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[bookmark: _Toc125997568]Abstract
This report will look at the creation of a Soap Box using the regulations of the Richard’s Castle Soapbox Derby. We aim to investigate the possible materials that can be used to make the soap box and the costing of these said materials. We will also show how we structured the team and how our meetings and communications took place. In the research we were able to narrow it down to 3 main suitable materials which are Plywood, Fiberglass and Aluminium Sheeting. These are relatively light weight, cheap and sturdy enough to form the soapbox and are very easy materials to work with and acquire.
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[bookmark: _Toc125997570]Introduction
This team project is based on designing a Soap box, providing all information such as materials, coasting, steering, and dimensions following the rules and regulations.” Soap box is small vehicle that is propelled by gravity” including steering and breaking control. There are several types of materials can be used to design the soap box some are (cardboard, wood, metal, plastic, and fiberglass). Cardboard and wood are the common choice for soap box construction because it of its lightweight, strength and easily shaped. Metals such as aluminium can be used for the frame of the soap box. Plastic can be used for some parts of the soap box, like wheels but it is not as strong as other materials and might not be suitable for the whole entire structure. When designing the soap box, it is important to consider factors such as aerodynamics, steering and weight distribution and to make sure its stable and safe to use. In general, soap box should be large enough to fit the person who will be using it, in this case we are using the dimensions that been mentioned in the rules and regulation. Also, the project should be designed with appropriate balance and stability for the intended use. From this we are hoping to get more information to find out which of these materials will be most suitable for our soap box. Costing of these materials will also be a significant factor as we will have to go for materials that are within a suitable budget. 

[bookmark: _Toc125997571]Research Structure (Team Organisation) 
Here is the list- 
· Materials (Jahed, Thab)– which materials would be suitable to construct the kart from and why?   
· Costing (Ahmed, Jubair) – explain why you have chosen certain materials, construction processes, steering/braking methods etc.  
· Dynamics/driveability – explain why you have designed the car to look the way that it is, again look at steering, braking methods, aerodynamics etc. (this should not be exhaustive or analytical – that is for assignment 2)  
·  Organisation and communication (Ali, Ziki) – show how you have organised your group work via Gantt charts and meeting minutes. This is normally the hardest part of a group project!  
· Design work – produce 3+ designs that you could see as viable, pencil drawings are fine, I do not expect any CAD (Computer Aided Design) (assignment 2) 
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[bookmark: _Toc125997573]Materials
For our soap box we done research on what materials would best fit our design and how well would these materials help us with our goals for the soap box race. We sketched out a few design ideas on how we wanted our soap box to look like. Our three favourite ideas were a Nike trainer box, a HB pencil and Jamaica bobsleigh.  
Through research we discovered that for every good soap box requires a nice stable base frame for the vehicle. We went on to discuss whether it was best to find an old frame to build our soap box on or would it more beneficial to us if we built one from scratch. The advantages of building our soap box on an old chassis its trailed and proven to be a good stable base frame prior to us working on it, meaning they will be less room for failure like breakages. The disadvantage of an old chassis is most base frames to work with our design of the soap box are made from heavy mental such as cast iron or steal. Using an old chassis will be heavy causing the speed and velocity of the vehicle down, meaning a less fast race time.  
However, building a customer base frame will brings its own advantages and disadvantages. The advantage of building a customer base frame we can make it to our desired scale, size and use light weight but strong materiel to suit our soap box. We further discussed on which materials would be more suitable for our customer base frame. We came up with plywood, fiberglass, aluminium, and Carbon fibre reinforced polymer (CFRP). 

Plywood is a lightweight material but also got good structural strength. This is suitable as it allows us to reduce weight without compromising the structural integrity of the soap box which give us an advantage. The disadvantage about the plywood is that if it rains it will absorb the water which will increase its weight significantly.

 Fiberglass would also be an innovative idea to use on the soap box because fiberglass is easy to be moulded into shape. Fiberglass also is also lightweight and has strong and stiff mechanical strength. Fiberglass can take time to mould into shape and dry and can produce harmful powder when sanding it down. It can also be a bit costly to acquire a fibreglass kit to produce a full-sized soap box.

Aluminium is also a lightweight material it is also flexible and versatile. If we needed to, we could also be able to recycle it to reuse it. However, it is more expensive them most other materials. Aluminium is hard welder and is also not a strong or cheaper than steel. To make the soap box light aluminium sheeting will have to be used, but it easily bends and could leave the soap box unusable if a crash were to occur. 

Carbon fibre reinforced polymer (CFRP) is also a good option to use because is tough, stiff and has good strength while also being lightweight. Carbon fibre reinforced polymer (CFRP) has its disadvantages such as being too expensive to use and will be quite costly to get the whole soap box made from it. It will also need professional tools and assistance to be able to make it.

[bookmark: _Int_GCUSvbiJ]For the wheels we discussed that we would need to design the frame to be flatter and the wheels further out to help the soap box to keep balance. For what type of wheels to use we would be either getting them from an old-style baby stroller, old kid's bicycles or purchasing them new. Old wheels would be cheaper and easy to replace but would be quite to break and cause the soap box to collapse. Old thin wheels will have high velocity and cause the soap box to have unstable movement. The new wheels would have to be thick. Thick wheels would make the soap box have more stability and grip.	


For the breaks we disused which braking system would be more ideal for our soap box. Getting old cantilever rim brakes would be a good idea because we could find them of cheap old bikes, and they are also reliable when maintained. With the brakes we could also use the bike handle as the steering wheel.

Costing
We have decided as a team to make the base of our soap box out of plywood for the following reasons of it being light, strong, and cheap to get. If any damage would occur to the base of out soap box, we will be able to replace or repair it quickly with less time, effort and cost. If it was to be a different material for example, metal will take way more time and money to repair. There are ways we can get wooden pallets for free but if we were to buy them then we will not be spending more than £40 for all the wood we will need. We will also need a couple of different type of screws, bolts, and stop nuts, adding those up together will not surpass the price of £25. We are planning to use an old bike cycle steering handlebar and a bike brake and those are cheap as well if not free, if we keep maintenance of the brakes and the handlebar, they both should work perfectly for our soap box. Then we will need 4 decent sized rubber wheels won't cost us more than £25 for all 4 wheels. And finally, is the cardboard that we will use to cover up the soap box and that won't be more then £5



	Item
	Amount
	Price

	Plywood
	3 boards
	£36

	Wood Screws
	100
	£5

	Bolts
	100
	£10

	Washers
	100
	£5

	Wheels
	4
	£20

	Cardboard
	N/A
	£2




[bookmark: _Toc125997575]Discussion
The team ended up picking plywood as it is durable, cheap, lightweight and easy to work on. The factor of cost is a significant factor as we are trying to keep cost as low as possible. The team is also dedicated to take the initiative of recycling for example using old bicycle parts as this will also help save money and the environment. The chosen materials and cost cutting methods will also help as they are proven methods such as using the bicycle front frame for the steering of the soap box. 

[bookmark: _Toc125997576]Conclusions
In conclusion for the first half of our project we have looked at organising our team, Materials, cost and some rough sketches of the soap box. We found out the final materials to be used for the soap box and all the factors we need to consider to be able to make this successful. The research carried out here will be used in the second half of the project as we will dig deeper into the final productions of the soap box for the race. 
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