

The Steminist Team	
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This group is made up of 6 different individuals with a variety of experiences, knowledge and skills in what we needed for this project. We split the project into different sections, hoping to cater to everyone’s strengths and weaknesses. The following list explains who was in what role and was responsible for different parts of the project:
Ben:
Role: President
Responsible for researching materials and their properties and compiling the report. 
Joseph:
Role: Secretary
Responsible for creating the minutes for each meeting. 
Jacob: 
Responsible for researching which chassis components to use.
Duke: 
Responsible for researching the costs of desired materials and chassis components.
Hussain:
Responsible for organizing the making the Gannt chart.
Merhawi: 
Responsible for creating the Soapbox technical drawings.
Our aim as a group is to research, design and manufacture a Soap Box Derby cart that will withstand the track and make it to the finish line. We will do this by researching different materials and seeing which will be the best but most cost efficient.  
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To help plan out our project we created a Gannt chart (see Figure 1). This is to help keep us on track and stay organized. As a collective we agreed the start dates and how long each task should roughly take.






















MATERIALS RESEARCH
The following is research on materials that could be potentially used for the chassis of the vehicle:
Beech Wood
Beech wood is used for most Beginner Soap Box Racers as it is strong and tough; meaning it has the capability of withstanding the impacts, weights and having components mounted to it, which it will be subject to. It’s easy to alter the shape of the wood to meet certain requirements, however; when you do this the strength of the wood will decrease as the material does not have the same surface area to disperse any shock or weight. It has a high compressive strength which means it is resistant to squeezing; again, contributing to the strength of the material allowing for a characteristic of natural suspension. Beech Wood is also subject to warping easily which will potentially lead to a shorter lifespan for the frame. Wood in general is also known for being ‘Anisotropic’. Meaning that unlike other natural or synthetic materials; it has different properties in different directions. Because of the performance requirements we need for this project; as a group we have decided to not make the frame out of Wood, although this would be the cheapest and simplest way of constructing it.
Mild Steel Tubing:
Mild Steel tubing is the standard chassis material used in most motorcycles and cars. This is because it is strong, light and versatile. Again, there are advantages and disadvantages to this material. The positives are that mild steel has a high tensile strength meaning it can withstand multiple impacts, a heavier driver and the strain of having chassis components mounted onto it; also, it is flexible which would potentially give the characteristic of having some natural suspension. It is a malleable material allowing it to be molded and altered without causing adverse changes the properties of the material. Mild steel tubing is relatively heavy; this would result in carrying more speed along the course in comparison to our previous idea for wood; however, the stopping distance will increase due to the weight and speed that will be carried. The negatives of Mild steel tubing would be that it can rust and even thought this is a long-lasting material; it would eventually corrode and break. As a group we agreed on using Mild Steel Tubing as the frame, as it is relatively cheap, easy to supply and simple to work with.




























Designs for the Soapbox


Here are some concept drawings for our Soapbox. 
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CHASSIS COMPONENTS

Again, the following is the research we complied about what chassis components to use for the soapbox:
TYPE OF WHEELS
Wheelbarrow wheels
For our second design we have decided to use wheelbarrow wheels for the front and rear of the car, the reasoning behind this is that these can be bought at an incredibly cheap price and also are very strong wheels. The only fault with these wheels is the size, which means the car itself will only be a few inches from the floor.
BMX WHEELS
The wheels we have made a final decision on using on the front of the car is 2 standard BMX wheels. These wheels can be purchased at a very reasonable price and will also have a big impact on the performance of the car with having smaller wheels at the front of the vehicle.
Mountain bike wheels
The reason behind using these wheels is that the amount of grip the tyres have, this will prevent any sort of skidding from the car and will increase the safety of this design. These wheels can also be bought at a good price.

TYPES OF BRAKES
Wooden block
For the brakes on this vehicle we have decided to use the simplest design or simply using a wooden plank that will rub against the rear wheels of the car which will slow the motion of the car.
Bicycle disc brakes
We have decided to use brake disks from a bike as our braking feature. These brakes are very efficient and can be bought at a very good price. Disk brakes will be very easy to install to the car with the design we have chosen. The assembling part of making the car, these brakes will be a lot simpler to fit than standard brake pads.
Motorcycle disc brakes
We have chosen to use hydraulic disk brakes for all 4 wheels of the car, this will make the braking of the car a lot more effective than the others. 

TYPES OF SEATS
Plastic seat
Again, with the set we have decided to go simple and go with a plain plastic seat. Reasoning behind this is that we can get a seat like this for a very low price. Also, with the cut in the back of the chair will make the instalment of a belt very easy.
Plastic arm chair
The reason we have decided to use a plastic armchair is because these are purchasable at a very good price. We will unscrew the metal legs and only use the plastic base because the uplifted sides will increase the safety of the vehicle preventing the driver from falling off. The reason we have decided to use plastic is because it is a lot cheaper and will make it a lot easier to install a seatbelt to the car.


B4 Race car seat
The B4 race car seat will be incredibly useful for this design. The to cuts at the top of the seat allows us good access to install the seatbelts, also the sides of the seat are uplifted which again will avoid any sort of danger of falling off the side.

