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[bookmark: _Toc132316260]Introduction
This report is about how the 6 topics I have chosen below have impacted the design and production of the Ford Focus RS500. These topics include aerodynamics, emissions, materials, manufacturing processes, design impacts, TRIZ; all of the selected topics have had an impact on how the vehicle had been designed and manufactured.
Ford was founded on June 16th, 1903, by Mr Henry Ford. The Ford logo dates to 1907 to when Perry Thornton and Schreiber dedicated to highlight the brand’s reliability and economy through the oval-shaped logo. The ford focus rs500 was discontinues after only 500 vehicles were made, they can now sell for up to £100,000. (Supercars.net, n.d.)
[bookmark: _Toc132316261]Aims
The aim of this report is to show how the design and manufacturing of the Ford Focus RS500 (2010) has been affected by the selected topics within this report. 
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[bookmark: _Toc132316263][bookmark: _Toc132316264]Aerodynamics
The main goal of the RS500 was to enhance the car's performance and handling, and the aerodynamic features were a key factor in achieving this. One of the most notable aerodynamic features of the RS500 is the large rear spoiler. The spoiler was designed to increase downforce and stability at high speeds, allowing the car to corner faster and more securely. The RS500 also had a front splitter and side skirts, which further helped to reduce lift and increase stability. Furthermore, the car's body was shaped to improve aerodynamics. The RS500 had a lower front bumper and a diffuser at the rear, which helped to reduce drag and increase airflow underneath the car. It also had a flatter underbody and small vortex generators on the roof, which helped to reduce turbulence and enhance straight-line stability.
Overall, the development of aerodynamics played a crucial role in the build of the Ford Focus RS5002010. Without the aerodynamic features, the car would not have been able to achieve its high-performance goals or handle as effectively at high speeds. (OpenAI (2022))
Emissions
The CO2 emissions for the Ford Focus RS500 is 235g/km (‌www.parkers.co.uk. (n.d.)), The materials of the vehicle make a difference because the lighter the car is, the fuel efficiency will improve aswell as reduces the emission output. The RS500 is only 1468kg (www.carfolio.com, n.d.) compared to the standard RS which is 1524kg (evo, n.d.) that is a difference of 57kg. With the difference in weight of the vehicle and the increase in power this will make an impact to the emissions of the vehicle due to it having to move less of a mass therefor being able to stay at lower RPM to move the mass.
There are many influences on the emissions that a car makes a second is wind resistance this makes the engine work more because it is then going against additional forces. A way to get around the wind resistance is to add spoilers and splitters as the Focus RS500 has with a large rear spoiler as well as a front splitter and side skirts (OpenAI (2022)) this improves the grip on the ground due to the downward force as well as splitting the air so that it moves past the vehicle decreasing the resisting force.
[bookmark: _Toc132316265]Materials 
Within a single motor vehicle there are many different materials that are all used for different roles below are some of the most common materials used within all vehicles and their role.
Steel – Steel can be manipulated to produce different types of steel. Steel is the main material used in manufacturing door panels, the chassis, and the support beams, it can also be used for the exhaust and muffles that are in the car. It is mostly used on the frame of the car because of its strength properties this gives it the ability to absorb impact. An example of steels usage is the engine block which is a big contributor to the weight of the car. (webteam (2019))
Aluminium – Aluminium is lightweight and durable as it doesn’t rust as well as malleable. In the past it accounted for 2% of the total components in the car compared to current days it accounts for 15% of the total car parts. The wheels are made from aluminium which replaces the steel. Although this material is not as durable as others it is lighter and therefor is able to boost the performance. (webteam (2019))
Plastic – The most common plastic used in a car are petroleum by-products. They can challenge steel because of their prominence in car manufacturing. They are malleable and strong enough to hold a structure. Plastics make up almost 50% of the car for example the dashboard and air vents; because of their properties make them ideal for this purpose. (webteam (2019))
Rubber – Rubber is used for engine mounts, wiper blades and belts. It is a cheap material as well as durable and flexible. It can also handle heat in case the car heats up. (webteam (2019)) 

