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[bookmark: _Toc152502381]Introduction
In this Technical report, there will be an understanding on engineers within the industry based off knowledge, and research from multiple sources.
Being split up into relevant sections, this report will go into detail on specific industry standard topics such as, Health and Safety, Chartered Engineers, Problem solving and team structure.
These topics are important in the world of engineering, as it help people work efficiently and safely whilst still working to the highest standards.
At the end of this report there will also be a Personal Development Plan.
















[bookmark: _Toc152502382]Health and Safety
Health and Safety is a very important topic in all workplaces, and not just for engineers. 
In this section, the text examines a task performed in the UWTSD, and what legislation of the H&S act this falls under.
[bookmark: _Toc152502383]UWTSD Health and Safety
This example is based on the process of manoeuvring a motorcycle, weighing the motorcycle from the front and rear wheel using two wired scales placed on the floor.
[bookmark: _Toc152502384]Legislations
· Manual Handling 
· Health and Safety at work act 1974

[bookmark: _Toc152502385]Manual Handling -
The Manual handling operating regulations were created in 1992 to protect individuals when Handling. Manual Handling is the movement of any load, which can include lifting, placing, pushing or pulling any object/load.
18% of all workplace injuries were due to Manual Handling techniques.
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(https://www.hse.gov.uk/statistics/overall/hssh2122.pdf)
Figure 1* Workplace injuries hse.gov.uk
Utilizing Personal Protective Equipment (PPE) is crucial in object handling, particularly with robust footwear featuring a slip-resistant base and steel toe caps for safeguarding against potential injuries from heavy objects.
Conducting a comprehensive risk assessment for manual handling is essential to identify potential hazards and establish precautionary measures to mitigate risks associated with the diverse factors involved, ranging from the nature of the load to the effectiveness of the route and the risk of tripping or slipping.

[bookmark: _Toc152502386]HSAW (In Engineering Workshops)-
The Health and Safety at work act protects employees/students as best as it can from potential risks and hazards that could happen in the workplace.
In a workshop environment there are a lot of things to consider considering Health and Safety.
Firstly, making sure everyone has the appropriate training for the task they are performing. This training should include the exact procedure of what has to be done, how to use the equipment if any is used, and any extra requirements such as what PPE should be worn.
PPE should be provided by the employer to maintain the safety of the employee.
PPE for the chosen activity consist of a set of steel toe cap boots for the manoeuvring of the motorcycle and training on manual labour for lifting onto the scales.

[bookmark: _Toc152502387]Risk Assessments 
Risk assessments are structured procedures for recognizing, evaluating, and prioritizing potential hazards in diverse settings. These involve analysing the probability and consequences of risks on individuals, property, or the environment. The goal is to implement measures that mitigate risks, promote safety, and ensure adherence to applicable regulations or standards.




[bookmark: _Toc152502388]Risk Assessment Matrix
Below is an example of a risk assessment matrix:
[image: How to use the risk assessment matrix to organize your project better]
Figure 2* Risk Assessment Matrix - tms-outsource.com/blog/posts/risk-assessment-matrix/

A risk assessment matrix determines the level of danger a risk has, based on the probability of the risk happening, and the impact that the risk can have.
For example, a risk that is likely to happen, and can cause serious injury will be in the high category, where as something that is extremely unlikely to happen but has the same impact will be in the low category (based off this table).

Also, as shown on the Risk assessment Matrix above, The risk to a company or person may not just be physical harm, but also property damage, costs associated with the risk, or even environmental impacts.

