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This report is about the fifth generation of the Supra, which is the Toyota GR Supra (also known as the Toyota Supra A90). Reasons behind picking this vehicle are very simple. It is a relatively rare car to be seen in the UK with “all 900 models allocated from the UK and EU markets in 2019 have already found homes”, and it is a modern-day model of the classic that the previous four generations were produced in 1978 to 2002. This newest model has been produced in March 2019 and then went on sale in May 2019.
The aim of this report is to go over several topics within the Automotive industry and see how things have changed over time, whether they are positive changes or negative changes. Whilst, homing in on one specific vehicle that was produced within the last 30 years.
[bookmark: _Toc992728925]Chapter 2 – Impact of the topics
[bookmark: _Toc817506439]2.1 - Materials
The materials being used when making cars has changed throughout the years with one of the biggest game changers when making fast cars was the introduction of carbon fibre. Nowadays there are super cars where the body work is completely made from carbon fibre because it is so light compared to other materials, with the first car-making company selling their vehicles with optional carbon fibre parts back in 1971. However, despite it being one of the most popular materials nowadays. The fifth generation supra is made with a mix of materials such as: “The hood and doors are among many aluminium parts of the vehicle the rear hatch is made from a polypropylene composite with steel also being used in the car”. 
[bookmark: _Toc1366567945]2.2 - Aerodynamics
Aerodynamics of the 2019 Toyota Supra

The image above shows pattern of the wind going against the vehicle. The aerodynamics of this car helps it complete a “quarter mile in 13.5s reaching 116mph.”
Aerodynamics in the Automotive industry is constantly changing, with manufactures of super cars constantly trying to make their cars go faster and faster to gain more attention because who doesn’t love a fast car. Aerodynamics is “the resistance offered by the air to the car body's movement. So, when a car is moving, it displace the air and affects its speed and performance.” You can see how aerodynamics is so important in the motorsport industry especially in formula 1. Just look at this year's 2023 Red Bull car is performing compared to others. But what about the automotive industry.
According to this article, https://robbreport.com/motors/cars/gallery/fastest-production-cars-1234810377/16-48/ , the fastest cars in the world are the Bugatti Chiron Super Sport which can reach “304.7MP”, the Bugatti Bolide which “claimed to go 311MPH” and the Hennessey Venom F5 which “claimed to go 300+ MPH”.
And when you see how these cars look, you can maybe understand why, especially looking at all the curves all around the Bugatti Bolide as to why they go so fast.
This is the aerodynamics of the Bugatti Bolide


[bookmark: _Toc1810116453]2.3 - Safety Features
[bookmark: _Int_9TgoBEMF]The Toyota GR Supra comes with various safety features. It has a pre-collision system with pedestrian detection. The vehicle has a front facing “camera that detects and warns the driver of any hazards on the road while travelling at speeds up to 53mph”. This system has “3 phases”, one that detects vehicles only. The second phase is when a collision is imminent, an audible alert sounds, and a warning icon flash. When this happens, the driver should brake and that will trigger the brake assist system to help them to stop the vehicle. Phase 3 is if the driver ignores these signals. The automatic braking system will kick in and stop the vehicle without the driver doing anything. There is also a package that you will have to buy and once this system is in place the speed that this pre-collision system acts at will go from 53mph to “130mph”. But that is for phase 1 and 2. For phase 3 the speed goes up to “155mph”. This is obviously only for vehicles and the speed for pedestrians and cyclists are much slower.
The Supra also has other safety features such as a “blind spot monitor, a lane change departure alert, rear-cross traffic alert, rear-end collision alert and intelligent parking sensors with automatic braking.”
[bookmark: _Toc281694370]2.4 - Emissions/Electric & Hybrid Vehicles
“Toyota claims the Supra GT uses 7.7L/100km of unleaded petrol in the combined city and highway cycle while putting out 177g of CO2. It has a 52L fuel tank, meaning it should be able to travel 675km per full tank.” Over the years it seems that the amount of CO2 coming from these cars is going down slowly but surely, which is good for the environment. And it seems like every big car-making company are not switching to hybrid or electric vehicles to bring that down even more with the ULEVs, also known as the Ultra-low Emission Vehicles. “These are cars that produce 75g/km or less of carbon dioxide.” These vehicles have “lower running costs” and “fans enjoy the quieter, smoother driving experience.” 
[bookmark: _Int_LipTtewq]So, when you compare the Supra with cars in the same price bracket, for example the Porshe Cayman S and the Mercedes AMG C63 Coupe. The Cayman S “returns 27.4-29.4mpg and emitting 217g/km.” And the Mercedes AMG C63 “CO2 Emissions are 156g/km of CO2.” The 2019 Toyota Supra seems to be emitting a decent amount of CO2 when you compare it to vehicles made by other companies but in the same price bracket. But obviously when you compare it to electric or hybrid vehicles, it's not good at all.
