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Introduction

This project will be the making of gravity powered car to race on a downhill made in Solidworks through design, modelling and testing while meeting the specifications. The aim is win the competition while learning new skills through experiences that will help me on future CAD projects. 


Aims/Objectives

The Aim is to each make a version of the project car with our interpretation of the rules and pick the best one out of the group to 3D print and hopefully win the competition. 

To win the Project Car competition the team will need to meet the specifications and have the fastest time going down the 70mm track at 25 degrees. In which car run along the length of 2m with the distance being measured in a straight line to the measure point of the project car.

Some of the objectives to achieve this are: 
· Make it aerodynamic as possible within the regulations
· Ensure it meets the cost restrictions
· Ensure CFD testing is done to know where improvements can be made

Research/Background 

For the underfloor of the project car I decided to base it off Formula 1 underfloor as I could get clear images of it for example figure 1 and find reliable sources on it. 

The underfloor was designed with inspiration from a formula 1 floor, found in (Mansell, 2024) figure 1. This allowed the underfloor to be very effective due to the efficiency of formula 1 underfloor. This source also increased the understanding of the underfloor which helped improve the design.

The Plymouth Superbird as shown in figure 2 (Glatch, 2022)was another inspiration of the design. This is because of how low it is to the ground which allows for great aerodynamics in a gravity powered car. 


[image: Aerodynamic Floors and Diffusers in F1 - How do they work ...]Figure 1 - F1 Underfloor Inspiration - (Mansell, 2024)

[image: 1970 Plymouth Hemi Superbird - Sports Car Market]
Figure 2 - Plymouth Superbird inspiration - (Glatch, 2022)



When deciding the material to choose it was between PETG which stands for (Polyethylene Terephthalate Glycol). Then there is PLA which stands for (Polylactic Acid) and finally there is ASA stands for (Acrylonitrile Styrene Acrylate). ASA is also considered the replacement for ABS which stands for (Acrylonitrile Butadiene Styrene). 



To decide tables were used to show which material would be ideal. 
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Graph on material choice price 
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Graph on Material strength 
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This shows how PETG is the cheapest but  and is the stronger material so will be the material chosen. 


Then the final bit of research/background is whether the wheels should be 3d printed or bought. To help with this research the video by Mark Rober called - EASY Pinewood Derby Car WINS using Science!!! Allowed for 3d wheels to bought online to be added to the car. However, to do this the car would have to be based around the wheels which would affect the already made project car. So, in the end 3d printed wheels were the decision. 


Method

These are the photos which show how the modelling of the project was done 


CFD Testing – first design 
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This displays the first design made before CFD testing changes. 
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These changes were made after the first CFD to make improvements. For example, the rear of the car was changed to improve airflow with the wing direction changing to allow for more lift 
Results

Front wheel design 
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Rear wheel design 
[image: A circular object with holes
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This displays the wheels used for front and rear. The wheels have been with chamfer to allow the wheels to have a smaller contact patch while still meeting the regulations of width which is 5mm. 


Axle 

[image: /Users/toby/Library/Containers/com.microsoft.Word/Data/tmp/Content.MSO/81C3CE7C.tmp]


Final Design with CFD 
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This is the completed version with the axle and wheels attached. So considering how aerodynamic it is with short amount of time to do it the design is quite good. 






Gannt Chart 

[image: /var/folders/wh/5ltmjjy96hbg2jf6y1g9f1240000gn/T/com.microsoft.Word/Content.MSO/EF408F14.tmp]

I managed to stay roughly in line with my Gannt Chart by putting in extra hours. 

Weight of the vehicle 

The project car will weight 0.31623kg. This will be within the PDS requirements 

Results

There was testing done throughout the project process. For example, when the changes were made between the CFD testing. This allowed for areas of weakness to be shown in the first sketch which lead to changes occurring in the CAD design. For example, the changes at the rear and wing which allowed for better airflow. This was one of the main reasons for changes to the CAD model from sketch one to the end was to improve airflow of the project car. 

Evaluation

The project car is in line with Project Specification but designs have had to be changed throughout the process due to how the rules were interpreted. 

If I was to make changes for next time I would of started the project sooner but during the teaching changes throughout the year it lead to it to be delayed. 

If I was to redo it I would of made some design changes especially with the rear of the car due to loopholes I have found out but too late to implement. I would also of done more testing on the underfloor to improve it. 

I would most likely stick with PLA next time because it the main material used at College. However, if I found information to prove otherwise then potentially I might change material. 

To manufacture the project car it will cost 0.42p in electricity costs. 
The cost of a reel of PTEG will cost £20 
All of this will be in line with PDS. This means the project car will meet the cost restrictions of a £100

Conclusion	

Overall this reports show how the project was completed in line with the Specification and how it could be improved by having more time to test the project.


Appendix
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30/ Today involved more edits to the gravity powered design. The sketch done 20/ Today involved me starting to add more to my rough sketch of a CAD
November/ | helped give me a rough idea of what | want my first design to look like April/ project.
2024 2025
5/ Today | started planning out what | am going to write for the first 25/ Today involved more design changes to my rough sketch of CAD project in
December/ | assignment. | will probably work on this over the next couple of weeks to April/ order to help me get an idea for how | want my mai design to look when i
2024 reduce my workload over Christmas 2025 make it
12/ Today involved more work on completing the First CAD assignment 9/ Today involved me start making my main design on CAD. One issue with
December/ May/ this could be the time but | should be able to fix this by doing solidwork on
2024 2025 my computer and heading up to combe
9/ Today involved more work on the CAD assignment which | managed to 16/ Today involved me making big progress in my CAD design with the hope of
January/ finish Task 1. Next week | hope to get Task 2 done May/ next week being able to start CFD testing
2025 2025
16/ Today involved more work on the CAD assignment which | have mostly 21/ Today involved me doing CFD testing which allowed me to know the areas
January/ completed apart from the literature review. Next week | hope to have Task May/ of improvement. | also managed to finish making my design thanks to the
2025 3 and 4 done so | can check over the assignment before | submit it on 2025 CFD testing

Turnitin
24/ Today involved me still working on the assignment but it has now been 22/ Today involved finishing up the assignment 2 write-up

delayed which has allowed me to take more time in working on the May/
January/ assignment. This means | will try to fix task 1 and add more to the resource 2025

section on task 3
4/ Today involved more work being added to the assignment with a little bit of

work going onto the CAD drawing on Solidworks
February/
22/ Today involved me adding more to my literature review for assignment 1 to

help it reach requirements.
February/
7 Today involved me having to change the wording in my assignment as |

had accidently written it in third person. This will result in me having to go
March/ back through my assignment and make changes
28/ Today involved me finishing making grammar changes, changes to my
March/ assignment format and adding the final touches to my assignment. This is
2025 due to the assignment being due this week. This will now allow me from

next week to focus on my CAD model and drawings
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