For the activity in UWTSD, as long as all H&S procedures are being followed, Students have had correct training (e.g. using a rear paddock stand), and have appropriate PPE, which for this instance is a set of Steel Toe Cap Boots, this risk rating will be LOW.
[bookmark: _Toc152502389]Engineers Role In Society
All engineers, including Motorcycle Engineers play a crucial role in addressing sustainability and environmental issues within the industry.
After researching different institutes of engineering, here’s how the 2 codes of conduct from the National Society of Professional Engineers (NSPE) and the Institute of Civil Engineers (ICE) may guide engineers to do this.
[bookmark: _Toc152502390]NSPE (National Society of Professional Engineers)
The NSPE ‘code of ethics’ emphasizes the importance of the health, safety and welfare of the public.
According to the Code of conduct, Motorcycle engineers should prioritize the development of environmentally friendly technologies, Such as Electric/Hybrid powered vehicles to reduce the environmental impact on the world. 
They should also consider life-cycle assignments of motorcycles, from when they are first produced, to the disposal of the motorbike. Doing this will minimize resource use and environmental degradation

[bookmark: _Toc152502391]ICE (Institution of Civil Engineers)
The ICE code of professional conduct highlights the responsibility of engineers to promote the well being of society and to safeguard the natural environment.
Looking more into this Code of Conduct, It states that engineers should integrate sustainable principles into the design and manufacturing process of motorcycles/parts. This could include Eco Friendly Materials, Green energy power, Optimising Energy efficiency and usage, and reducing waste.
It also states that engineers must stay informed about the latest environmental regulations and adhere to these, ensuring that their designs and products comply with the latest economical standards.

Looking at both of these code of conducts, Both state in one way or another, that engineers have a responsibility to think about the environmental impact of there product, design and manufacture process, and that it is in their best interest to comply with the standards set to minimize the environmental impact this has.
[bookmark: _Toc152502392]Problem Solving 
All engineers will come across a situation where they will have to use problem solving solutions to adapt and improve a product.
Problems can appear at any time during or after the production phase.
[bookmark: _Toc152502393]An issue found during development.
If an issue is found during the development of a product, this makes the problem easier to rectify.
When dealing with a problem in this stage, a 4-step problem solving method could be used.
Assess



Execute
Analyse



Organise 





Assess
Clarify the situation, this includes assessing its boundaries, Determine the nature of the problem, Understand and explain the problem to understand the problem fully.

Specify the outcomes of the problem.
What do we need to achieve, what needs to be preserved and what can be eliminated? E.g. User functionality can be eliminated, but the use of a particular material needs to be preserved.

Classify the structure of the problem.
Is it a physical issue? Or a different issue which may include sourcing the material, financial issues in which you need to find a cheaper alternative, or even a behavioural issue where the designed part is not operating as planned.

Analyse 
Consider an approach to tackle the problem. Will you repair the original? Or improve / reengineer the part.

Does it meet your requirements? Does the redesign/fix fit with the original needs, such as the timescale, budget, and materials used.

Identify changes you have made, and if they are necessary and will fix the issue at hand. Overcomplicating an issue can lead to further issues in the manufacturing process.

Use past products/similar products from other manufacturers to help redesign/find issues.


Organise
Create a plan with dates with key milestones to stay on a track. Add a contingency period to catch up in case more issues arise.
Include your timescale and budget in the plan to ensure you are meeting your requirements.


Execute
Execute the plan. 
Keep on top of your key milestone dates to stay on track and complete the project.
You can jump back to any of the previous stages if more issues arise.

 




[bookmark: _Toc152502394]Team Structure
My personal experience from working in a team that I am going to review is working with the Microlise Racing Team in the ETC paddock. 
In theory, this team structure was having the Team Owner overseeing the project, 2 data technicians, and 2 mechanics per bike, a 1st mechanic overseeing the work, and a 2nd mechanic shadowing the first mechanic and assisting the 1st mechanic.
Although This was not quite how the teams’ structure was due to a lack of mechanics on the job, and therefore I was working on a bike solo, although we had 2 mechanics on the 2nd bike.
This led to longer work times, although there was still a clear structure and good communication within the team. 
The team was new to that championship also, and therefore a lot of confusion was aroused on championship specific requirements, e.g., scrutineering procedures.
Looking over this now, an experienced mechanic/team member that was familiar with the ETC championship would have been very helpful, and solved any confusion caused.
A full team would have also been desired and helpful, although it was manageable without, and we all stepped up to help each other out when necessary.

