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Discus pros and cons for 2 of the following:
a. Bonded aluminium chassis tub with fibre glass body (Lotus Elise)
b. Generative design (a potential new approach to chassis design & manufacture)

              
Generative Design  
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Pros
·   I am interested in the idea of generative design, because it simulates almost an organic, alive, bone structure similar to what we see in our natural habitat (us, nature). Using software and hardware capable of calculation the perfect volumes and shape to meet the strength, durability and other manufacturing requirements to create a product that satisfies all the criteria in less time, less material and cost effective. It accelerates the product development and optimises the design using computer algorithms or AI (Artificial Intelligence). AI is “a system’s ability to correctly interpret external data, to learn from such data, and to use those learnings to achieve specific goals and tasks through flexible adaptation”.
· Tanks to augmented capabilities our world is going to change dramatically, a world with more variety, more connectiveness, more dynamism, more complexity, more adaptability, more beauty, it’s a form of partnership between technology, nature and humanity.
· Generative design allows moving from things that are fabricated to become farmed, constructed to grown, isolated to connected, extraction to aggregation, obedience to value autonomy. 

Cons 
Who’s designing what ?
[image: ]Joris Laarman - The bone chair
· Would we still demand the work of designers in the future or generative design is going to revolutionise the industry no other human being did?  From a designer's perspective, this process is creating shortcuts in generating an immense amount of ideas in a short period of time cutting the job opportunities for designers, leaving only the ones with great ideas in the industry.
· Generative design puts the human being in the position of resolving almost all the issues that the ordinary mind cannot solve or predict in the future. But there might be a risk. By understanding the fact that if everything becomes autonomous, is there any need for human interference at all, when AI is going to take control over every aspect of humanity?
· Soon AI will be capable of self-evolve and understand data in few couple of seconds data that people took thousands of years, because of the processing speed. It may think based on our history on Earth that we almost destroyed the beauty, simplicity, self-sustaining process of nature and might end up in a point when the AI would try extinct us.

Bonded aluminium chassis tub with fibre glass body (Lotus Elise)
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History of the Lotus Elise chassis
    The chassis development started late of 1993 where wood and cay buck for interior where build, as well as knock on chassis design elements. After a few months a technical specialist from Hydro (Aluminium technology, alloys, processes) visits Lotus for a possible contract to build and design an aluminium chassis. Lotus demanded bounding rather than welding and the first project (June 1994) was called M111. This project had two wooden bucks, one for interior design and one for component layout. An anticipated 10 000 lb ft torsional strength with a weight between 60 and 70 kg. First extruded aluminium chassis from Hydro to Lotus delivered at 69.5kg in November 1994, after a few weeks all the major components where assembled to the chassis followed by an engine run and testing the whole car in intense racing laps, resulting in a successful, well-constructed and designed chassis (February 2015). 
Hydro discovered that aluminium extrusion can be bonded by epoxy resin (glue) if it is adequately prepared by a special chemical in the bonding surface. Surprisingly, glue can bond the sections together strongly and reliably. Most important, the aluminium extruded sections can be made much thinner than traditional welding technique. Why ? because welded joints are weak, so the thickness of material should be increased throughout a member just to make a joint strong enough. Therefore Elise's chassis could be lighter yet stiffer.
   Pros 
· Made from extruded aluminium glued and riveted together to form an immensly stiff and light weight platform on which to built an open top car. The bare chassis weighs about 70kg and the rivets are only there to prevent peeling in the event of a crash. The chassis is suplied to Lotus complete by Hydro Aluminium.
·  The carbon fibre 'crash box' at the front of the car is designed to protect the chassis and driver in the event of a frontal crash.
· Extrusion dies are very cheap, yet they can make extruded aluminium in any thickness. The question is: how to bond the extruded parts together to form a rigid chassis ? Renault Sport Spider bonds them by spot welding, while Lotus Elise uses glue and rivet to do so. Comparing their specification and you will know how superior the Elise is
· Innovative Versatile Vehicle Architecture (VVA) high-pressure die cast corners nodes
· Lotus Versatile Vehicle Architecture (VVA) has been developed to bridge a gap in the investment-volume curve to exploit the benefits of producing at medium volumes but for niche markets, thereby giving the best chance of business case success and favourable returns.
· The understructure is aluminium riv-bonded, consisting of high-pressure die-castings, stampings and extrusions, and uses advanced assembly techniques, including adhesive bonding, self-piercing rivets and flow-drill screws for construction.
· The self-piercing rivets are used in a similar way to spot welding on a conventional steel shell, with the flow-drill screws used for single-sided access on closed sections. Both suffice to hold the structure together during the bonding cure cycle, and prevent adhesive joint peeling in the event of a crash.
· The heat-cured high strength structural adhesive is the main joining medium, and used in combination with the mechanical fasteners, produces an immensely strong, durable joint and a lightweight shell with exceptional torsional stiffness.


