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Soapbox car racing is a thrilling recreational pursuit that encompasses the construction and racing of non-motorized vehicles down a downhill track. In this venture, our main aim was to create a soapbox car that not only fulfilled predetermined performance targets but also prioritized safety and adhered to relevant regulations (Richards Castle Soap, 2022). This comprehensive report outlines the design, analysis, testing, and production phases involved in crafting our soapbox. It delves into the intricacies of our vehicle, highlighting the hurdles encountered during its development and the ingenious solutions employed to overcome them. Throughout this documentation, we elucidate the process, discuss challenges, and detail our problem-solving strategies in relation to our soapbox creation.

[bookmark: _Toc134822632]Design process 
The design process of the soapbox car involved many stages. The initial phase focused on the concept of development which is where ideas were brainstormed, evaluated and noted down; This was followed by the creation of initial designs and sketches and then finally computer-aided design (CAD) models. This helped us improve the concept by incorporating aspects such as aerodynamics and structural analysis. Choosing what materials to choose was also a critical step as you must consider factors such as strength, weight, and cost. Finally, component selection involved choosing appropriate wheels, steering mechanisms, and braking systems. These are all important factors as it allows us to get the best performance out of the car.
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The initial designs were a major part of helping develop the final CAD design as it made it far easier for us to decide on the shape and size the soapbox would end up being. There were many different issues we encountered when improving on the design using CAD, for example the placement and size of both axels had to be adjusted to properly fit the soapbox and make it more stable. We had a problem inputting the wheels into CAD as we want to use bicycle wheels integrated into our design as we want to integrate these already manufactured products into our soapbox. These include all four wheels, the steering wheel and system and the brakes. All these items have already been engineering to work specifically with manufactured items already. This means that when we try to input these into CAD we have to specifically alter the design to fit and manufacturer these components into our design. 
One key point that we were clear on was trying to get the soapbox as accurate and correct to our previous measurements on the design prior to this assignment. This was a key point as it meant our soapbox would be as realistic as possible as which Is what we are aiming for. 
Bespoke parts in CAD were very easy to make for the soapbox and its useful as it allows us to go into detail for all the individual parts that make the soapbox. This allowed us to maintain specific detail to the more intricate parts of the soapbox. This allowed us to accurately assemble the soapbox which confidence in our design.
See pictures below of CAD evidence:
[image: A picture containing text, diagram, drawing, plan

Description automatically generated]Here we can see the evidence of our CAD design which was formatted, designed and put together in teams regarding our original design. The chassis, wheels and subframe was all designed in CAD and assembly took part there. See the diagram for evidence.
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To ensure the performance and safety of the soapbox car various analysis and calculations were performed. Structural analysis using finite element analysis (FEA) evaluated the strength and integrity of the frame and roll cage (SimScale,2023). Aerodynamic analysis also helped us with design modifications to reduce air resistance and to increase the downforce. We chose the design of the soap box to be a slanted shape from the rearm of the soapbox to the nose of the car, what this allows us to do is to allow the air resistance to go from the nose of the car to the rear of the car to a more vertical height. This pushes the back of the car downwards, theoretically allowing the soapbox to have more grip and stability as the rear of the soapbox is being forced towards the ground (SimScale,2023).
We designed the soapbox to have many cognitive and dynamic features to allow it to perform more superior around the track. Another feature of this was to have the wheel and axel stance very wide to allow us more stability and to prevent rolling when going around corners and into an apex which have very tight corners; this was a key part of our design process.
The roll cage was specifically designed for safety and for the ergonomics of the driver. What this means is that the roll cage is there to provide safety and support to the driver which was a key part of our designing phase of the soapbox (Richards Castle Soap,2022). 
We have made the car as low as it can go for aerodynamic and stability reasons. This is because it allows the two first acts as a stability feature as it can prevent the car from rolling around corners which also highly counterparts and benefits the act of the axels being very low. Due to this it also means that the car is very low to the ground and what it does is it also acts as an agent for not rolling the soapbox as its so low to the ground (SimScale,2023).

[bookmark: _Toc134822635]Conclusion
In conclusion, the process of designing a soapbox car involves an organised and thorough approach that addresses the design requirements and critical factors, conducted rigorous testing, and implemented safety measures. Throughout the design process, careful consideration was given to size limitations, weight restrictions and safety features to ensure that our soap box not only was within the regulations that was set out by the event organisers but also to make the soap box feared competition among its class.  
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