Vehicle Tech 2 – Vehicle Structure & Aero - Connell Davison

Q1A: Introduction
[image: ]Starting with Lotus Elise, being essentially known for that
‘go-kart’ experience its well known for its differences compared to other automobiles from the: size, shape, power and the materials used. I am writing a report to state the pros and cons of these materials and to evaluate why they have been used. As for this case, I will be talking about the aluminium chassis and the fibreglass exterior body.

Pros - Aluminium Chassis
[image: ]Having an aluminium chassis is a rarity for the modern automobile as most manufacturers commonly use steel but using aluminium has its benefits. Firstly, aluminium is a lot lighter than steel, in fact, it’s almost 3x lighter in weight which is a substantial amount when it comes to weight saving. (Supermarkets, 2014)  Secondly, as this metal saves so much weight it also becomes much more fuel efficient leading to better MPG (miles per gallon) making aluminium more environmentally friendly than steel. Aluminium being a soft metal makes it more malleable when it comes to being shaped and formed into a chassis making production costs cheaper and more straightforward. Thirdly, one of aluminium’s strong points is that its corrosion resistant, not being able to rust and wear itself down naturally is a massive strong point it holds, also the materials excellent thermal conductivity is great for the cooling system of the car especially when it comes to avoiding the engine to overheat as it lets heat exit through at a higher rate. Lastly, coming back to being more environmentally friendly, aluminium is easily recyclable without losing any of its quality to be able to be melted down and re-shaped into another form without compromising its purity. (Patil, 2015)

Cons - Aluminium Chassis
However, there are some compromises with having an aluminium chassis for a car or in this case the Lotus Elise. Firstly, is the poor weldability. Aluminium is a difficult metal to weld especially if you want a good finish as cracking/defects in the weld are common with soft metals. Secondly, leaning towards health & safety aluminium doesn’t do well compare to its competitor steel, as aluminium has a poor fatigue resistance as this can become a concern when considering the different amount of weight loads going on to and off the car, not only having poor fatigue resistance but as a whole aluminium isn’t as strong as steel therefore if any impact was to occur (crash) steel would be the safer option in terms of the driver being safe. (Patil, 2015) When a car is travelling at high speeds vibrations are un-avoidable and again steel wins over aluminium being able to absorb vibrations better. Looking at materials from a business perspective aluminium also costs more than steel further pushing it down the pecking order. (Snyder, 2018)




Pros - Fibre Glass Body
[image: ]Fibre Glass is fairly like carbon fibre in terms of how it created, like carbon fibre its small streaks of glass embedded in a mat to then be set in plastic. This gives the strength of the glass and the flexibility of plastic thus making fibre glass pound for pound stronger than a sheet of metal making it very: lightweight, brittle and strong. Secondly, fibre glass doesn’t get damaged as easily as plastic and steel especially when it comes to sleight knocks that usually create dents in the car, this is avoidable with fibre glass as it doesn’t dent. (Vousden, 2016) Other benefits apart from its strength and stiffness is how easily it can be manufactured and moulded in to any shape or size creating unique packaging instead of being limited to ‘box like’ shapes giving the engineer unlimited possibilities. Fibreglass can last a long time if kept in good condition as it can handle all weather conditions whilst also being: anti-magnetic, fire resistant and is also a good electrical insulator whilst being low at cost for maintenance, warranty and shipping. (fiber-techinc, n.d.)

Cons - Fibre Glass Body
Firstly, fibre glass isn’t popular in the automotive industry as its let down by one key factor, its health and safety dis-advantages compared to other metals. The risk with fibre glass is how it reacts to an impact compared to:/ steel, aluminium and carbon fibre and the complicated complexity of having the fibre glass panels repaired, as its much rarer than its rival materials. Although fibre glass can be repaired even this construct is a complicated one as fibre glass being a glass/plastic solution when hit with an impact it cracks and breaks instead of deforming and absorbing the energy like metals would, thus making fibre glass an unsafe solution for both driver and passenger. (Vousden, 2016)

Q1A: Conclusion
[image: Image result for lotus elise white background]After reviewing the information, I researched what I believe should be done with the Lotus Elise’s body structure. For such a light car I can see why aluminium and fibre glass has been used as they are both light and strong for the weight it gives. But from a health and safety perspective the Lotus Elise is a rather dangerous car to drive bearing in mind its very small, nimble, light and fast coming close to that go-kart experience being able to corner at high speeds in tight conditions, but for what the car is made for accidents are going to be likely. For this, health and safety need to be improved for this car to also give the driver more confidence to accelerate through the corners thus being the best thing about the car. To improve the health safety, I would use a steel frame chassis which may be heavier but can withstand an impact better than aluminium can, but id then use aluminium for the body as its still extremely light and versatile, it may not be the strongest metal but with a steel frame chassis it would be safer with a stronger underframe and no risk of the body shattering that you get with fibre glass.