(Y. Chang 1995) An element of a Dynamic team is to clearly state its missions and goals, and works with that in mind, focusing on results. In the Microlise team at this specific point, we had no clear goal with us not being in the championship before, although achievable targets / goals could have been set to help the team strive for an end result.

There was a lot of new members in the team, who have not met each other before this trip. I feel like more team bonding could have improved the trust and relationship that we had between each other.
(Baugley, 2002) Spending a lot of time together is an important, if not vital, element of team building. If you don’t spend time together as a team, then you will not:
· Trust each other 
· Find ways of 
· Communicating effectively 
· Handling conflict constructively 
· Developing mutual respect and tolerance
· Gain empowerment.






















[bookmark: _Toc152502395]Personal Development Plan
Name – Aaron Lilly
Degree – BEng (Hons) Motorcycle Engineering 
Previous Qualifications – AAA* Live and Technical Events 
Previous Experience – Mechanic/Rider/Team Owner Piper Services Racing Team, Microlise Racing Mechanic 
	Long Term Goals (5 to 10 years)

	To obtain a paid full-time position working with a motorcycle racing team.

Have a good understanding on a range of software and hardware used on production and prototype motorcycles.


	Short Term Goals (0 to 5 years)

	Pass university.

Obtain valuable experience within the motorcycle paddock.

Become familiar with industry standard procedures and why they are done in that way.


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	To obtain a paid full-time position working with a motorcycle racing team.

	My objective is to get a paid position in a motorcycle racing team within the paddock.
	· University Degree.
· Thorough understanding of how a race team operates at a high level.
· Full Time Schedule
· Experience in this chosen field
	I will measure this by obtaining a job within the racing team, working on bikes and logistics for the weekend.
This can then be measured from my job role within the team and move onto leadership/more responsible and technical positions.
	




2028

	Have a good understanding on a range of software and hardware used on production and prototype motorcycles.

	My objective is to have worked and fully understand the software and hardware used within racing on both production and prototype machines 
	· Access to software 
· Lecturer to assist with the learning of software. 
· Real life scenarios where I can put practice into work and use my knowledge in a practical situation.
	Having a good understanding of these principles will be measured by my understanding and competency of working with this software and hardware alone without assistance.
To measure passed this I will make sure that I continue my learning when new updates/new products are released to keep up to date with the fast moving motorcycle technology.
	



2028

	Pass university




	Pass all 3 years of university with the best grade possible to give me the knowledge to progress my career.
	· A good understanding on my projects 
· Assignments to be submitted on time and done to the best of my ability.
· A strong team of lecturers around me to assist me with this Goal
	This will be measured by my final grade from my studies.
	






2026

	

Gain experience

	Obtain valuable experience within the motorcycle paddock.

	· A growing list of contacts within the industry 
· An open mindset to try new things at any level 
· A willingness to learn and develop further 
	This will be measured by the amount of additional experience I can gain outside of my studies, through my racing, or any other opportunities I can get.
	




2023-2027

	

Gain industry standard experience 

	Become familiar with industry standard procedures and why they are done in that way.

	· A good team of lecturers around me to teach me industry standard procedures. 
· Experience within professional companies/Race teams to obtain valuable information and knowledge on these standards

	My knowledge on industry standard procedures and knowledge on why it is done in that way in a professional environment,
	




2023-2027




[bookmark: _Toc152502396]Conclusion
In conclusion to this technical report, Engineers have a great responsibility to care for health and safety laws, both physically, but also think and act upon the health impacts of the economical issues that engineering may have on the environment. 

It is important for Engineers, including Motorcycle engineers, to think about what the possibly detrimental impact their sector may have on the climate and the environment, and think of inventive and sustainable ways of working in a more ecofriendly manner, to help stop any unnecessary downfalls to the environment through this engineering.

We also looked at Team structures, and how and what makes a strong team with solid foundations to get them through to the end goal.  A manner of different team structures were looked at in detail and compared with a real life situation. Doing this highlighted the importance of a solid team and what can be done to improve a team and allow for them to work in better ways.

Finally, we looked at a personal development plan for myself, looking at what my goals are, what resources I need to achieve these goals, and how I will look at measuring my success for these. 
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