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[bookmark: _Toc220776710]Introduction
This project involved the design, manufacture, and testing of a practical engineering solution, allowing for the application of the basic engineering principles in a practical context. The project was to build a rubber band powered car that can travel at least 2 metres. The work was completed in a group of six people. The main objective of the project was to build a structurally reliable car that goes further than the required distance and can keep consistent performance throughout testing. The project was limited by the range of materials and the time given to complete the build. 



[bookmark: _Toc220776711]Project Planning and Methodology
[bookmark: _Toc220776712] Project planning 
At the start of the project, the group discussed making the car as simple as possible. Initial design ideas included a four-wheel design with big wheels in order to move the car further with less wheel rotations. Tasks were allocated within the group based on who came up with new ideas and felt like they could carry out testing during the build. The author’s individual role was building the basic structure of the car and making the bearings for both the wheel axes to move with minimal friction.  During the building process there was a general workflow of discussion of an idea, building that idea, then testing it to see if it was successful. 

[bookmark: _Toc220776713]Engineering Approach
The engineering approach used for this project was based on commonly used principles in real world car designs that prove reliable and consistent performance. Key engineering principles considered during the design process include structural stability, friction and rolling resistance, mechanical efficiency, and energy storage and transfer (Deakin.edu.au 2018).
[bookmark: _Toc214117818][bookmark: _Toc220776714]Design Development
[bookmark: _Toc214117819][bookmark: _Toc220776715]Initial Concepts
Initial design concepts focused on the layout of the vehicle, including the frame structure and wheel configurations. One initial approach was to use larger wheels to improve efficiency and increase distance travelled. The group also discussed whether the car should be front wheel drive or rear wheel drive as an all-wheel drive system was not considered doable within the timeframe. Front wheel drive was chosen to reduce the risk of wheel lift during acceleration and loose it’s power off the start. The initial frame design consisted of a triangular structure using lollypop sticks because triangles have good structural strength. The idea of using two rubber bands of different lengths was also put forward. This would’ve allowed the car to accelerate quickly off the line by using a shorter rubber band, after uncoiling the power delivery would switch to a longer rubber band. The shorter rubber band would give the car more torque to start off with then switching to the larger band would have decreased the torque but increased the amount of time the car was powered. However, this was not chosen for the final design due to it being over engineered for the desired outcome of the project. 
[bookmark: _Toc214117820][bookmark: _Toc220776716]Design Iterations
The first key design iteration involved changing the shape of the frame. The original triangular design was simplified into a ladder shape frame to reduce the complexity during construction. The ladder frame was also chosen due to it being tried and tested in real world cars such as the jeep wrangler and the ford F150 pick-up truck. This change allowed more focus on advancing the car’s speed and efficiency. In addition, a dual rubber band system was introduced that makes the car run off two rubber bands equally spaced from the centre of the car to allow for more power during initial acceleration. However, testing showed that this system didn’t work as it created excessive wheelspin on start off due to limited traction, reducing the overall performance.
[bookmark: _Toc220776717]Final design
The final design was chosen because it gave the best balance between performance and simplicity. The simple ladder frame and singular rubber band power offered improved structural simplicity and more consistent performance during testing. The chosen design met the design brief while under the project’s constraints.






