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Project report 
Part 2 of 2
Aim
For the second part of our group project we advanced our ideas by using computer aided design using soft wear such as solid works. Parts such as steering and suspension components were designed first as then they could be passed on to the chassis designer so it could be taken further. After the chassis was designed to the correct specification the body could then be created to fit, this would allow a good fit and also for the body designer to know where certain items were such as wheels and roll bars.
Rules and regulations
These regulations are the same as last time and are very important if the cart is to be successful.
Maximum length 2300mm measured from front to rear of soapbox
Maximum width 1118mm measured from outside to outside.
Specification points:
· There must be four wheels, fitted with pneumatic tyres, one on each corner, (more than two “in line” wheels will not be allowed) and all wheels should be in road contact during normal running. 
· Ground clearance should be sufficient to clear the top and bottom of the starting ramp – 50mm minimum is recommended.
· Braking must work on no less than two wheels on the same 'axle'. 
·  Soap boxes must be designed to carry one person only, in a feet first direction.
·  The roll bar should be at least 35mm above the driver’s helmet when the driver is seated normally in the vehicle, and a second roll bar should extend at least 25mm beyond the driver’s gloved hands
· All soapboxes must be constructed with pedestrian friendly sympathies. Sharp edges will not be permitted. 3.4 No glass or other materials that would shatter or cause injuries to drivers and spectators in the event of a crash should be used in the construction of the soap box.
·  Gravity propulsion only – i.e. no motors, no pedals & no stored potential energy. 
Materials (Kseniya Gomzjakova)
Soapbox material flexible plywood
Flexures made with use of flexible plywood are characterized by even and smooth surface; the plywood can be easily milled, it shows a good connectivity, and after final fixing it remains stiff. 
The layers that make up plywood are intentionally glued together at alternating right angles. This is what gives it both strength and durability. This cross-graining also reduces the chances of the wood splitting when nailing at the edges, and it makes the wood resistant to warping, cracking, and twisting. The way plywood is made also ensures a consistent strength across the entire length of the wood. We have chosen a pine wood as the main ingredient for a plywood as pine has long fiber wood with medium density, high bending strength and high elasticity modulus (Biadała, et al., 2015). 
Flexible plywood has wide range of numbers of plies and thickness. We have chosen 5 plies (Figure 1) and 3mm thick plywood. 
[image: ]
Figure 1: a)-direction perpendicular to the grain of the external layers; b)- direction parallel to the grain of the external layers (Moura Dias & Lahr, 2018)
 
In Table 1 are shown the specifications of plywood:
[image: ]
(Unknown, 2011)
 
Steering (David Carpanini)
When it comes to setting up the cart for the soap box there are multiple settings that need to be thought of before the cart can go down the track, a lot of these will need to be built into the design of the cart as it will not have many adjustable parts. The simple design of the steering will help it be robust and not have many issues as its not a complex design.
[image: ][image: ]When it comes to the design of the vehicles steering it needs to be as simple as possible and that’s why the design will be the go cart style as it will provide enough strength when made from steel tubing, I am also going to make sure that the king pin will be strong as from research this can is a main area where the cart breaks as these are no made strong enough. The Suspension will also have adjustable toe arms so that this can be adjusted for the best run down the track possible.



Design(William Rowlands)
After thorough discussions with the group we came out with a preferred design and more suggestions. The team decided on an amalgamated design of 3 and 4 which is a Lancia stratos and a simple soapbox design. For the later design process we used the software SolidWorks in order to create a 3 dimensional design for the body. After contemplating different ideas when designing the body and instead of the open front design like the stratos, we instead opted for an entry point through the roof. This was to allow for an easier manufacturing process when creating the body. From the images below you can see the body has been made out of wood as it was a preference from the rest of the team. Depending on funding we may be able to finish the end design in the color Scheme, 1977 world championship stratos, in order to represent the influence the stratos had when designing. Th[image: ]e design of the kart reaches the maximum length of 2300mm and width of 1110mm.
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Safety and Driver Interface, (Elliot Shaw)

The angle of the steering column has been adjusted so it sits lower down, we decide on this to make sure the driving position would be more comfortable for the driver and to make sure the seat could also sit lower so we didn’t excide height limits.
We took an accurate measurement of the driver in question, so the chassis and surrounding roll cage are made to accommodate his/her height and so we could make sure the diver would be sat as center as possible for better weight distribution.

After the steering wheel and chair now aligned to suit the drivers height, we then have to look at the escape method for the driver both from the inside of the cockpit and from the outside via a third party, whilst maintaining the shape of the vehicle and keeping it as aerodynamic as possible. 

 The chassis and roll cage of the Kart will be built around the driver to maximize space and to stay within the required measurements.
To do this, you must look at the method in which the driver may have to safely escape the vehicle say for example if the vehicle had an accident and came to a rest overturned.
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[image: ]Suspension, (Reuben Shepherdson)
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Figure 1 Rear axel

 Figure 2 Front axel

 
 As discussed in the previous report we have decided that suspension would not be needed on our soapbox as we can rely on the tires as sufficient absorption for the bumps that may be on the track. Since the last assignment we have decided that the suspension design could have been adjusted as it could have been simplified, which in turn will reduce the overall weight of the soapbox and will benefit its aerodynamic properties. This new design is very similar to what you would find on a go-kart although the rear is not fixed to a solid axel but instead attached to the axel, the desired wheel camber and toe can be achieved by welding this to the axel at the correct angle in relation to the needed geometry.    








Chassis (Owen Richards)
Having explained previously, the chassis of the soapbox would follow a space frame style, including a roll bar for the driver’s safety, if for any reason the soapbox were to be rolled. All the other components such as steering, will easily bolt onto the chassis
The body designed my William Rowlands, will fit over the Chassis and be secured with nuts and bolts. 
Below is the design of the Chassis, illustrated in Solidworks.
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PLYWOOD (IS:3

TEST 1SI REQUIREMENT OBSERVED VALUE
Moisture Content 5%-15% 8%
Dimension Length+5mm, Width+2mm | Within Limit
‘Thickness > 6mm - 5%,
“6mm-= 10%
Sp. Gravity. >7
Resistance to water
(3 cycles of 8 hr Boiling &
16 hr Drying at 65 C)
~Adhesion 1o plies Min. Pass Standard Excellent
Resistance to Micro-organism
~Adhesion to plies Min. Pass Standard Excellent
Static Bending Test
Modulus of Elasticity
~along the grain Avg+ | Min.5000N /sqmm 6500N /sqmm
- across the grain Avg+ | Min. 2500 N /sqmm 3000N /sqmm
Modulus of Rupture
~along the grain Avg+ | Min. 40N /sqmm 56N /sqmm
~across the grain AVg+ | Min. 20N /sgmm 30N/sqmm