TYPE OF HARNESS
Standard seat belt
The reason we have chosen a lap belt for the car is because it is a very useful safety feature that is very easy to install. Using a belt like this will prevent and sort of projection from the driver of the vehicle. The only of using a safety feature like this is that using a belt like this on a plastic chair is that if the vehicle comes at a hard stop and the driver projects forward too quickly it could cause a fracture in the seat.

Safety harness
The reason we have chosen to use a safety harness for this design is because of the 4 hydraulic brakes we have decided to use, these brakes can cause the car to come to an instant stop if needed, therefore the driver will need all the safety they can get.

TYPE OF AXLE 
Go-kart axle
Because of the shape of the frame of the car it will make the instalment of this axle very simple. Also, the chassis will be connected to a steering wheel which will make the steering for the driver of the car as simple as possible.
Billy crat axle
The reason behind using billy cart axle is that it is very simple to make and will take very little materials. Because of this this would be one of the cheapest options available for axles. The only issue with this is that the rope will be quite loose and there will always be a chance that the driver can drop the rope which means they will have no form of steering.

TYPE OF SUSPENSION 
Quad motorcycle shock absorbers
The reason we have chosen to use go kart suspension on the car is to avoid any sort of shatter with the wheels/frame of the car does take some sort of heavy impact with the surface.

Shell of the Soapbox
For the shell of the soapbox we thought of using the some of the same materials as a motorcycle fairing. This is because the materials that go into creating a fairing makes them ideal for the Soapbox.  The material of one type of motorcycle fairings are as follows:
Acrylonitrile butadiene styrene 
Acrylonitrile butadiene styrene (A.B.S), this type of plastic is the base component for most fairings as it is known for its ability of being strong, durable, flexible and light. Alongside these key features, this plastic is also scratch resistant. However, as strong as the plastic maybe, it is still considered to be a little fragile as a enough force applied to an area of this material will cause it to break. These fairings are commonly made through an injection mold tool or a compression mold tool.
Fiberglass
Fiberglass is made from woven fibers and is used as a reinforcing component for most polymer products. Fiberglass compared to A.B.S is more durable and is lighter, but is not as strong as A.B.S. However, an advantage to using fiberglass is that if it gets damaged, you can repair it by layering up more fiberglass on the damaged area. Meaning if this material were to become damaged it would be cheaper to repair against A.B.S.

















1st design will be wood standard
Website: British Hardwoods.
Name of Wood: Planed all round European Beech timber.
Measurements: Thickness will be 44mm (1 ¾) thick and width will be 146mm (5 ¾).
The price for the 1 quantity will be £20.24, we want 6 so we are looking at £121.44 in total.
Wheels
Website: Espares
Name of Wheels: Wheelbarrow wheels compatible 12”/go-kart.
Measurements: It is supposed to be 300mm in diameter, the price for 1 quantity is £11.75, so for 4 we are looking at £47 in total.
Chair
Website: office furniture
Name of Chair: polypropylene ECO chair
Measurements: Width (520mm), Depth (490mm), Seat Height (430mm), Overkill Height (746mm)
The lowest price affordable is £13.20.
Axis
As for the rear Axis we could use scaffold which will be 48mm by diameter and 1m long there is 1 selling in eBay for about £7.49, if it’s sold we can look elsewhere
Rounding up the prices from the materials, the total will come up to £189.13



2nd design will be mild steel
Website: Austen Knapmam
Measurements: For length A 160mm, length B 80, wall thickness 6mm
The actual length I got in mm is 4000 long for one but we can weld it to our liking. For 4 it will be: £647.52 ex vat- £777.04 Inc. vat
Wheels
As for the BMX wheels, we can find very cheap ones at the Briton ferry skip. We could buy 2 BMX bikes for £80 and use the wheels from them.
Suspension 
Website: Amazon
Name of Item: Set of four (4) 650lbs suspension shocks
Measurements: Length 150mm, spring poundage 650lbs
Price: £25
Chair
Website: EBay
Name of item: Tillett M/S Go kart seat- Honda- Rotax- TKM- Next karting
Price: £15- £45
 Seat belt
Website: Bang good
Name of item: 2pcs Two-point Seat Safety Belt Harness Kit for Electric Car Karting Go Kart UTV Buggie
Price: £8.26







