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[bookmark: _Toc35812357]Introduction
This assignment will be looking into the vehicle chassis and the suspension design features on different types if vehicles to see what specific behavioural characteristics will influence the overall performance. This will be split into three separate sections, these are;
· A technical report
· A technical Excel spreadsheet
· An analysis
In the technical report research will be complete about the comfort and handling of car designs and how they differ on three different types of vehicles, these are a standard road car, a supercar and a race car. For each of these vehicles they all require different levels of comfort and handling as they are designed for different tasks.
In the second section an Excel spreadsheet shall be created to show the calculated longitudinal and lateral weight transfer with a number of calculations from data that has been collected. These figures shall be increased to show the vehicles reactions to different driving and roads conditions.
The final part of this assignment will be the analysis side, this will include the results that will be recorded in the Excel spreadsheet explaining why certain figures are increasing or decreasing and what different aspects of the vehicle could be influencing them. How forces on the vehicle such as aerodynamic load affect the acceleration and cornering of a vehicle and how the vehicle characteristics are affected by the chassis and the suspension.
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With vehicles an extremely important part of their design is that of the handling and comfort. There must be several different options of vehicle for different tasks, on a passenger vehicle it is desirable to be comfortable, otherwise the customers are not likely to purchase the product. The older generation or a family type car would have a softer suspension as opposed to that of a sport performance-based model which may be lower and have stiffer. This is also important for racing vehicles or super cars. 
[bookmark: _GoBack]A racing vehicle will be adapted for whichever race it will be participating in, for example an off road racing situation the vehicle will be adapted with suspension characteristics that would allow better articulation in terms of angle on axles, this is imperative for 4x4 vehicles when negotiating extremely rough terrain. As opposed to Formula race-based vehicles where camber and castor angles have a high priority as they affect the contact patch on tyre to track which influences handling and performance.
Supercars suspension need to strike a balance between performance handling and comfort whilst also being able to be used on normal driving roads. 
[bookmark: _Toc35812359]Suspension
A standard road vehicles suspension is soft so that it can withstand the conditions of different surfaces of road whilst still maintaining a comfortable ride. The cost of suspension components must be affordable and readily available especially in popular models.
Supercars suspension are considerably more expensive and are generally only available from main or specialist dealers, the reason for this is that the setting for suspension is of a higher quality that requires specialist training to fit.
Race cars suspension is different to road cars because the faster the vehicle goes the more down force is created so there are large amounts of weight being pushed onto this vehicle in which the suspension must compensate for. 
(Unknown, 2019)
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Road vehicles usually use cheaper tyres which in most cases are much smaller with a smaller contact patch. They have a low noise output and have a larger tread pattern which is to lower the likelihood of aquaplaning.
Super vehicles have much widen tyres, this achieves more grip as the contact patch is greater which will help with acceleration and braking. However the vehicles drive is not as comfortable as the lower profile tyre as it cannot absorb as much movement as the road vehicle as there is not as much area in the tyre to compensate. "Wide tyres can grip and accelerate on dry surfaces much better than narrow ones".
(Seward, 2014)
Race vehicles continuously change their tyres depending on the race they are participating in, for example on a dry day on tarmac, softer tyres with less tread are used so that a higher amount of grip can be achieved, as opposed to a rally vehicle on a rough track on a wet day would use thicker tyres with, much more tread for the use of water displacement and grip.
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Road vehicles tend to have a higher roll centre, this is because they are limited by road traffic laws, this can mean limitation of speed in general and on cornering. 
Supercars have a lower roll centre as they can achieve higher speeds which requires more stability. 
Race cars have a very low roll centre, this is to increase performance, handling and tractive effort, also they are used on dedicated made tracks.

[bookmark: _Toc35812362]Aerodynamics
In road vehicles the aerodynamic design is quite important, most people think of cars and aerodynamics are only for race or sports cars but if it was not thought of during the design process of a standard road vehicle then there would be many problems. The fuel economy of a road vehicle is a large contributing factor of customers when purchasing a vehicle as most would like to get as far as they can with as little money, and if the vehicle had poor aerodynamics then as the wind hits the vehicle it would drag and push the vehicle instead of it cleanly slicing through the air. In some cases when a car is damaged and a customer is driving it they can often here a whistling sound as the air catches the damaged part, this shows that if the car was not damaged then the air would not catch and the noise would not be created and customers would not purchase this product as it can be very irritating. 
(Schuetz, 2016)
Super cars have the same problem but as they are able to travel at a much higher velocity the wind speed is more likely to cause the whistling noise which people do not want to hear in an expensive vehicle. The drag of the car as it is going at high speed must be reduced as much as possible so that it could attain a higher speed, this is why most super cars are very low to the ground. This can often be amended by spoilers to help stabilise the vehicle at high speed, one example of this is the Bugatti Veyron. 
Race vehicles do not take much notice of the noise that the air creates around the vehicle as the highest priority of this vehicle is to finish the race it is participating in, in the fastest time possible, this means that by using a spoiler the vehicle is pushed down and the wheels can achieve more grip on the road.
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