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Abstract
This report will look into possible options that can be made as a soap box rally car. After much research, we have concluded that it is possible to make a soap rally car from either a high budget to a low cost-effective budget. Although price can have an effect on the amount of downward force present when the car is moving as well as the amount of grip between the tyre and the terrain, it does not affect the car too much if the car has been used on the track specified with the assignment guidelines, as we will be travelling at such low speeds. It is unlikely that we will exceed speeds of 30mph. increases in cost won’t always result in a smaller lap time so this will have to be taken into account. 
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Introduction
As a group our aim is to research, analyse, design and create a soap box rally car. Overall the research workload has been broken down into five categories such as Materials, Costing, Dynamics/Driveability, Organisation/Communication and Design work. Each category has been assigned to each group member with the intention to contribute and produce an adequate integrated project.
Specified roles
Team Manager - Leon Kerswell 1909466
· [bookmark: _Hlk21347572]Costing - Liam Roberts 1903944
· [bookmark: _Hlk21347594]Driveability – Carl Bird 1907974
· Dynamics - Ashley Lane 1903102
· Materials - Daniel Grelak 1901993
· Research - Dora Boszormenyi 1900966
[bookmark: _Toc24032981]Research/literature review
Our research ranges from various formats such as secondary research found from reliable sources on the internet or books to Q&A sessions with our motorsport specialist. 
Tyres
There are various types of tyres, however each tyre depends on the contact patch with the road to produce the necessary friction. In theory the larger the contact patch the greater the amount of friction created as shown in Figure 1. Grip which is provided by a tyre is also based on the coefficient of friction of the rubber compound and the tyres construction. This coefficient indicates the lateral grip the tyre is capable of providing for a weight placed on it.

Wheels
The wheel is what the tyre mounts on, each type of wheel has its own particular characteristics depending on diameter, construction materials and width. The primary of wheels used on cars are alloy and steel.

Alloy wheels
Alloy wheels can be created to minimal weights as alloying materials such as aluminium and magnesium can be used. These examples are more expensive compared to using steel alloys, as well as lacking the dent resistance that steel wheels possess for example an alloy wheel when hit on by a curb may shatter or even crack. However, for most motorsport series and street vehicles, alloys would be the preferable choice.

Steel wheels
Steel wheels weigh more then alloys however the costing is a bit less than the alloys due to lower cost construction. Also, they are deformable when struck and will usually allow air to leak out of the tire as opposed to shattering. Steel wheels are very common on road cars as they are cheap and are easy to mass produce. 






[bookmark: _Toc24032983]Meetings

Meetings have been held within our group once a week during vacant time slots to discuss ideas or solutions related to ongoing issues. 

30/09/2019 meeting 12:30 till 1:30pm
Present: Leon Kerswell (Team Manager), Liam Roberts (Costing), Carl Bird (Driveability), Ashley Lane (Dynamics), Daniel Grelak (Materials) and Dora Boszormenyi (Research).

Announcements
Meeting with our motorsport specialist will be held on 7th of October at the workshop.
Project observations
The project aims must be divided equally amongst our team members to guarantee efficiency. As a group we have managed to get to this point. In our project, we have to produce 3 different soap box rally car designs where each team member must put their input in regard to their field of speciality.

Project completion
As a group, we have based our designs on a current Formula 1 car, a Formula 1 car from the 60’s and a Grand Theft Auto ramp vehicle. We realize that further research must be done before we can apply context to each idea. 

Plan for the next meeting
The next meeting will be held on 07/10/2019 from 1:30 till 2:30pm in the library 2nd floor. Once each of us has finished research, each of us should come up with some questions ready for when we see Paul related to our roles which was agreed upon by the group.


Group work
1. Group will pursue research based on the role assigned to each member (1 week).
2. The group will ask our motorsport specialist questions-based research related to:
· Costing.
· Parts.
· Durability.
· Driveability (25 minutes).
3. Discuss parts assembly for each design (20 minutes)
4. Discuss how the overall progress of the project (15 minutes).






 





07/10/2019 meeting 12:30 till 1:45pm
Present: Leon Kerswell (Team Manager), Liam Roberts (Costing), Carl Bird (Driveability), Ashley Lane (Dynamics), Daniel Grelak (Materials) and Dora Boszormenyi (Research).

