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This is a follow-up to the technical report based on the early work and research for the soap box racer design project. In this report we will comment on costings, final design, potential advantages and disadvantages of the design and materials used. 


[bookmark: _Toc513240725][bookmark: _Toc513240983][bookmark: _Toc513241129][bookmark: _Toc513241540][bookmark: _Toc513241578]Final Design Choices: Chassis
Chassis
There were several options discussed regarding the chassis/frame. We found that the simple box design caused some issues with steering and using wood to support the drivers seating area could lead to a weak point.
Therefore, the design we opted for had tapered front and rear section where the axles are mounted giving wheel clearance. This design also helps with both strength and aerodynamics. 
It also incorporates a cross section to mount the driver seat. This will add a certain amount of strength to the overall chassis.

Chassis Material
The chassis will be fabricated using 25mm steel box tube. This was chosen as the square type tubing is stronger than round tube, it also makes welding into shape easier due to the flat edges. The roll bars will be fabricated from 25mm round tubing, so it can sit flush to body work. The corner joints will be mitre joints for strength. Steel was chosen as it is easier to weld and more cost effective than aluminium but is strong enough for our purposes.
[image: ]                                                                                                                                                                                                                                                              Image Left: Final design of chassis showing tapered axle mount areas front and rear.

Image Right: Shows examples the two types of steel tubing & mitre joints to be used.
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[bookmark: _Toc513241541][bookmark: _Toc513241579]Final Design Choices: Steering

After researching, the most popular system in both Go Karts and Soap Box racers is the Tony Kart system. It seemed a relatively straight forward and reliable design, so this is the design that was chosen.
Once the steering system was mocked up with the original, rectangular chassis design it came to light that the tyres would come into contact with the frame when on full lock. This is why it was adapted, and a taper added. Adding the taper allowed enough clearance.

[image: ]                   Image Right: Shows full steering system, when the wheel is pulled it pushes, or pulls the rods, turning the hub left or right.
Image Left: Steering system. Shows how the rods will be attached to the steering hub.
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[image: Image result for tony kart steering]
Image left: Example of a Tony Kart steering system 

Final Design Choices: Wheels

Again, for wheels there were several options. The decision was taken to use mountain bike wheels and tyres. There were several factors for this. 
· Ease of use being one, they could simply be bolted straight onto the ends of the axle’s.
· Using a combination of 16’’ front wheels & tyres & 18’’ rear they will give good ground clearance, good for dealing with potential potholes or bumps.
· Mountain bike tyres offer a good combination of traction and manoeuvrability.
The wheels will be mounted using bearings to help prevent unnecessary wear.


[image: Image result for mountain bike wheels]Image below: Shows example tyre tread for best trade-off between grip & manoeuvrability. 
Image Left: Example of mountain bike wheel & tyre that was selected.



									[image: Image result for mountain bike wheels]


Final Design Choices: Suspension

Suspension
The options for suspension had previously been narrowed down to three options. 
1. A form of spring/damper type suspension. 
2. Rubber bush.
3. No suspension
While a spring/damper type suspension is the most common suspension set up found these days. For a soap box racer the compromise between the added weight of metal springs and dampers off set against functionality, it was decided that due to the light weight, unpowered nature of the soap box it wouldn’t be practical to use. Also the cost of such a set up would be out of our budget for the gains it would give us.
Rubber bush suspension is a good option, since it is light, can be made to suit the needs of the project and because the soap box is light will give sufficient damping and a little more comfort to the driver than having no suspension. This is the preferred option for suspension.

Suspension Materials
For the rubber bush, research was undertaken to find out what kind of rubber would best suit our needs, which were:
· Had to be durable.
· Had to be supple enough to effectively absorb shocks.
· Had to be cost effective.
· Had to be relatively easy to work with.
Of all the options that were researched, it turned out that the best match was natural rubber, made from tree sap. 

[image: ]Image Left: example of a typical rubber bush for suspension.



Final Design Choices: Brakes

There were two types of system looked at for the brakes. The more traditional ‘Hockey Stick’ brake set up, which is a wooden board running the length of the rear axle with rubber blocks situated behind the wheels. This is connected to the set of pulleys allowing the driver some control over the brake pressure.
The second option was a disk brake set up. Using a brake disk mounted directly to the rear axle using a mounting plate. A calliper is then mounted to the chassis and once again using a cable and pulley system the driver has control over the braking pressure. 
While heavier and more expensive to make, the decision was made to use the calliper method. The thinking behind this is that it is a much more efficient type of brake. This means that the heavier weight can be made up for by being able to brake later going into the corners. With regards to extra cost, the calliper system is by far the safest option for the driver, so cost against safety isn’t an issue.



[image: https://scontent-lht6-1.xx.fbcdn.net/v/t35.0-12/s2048x2048/23433245_1760673927276580_921658113_o.jpg?oh=5d1b73994ab97c4c3146dd358d942df2&oe=5A067F2D]Image Left: Custom brake set up using disk & calliper set up.



Final Design Choices: Exterior (bodywork)

Exterior Design
There were several options discussed for the design of the soap box. Part of the discussion was around what is expected of soap box racers. Unlike Kart racing, soap box’s are expected to have a quirky design. The other major criteria was aerodynamics, the design had to have an aerodynamic body to reduce drag and help improve speed a little.
Taking this into account of all the options we looked at, it was decided that a spitfire design would suit both needs. It would have to be slightly adapted, since having wings would cause two major issue. Having wings would create lift, which in turn would cause drag, potentially slowing the soap box down, meaning drag is something that needs to be reduced. To get around this and reduce the drag. The wings can be made detachable. 

[image: ] 		[image: ]
Image above: Suggested Spitfire design before discussing wing restrictions. Rear View.
Image above: Suggested Spitfire design before discussing wing restrictions. Front view.





Exterior Materials
For the exterior, several materials were discussed, however it quickly became apparent that something malleable and easy to use, yet relatively strong was needed.
By unanimous decision the exterior would be made from fibreglass sheets laid over a wireframe and hardened with resin. This ticks all of the manufacture requirements and is extremely cost effective when compared to something like carbon fibre, which is not on;y far more expensive, but much harder to work with, requiring specialist skills and tools to work with.



Expected Forces Acting on the Soap Box

Based the materials used and weight of the soap box we have been able to calculate the forces that will be applied to the soap box and the resulting speed and velocity.
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