Q1B: Introduction                                                                                                                                 For this section I’ll be discussing why most manufacturers to date use a steel monocoque for their automobiles and why this is the chosen metal of choice compared to its rival materials, what is it about steel that makes it so dominant in the automotive industry? However, I will also review the negatives and limitations of using steel as your preferred metal and to what dis-advantages this will cause.

[image: ]Pros - Steel Monocoque                                                                                                                 Firstly, steel is very easy to manoeuvre with as its very cheap and very common. It can be used for almost every part of the car but is commonly used as the base chassis of the car, it doesn’t take anything extreme in terms of specialists and knowledge to know how to use the metal, and repairing costs are much cheaper than other materials due to how common and well-known steel is. Secondly, there’s a variety of steel that can be used with the lightness increasing with the cost whereas you can prioritise the strongest steel where reinforcement is needed. (Vousden, 2016) Ease of manufacture, durability and mechanical resistance are three important topics to consider when choosing your preferred material for the body of a car, therefore steel is the preferred choice. Steel has all the characteristics and is forever developing becoming lighter, stiffer and stronger. Steel is also used for other parts of the car being the critical element of structure for all automobiles. (Nayyeri, 2015) 

[image: Image result for steel monocoque cars]Cons - Steel Monocoque                                                                                                                                                               However, there are disadvantages to using steel. Steel is heavier than most materials leading to worsened fuel-consumption when it comes to mpg (miles per gallon) making it less environmentally friendly then its procedures. Also, steel corrodes and fades in colour over time to which aluminium, plastic and glass fibres avoid, leading to repairs being needed sooner rather than later. Secondly, steel has a higher expansion rate in changing temperatures as a car can go from cool to boiling at a faster rate than other materials leading to engines overheating. With repeated stress and changing temperatures, this causes steel to suffer from fatigue and cracks and even more corrosion. (Naqvi, n.d.)


Q1B: Conclusion                                                                                                                                                                   Steel monocoque to modern date is the safest solution to the average budget involved, as it fits in perfectly with quality, safety and budgeting. I do believe steel frames with aluminium or plastic panels is the best solution in bringing the perfect solution to the everyday affordable cars you can buy to date. As of higher expensive cars could use a carbon fibre frame with reinforced steel in places to absorb impacts as this keeps it very light and adds strength in places where needed.




Q2: Introduction
Aerodynamics is a big part of the car’s performance and even more so the more the years go by. With your average car getting faster these laws of physics need to abide for when gaining high speeds. I’ll discuss why aero is such a big deal when designing a car and to also explain what creates drag/wind resistance and how this can be avoided to achieve higher speeds quicker, with more control over your vehicle.

Aerodynamics
To create stability with downforce going at high speeds whilst also being stable when: braking, cornering and then accelerating again can be very complicated in terms of the design for the car. For heavier cars thus isn’t much of a concern as the weight itself will keep the car down to the ground but for lighter cars this isn’t the case, the idea is that the lighter the car the faster it will go then at them high speeds it will become heavier with the air flowing above/through the car at such a high rate the air becomes more denser pushing the car to the ground creating more grip which essentially gives the driver more control of the car whilst also helping the car corner at a much-improved rate also.
(Lee, 2015)

Drag
[bookmark: _GoBack]Many different forms can cause drag, whether it’s due to the shape of the car, certain defects in the cars body or even dirt, all these can influence the low pressure formed at the rear of the car therefore, the wake created can pull a car backwards essentially giving a drag effect. Air only needs a slight resistance to have a massive effect, to even how to the radiator in a car I designed to how well the air travels through the car acting as a cooling duct for the engine. The most important aspect is the front of the car, this is where the air flow starts and has its biggest effect of where the flow channels through the car separating the air to go over, under and through are called the stagnation point. The second biggest influence is the air travelling over the car, this air flowing over the car is in layers (laminar) and any separation between the body and air causes turbulence and therefore more drag. The idea is to have a smooth front surface to allow the air to wrap around the car and be joined back together with the surface air at the rear of the car. Lastly, the rear of the car is just as important as the front, the shape of the rear window and the rear fenders of the car play a huge roll in decreasing the wake to the rear (the smooth blend is better). The vacuum at the rear of the car is used by racing drivers to help them with overtaking, this is called slipstream, where there are fewer air molecules for the car behind to fight against therefore giving the driver behind an advantage when picking up speed. (Lee, 2015)
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