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For this project, a group of five people have worked together to complete the task. The task required the group to research, plan and design a soapbox style of car which will follow certain regulations. These regulations were from the Richard’s Castle soapbox derby, giving the group guidelines to follow throughout the designing of the soapbox. The first task faced was assigning each team member a role during the project. Roles are as followed.
Siobhan Aspland - Team Leader / Recorder 
Badrakh Nyamsuren - Designer/ Materials 
Jamie Woodberry - Finances 
Loxton Baker - Materials
Dale Smart - Materials 
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Each dot represents a meeting that took place.  The bright green dots show meetings that were brief lasting around 20-30 minutes. The dark green dots show meeting that were much longer, lasting about two hours. The dates of these meeting can be seen on the Gantt chart above.
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15/02/21
Team met for a brief moment to discuss the roles each member would have during the project.
Loxon Baker- materials
Badrakh Nyamsuren- designer/ materials
Siobhan Aspland- recorder/team leader
Jamie Woodberry- finances 
Dale smart- materials
18/02/21
Team met to discuss when everyone was free to have a full meeting together, where they could ask question about the work set. This meeting is where they looked over the assignment together to get a better understanding on the task.
19/02/21
[bookmark: _Hlk65490939] Present: Badrakh Nyamsuren, Jamie Woodberry, siobhan aspland
Absent: Dale Smart, Loxton baker 
11:00-1:00
Group discussion 
Split up the assignment amongst the 5 group members.
Team agreed it was best to split up the materials research.
Progress made during meeting.
Jamie- looked at previous soap boxes to get an idea of different designs. Looked at parts required to build a soap box.
Badrakh- researched soapbox car designs, targeting some real cars to be the role model for our soap box car.
Siobhan- completed minutes, started researching materials.
24/02/21
Discussion on how the work was going for each member.
26/02/21
Report writing had started.
Progress made on one design. 
Finances almost completed for this one design.

28/02/21
Further discussions made on the designing aspect of the project.
03/03/21
Members came together to start putting work together into one report, discussing their findings.
05/03/21
Research completed.
Designs completed.
Report completed, ready to hand in. 





















5. [bookmark: _Toc65869438]Aims and Objectives

· [bookmark: _Toc65683122][bookmark: _Toc65683843][bookmark: _Toc65706322][bookmark: _Toc65706332][bookmark: _Toc65706466][bookmark: _Toc65867865][bookmark: _Toc65869439]Design a soapbox car that follows the Richard’s Castle Derby regulation 
· Create three designs
· Analyse designs conclude which one would be best for the task
· [bookmark: _Toc65682291][bookmark: _Toc65682451][bookmark: _Toc65683123][bookmark: _Toc65683844]The soapbox that is being designed is suitable for the course and realistic
· Keep to the budget
· Research varied materials
· Pick what materials are most suitable of different part
















6. [bookmark: _Toc65683124][bookmark: _Toc65683845][bookmark: _Toc65706323][bookmark: _Toc65706333][bookmark: _Toc65867866][bookmark: _Toc65869440]Background Research

6.1. [bookmark: _Toc65683846][bookmark: _Toc65706324][bookmark: _Toc65706334][bookmark: _Toc65867867][bookmark: _Toc65869441]Materials

Brass

Brass is an alloy, which is defined as a mental made by combining two or more metals. This can give the alloy a greater strength or to increase corrosion resistance. Brass is an alloy of copper and zinc. An advantage of using brass is that brass can be shaped relatively easily. The malleability of brass would vary with the amount if zinc added to the alloy. Alloys with a higher percentage of zinc would be less ductile however are stronger, making it more suitable in manufacturing.
[image: ][image: ]
Using https://www.metals4u.co.uk/materials/metal-pipe-tube?product_list_limit=96, the brass tube above was found. This could be used to build the roll cage for the soapbox. From above 1M of brass tube would cost £22.42. This tube is light weight, weighing 0.74kg per metre.





