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Introduction

[bookmark: _Toc1446485123]This report will examine what is required to design, test, and manufacture a performance brake kit for a 2016/2017 6C VW Polo GTI, a desirable performance hatchback which boasts an excellent base platform to modify.

[bookmark: _Toc666703092]The most desirable area to modify on this vehicle is the engine performance, at a manufacture BHP (brake horsepower) of 192 some have exceeded this number upwards of 700BHP. The increase in power means the vehicle can accelerate much quicker and reach much higher speeds, however, this leaves one major question; is the stock braking system up to scratch for such speeds?

The realistic answer is no.









[bookmark: _Toc2097181772]Team Structure

The most efficient way of producing the product is to formulate specific areas for each product being developed. The Engineering team will be split up into 3 areas: Parts in motion, compression parts and fluids. in order to maintain high working standards for the team members, there will be no team leader communication between the teams will be priority to ensure all products will coherently work, so the accessibility to communicate between teams will be of high importance and considered when planning the layout of the workshops. Listed below are the team names, what areas the team will cover and what items the team will be required to develop.
	Team 1
Motion
	Team 2
compression
	Team 3
Fluids

	Brake Disc
	Brake Calliper
	Braided Lines

	Bell
	Calliper Bracket
	Brake Fluid

	
	Brake Pads
	



[bookmark: _Int_mY6VHu7k]For the sales and research of the product a marketing team will also be required to idealize the preferred method of engineering, visuals, and distribution of the product. A marketing team is essential in all areas of business and engineering hence it is essential to have one if the project is to do well. The marketing team will be separated.
The best route to structuring the team is known as a ‘horizontal’ approach as stated by Indeed Editorial Team, whereby all team members are equal in position but with assigned duties based on knowledge and skill which all add up to fulfil the final goal of creating the product. This approach works best in smaller teams as each role does not require supervision allowing the engineers to approach the task as they see fit using the information provided by the marketing team. Any mistakes that are made are not reflected on the team manager as there is not one, hence it keeps morale high and allows the member who makes any mistake to learn from it and improve without being disciplined in any way. A major downside to this structure is if members of the team get into disputes or lack motivation to do the task in hand, the lack of a leader role can allow these issues to persist in the environment which can affect numerous things such as missing deadlines, quality of the product and if anything can cause health and safety issues. 
[image: ]
[bookmark: _Toc1713929594]Engineering Code of Conduct
In any work environment Engineers must follow carefully thought-out codes to maintain a sustainable and efficient work environment while prioritising the health and safety of the members of staff and the members of public. The code of conduct is put in place to maintain the companies 

1. Practice competently and maintain up-to-date knowledge and skills
[bookmark: _Toc208850695]We should act with care and competence
· Maintain our professional knowledge and maintain a record of continuing professional development.
· Only undertake professional services in areas of current competence
· Should disclose any relevant limitations on our competence to undertake professional work
· Quantify and limit risk in all aspects of professional work, including with those who are working under our authority
· Ensure that we maintain adequate professional indemnity insurance either via employer or personally.

2. Act with integrity and respect for others
[bookmark: _Toc1960208833]We should act with integrity and in a reliable and trustworthy manner
· Do not knowingly mislead nor allow others to be misled.
· Should respect confidentiality obligations express or implied.
· Present and review engineering evidence, theory and interpretation honestly, accurately and without bias
· Avoid deceptive acts and refrain from corrupt practices
· Reject bribery and record gifts or hospitality received
· Declare conflicts of interest
· Do not implicate the Institution in oral or written correspondence.

3. Promote sustainability
[bookmark: _Toc1927788129]We should engage responsibly with the environment
· Recognise the importance of socioeconomic and environmental factors
· Comply with obligations for health and safety and environmental protection
· Take account of the needs of a diverse environment, while never knowingly or deliberately exploiting natural resources
· Balance the needs of the present with the needs for future generations.