Conclusion
In conclusion, after conferring as a team about the advantages and disadvantages of the materials, designs and components that were suggested. We have decided to continue the project using a Mild steel tube frame, a plastic armchair, a safety harness, 2 bicycle disc brakes, a mixture of 2 BMX wheels and 2 mountain bike wheels, a Go-kart axle and steering wheel; 4 motorcycle shock absorbers and fiberglass for the shell. These were chosen, as they were deemed the most efficient in their function in relation to their weight and cost; without losing too much performance for the soapbox.
Evaluation 
As a collective, the Steminist team has improved a lot from the beginning of the project. At the start we were very independent and didn’t want to ask questions or ask for help from each other. We tried to have meetings as frequent as possible. However, this was hard to do, as for various reasons members couldn’t commit to the day. During this time there was no hierarchy in place. 
After a few months of this, it was put forward that we should have a basic hierarchy. This is when Joseph was appointed president. After this, the meetings became more regular and the work produced was better. Alongside this, members started becoming more comfortable and was willing to help each other. However, during these meeting people would not put forward their ideas or concerns about others or their own work.
Soon after everyone started to get on so well to the point where not much work was being done and it was treated more as a social event. 
This is when the hierarchy changed again. Ben was appointed president and Joseph was appointed Secretary. This led to the meetings being voted on a regular day, time and location. As well as this, people have started to put forward more ideas and express their concerns. Even though everyone was getting along, something called an ‘open forum’ has been implemented into the meetings, this is where members can share things with the group unrelated to the project. This could be anything from good news, a problem with another member or help with something affecting them.




Minutes of The Meetings
Minutes of The Steminist Team
Weekly meeting
October 16th, 2017, 12:30 – 1:30pm

Present: Duke, Hussain, Mike, Jacob, Joseph
Absent: Ben, reason for absence was because he was not aware of being part of the group and lack of communication.
12:35pm – The team introduced themselves and got to know each other.
12:45pm – The team discussed the team discussed the aims of the projects and what needs to be done.
Project aims: 
1. Design and create a Soapbox car, following the regulations provided.
1. Provide a detailed report, explaining our research and reasons why.
1. To display this research in a professional manner.
1. Learn how to work as a team.
1pm – The team considered design for the soapbox car
1:15pm – The team came to an agreement that further understanding of the project and regulations was necessary, therefore the team agreed to research the rules and regulations for next week.
Next weeks meeting
The next meeting will be held on Monday the 23rd of October at 12:30pm, in MT303.
Goals for next meeting:
1. Assign different sections of the project to certain members of the team, according to their skill set.
1. Meet as a full team.










Minutes of The Steminist Team
Weekly meeting
October 23rd, 2017, 12:30 – 1:30pm

Present: Duke, Hussain, Mike, Ben, Joseph
Absent: Jake, reason for absence, broken down car.
Aim of meeting:
1. Agree on tasks for the project
12:50pm – All members were present and discussions began to agree on the assignments.
Project assignments:
Joseph – Secretary (Minutes)
  Engineering Brakes, steering and chassis.
Ben – Manufacturer, researching materials for soapbox car, considering costs and efficiency on build.
Hussain – Gantt chart
Jake – Drawings and design
Mike – Drawings and design
Duke – Presentation of Project, assist in material research.
Next weeks meeting
The next meeting will be held on Monday the 31st of October at 12:30pm, in MT303.
Goals for next meeting:
1. Present research and ideas.
1. Follow up on assignments.
1. Inquire with Lecturer in regards to the presentation of the Soapbox Project.












Minutes of The Steminist Team
Project Week meeting
November 6th, 2017, 10:30am – 12:30pm

Present: Jake, Mike, Hussain, Joe, Duke.
Absent: Ben, family emergency, and Lorens, new member that was unable to attend.
During the meeting it was agreed that the team would meet up with Paul Davies on Thursday morning, to get a better understand on the process and materials needed to build the soapbox car,
Assignments for the team were re-established after some internal discussions and due to new members. They are as follow:
1. Hussain: Planner. Hussain is in charge of the Gantt chart and when we are to meet up.
1. Mike: Designer/Artist. Mike is in charge of the aesthetics and the general design of the car.
1. Duke: Resources. Duke is in charge or resourcing the parts and materials needed for the car,        costs and suppliers.
1.  Jake: Parts/engineering design. Researching the best parts for the car and the design of the internal for best efficiency.
1. Ben: Materials. Researching the best materials to use for the car.
1. Joe: President and CAD designer. Supervise the team and, when needed, putting the teams designs into solid works to produce a 3D model of the car.
12:30pm- The meeting was adjourned.
The team is to meet again Tuesday the 7th of November at 9:30am





















Minutes of The Steminist Team
Weekly meeting
January 22rd, 2018, 12:30 – 1:30pm


Present: Ben, Joseph, Mike, Hussain, Duke, Jacob
Discussion: 
1. The team decided to appoint ben as President
1. The team decided on the designs to use, wood and mild steel.
1. 2 drawings are still required, one for the wood design and one for the mild steel.
1. Team decided to no longer look at carbon fibre design
Worries from team were discussed, Jacob was assigned to help Mike with the designs.
































REFERENCES
Properties of Beech wood:
http://www.explainthatstuff.com/wood.html
Properties of Mild Steel tubing:
https://www.metalsupplies.com/properties-of-mild-steel/
http://www.austenknapman.co.uk/blog/faqs/what-are-the-properties-of-mild-steel/
Properties of Carbon Fibre:
http://www.christinedemerchant.com/carboncharacteristics.html
properties for motorcycle fairings
https://www.kingsmotorcyclefairings.com/blogs/news/35259457-what-type-of-material-used-in-the-motorcycle-fairings



We also found a weight calculator for the materials which will give us an idea of how much the frame will weigh once constructed.
https://www.random-science-tools.com/physics/beams/tube.htm
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