Announcements
Between October 7th to 14th, meetings will be held after class.

Project observations
The amount of information that as a group we know about each category even after a research period is vast in terms of implementation, which is why visits to our motorsport specialist once a month or more would be essential to gain a practical insight.   

Project completion
I stated that our project must be completed in a time efficient manner to prevent procrastination and develop a high-quality project. The group responded that the project must be completed over the next month and half by following the steps and deadlines found on our Gantt chart. Dora stated that any final amendments to the project should take 2 days at maximum. Our meeting with Paul was very useful he recommended many different materials and design methods to go about. One idea that was discussed was using cling flim as the bodywork, this is very cheap and very efficient.
The group produced an excellent outcome for our research with a great questions and answers session with Paul. 

Plan for the next meeting
The next meeting will be on 14/10/2019 from 12:30 till 1:30pm in the library 2nd floor. 


Group work
1. The group will discuss about any potential issues or questions that they encountered during their research period (10 minutes).
· [bookmark: _Hlk21619879]Discuss what’s the next step as individuals to progress in our project (10 minutes).
2. Discuss what parts will be used for each design (30 minutes).
3. Estimate costs for each design (15 minutes).



14/10/2019 meeting 12:30 till 1:30pm
Present: Leon Kerswell (Team Manager), Liam Roberts (Costing), Carl Bird (Driveability), Ashley Lane (Dynamics), Daniel Grelak (Materials) and Dora Boszormenyi (Research).

Announcements
Between October 22nd to 25th, meetings will be held after class.

Project observations
Now that we have seen Paul we have gained an understanding of what parts to use for each of our designs. The next step is continuing our research to make sure each technical aspect is covered correctly to make sure the overall write up is fulfilled in terms of the assessment criteria. 

[bookmark: OLE_LINK1]Project completion
As a group, we have covered the different aspects associated to one of our 3 designs which is the current Formula One soapbox car. Dora stated that we still need to research the appropriate parts for our other 2 designs which as group we agreed. Daniel stated that he will continue the research for materials which was agreed upon also.  I stated that once we select our parts for the other 2 designs we will visit Paul for his viewpoint to see if our parts are practical and meet our aim, which the group agreed with.


Plan for the next meeting
The next meeting will be on 21/10/2019 from 12:30 till 1:30pm in the library 2nd floor. Research the appropriate parts for our other 2 designs for the analysis section of the project.

Group work
1. The group will discuss about any potential issues or questions that they encountered during their research period (15 minutes).
· Discuss what’s the next step as individuals to progress in our project (15 minutes).
2. Discuss which parts are to be used within the current Formula One design. (30 minutes).




08/11/2019 meeting 12:30 till 1:30pm

Present: Leon Kerswell (Team Manager), Liam Roberts (Costing), Carl Bird (Driveability), Ashley Lane (Dynamics), Daniel Grelak (Materials) and Dora Boszormenyi (Research).

Project observations
We have now found all the parts needed for all 3 designs and have made a price table for each design, roughly estimating how much each would cost.

Project completion
As a group we now need to start finishing the analysis of the designs and start writing our conclusion and evaluation. 


Total Meeting Minutes: 255 minutes 


Figure 1.


























[bookmark: _Toc24032984]Analysis
After completing the appropriate research, we have managed to compress our ideas down to three main designs. These do have many differences between them which consist from being completely impractical to cost effective. We have chosen to do this as it shows what could be do-able money being no restraint. There is a wide spectrum on budgets from previous soapbox rallies where some teams are very limited and others not having many constraints. We based our designs on the current Formula One cars, the 60s Formula One car and the ramp style car from the film Fast and Furious and the game Grand Theft Auto. Another reason why we chose these designs is that they are very iconic and would get well noticed. To help us choose how to go about these designs we spoke to the motorsport specialist Paul. He pointed us in the right direction as to what materials to use and what not to use. Please note that the safety equipment that is worn by the driver has been kept the same since this equipment does not help the efficiency of the soap box rally car. 