4. Exercise engineering leadership
[bookmark: _Toc77790875]We should contribute positively to the public perception of the profession
· Contribute to public discussion on engineering matters within own area of competence and in an objective, clear and truthful manner
· Take positive action when we encounter unmanaged risk or malpractice
· Advocate and support the extension of ethical practices and respect the rights and reputations of others
· Support and encourage diversity within the industry.























[bookmark: _Toc415669035]Issues, Legislations and Standards
[bookmark: _Toc325817195]Health And Safety
Health and safety during an engineering process is of extreme importance as there are a vast number of ways the equipment being used can cause harm or even death to those in the surrounding area. Safety Management Limited states that in 2021 alone there were 22 fatal injuries recorded in manufacturing in the United Kingdom, even with all the modern-day safety measures taken this figure just shows how quickly something can go wrong. 

[bookmark: _Int_nwxO5SOa]When working for a customer, especially when overlooking a team, it is imperative that the proper health and safety regulations are carried out to prevent harm but to also maintain the integrity of the company. In order to set the standard of a safe working environment the following legislations were put into place in the UK:

· Health and Safety at Work etc Act 1974 (HASAWA)
· Management of Health and Safety at Work Regulations 1999
· Lifting Operations and Lifting Equipment Regulations 1998 (LOLER)
· Provision and Use of Work Equipment Regulations 1998 (PUWER)
· Pressure Systems Safety Regulations 2000 (PSSR)
· Control of Substances Hazardous to Health 2002 (COSHH)
· Supply of Machinery (Safety) Regulations 2008
· Electricity at Work Regulations 1989

The following steps should be taken to effectively manage risk. 

1. Identify hazards  
When looking around you place of work, highlight areas which may pose a danger. Keep in mind:
· How people may navigate the workshop and equipment,
· Which materials are being used, for example certain chemicals and substance that cause health affects if handled incorrectly,
· The general state of the environment, for instance the level of cleanliness 

2. Assess the risks 
After identifying the hazards, assess the level of risk each hazard could pose. Decide:
· Who is at risk and how,
· What procedures are already being taken to prevent harm, 
· What further action (if any) needs to be taken to control the risk, 
· Who is responsible for carrying out the necessary action,
· When the action needs to be carried out by

3. Control the risks 
Following the assessment of what action is already being carried out, ask yourself:
· Can the hazard be eliminated all together?
· If not, how can the risk be controlled so that harm is unlikely?

4. Further controls 
If the risk cannot be controlled, consider:
· Redesigning the job,
· Using alternative machinery, materials or processes where the same outcome can be attained, 
· Ways to reduce exposure to said machinery, materials or processes,  
· Providing personal protective equipment for those not only working with the risk but those who may be additionally affected in the workplace, ensuring all relevant individuals wear it











Product development
The priority throughout the development of this product is to achieve the end goal of a functioning and efficient braking system.
To ensure this the team will be using a problem-solving method which will consist of these 5 simple steps:
1. Highlight the issue
2. Outline solutions
3. Get an outside perspective
4. Pick a solution and act
5. Re-evaluate
This is the HOPAR method which has been generated in the best of interest of this specific process. 

[bookmark: _Int_L6iEiDnk][bookmark: _Int_uizRzLDO]Going through the HOPAR method (Highlight, Outline, Perspective, Action, Re-evaluate) starting with highlighting the issue should always be the first step as gathering information is necessary as it outlines what the problem is, where the problem is and how it is affecting the desired area. Then using this information in step 2, outlining the possible solutions and listing them allowing one to highlight the ideal and most effective solution. This brings me onto step 3 which is getting an external perspective on which solution to carry out as having another set of eyes on the problem is always useful as it reduces the risk of human error. According to HSE Gov, Human error accounted for 100% of health and safety incidents which occurred in 2021 highlighting how important it is to account for the potential errors that humans make, especially when it comes to designing and producing a performance brake kit of fast-moving vehicles that if fail can be fatal. When an appropriate solution has been selected this enables step 4 which is to act on applying the solution as efficiently as possible while maintaining the code of conduct in doing so. Once the solution has been applied and the problem has been eliminated, the implementation of Re-evaluating what action has been taken is important as if the action taken out has been incorrectly carried out or the chosen solution was not appropriate, this can lead to more problems or even concerns to health and safety. 

