Report Vehicle Tech 2: Vehicle Structure & Aero                                 Joshua Dodsley
What is the way forward chassis structures for cars?
The way forward for the future of chassis design will be generative design, with increased speed in proposals with artificial intelligence capable to produce thousands of different variations. With its proposals mimicking nature the proposals aren’t limited to conventional chassis layouts, this will lead to designs which designers wouldn’t think possible. Leading to forms made possible only because of a designer and artificial intelligence working together to design what is possible. Even if specifically generative design isn’t the way AI and designers takes off, the way forward is designers using innovations in technology to discover ways which weren’t perceived to be achievable.
Today a Steel Monocoque chassis is used with the majority of production cars, with the mass being made from a numerous compounds of strength steel. Recent manufacture changes have begun to introduce new materials such as aluminium in low impact areas, with the steel used as the rigid and strength back-bone of the chassis. By introducing new materials, it can reduce the weight of the car “a lightweight chassis that can safely withstand the required loads” additionally helping with emissions, lightening the car to use less fuel. The positives of using a full steel monocoque is the low production costs “A steel space frame was chosen for the design since it is the most effective and cost-efficient structure”. With less joining points steel chassis are efficient to bring the same compound together, with contrasting compounds needing more joining points to give equal strength.
Compared to dated chassis such as a tubular chassis where the body is overlaid over of a frame, a monocoque chassis uses body panels to form the chassis making all the connected panels such as doors and windows part of the chassis. Before the panels were overlaid onto the chassis forcing for joining points to bolt each piece onto the chassis, however by making each panel part of the chassis it has improved performance and safety of the vehicle. Safety has significantly improved making the entire car the chassis the crumple and impact zones can be dictated, building safety features into the structure “employed to bear stresses”. to make sure the cabin isn’t misshapen when in a collision keeping the occupancy protected. Disadvantage to the monocoque chassis is the lack of stiffness in comparison, however with strut and contortion bars needed to ad rigidity, this adds weight to the car counteracting the advantages of efficiency and reducing space in the cabin with bracing taking interior space. 
Advancements in chassis are beginning to emerge, with generative design being an option to rival the commonly used monocoque. By defining the information and parameters into a machine artificial inelegance can generate thousands of configurations, this process can dramatically reduce the time it takes for a collective of designers to create a single chassis proposal. It also unlocks possibilities and constraints which current chassis design is limited to, allowing freedom to create more fluid and inventive shapes, “generate high-performing design alternatives—many that you’d never think of on your own—from a single idea. With generative design, there is no single solution; instead, there are potentially thousands of great solutions. You choose the design that best fits your needs”. Mimicking nature to create a design alternative by generating an organic skeleton like arrangement.  This allows designers to not just be limited to their imagination, but use the configurations used by the AI as a platform to design around and enhance. Stopping designer’s imagination from being limited by current constraints and restrictions, working with the AI could lead to chassis which could not previously be seen as possible or appropriate, “Shaping the future of the automotive industry.”
Where generative design share similarities to a tubular frame design, generative create a frame like structure where the body and paneling is draped over, compared to the monocoque being part of the body. The benefit of this is that generative design will be stiffer to a monocoque, however you lose cockpit space by having stiffening supports to construct the form. Limitation to generative design is the production, with a monocoque chassis easily being created as it is simply welding stamped panels together, whereas generative design needed to either be 3D printed or cast. With progressions in 3D printing it no longer is restricted with plastics with new materials being used such as aluminium, magnesium or carbon fiber. If generative design is a possibility it would be used on more expensive and bespoke vehicles and not for the mass market, until the process could be made faster and cost effective. As a method of creating the disadvantage is the time and cost to produce, however the advantage is the effect on the environment as less material will be used and wasted when creating each piece.
