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[bookmark: _Toc40024053]Introduction
In this part of the module we were asked to write a report on the first part of the assignment along with CAD Drawing of the final product. Calculations and analysis as well as an evaluation on the process of designing the product have to be included.

[bookmark: _Toc40024054]CAD drawings
The images below are of the 3D renderings of the frame, suspension and wheels created by Daniel. The chassis and roll cage have been merged together into one. The material that the frame is made out of is seamless steel tubing but has been welded together.
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Figure1. Chassis and roll cage design
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Figure 2. Suspension Design 

Our suspension choice was chosen because of the many positives associated with it. We were suggested other methods such as rubber donut suspension because of the cheap price tag. However, we decided for the actual kart shock absorbers with springs would be the most appropriate. To support the weight and speeds calculated. Costs are higher but it is definitely needed for safety and stability. 
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  Figure 3. Wheel Design 



For our wheel design we decided to go for a mountain bike wheel as it is strong enough to support the weight of the frame as well as perform well over the terrain that the racecourse has. It’s also light enough to not add any significant weight to the total weight.

The steering system in our kart was very important to get right. We used the rack and pinion method in our design as we found this to be most suitable. Other methods using a rope method would simply be inappropriate for the calculated weight of this soapbox. The steering won’t be too sensitive because how weighty it is. We would worry more if we can produce enough torque through it. We also plan on having a few degrees of negative camber to help with stability. However due to circumstances we were not able to finish a design on time, so we have used a rendering found online that matched our idea as close as possible. 
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Figure 4. Steering rack (Verma 2015)

[bookmark: _Toc40024055]Calculations.

Given that the:
· Course is 550m long and has a 50m descent 
· Total mass of the soapbox car with the driver is 387.72kg
· g=9.81 m/s2
· Conservation of energy states that energy before=energy after
We used the following formulas to calculate the final velocity of our soapbox car along with the Gravitational Potential and Kinetic Energy.


       
High GPE 
Low KE
V=0 m/s

[image: Soapbox Derby Stock Illustrations, Images & Vectors | Shutterstock]Low GPE
High KE
V=31.32 m/s

  50 m

550m
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Bottom of the course:
GPE=mgh                                 
GPE= 387.73 x 9.81 x 0
GPE= 0J

v=2gh
v=(2 x 9.81 x (50-0))
v=31.32 m/s

KE= ½ mv2 
KE= ½ x 387.72 x ((2 x 9.81 x (50-0)))2
KE= 190176.66 J


Top of the course:
GPE=mgh                                 
GPE= 387.73 x 9.81 x 50
GPE= 190181.565 J

Because the soapbox is still the velocity = 0 m/s

KE= ½ mv2 
KE= ½ x 387.72 x 02
KE= 0 J


[bookmark: _Toc40024056]Analysis.
The calculations made gave us favourable results however certain variables were not taken into account. Friction and wind resistance were not included into our calculation which would alter our results and give us a smaller figure for the final velocity of the soapbox car which was found to be 31.32 m/s. 
Another variable that would change the final velocity is the slope of the course. It is stated in the regulations that is has a descent of 50m, however that descent is not a constant gradient and certain areas of the course are steeper than others. Since we do not have more information of how steep the course is, we have made the decision to make our calculation based on constant descent which would mean that our final velocity would be higher than if we were to include the slower and faster parts of the course.

[bookmark: _Toc40024057]Suitability of the design
From completing our CAD designs as a group we agree are happy and believe that they suit what are requirements were when designing our soap box rally car on paper. The frame should be sturdy and reliable enough as a fundamental component. The suspension should be able deal with the terrain mentioned within the assignment brief even if it’s rough and not a flat smooth surface. The wheels are practical and would normally be found on a mountain bike which proves that they are suited not just as a design but as a practical choice.

[bookmark: _Toc40024058]Evaluation
Overall as a group we are pleased with results that we have achieved in terms of taking components our paper based design into a 3D simulation. If we were to repeat this module of the project, we would perhaps have another member of the group help Daniel creating and rendering more 3D components in order to build a more complete representation our soapbox rally car. More team meeting should have been held and team members should have communicated more to avoid any information being lost or not used. 


[bookmark: _Toc40024059]Improvements
The soapbox project went mostly well in our opinion. However, improvements could have been made. Communication for this project was more limited towards the end then what it was at the start. This is down to numerous reasons with more pressure for example from exams and other commitments for the members. The coronavirus pandemic certainly hampered the project for us as communication could only be completed virtually rather than in person. There were times when two people did the same piece of work without realising. This was a good example to us why communication is key to ensure time is not wasted on a project like this. 
Another large improvement that could and should have been made is using all the facilities available to us. We did visit the workshop technician at the start of the project. However, I believe we should have had a stronger communication with him. Being in a university environment meant that we probably could have approached the more qualified students as well and ask for their opinion on the things associated with the project.
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