[bookmark: _Toc132316266]Manufacturing processes  
For producing a motor vehicle there are multiple processes which take place to progress to the finishing product, some examples of these are:
Hydroforming – In hydroforming (fluid pressure forming) a sheet is formed against a die by fluid pressure. The advantage of this method is that it is simpler, and the process may become economical for smaller quantities of specific parts. A disadvantage of this method is that very high pressures are required, and it has a greater time cycle than other methods. (www.sciencedirect.com, n.d.)
Laser beam welding – This is a fusion welding process which involves two pieces of metal being joined together using a laser. The laser produces a constant heat source in which the two pieces can be joined by the cavity. This process is based on the keyhole or penetration mode welding. The main advantage is it can heat up a specific part without effecting the rest of the material.  (www.sciencedirect.com, n.d.)
Aluminium extrusion – This process uses aluminium billets that are heated and pushed though a shaped die opening. The opening can be manipulated to provide different outcomes for different customers. There are many advantages of this process for example it is strong and tough whilst leaving it with an impeccable surface finish (Impol, 2021)
[bookmark: _Toc132316267]Design impacts
The RS500 was to show the end of a model with the Focus RS with only 500 limited edition models produced.
To show the difference between the two vehicles Ford made some design changes to show this off. Firstly, they made the vehicle with a turbocharged 2.5ltr five-cylinder engine which can produce 15% more power than the standard RS model in return this provides the RS500 with more top end power this allowed the new RS500 to reach 100km/h in 5.6seconds as well as a top speed of 265km/h; additionally, the engine had its own modifications made to enhance the breathing and combustion. The changes that took place were a larger air to air intercooler which delivers a cooler and denser charge. Additionally the large air filter box improves the airflow as well as the larger diameter of the exhaust downpipe. It had an uprated fuel pump fitted along with an updated software calibration to maximise the performance of the engine. (CarsGuide, n.d.)
[bookmark: _Toc132316268]TRIZ
TRIZ is a systematic approach for understanding and solving any problem and a catalyst for innovation and invention. (Oxford Creativity, 2019)
TRIZ could be applied to find linked results for the changes that were made to the RS500 for example the changes of the larger air to air intercooler and the large air filter box (CarsGuide, n.d.) different criteria can be inputted into the TRIZ equation for example improved engine combustion and breathing could be inputted and a larger air to air intercooler could be one of the given solutions as well as the larger air filter box.
Another example of TRIZ is the addition of the spoilers and the splitters (CarsGuide, n.d.) to gain this outcome the problem could have been to increase downforce and stability on the vehicle which could increase the grip of the car as well as decreasing drag. 

[bookmark: _Toc132316269] Further research 
There are many different fuel resources that are being introduced into vehicles by mixing with other fuels or having combinations of multiple fuels sources linked to the same vehicle for example having an electrical and fossil fuel motor. These sources are much more economical and renewable.
Two examples of these sources are: 
· Biogas CNG (compressed natural gas) - The CNG system transfers a high-pressure gas to a lower pressure which is compatible with the fuel injection system. The CNG is introduced into the combustion chamber where it is mixed with air, compressed, and then ignited by a spark plug. Using natural gases as a fuel source can reduce emissions by 20-30%. (Energy.gov, 2019)
· Biogas LNG (liquified natural gas) - This fuel type is more expensive than the CNG. The Density is greater than the CNG which allows more fuel to be onboard. (Energy.gov, 2020)
Additionally, there are different materials which are being researched and tested for different applications. A big factor on materials for a vehicle is weight, by using different materials the weight of the vehicle can be decreased by 10% which has a 7% increase on fuel economy(blog.keronite.com, n, d.); for example, having light alloys such as magnesium or aluminium ca significantly cut the weight, but these materials can be expensive therefor increasing the initial cost of the vehicle for companies lowering their profit margin. As well as this for electric cars it would be a major benefit to be light because it could ease the range concern stopping people from wanting to purchase an EV. (blog.keronite.com, n, d.) 















[bookmark: _Toc132316270]Conclusion

In this report I have chosen 6 different topics in the automotive industry and explained how they have impacted a chosen vehicle. The vehicle I chose was the Ford Focus RS500 (2010) there were only 500 made and they had made the vehicle different from the original Focus RS to show the end of the model. They made this version very distinctive by the modifications they made from the Ford focus RS for example the turbocharged 2.5ltr 5-cylinder engine which produced 15% more power (CarsGuide, n.d.) and the large rear spoiler, front splitter, and the side skirts (OpenAI (2022))
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