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Introduction
This report will look at Engineering in terms of what goes on in the workshop relating to Health and Safety with risk assessments, involving appropriate PPE (Personal Protective Equipment) and the risk assessment matrix using a real-life example. The report will also identify what engineers’ role in society is including responsibilities towards sustainability and environmental issues and how engineers work together with an effective team structure. On top of this included in this report is a Personal Development plan which is designed to help hit designated personal goals. The goal of this report is to highlight the importance of pre planning and structure when it comes to Health and Safety and working in a team in a workshop or even at industry level.

















Chapter 1: Health and Safety with Risk Assessment 
The real-life example being used in this section of the report is the repair on wheel arch roller to make it a fully functional tool. The tool includes a nut welded onto one end of a hole that is designed to have bolt go through which allows you to tighten the tool into the correct position. Due to the poor manufacturing quality the nut sits at an angle meaning you are unable to get the bolt through. 
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Wheel Arch Roller Example



The required equipment to replace the nut is an angle grinder and a flat disc. To find the relevant legislation on the PPE for a repair of this type is the Personal Protective Equipment at work regulations 1992 (Legislation.gov, 1992) as the angle grinder is a self-powered tool. 
This legislation states two crucial factors when it comes to PPE; Every employer should take steps in ensuring the personal protective equipment they provide is used properly, and every employee/engineer uses all suitable personal protection equipment provided to them when completing a task which might expose their health and safety to risk. Up to 80% of accidents can be attributed to human error so protective equipment is almost always needed to reduce the impact that errors have (White. J, 2018).
For the task of removing the nut from the wheel arch roller the proper PPE required would be steel cap boots, to provide protection from falling parts. Overalls, safety goggles and safety gloves are also needed to provide skin/eye protection from the sparks created by the angle grinder as it cuts through the nut, and the flat disc as you smooth off the area where the nut was to replace it with a new one. The safety goggles also provide eye protection in case the angle grinder malfunctions which could send the cutting disc flying into your face. This brings in another legislation, the Provision and use of Work Equipment Regulations 1998 which states all employers should ensure that work equipment is maintained in an efficient state, working order and good repair (Legislation.uk, 1998).
To identify the level of risk in the example of repairing the wheel arch roller a risk assessment matrix can be used. Risk assessment matrix utilizes a 5x5 grid to compare the probability that the risk will happen against how severe the outcome of the risk can be.
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For instance, the chances of the angle cutter malfunctioning and the blade flying loose are extremely low (level 1) however the consequences of this happening are catastrophic (level 5) making it a moderate risk. This tells you that correct Personal Protection Equipment is needed when repairing the wheel arch roller in case there is an accident. 







Chapter 2: Engineers Role in Society 
Engineers are held to an employer’s code of conduct covering topics such as company ethics and abiding by the law that is expected to be followed. The Volvo Group code of conduct has many policies such as health and safety, quality, human rights and it makes a big focus on environmental responsibility stating, “As a company, we are committed to shaping the future landscape of sustainable transport and infrastructure solutions” (Lundstedt. M, 2022). 
[image: Volvo 142S GT advertising Volvo Ad, Volvo Trucks, Cars Trucks, Retro ...]Governmental body agencies ensure that companies like Volvo are taking these steps towards sustainability by implementing regulations for instance limiting the amount of pollution that vehicles are allowed to emit (Theile. P. L, 2013).  What this means is their engineers have a responsibility to “minimise resource use, emissions and waste” (Lundstedt. M, 2022). For example, Volvos engineers would have to take required precautions when transporting or disposing of hazardous chemicals like engine oils.
The Engineering council shares similar views to Volvo when it comes to environment and sustainability in their code of conduct stating, “Engineering professionals have a duty to obey all applicable laws and regulations and give due weight to facts, published standards and guidance and the wider public interest.” (Engineering Council, 2005). One of these regulations is to “protect, and where possible improve, the quality of built and natural environments” (Engineering Council, 2005). 
So, engineers have a responsibility to make sure that what they are involved in is sustainable and wont damage natural environments as the practice of engineering does not exist outside the domain of social interest, as it has an inherent (and unavoidable) impact on society (Nichols. P. S, Weldon. F. W, 1997). In the automotive industry this could be anything from ensuring products are produced by environmentally friendly methods to looking for more sustainable ways of powering vehicles then fossil fuels.  

 Chapter 3: Problem Solving
Problem Solving can be made easier and more efficient using a standard method or process. Engineers face problems on a daily basis and therefore can uses these processes to assist them. For example, a company is designing a new angle grinder but during the late stages of development find the product tends to over vibrate causing the cutting disc locking nut to loosen. Using the risk assessment matrix, you could say this is an extreme risk as the disc has a high chance of breaking free which could cause catastrophic damage to the operator. 
To help in solving this issue the technological method of problem solving (Smart J, 2023) can be used which involves taking structured steps while tackling a problem. The first steps are to identify the problem and what you want to achieve, you then gather information about the problem and think of multiple solutions. So, for the example the issue could be the motor is too large for the tool or the rpm is set to high so some solutions could be a smaller motor or to reduce the rpm. You then pick what is the best solution and implement it, for the angle grinder the best solution would be to adjust the rpm as replacing the motor could also mean redesigning the whole tool, however this may also negatively affect the power of the tool. 
[image: ]Another method to help visualize this process is to use flow charts. Flow charts have the benefit of being clear to anyone reviewing them and gives you a good step by step guide on how someone went about solving an issue. 