	[bookmark: _Hlk21951108]Design
	Brakes
	Suspension
	Chassis
	Body kit
	Wheels
	Roll cage
	Total cost

	Formula 1 car (2019)
	Hope Brakes
£154.99
	Independent Wishbone
Lower Front Suspension Arms £97.95
	Monocoque Chassis (Carbon fibre sheet 300mm x 300mm x 2mm) 3 to 5 £101.71
	Carbon Fibre 60m-
£1300
	ZIPP 404 FIRECREST CARBON CLINCHER WHEELSET 2019
£1500 

	OMP Bolt in competition roll cage £1,178
	

	
	Helmet
	Race suit
	Seat belt
	Gloves
	
	
	

	
	Shark skval 2 blank whu £199.99
	OMP single layer proban race suit
£163.37
	Securon 200 Seat Belt - Static Lap & Diagonal – Black- £18.95

	RockRider ST 100 mountain bike gloves
£7.99
	
	
	£3551.128


Figure 2 “Formula 1 design table”

[image: ]Figure 2b “Formula 1 design”
2300 mm from the front to the rear
1250 mm from left to right.






After overlooking the overall costs, this idea is unfeasible for a soap box rally car. Although compared to all of the designs this would be the most aerodynamically impressive looking soapbox however the speeds that we will be travelling at it won’t give us any benefits. The best deign would be half a tear drop design however it wouldn’t be very impressive in the visual sense. That’s one of the reasons why we have chosen this design is because of the looks to it. This soapbox with the OMP bolt roll cage would make driving this soapbox car safer than Designs 2 and 3 since the OMP roll cage has a set standard of safety that it must meet and is used in professional car series. If the terrain and obstacles were rugged or off road, the independent wishbone suspension would be able deal with it with ease. However, all cost over 5 times the overall amount than design 2 and 3. If a budget is not set for this task then this design would be the one chosen by the group since in theory should be the fastest and best equipped in terms of parts to tackle the course. As well as the shape of the vehicle which give it a much better look to it. 
















	[bookmark: _Hlk21953813]Design
	Brakes
	Suspension
	Chassis
	Body kit
	Wheels
	Roll cage
	Total cost

	Ramp buggy
	Complete v-brake set black front and rear £11.75
	26 MTB shock absorbers spring steel £16.90 x 4
	Seamless steel tube T45 50mm x 2.0mm
£19.80 x 4
	Monocoque chassis (Carbon fibre sheet 300mm x 300mm x 2mm)  5 £101.71
	Diamondback
20inch rear wheel x2 £20.98
Continental explorer mountain bike tyre £10.99 x4
	Roll T45 seamless steel tube 40mmx2.0mm £38.40 x3
	

	
	Helmet
	Race suit
	Seat belt
	Gloves
	Wrap
	
	

	
	Shark skval 2 blank whu £199.99
	OMP single layer proban race suit
£163.37
	Securon 200 Seat Belt - Static Lap & Diagonal – Black- £18.95

	RockRider ST 100 mountain bike gloves
£7.99
	300mm vinyl wrap
Grey £29.99

	
	£1081.64



Figure 3 “Ramp buggy design table”

[image: ] 1150 mm from outside to outside

Figure 3b “Ramp buggy”2250 mm from the front to the rear








In comparison to Design 1, this is more feasible due to the overall cost. The v-brake set are more cost effective compared to the choice of  Design 1 yet similar to Design 3. By having shock absorbers from a mountain bike saves a lot of money however it won’t be very practical with the weight of the steel on the soapbox it could be beyond the capabilities and won’t actually provide any suspension benefits. This design is supposed to have a rugged unfinished appearance as shown in the film and game. It will be of steel tube construction with steel plates as a rough body work outside. It has a fairly pointed shape to it however in a practical sense it wouldn’t be aerodynamic because of the holes in the sheet making it have a lot of air resistance if it was to travel at high speed. To make this practically we would need a lot of time in the workshop as there would be a lot of welding to complete. If this design was to be made it wouldn’t work too well. The start of the course is quite a shallow slope so it would take a while to get this thing moving however once further down the course when it becomes much steeper it will soon pick up speed but be too little too late in my opinion. 






