An example of these steps being put into play are as follows;
Step 1: A brake line has been developed by team 3 and during the testing phase it was being pressure tested to see if the lines could uphold the pressure of the brake fluid at 100% braking force. It was found that at 92% pressure that the lines burst and started leaking, resulting in a brake failure. using step 1 we can identify that the issues is a stress issue of the material on the line. 
[bookmark: _Int_fHgUuXQC][bookmark: _Int_1VuzukhY]Step 2, 2 solutions are outlined: change the material used, alter the complexity of which the material is wound improving the stress figures. Then asking a colleague what their point of view is on which solution to take out and discuss the pros and cons of each. Changing the material to a stronger material is the easiest solution, however, regarding back to the code of conduct, this is the less sustainable option as the material is not locally sourced. Solution 2 is the more time-consuming method as it requires numerous retrials, but it is the environmentally friendly route. Picking solution 2 takes the engineers to step 4 which is acting. Once the solution has been implemented, it is time to evaluate what has been done and if it follows the health and safety protocols and if it is fit for purpose.

[bookmark: _Int_As4CZoih]Efficiency is what highlights the good engineers from the great engineers. The more efficient an engineer is the more inevitable their success is going to be which brings me onto my next point, Gantt charts. The use of a Gantt chart provides a clear deadline for when things should be done and the best order to do them in as some tasks take much longer than others. Using a shared excel spreadsheet that allows all 3 teams access is a clear and concise method of communicating the progress between teams, increasing efficiency and reducing the risk of a miscommunication between teams which can lead to complications in the process, hence hindering the deadline of the product. Within this Gantt chart the development duration can be highlighted for each product, prioritising the products, such as the brake callipers, which take the longest amount of time to develop. With swift thinking during the research phase, it would be ignorant not to outline the products that already exist on the market that can be manipulated and used to gain qualitative information on what materials are used, allowing development time to be reduced.















[bookmark: _Toc734250780]Personal Development 
[bookmark: _Int_os6tgdp4][bookmark: _Int_RwwsFgfV][bookmark: _Int_CfQJkiG0]The future of myself in the engineering is a daunting yet exciting thought. I say Daunting because my aim is to attack one of the most extreme problems that faces the automotive industry, Hydrogen. I also say exciting because these challenges can lead to great discoveries and a large imprint on the industry if solved. Using my business knowledge, I would like to construct a business/brand that takes advantage of the shifting tide in the automotive sector, specifically with hydrogen storage. The concept of hydrogen should be easy as the combustion within the engine works the same way as a normal petrol engine, however, as hydrogen is required to be stored between 5000PSI-10000PSI the storage tanks must be constructed with thick walls to maintain this pressure over a long period of time. My theory is, does there even have to be any storage at all? is there a method of converting H2O into pure hydrogen that can be used? Can an additional substance be added to reduce the pressure of which hydrogen has to be stored? These are the questions I am going to be coming back to and facing once I have acquired the correct knowledge to overcome these hurdles. If I do then overcome these hurdles, I will structure a report similar to this that will cover the best possible way to profit from that gained innovation and then alter the worlds views on hydrogen as we know it.










Conclusion
To conclude, being a team leader has its challenges, yet it does provide a boost of endorphins once the task in hand has been completed effectively. Communication is the key to being a successful team leader as this allows a larger intake of information at the forefront of what is occurring. However, it is important to not micromanage the engineers and allow them as much freedom as providable as creativity does not flourish as well while under pressure, requiring severe trust in the engineer's ability and skill. Assembling a trusted team of highly skilled engineers is of extreme importance in order to uphold this creativity as it allows trust to be upheld while also increasing the quality of the product and likely the sales and distribution with it. 
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