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Modern racing is very competitive and close; therefore, it is vital all the vehicle development is done to a very high standard for the driver to be able to get the edge over their competitors. There are rules and regulations within championships which are heavily scrutineered so engineers in the factories developing the karts must adhere to these rules while trying to push development of components to the limit. There are championships that are less than a second between the first and last person on the grid and 0.1s splitting the top 10 (see Alpha Timing Results). This technical report will show all aspects of what is required from the team of engineers in order to successfully develop a competitive go kart in a professional way.
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[bookmark: _Toc89670324]Professional codes of conduct:
There are rules and good practices that engineers should follow for their own and others’ safety and the quality and efficiency of the designing and manufacturing of the component. Personal protective equipment (PPE) is required for the safety for the user of the machines. This includes steel toe cap boots, overalls, eye protection, ear protection, gloves. There are different requirements for different machines. I would need to choose PPE that is CE marked in accordance with the personal protective equipment (enforcement) regulations 2018; make sure it fits the user; make sure one piece of PPE doesn’t interfere with other piece for example goggles might interfere with a mask and make sure they are trained on how to use it (HSE, 1999 Risk at Work – PPE). Risk assessments should be carried out and the workshop would be made as safe as possible with regular inspections and maintenance of the equipment. The workshop needs to have exhaust gas ventilation in my risk assessment for when they test the engines (HSE, 1999 Health and Safety in Engineering Workshops). The employers have legal duties to provide ‘adequate and appropriate’ equipment, facilities and first aid trained staff for their employees according to the Health and Safety (First Aid) Regulations 1981 so they can receive immediate attention if injured at work. The employers should carry out a risk assessment in order to determine what necessary precautions should be provided (HSE, 1999 First Aid).
[bookmark: _Toc89670325]Structure of the team (Engineering Firm Research):
At the factories, the teams will develop the kart by looking at data telemetries and feedback from the team at the track and the driver. There are different departments at the factories for different disciplines of engineering. For example, Designers, Welders, Machinists, Quality Checkers, Accountants, Data analyst, Testers etc. I have chosen to research into a well know engineering firm which make transmission systems for all types of Motorsports (Xtrac). The principals the company use to design and manufacture their gearboxes aren’t specific to that product so will give me a clear indication as to what is needed to make a good and successful engineering team (Xtrac Careers Page).
There would be a variety of roles in the team, here are some of them that I found on their website…
· Accountant and Material planners (Supply Quality and Quantity): manage the material stock and financial side of the process.
· Data Analyst: They would read the data from the karts data logger and has meetings with the designers.
· Designers: They would use CAD and drawings to give to the machinists which is based off information given by the driver and data analyst and possible issues the mechanics have with the setup.
· Machinists: They read drawings and CAD drawings from the designers and make them on the various machines like the lathe, pillar drill, mills, presses, saws, benders, CNC machines etc.
· Heat Treatment Technician.
· Production Planning Engineer and Production Manager: This would entail making plans and deadlines for the designers, machinists, and everyone else to work to. Ensuring they have made realistic and safe contingency plans, so the production process doesn’t fall behind schedule.
· Health, Safety and Environmental Advisor and Inspector.
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First, the workshop would be risk assessed and appropriate action taken to ensure proper health and safety for all the employees in the workshop; and, to make sure there is as little impact on the environment as possible. There would be employees looking and analysing the data from the current kart on the track as well as testing different materials for stiffness, strength, and weight etc. There are various machines that can do this such as presses, wind tunnels and on track testing etc. These two roles are very important as that is what the designers will go off in order to be able to design a new component for the staff to test. There would be regular meetings with the whole team to ensure everyone has an equal understanding of the development process and that everyone can have an equal chance to voice their ideas (especially the data analysists and the designers). The designers would then make multiple sketches, drawings, prototypes and then the final engineering drawings with all the dimensions, tolerances, parts list etc. Due to the level of competition, the standard of work needs to be very high, there would be very precise tolerances for everyone on the machines to strictly follow. Doing this would also decrease the chance of failure and therefore would increase the safety of the Go Kart. These drawings are then given to the machinists or welders for them to make the component. There is a rig is made for the production of the chassis for the welder to place the bent tubes onto and weld in the same way every time. Most larger companies now have a lot of CNC machines which are fully controlled by a computer (Computer Aided Manufacturing). This is linked directly to the computer aided design (CAD) drawings from the designers. The machines would still need to be supervised and turned on and off. For the improved go kart to be ready for the next season, there would have to be a schedule for everyone to follow with contingencies to allow for problems that may occur during the development process such as a delay in parts arriving. Most of the Go Kart parts and factories are based in Italy so parts would have to be shipped and that would influence timings for the manufacturing process. All components will need to go through testing and every single part needs to be quality checked otherwise this could put the user at risk, especially with the nature of the sport.
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In order to protect the environment as much as possible, waste products such as oils, scrap metal and old machines should be disposed of in the correct way and recycled. If oils aren’t properly disposed of, it can kill local wildlife and cause visual pollution. 
All the staff should be trained and supported to work in a safe and responsible manner. All hazards should be identified before commencing work. “We collectively commit to protect our people, our stakeholders and the environment from harm.” (Xtrac HS&E). Doing this would mean the customer is more likely to choose that company to shop with as it would shine a positive light onto the business for caring about the future of the Earth which is a big issue at the moment on social media. Also doing this would mean that people are more likely to go to that company for jobs as they know the employees are treated well and are safe.
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From what I have researched, I have found that there are lots of different roles and disciplines that make up an engineering team and there are a lot of different aspects to think about in order for the team to be successful like risk assessments (safety), environment, timescales, quality etc. The racing is so close so quality is key in order for the developed Go Kart to give the user an advantage, this is achieved by good communication and a well structured team.
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