	Design
	Brakes
	Suspension
	Chassis
	Body kit
	Wheels
	Roll cage
	Total cost

	60’s Formula 1 car
	Tektro cr720 cyclocross cantilever brakes £11.99 x2
	Rubber donut suspension £48 x 4
	Roll T45 seamless steel tube 40mmx2.0mm x1m
 £38.40 x 4
	Cling Film
350mm x 60m
£2.60 x 3

	Wheels ON 20inch front wheel QR folding bike disc brake 32h
£32.88 x 4
Continental explorer mountain bike tyre £10.99 x4
	Roll T45 seamless steel tube 40mmx2.0mmx1m £38.40 x 8

	

	
	Helmet
	Race suit
	Seat belt
	Gloves
	
	
	

	
	Shark skval 2 blank whu £199.99
	OMP single layer proban race suit
£163.37
	Securon 200 Seat Belt - Static Lap & Diagonal – Black- £18.95

	RockRider ST 100 mountain bike gloves
£7.99
	
	
	£1051.91


Figure 3 “Formula 1 60’s table”



This design is more feasible than design 1 in terms of cost but may cause challenges during the construction period beyond our groups capabilities such as creating the body kit or chassis out of steel tubes.. The wheels although from a push bike would be reasonable for tarmac or road terrain while the continential mountain tyres should have enough grip between the tyre and the terrain for the brakes to work effectivly. Also welding may cause issues since none of our group posess any experience in welding a roll cage out of seemless steel tubes. The suspension although simple would be considered practical for the course when crossing the terrain and any possible obstacles being cost effective which was reccomended by our motorsport specialist but a valuable asset for any of these designs. The Tektro brakes again suitable for the course considering that the only time will the design will need to come to a stop is at the end which compared to design 1’s brakes are far more cheaper but meet the criteria.
[image: ] Figure 3b “Formula 1 60’s design”
2450 mm from the front to the rear
1100 mm from outside to outside

After much consideration we have decided that design 3 will be our final design. Due to the practical parts such as:
· The rubber donut suspension.
·  Tektro cr720 cyclocross cantilever brakes.
· Continental explorer mountain bike tyres.
Even though we lack welding experience as a group we would seek support in the form of welding tutorials from our Motorsport specialist if we would pursue construction.
To reduce cost, we decided to make the body work out of cling film as instructed by Paul, the motorsport specialist.
[bookmark: _Toc24032985]Recommendations for study
Although we have achieved our aim of researching and designing a soap box rally car there are some improvements as a group we could’ve made to increase efficiency such as having more meetings at the beginning and the end of each week in the university to examine the current progress of each individual member. Another improvement would be to see our Motorsport Specialist more often for more technical insight in terms of parts for each design which would be more reliable compared to secondary research found on the internet since Paul has been in the industry and has been a part of many technical projects related to motorsport. If we had to repeat this project, as a group we would’ve needed to improve our time management skills since the majority of the group have part time jobs as well as going to university. By making individual plans for each member in terms of workloads and making each plan realistic in terms of the deadlines set on the Gantt chart. In terms of research an example source which would’ve been useful to include was called “An introduction to race car engineering 3rd edition” which goes into detail on tires, suspension, steering systems. If there was enough time we could’ve gained understanding related to each aspect mentioned that surpass a fundamental level.
[bookmark: _Toc24032986]Conclusion 
Overall as a group we have managed to produce a plan for the project consisting of a series of aims to achieve over the next few months. We researched, analysed, designed and created a soap box rally car within the timeframe shown in our Gantt chart. Also, from the research period we found that it is possible to create a soap rally car within a respectable budget of just over £1000 but comes with an obstacle where we as a group would need welding tutorials by our motorsport specialist. 


Evaluation
As a group, we have started off strong with weekly meetings and a lot of discussions about the research. We have all come up with different ideas and have all contributed to this project equally. However, towards the end of the project we haven’t attended all of our proposed meeting and have fallen behind with some of the work. As a group, we could have done more research into the tensile strength of each materials we have used, we could have found   cheaper versions of some of the parts that we have included in our designs. We also could have had more meetings with Paul in order to get a better understanding of the design and how to make them more cost-efficient. 
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F1 60’s style car- https://www.pinterest.ca/pin/466192998908104448/


Integrating Project 
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