[bookmark: _Toc1402506126]2.5 - Failures
When it comes to making cars there are always going to be problems with it. Sometimes a small problem that can be easily fixed or sometimes a big problem that leads to more and more problems. Toyota ran into problems with their 1994 model of the supra. They had “reliability issues” that led to the vehicle being “banned by the NHTSA”, also known as the National Highway Traffic Safety Administration. There were complaints about “transmission failure, accelerated wear on the headlight housing, and tire issues. In addition, there were problems with the electrical system regarding the engine timing in hot weather, leading to power loss and poor acceleration.” 
There are quite a few articles that go on about why the car was ‘banned’, but one stood out. The article was published by Alvin Reyes, March 22, 2022. With the title; “The Huge Lie About The 1994 Toyota Supra You Should Stop Believing”. And after talking about the statistics and background of the car, the article stated; “While it’s true that the 1994 Supra did have 10 complaints on the NHTSA website, according to an NHTSA email to SlashGear, it never banned the 1994 Supra for reliability issues.” The Toyota Supra was then discontinued in N.A in 1998 and then in Japan in 2002.
As per, https://www.thecarexpert.co.uk/toyota-gr-supra-2019/ , “The Toyota Supra has received consistently positive reviews and so far, appears to be the very definition of a ‘solid for-star car’.” “The Supra has received praise for its comfort, performance and overall balance.” 
[bookmark: _Int_CmIQXAUP]It appears Toyota have resolved their reliability issues experienced with the 1994 model, with the 2019 model which is like the automotive industry as a whole. The cars seem to be getting more reliable as time passes by.
[bookmark: _Toc626994917]2.6 - Manufacturing
When it comes to manufacturing a vehicle, it is very rare nowadays that these big car-making companies make every part themselves. For example, these super-fast Lamborghini engines are made by Audi, who own Lamborghini. And Audi use a lot of the parts that Audi use are the same as Volkswagen. All of this comes back to the Volkswagen Group. “The Group comprises 10 brands from 5 European countries: Volkswagen, Volkswagen Commercial Vehicles, ŠKODA, SEAT, CUPRA, Audi, Lamborghini, Bentley, Porshe and Ducati”.  
Despite these big car companies all sharing parts in one way or another, there was an uproar when people found out that Toyota decided to team up with BMW for the Supra. People stated that this model was “unworthy of the Supra nameplate” and started calling it the “rebadged BMW” because the Supra and the 2019 BMW Z4 share the same platform, engine and transmission. The reason behind this partnership is a masterstroke from Toyota with the idea of wanting to stick with the tradition of previous generations of the Supra, they “knew it had to give the new Supra a straight-six engine”. And this is where BMW came in as they currently make a straight-six engine and Toyota doesn’t.
[bookmark: _Toc381824410]How the manufacturing of a car is changing as time goes by:
The advancement of technology in recent years has had a massive effect on the manufacturing process of these big car-making companies who are eager to introduce the most recent technology in their most recent vehicles to gain interest from customers. Nowadays, there are a big chunk of people who chose a certain car because of the tech equipment in the cars. The biggest feature as of late is the ‘autopilot’ feature. “Tesla CEO Elon Musk said on twitter the company would remove a driver monitoring function used with one of its level 2 autonomous driving systems.” Some questions were being asked as to how safe this autopilot feature is, with video evidence surfacing the internet it showed people falling asleep behind the wheel. However, “Tesla says on its website that the system requires a ‘fully attentive driver who has their hands on the wheel and is prepared to take over at any time’.”  
Honestly, it would be safer if these car-making companies would stick to making cars that a human being has to drive, with the technology aspects focusing on things like the rear-view cameras that come up on the centre console and not this ‘autopilot’ malarky.
[bookmark: _Toc1500947033]Chapter 3 – Current State of the industry
Over the last 30 years, it has come clear that the biggest changes in the industry are the aerodynamics department, the manufacturing department and the electric and hybrid vehicles change.
Especially nowadays, the cars that go super-fast are a lot curvier which comes under the aerodynamics sector. Car manufacturers are becoming a lot cleverer with not only the design of the exterior of the car but also implementing technology into the interior of the car. But it seems the biggest hurdle to get over in the industry is what was gone over in 2.6 - Manufacturing, people are trying too hard to get ahead of others with the technology that it is becoming very dangerous. 
The second big hurdle that the industry must get over is the worldwide plan to transition to zero emission vehicles.
[bookmark: _Toc1299251557]Chapter 4 – Conclusion
[bookmark: _Int_9PYROUdy]The chosen vehicle, the 2019 Toyota Supra fits into the Automotive industry very well. On the manufacturing side, the car is not too fancy, it has some newer technology that seems to work quite well. The aerodynamics side, the car once again isn't too fancy. It looks nice and simple when compared to the top range of vehicles. Despite the reliability problems Toyota experienced with the 1994 model, the reviews deem the 2019 model to be reliable and has received praise for its performance and comfort. It doesn’t seem to be something special, just another good option at its price range.
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