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[bookmark: _Toc62894263]Introduction
[bookmark: _Toc1349329441]Background
Soap box races have been around since 1934 when Myron Scott was inspired by young kids using old soap boxes to race against each other in the streets and so he proposed a local youth gravity race which was later picked up by Chevrolet. People from all around make their own race kart and compete against others to see who has the best and most creative design. The karts are only powered by gravity down the sloped road or hill. Karts over the years have had to adapt to newer obstacles, making building the kart for purpose more challenging. 
[bookmark: _Toc459724684]Aims
Aim 1 – To decide on one of our three designs as our final soap box.
Aim 2 – To calculate the dimensions of our soap box and research the cost of the components required and how to effectively source them in order to create the final design of our soap box in CAD. 
Aim 3 – To use calculations to justify the structural integrity of our soap box and its practicality.

[bookmark: _Toc860708444]Final Design
Out of our 3 designs shown in figures 1:1 – 1:3 collectively we decided to choose design number one (shown in figure 1.1) as our main design because it was in our team set target of less than £200 and the design had the most potential compared to our other ideas.
[image: A drawing of a cart

Description automatically generated]
Figure 1:1 - Top view of Design one.

[image: A screenshot of a computer

Description automatically generated]
Figure 1:2 Top view of Design two.
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Description automatically generated]
Figure 1:3 Top view of Design three.

[bookmark: _Discussion][bookmark: _Toc55974047]CAD Creation
[bookmark: _Int_FPNr7dte]In order to begin the designing process in CAD we had to calculate measurements and dimensions of our soap box, along with researching the cost of materials and how to source them, ensuring that this all stayed within our target budget range.
[bookmark: _Toc1140501198]Materials (Cost and sourcing)
	Material 
	Application 
	Sourcing 
	
	Cost 

	Wood
	6x Wooden plank (floor) (thickness 25.4mm, width 152.4mm, length 500mm)
	B&Q (Fencing boards)
	
	£13.10

	
	Wooden plank cut at degrees 60 degrees at each corner and a base 500mm, each side has a length of 493mm. 
	Selco (1m by 1m wooden board with a thickness of 25.40 mm)
	
	£10

	
	A wooden plank (rear) (432.4 by 500) with a cut out of 281.5 by100 in the centre)
	Selco (1m by 1m wooden board with a thickness of 25.40 mm)
	
	£8

	
	
	
	
	Total - £31

	Aluminium 
	Aluminium square bar for the mounting bracket (25.4mm thick by 200mm long)
	1st choicemetals.com

	
	£4.62


	
	2x Aluminium angel for side bars (width 50 mm, height 25mm, thickness 3mm, length 1.5m)
	1st choicemetals.com

	
	£14

	
	2x Aluminium angel cut 30.4 degrees at the base and cut at 59.6 nose of the kart (width 50mm, height 25mm, thickness 3 mm, length 500mm)
	1st choicemetals.com

	
	£7

	
	
	
	
	Total - £42

	Steel 
	2x Mounting bracket (70mm in length, 20mm width and total hight is 40mm) (m10 bolt holes) these are fitted underneath the rear wooden plank.
	1st choicemetals.com

	
	£4.62

	
	2x axle fix plates (steel) (20mm by 70mm n height of 5mm) (m10 bolt holes)
	1st choicemetals.com

	
	£15.94

	
	Calliper holding arm (length of 306.5 mm and a max height of 15mm and a min of 5mm thickness and a width 30mm) (3x m10 holes and 2x m5 holes)
	1st choicemetals.com

	
	£5

	
	Roll bar (height of 605mm) (width of 500mm) (diameter of20mm)
	1st choicemetals.com

	
	£14

	
	Steering bar (10mm thick 280 length)

	1st choicemetals.com

	
	£4

	
	
	
	
	Total – 43.56

	Other
	Steering wheel and column/ hole assembly
	Ebay
	
	£30

	
	Brake Calliper
	Ebay
	
	£17.50

	
	Brake Disc
	Ebay
	
	£14

	
	Nuts, Bolts, and washers (m10, m5 and others)
	Screwfix
	
	£20

	
	
	
	
	Total - £81.5

	Kart
	
	
	
	Total - £198.06



[bookmark: _Toc447979648]Parts
From here we designed a total of twenty-one separate components in CAD (some examples shown in figures 2:1 – 2:3) and we concluded that all components would have a tolerance of 0.5mm and that all components not stated to have holes or needing bolts will instead be welded and deburred.  
[image: ]
Figure 2:1 - Steering column

[image: ]
Figure 2:2 - Hub pivot arm

[image: ]
Figure 2:3 - Mounting bracket

[bookmark: _Toc1272267396]Final CAD design
Finally, we were ready to construct our final design, shown in figures 3:1 – 3:5.
[image: ]
Figure 3:1 - Completed CAD design of soap box.


[image: ]
Figure 3:2 - Side view of completed design.
[image: ]
Figure 3:3 - Aerial view of completed design.

[image: ]
Figure 3:4 - Front view of completed design.

[image: ]
Figure 3:5 - Rear view of completed design.




[bookmark: _Toc245116230]Calculations
Using an estimated mass of the kart and a person combined of 150kg, calculations can be made to find the acceleration of the kart downhill on a slope. At a 5.2° angle downhill, which is worked out using sin-1(50/550) (550m course length and 50m descent) the calculation F=mgsin(5.2) can be done to see that the force downhill is133.77N. By rearranging F=ma, the acceleration downhill can be found to be 0.89ms^-2. The final velocity is shown to be 31.32m/s, and the total time for the course is 35 seconds.



[bookmark: _Toc765842519]Evaluation
In the first part of this module, we researched and made a rough design that needed to be updated and changed to improve it for what we needed. However, when we started to look at some key upgrades for it we noticed that we had missed an important detail, we forgot to add a roll bar, meaning that we had to ensure we incorporated one into the final design. Furthermore, we also altered the design of the nose of the kart as it made more practical for the steering angle and helped to not overcomplicate the kart, which in turn made creating the cart a smoother process. 
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