          Cons
·    Specialists have discovered that some of the high mileage Lotus Elise and first generations when they bring to check or change the suspension, the chassis part will suffer powdery deposit associated with aluminium oxide corrosion around the front upper wishbone mounting point. (the corrosion stems from the mild steel bobbins and caster shims)
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·    Expensive repairs on the chassis in case of a minor accident like being stuffed into a lamp post, ditch, etc. It may seem like a small impact in the first place but you may end up causing really severe problems to the chassis, like pushing the wishbones into the suspension pickups, bending or breaking them, Therefore the structure is not designed to absorb impact during a crash and repair is a complex and expensive process.
· Some people have experienced water leaks through the joints in the chassis.
· The chassis side rails can get quite warm in the summer, especially on the right hand side. This is due to the pipes that run from the radiator to the engine, along the inside of the side rails.
· On some very early cars there were problems with internal rivets rubbing on the collant pipes that run internally through the length of the chassis side rails. These would cause the pipe to fail resulting in loss of coolant.

An understanding of aerodynamics as it relates to automobiles is considered to be important in order to improve which major areas of performance and explain the criteria that effects drag/wind resistance of a vehicle? 
   [image: ]
The perfect aerodynamic shape for automotive industry is a drop of water on a vertical wall. Because of its low coefficient drag, resulted by the amount of surface dispensed in air (Transversal aria surface of the object), acceleration and turbulences left behind the object moving through air.
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Many designs tried to replicate the shell and appearance of a teardrop, but they were not so commercial and appealing to the customer. Resulting in almost no request from people to build such vehicles for the mass production. The ordinary mind is based on animalistic instincts, not all are considering the advantages of adopting such designs in everyday life because of its simplicity and what others might say boring, embarrassing and almost funny car to see on the road.
But based on these facts' car manufacturers had gradually modified they're vehicles in time with manufacturing technologies evolving to become more slipper, fluent, organic, nature inspired designs to have a lower drag coefficient. For example, the 2013 Mercedes-Benz CLA Blue Efficiency has a 0.22 drag coefficient, all this had been achieved thanks to the detailed work done by engineers in the wind tunnel. The automobile has a compact frontal area of 2.19 metre-squared, an enclosed underbody to allow a smooth airflow, to ensuring the headlights seal flush with the bodywork.
What is helpful for some high-end or track focused vehicles in the industry is active aerodynamics, such as wings and flaps that change they're angle of attack with the speed, braking and environment of use to facilitate better aerodynamics, grip and stability.
The future of aerodynamics may consist in plasma flow such as the project and experimentation of a very high-performance vehicle such as the 2016 McLaren MP4-X F1 concept. The plasma flow is generated by a high-voltage alternating current passed across two electrodes. This creates a low-temperature plasma which ionize air molecules passing over a surface, speeding up the airflow
 [image: ]
Bibiography :
· http://www.elises.co.uk/components/s1/chassis/index.html
· http://www.lakesideengineering.com/Elise%20Chassis%20Corrosion/Elise%20Chassis%20Corrosion.htm
· http://www.noisymini.com/lotus-elise-chassis-damage-and-corrosion-what-to-look-for/
· https://www.motoringresearch.com/car-news/most-aerodynamic-new-cars-2018/
· https://www.automobilemag.com/news/benefits-of-aerodynamics/
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Fig. 1.20 Drag measurements with “half-bodies,” performed by W. Kvewperx [1.31] in 1922,
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