Titanium 

Titanium is one of the elements found on the periodic table. Titanium is used as an alloying agent as it is a strong metal and has a lower density than steel. Titanium is well known for being used for parts to build aircraft. Titanium has high corrosion resistance, making it suitable for hip replacement surgeries and prosthetic devices. However, titanium would not be ideal for building the soapbox as titanium pipes are awfully expensive compared to other materials.
[image: ]
















Steel 

[image: ]
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Even though steel has good corrosion resistance, this particular type of steel would not be suitable for the soapbox as it would be difficult to weld together. This steel tube is rather heavy weighing 5.78kg per metre. This steel tube costs £28.79 per metre.




















CARBON FIBER 
According to (Blanchard et al. 2019) states its analysis total of 10.87USD is required to produce a 1KG of carbon fibre. Carbon fibre could be a great composite offer for mass reduction in vehicles, however, the cost of material can constraint its extensive usage in vehicles.  
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  Fiberglass
 Fiberglass is a very common composite used for body molding/ body paneling in non-high performance racing vehicles.
The pros of fiberglass are that;
.Its cheap to make
.Its a tough sturdy composite with great performance capabilities
.And fiberglass cracks and breaks on impact as opposed to bending or denting, which makes the car easier to repair but also will not absorb impact the same as a metal.
Although the fiberglass is cheap to obtain, the real work would come from making the body itself using the supplies.
[image: ][image: ]

6.1 Design 
 
Unrealistic design 1:  
The overall designs are a combination of Can-Am Off-Road (Magnum Offroad, n.d.), Dune buggy (Volkswagen Aktiengesellshaft, 2019), and Ariel Nomad Tactical (Ariel North America, n.d.) vehicles. The pencil sketch helps us to see an unrealistic version of the buggy in accordance with the soapbox derby. 1300mm
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During the process, there have been major changes to our design which slowed the process. The changes include the height of the vehicle, roll-cage, spoiler, suspension, aerodynamics, and wheels. 
As a final unrealistic design, the dimensions fall as mentioned. 
WIDTH: 1350mm 
HEIGHT: 1300mm 
LENGTH:2300mm
















Realistic design 1: 
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Realistic design 2: 
 
 2600mm
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Overall, these two realistic designs are based on 1960cars. The concepts have big tires, and the aerodynamic body will help to roll faster.  These designs will be better to make as well because they will require less material that design one as they are smaller.
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Unrealistic design 1:


6.2 Financing
	Design
	Steering system
	Roll cage
	Brakes 
	Wheels 
	Chassis  
	Seat 
	Suspension 
	Body + spoiler

	Prices 
	Rungao steering shaft tie rods rack kit assembly Full stell
£116.59
	OMP roll bar with door bars Kadett GSI
£686.70

	TRP T930 direct mount brake (£79.99x4=£319.96)
	KART- set of douglas magnesium wheels
£169.50
Bridgestone YFD wet tyres
£164.64
	3 meters of mild steel
£86.36
	Grid Q fibreglass seat
£319.50
	YSR dynamic pro sport coilovers 
£820.64
	Carbon fibre sheets 300mmx300x1.5mm (x6) 
£660.60
Adjustable JDM GT style 57” inch
£193.98

	Accessories 
	Helmet
	Gloves 
	Race suit
	
	
	
	
	Total cost 

	Prices
	X-lite X-502 ultra carbon puro
£341.95
	FIA race gloves 
£125
	Race suits Elast1
£595
	
	
	
	
	£4656.42




Based on this project, which is set out for a group of five students, is set out for a group of five students they will be on budget. Therefore, this design that was made up of the three will be the least feasible for them. The reason why this design was not chosen by the group was because the materials that were used to make the design were top of the range ones, and the better the quality the materials are that are used will make the soap box faster, better suited for course and safer. That is where it will start to become more unrealistic and unaffordable. This design has much more advantages than the other designs, for example in design 2 they have used steel sheets for the body compared to this design using carbon fibre sheets. Carbon fibre sheets would make the design my lighter which means it’ll travel faster and will have much better handling than the other designs. Even though they have used all the same steering systems for each designs this one has better products all over the soap box. Based on looks and performance wise this design will be the best by far but is not financeable for a group of students. The group were also dressing to look the part on the day by getting expensive clothing.
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	Design
	Steering system
	Roll cage
	Brakes 
	Wheels 
	Chassis  
	Seat 
	Suspension 
	Body 

