar experience is vital. 
3. Reading the design spec or manual to understand the task, and to ensure that obvious sections have not been missed. Repeating incremental additions or changes is a valuable tool in finding the limits of an apparatus, process, or design. 
4. Considering external factors that are not included within the field of expertise is important. The problem may lie elsewhere and is due to time, environment, or other stimuli. And if all else fails, then trying the project from scratch is an option. An unseen error was made long ago and the chances of finding it are slim, therefore wasting valuable time trying to do so is not advisable. Understanding the possible time, it takes and then deciding if continuing searching for a solution is better than starting over. 
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Chapter 5
A personal experience I have had, was during my time working within the team at Whiteland Restorations. The dynamic of the working environment, structure, and cooperation it provided, and the friendship that developed between the owner and I, is something I remember fondly. I was considered one of the team, where my contributions were considered equal. Due to the incredibly niche and conservative nature of the work we undertook, I was never considered a ‘simple employee,’ instead, was taken on as a working partner, friend, and confidant. Neither one was more expert when problem solving; we solved every problem together, with equal input. 
The loosely structured working hours and flexibility, was a great relief when working, allowing us to enjoy the work, thus improving the final finish. This furthered moral when working long hours, alongside greater self-esteem, when completing repetitive and tedious tasks. Our willingness to support and help each other with respective tasks, was the most prominent when comparing to other workplaces.
Some points to be improved regarding structure, lie in the lack of leadership, due to our equally shared responsibilities. It was not that I was undirected, but more so that I already had a solid understanding of my duties and responsibilities. This was due to projects always being shared, with both of us undertaking separate projects, where total transparency was common. I was left to undertake my work, and therefore a lack of orders was present, which contributed to a decline in production and efficiency, when compared to a standard workplace hierarchy. As a young engineer, I could perhaps have benefitted from a more directed set of orders, and while my work remained at a very high standard, it  would have been quicker if I was presented with a set of orders for the day, as opposed to being left to complete work in my own time. 
An independent working plan would have been beneficial, in which a structured plan was given, to enable independent working but with direction from my boss. The hierarchy structure implements a pyramid-type workplace, with workers and employees at the base, followed by management, and finally owners, CEOs, and directors. This is a widely acknowledge team structure, and allows for directed work to take place, with equal input from workers. 

[image: ]

The functional organisational structure would also have been beneficial in this workplace, delegating by skill and knowledge. Keeping a team/ individual within their speciality allows for improved organisation, innovation, and efficiency throughout the workplace. This allows for greater value within the company, as roles are stable and do not change constantly. However, many team structures would not be applicable to this working environment as they require a much larger sample and range of employees and individual jobs, rather than equal parts of everything.
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Chapter 6
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Chapter 7
To conclude, this essay has discussed the aspects mentioned in the introduction and provided a solid, in-depth knowledge on several engineering topics. The applicable health and safety legislations have been explored and relevance to the chosen activity an area of interest has been discussed. The importance of PPE has also been mentioned, and the criteria and hierarchy of control has been included. A risk assessment has been included also, using a risk assessment matrix. 

Additionally, the applicable codes of conduct for engineers have been discussed in relation to what the two publishing organisations have set out for proper engineering practice. This essay additionally mentions effective problem-solving techniques for projects, referencing well-known problem-solving rubrics. Relative team building experiences have discussed how positive elements supported personal growth and how negative teamwork could have been altered to improve the working relationship. Finally, a personal development plan has discussed aims and goals that would like to be achieved, and the installed plan that will support this. 
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