A nock on affect if generative design becomes more prevalent in chassis manufacturing it could mean less work will be available for those who design and produce vehicle chassis, however I believe if generative design was to take of there would be more jobs in that part of the industry, for those helping to create the chassis and those designing the chassis alongside the generative design software. With the speed and mass amount of possibilities using the AI there will be engineers and designers to deem which generated design will and will not work. There will also be a new division within the design process where designers and engineers will need to clean and refine the designs, to make it either more aesthetically pleasing or efficient and efficient to produce. Some would regard Generative designs to not be very appealing, with unsymmetrical lattice not sticking to the current geometric structures, which consequently makes it difficult to produce. Depending on the willingness of the industry to deem if generative design is the future or just another alternative way of constructing the same product, I imagine if done correctly it could start the next era of automotive design. With the changes in chassis it will result in new and challenging designs which could revolutionize the look and proportions for the future of car aesthetics. 

Modern aero dynamics and how it will impact the design of cars of the future and how it will affect performance?
Modern aero dynamics will affect performance in the future to more effectively control the flow and help the transition of battery power being the new power source of the car, to both solve creative solutions and help with the efficiency of the future vehicles.
[bookmark: _GoBack]Modern aero dynamics has improved significantly with advancements in modern technology, with car design becoming more and more streamlined. Using aerodynamics to both improve the efficiency of the vehicle cuts through the air reducing the drag coefficient, whist improving the cars performs by applying air flow to give downforce to keep the car planted and stable at speed and during cornering, “You want to keep the air attached to the car, and then suddenly detach it, to minimize turbulence”.
Aerodynamics already have a heavy influence on how car is designed and performs in current vehicle development, with more exclusive and elite companies basing how the car will look and perform with aerodynamics being the center point, designing for the wind, “The wind doesn’t care whether your grille is distinctive, or even whether you have one at all. The wind wants your car to look like a raindrop”. Design is influenced by understanding the flow of air to dictate and sculpt the panels to effectively move and directive how the air moves around the vehicle, with greater knowledge designers can create features such as intakes that can be placed wherever is deemed most appropriate.

Design can either intend to sculpt the body to push the flow of air to the intakes and features which are predetermined by the package or by understanding the form can decide where the intake should go so less alterations would be needed to accommodate the features decided by engineers to make a working and effective design. Similar features can be placed or determined in the same manner depending on the designer’s understanding of aerodynamics, when a designer has a vaster consideration will allow for more experimental forms which will lead for the future of cars to not have to stick to the convectional shapes and layouts. By calculating the air more effectively old methods to control air flow will either be made redundant or be adapted to be more effective in the new system. This can be seen in modern vehicles where the large spoiler has been removed to use a modern active aero system, with the electric spoiler being hidden in the body work and only deploying when necessary to reduce drag to more efficiently cut through the air, “there’s active aero. There is a big wing back there, but you don’t see it when it’s parked”.
With the change in the propulsion of cars, switching from petrol and diesel combustion to a cleaner electric power the need for aerodynamics will become increasingly important. Disadvantage of the transition is the longevity of battery power and the strain it will have on the national grid as combustion power is gradually phased out. As a result, the aerodynamics will need to be increasingly effective to cleanly cut through the air so less drag is created, this will allow for longer distances as less power will be needed to push through the air. Specific areas that will be needed to be designed other than the visible exterior are regions which wot be seen, parts such as the under tray of the vehicle will be needed to be designed. Previously with internal combustion cars the under tray was constructed more to keep the working mechanics and features such as the exhaust high enough so no to be caught when driving, however with the change in batteries there is less restrictions with a smoother less cluttered underneath of the vehicle. Overall battery power will lead to more creativity, with more imaginative solutions to control the air flow around the vehicle. Other areas effected in the change will be the front of the vehicle deciding with electric cars to not need the restraints of a large grill, no longer requiring air to pass through to the radiator to cool the engine down. Resulting in more design challenges for front of car design, no longer having a physical engine proportions and placements will change which may or may not lead to more creative and efficient aerodynamic shapes.
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