	Prices 
	Rungao steering shaft tie rods rack kit assembly Full stell
£116.59
	Berg roll bar off road go kart
£82.99
	Clarks V-Brake set
£27.99
	Heavy duty wheels 20” 
£89.99
Fincci pair 20x1.75 tyres (x2)
£25.80
	5 meters of aluminium tube 19mm x 1mm wall
 £13.12
	Drift kart seat
£17.24
	Qii  shock absorber 2pcs 125mm
£35.05

	Mild steel sheets
2500x1250mm
£69.99

	Accessories 
	Helmet
	Gloves 
	Race suit
	
	
	
	
	Total cost 

	Prices
	MT storm flip up helmet
£79.99
	SAWANS protective motorcycle gloves
£12.99
	Sparco MS-3 race suit
£51.12
	
	
	
	
	£622.86



With assembling this design, the group will have to learn how to weld, this will be more than capable for the group too learn as the university provides privates lessons. The reason why this need to be done is because of the chassis will need to be made up from scratch. The university that the students apply have plenty of resources for the welding part to be done. So, it will be more than easy for them to complete it. This design is also the best for the soap box derby out of the two realistic designs because is smaller out of the two of them and design 3 has more welding withing the chassis and also the roll cage which means it would be weaker than this design. The disadvantage about this design is the body, because it is going to be made out of steel which means the weight of this soap box will be heavy, this will affect the handling on it and also how fast it will be able to go. 
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Realistic design 2: 

	Design
	Steering system
	Roll cage
	Brakes 
	Wheels 
	Chassis  
	Seat 
	Suspension 
	Body 

	Prices 
	Rungao steering shaft tie rods rack kit assembly Full stell
£116.59
	2 meters aluminium tube 19mm x 1mm wall
£5.56
	Blank generation V2 U-Brake 
£15.98
	4 x 10” pneumatic go kart wheels
£23.99
	5 meters of brass tube 
£112.12
	Drift kart seat
£17.24
	Qii  shock absorber 2pcs 125mm
£35.05

	Mild steel sheets 2500 x 1250 mm
£69.99

	Accessories 
	Helmet
	Gloves 
	Race suit
	
	
	
	
	Total cost 

	Prices
	MT storm flip up helmet
£79.99
	SAWANS protective motorcycle gloves
£12.99
	Sparco MS-3 race suit
£51.12
	
	
	
	
	£540.62



Out of all three designs that the group designed, this was the cheapest out of all of them. This is because this soap box had a lot of welding and building it from starch. This very beneficial for them as it will save them a lot of money just from buying materials and building it themselves. But also, this some disadvantages also as it will be much more time taking for them and also when making it themselves, they will be at a high risk of making mistakes, the mistakes may not major within designing it, but it could cause problems on the day of the derby. Such as for this design they decided to make their own chassis which also they did in design 2, but they also made the roll cage for it from scratch.  Therefore, this design wouldn’t be as strong and durable as the design 2. 

Final choice
The group came to a decision that they will be using design 2 as it is best suited for them and is feasible for their budget. The thought that this would be best for this course because it had better parts and would’ve been best suited for the course. The reason why this design is better suited to the course is because of the heavy-duty wheels and also it is a safest option for them for all the regulations.
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Overall, the group has managed to meet all of their aims and objectives which is what they are looking to achieve. This has shown that they have been able to design a soap box with the regulations that were given and also withing time frame that they had.  This is also an accomplishment because they have managed to design a soap box with good components and parts in a feasible way and it’s not too unrealistic to buy the parts that are needed to make the soap box.













8. Evaluation

Evaluating all of this project the group has worked very well together by having regular meetings and also keeping up to date on the roles that they had been assigned to. The roles that each student had were the best for each one as it helped them design a very well and what looks like will be a good functioning soap box. The group took a lot of look into composite materials and what would be for the soap box in a feasible way. This is the best soap box that probably could’ve been made with the regulations and budget of the students. The group could’ve had more meetings during the project which would’ve helped much more as we could’ve have had more of an understanding and could’ve even went off to researching even more into the soap box derby. 
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