[bookmark: _Toc214117822][bookmark: _Toc220776718]Engineering Calculations / Simulations
The rubber band on the model car acts as elastic potential energy storage. When released, this potential energy is converted into kinetic energy which drives the car forwards. However, there is some energy lost due to friction of the rubber band against the chassis’ frame. This energy loss reduces the mechanical efficiency which limits the distance the car travels. Wheel mass was another consideration for the vehicle’s performance. The car is made from the lightest materials so adding the wooden wheels to the CDs was needed to increase rotational inertia, helping the car stay in motion more effectively after acceleration. Increasing the weight of the wheels also meant that more energy was needed to accelerate (scientific America, 2018) but, on this design, the added weight wasn’t excessive so there was a good balance between sufficient rotational inertia and low mass. 
[bookmark: _Toc214117823][bookmark: _Toc220776719]
Materials, Tools, and Methods
[bookmark: _Toc214117824][bookmark: _Toc220776720]Materials Used
The main materials used were lollypop sticks, straws, wooden dowls, wooden wheels, CDs, washers and rubber bands. These materials were selected because they were the best options available for the project. Lollypop sticks were used for the frame because they had good surface area for connecting the other parts and when glued together were quite strong. Wooden dowls and washers were used to make smoothly spinning axes as the washers had low friction against the wood. Straws were used as spacers so there was no side-to-side play of the axes. 
[bookmark: _Toc214117825][bookmark: _Toc220776721]Tools and Equipment
The tools and equipment used during the construction process included a glue gun and scissors. As there weren’t any measuring tools, making sure the straws were the same size required measuring against themselves to make the most accurate cut possible. The tools available were very limited for the task so problem solving was needed throughout the build. 
[bookmark: _Toc214117826][bookmark: _Toc220776722]Build Process
The building process began with constructing the frame with lollipop sticks and the hot glue gun. Then the washers were glued together to make a simple bearing support for the wooden dowels to slot into so they can rotate freely. Once the axles were added, the wheels were put together with CDs and wooden wheels. The rubber band was secured to the frame and hooked onto the wooden dowl at the front with a small, hardened glue nub. Final adjustments were made to make the frame more rigid by gluing more lollipop sticks to the frame before testing. 


[bookmark: _Toc214117827][bookmark: _Toc220776723]Testing and Evaluation
[bookmark: _Toc214117828][bookmark: _Toc220776724]Testing Methods
The car was tested to evaluate its performance and see if it met the design brief requirements. Testing took place on a carpeted floor which was good for extra friction. The rubber band was wound up by turning the front axle backwards by 6 full rotations. The distance travelled was measured using a 1 metre ruler and the test was repeated 3 times for reliability each time there was something on the car that was changed. 
[bookmark: _Toc214117829][bookmark: _Toc220776725]Results
The car was able to travel a maximum distance of 4 metres during testing. Results were consistent in the final design. Issues such as bad alignment and fragile wheels were observed during testing and were solved with glueing the wheels to the axle to avoid movement while it was in motion and re-glueing the CDs to the wooden wheels. The vehicle exceeded the expectations of the brief because the vehicle would go further than the 2-metre requirement on almost all the tests. 
[bookmark: _Toc214117830][bookmark: _Toc220776726]Discussion
The results showed that the vehicle’s performance was influenced by several engineering factors. Performance improved because grip was added to the front driven wheels which reduced the wheelspin during acceleration. However, performance was limited by bad alignment of the frame making the car drift during testing. This relates to the engineering principle of mechanical efficiency because energy was lost because of the incorrect alignment (Persson, R. Xu, 2025). Overall, the testing demonstrated that the design was effective but could be improved with a straighter chassis and reducing energy losses. 


Conclusion

If the project were repeated, the design could be improved by having a straighter frame. The car would have also benefited from having more precision engineered wheels as the bumps in the wheels contact patch created unnecessary drag while going along the carpet. Also, while in testing the car broke the driven axle due to an excess of torque. Due to this we had to reduce the tension we had on the driving axle however it would have been more efficient to redesign and rebuild the axle with more strength in mind. The group process could also be improved by having clearer roles and planning more group meetings. Overall, this project provided valuable experience in applying engineering principles in a practical team environment.


References 
Persson, and R Xu. “Rubber Friction: Theory, Mechanisms, and Challenges.” ArXiv.org, 2025, arxiv.org/abs/2507.18782. Accessed 8 Oct. 2025.
Science Buddies, and Ben Finio. “Build a Rubber Band–Powered Car.” Scientific American, 11 Jan. 2018, www.scientificamerican.com/article/build-a-rubber-band-powered-car.
Deakin.edu.au, 2025, blogs.deakin.edu.au/asell-for-schools-vic/wp-content/uploads/sites/160/2018/09/Rubber-Band-Car-Teachers-Notes.pdf.

	




image1.jpeg
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David