3.1: Flow chart for Angle Grinder Problem


New Angle Grinder vibrates too much.



Decide on ways to reduce vibration.




Reduce size of motor?

Yes.
Redesign entire tool to accommodate smaller motor.

No.


No.

Lower motors RPM?

New Angle Grinder doesn’t over vibrate but also lost power. 




Yes.


New Angle Grinder doesn’t over vibrate.
Reduce RPM to prevent over vibration.




Chapter 4: Team Structure

[image: ]A time I worked in a team environment was when I replaced the fuel pump and fuel filter on my 1994 Volvo 940. I completed this task with two of my friends as my car still had the original 30+ year old pump and filter it came with which was now leaking. This job consisted of disconnecting the parts from the car, removing the small tray holding the pump and filter to the underneath of the car, replacing the parts and then refitting the tray and reconnecting everything back up.
 

When undertaking this task, we used a circular team structure which consists of everyone having their own role in a hierarchy with the leader being represented in the middle and lower-level team members are represented on the outer circles. This full-circle organizational structure keeps everyone connected, yet separate in their own circles (Asana, 2023). So, for example when we replaced the old pump and filter on the tray with the new ones, I was the leader, as I have done this job before on a 240, kept overview assisting when needed while one person did the pump and other did the filter.  

[image: ]
The positives of using this team structure are that it allowed for easy communication between us, and we could work on different areas at the same time. It also meant we could easily share our progress as we worked on our separate sections. However, one of the major draw backs using this team structure for this specific task was that the tray we were working on is small and the two parts are connected to each other. This meant we would often get in each other’s way and would have to wait for the other person to complete their bit before you could keep going with yours, hindering overall progress. 
[image: ]A more suitable team structure for this task would have been a process-based structure that emphasizes different internal processes rather than departments but is still controlled by a hierarchy system (Asana, 2023). This would have been more ideal as it would have meant we would have tackled it by doing one part at a time in order together increasing efficiency. Having a more structured approach to a task can make it easier and less stress full on the team. 
Chapter 5: Personal Development Plan
Name: Alex White
Degree: Automotive Engineering
Previous Qualifications: A-levels – Physics, Psychology and Core Maths
Previous Experience: Basic work and maintenance on motor vehicles, delivery driving, supermarket shop floor.
	Long Term Goals (5 to 10 years)

	Open a classic car garage specialising in 60-90s Volvos.
Becoming financially stable
Become a homeowner.
Potentially move country.

	Short Term Goals (0 to 5 years)

	Enter automotive industry at some level to increase experience and connections.
Get first property (rent)
Finish university

	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	
Become financially secure.

	To be able to buy things when I want and not be at risk of running out of money.
	Consistent Pay and self-control.
	15K in savings.
	2026

	
Become more organised.


	Have more structure when it comes to completing assignments and work.
	Develop a weekly plan that sets specific times for doing work and leisure.
	Have a working timetable that benefits my productivity.
	End of 2023

	
Graduate University


	To complete 3rd year and get my automotive engineering degree.
	Pass all three years of university and potential year in industry.
	To have an automotive engineering degree.
	2027-2028

	
Secure Job in field of interest.

	To have a job working for a company like Volvo or BMW.
	Degree in automotive engineering and more experience.
	Be Employed in Industry of interest.
	2028-2029

	
Family

	Start a family once financially stable.
	Partner 
	Have Children
	2030-2035

	Move Country
	To move to a different country for a few years or permanently. 
	Money and German passport.
	Living in a different country.
	2030-2040



Conclusion
In terms of the repair on the wheel arch roller knowing when and how to wear the correct Personal Protective Equipment is crucial in lowering the consequences of the risks involved. This translates to following the relevant Health and Safety Legislation set by employer or in this case of the wheel arch roller set by the University the repair took place in. Making use of a Risk Assessment Matrix can help generalise and identify the correct level of actions to take when doing a task that puts you at risk. 
Engineers have an important role in making sure they take sustainability and environmental issues into consideration when working in the automotive industry as their actions can have direct effects on wildlife and future generations to come. Companies code of conduct is important as they ensure that their employees take the necessary steps in making this happen.
Problem Solving is something Engineers do day to day and taking advantage of a structured technique like the technological method going through a structured process can help engineers visualise what they need to do solve the problem they are facing. Choosing the most appropriate Team structure when taking part in an activity can improve the overall efficiency, communication and quality of the task being undertaken. Choosing the wrong team structure could cause stress and lower overall productivity. 
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