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This report explains the design and testing of a vehicle powered by a rubber band. The main aim is to show how design choices affect performance and reliability. Our challenge is to turn the elastic energy into smooth forward motion, while making sure the vehicle can travel both far and fast.
The key target is to balance distance and speed. To achieve this, we will test different ideas, improve them step by step, and choose the best design. This process of iteration will be important for meeting the marking scheme, as it shows clear planning, testing, and refinement.
We also have limited materials, so using them wisely is essential. Every part must be chosen carefully to get the best results. On the final day, we will follow the given rules, which means our design must be flexible and able to adapt.
Finally, teamwork is a major part of success. Good communication and cooperation will help us research properly, design effectively, and test with confidence. By showing strong teamwork, clear design choices, and successful testing, we aim to meet the marking criteria and achieve our objectives.
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(Inventions, n.d.)
 (Harte, 2009)
One source we thought could steer our research in a favourable direction was Young Engineers: The Best Rubber Band Car by STEM inventions on YouTube. We scrutinised their frame and found we didn’t have access to the same materials they used. Despite this, we were able to learn some critical knowledge regarding the wheel setup – due to the similarity in materials used in this portion of the vehicle. We took note of their use of plastic wheels, which were of a similar size to the CD’s we had been provided with. Another key feature was the rubber band wrapped around the wheel rims to increase traction. From this, we considered using our own rubber bands or possibly clay to improve grip on our wheels.
After analysing the axle assembly, it was observed that they used straws as low-friction bearings. Since we had those available to us, it was very clear to us that we had to consider that as our key bearing system due to the reduced friction they provide.
Another key design choice we took note of was the propulsion mechanism. They used a hitch knot on the frame, connecting the rubber band to the driven axle. It linked to the rear axle with a cable tie, which we could substitute for a paperclip in our design. We did find an issue in their design; the rubber band was in direct contact in the frame – causing friction and hence reducing power.
Our second source of inspiration was from the University of Galway, a research paper by Annette Harte on the Introduction to timber as an engineering material. This gave us the context we needed when deciding which wood material to use for the frame. Particularly, her quote stating that “Wood is very strong in tension and compression parallel to the grain direction. However, the properties perpendicular to the grain direction tend to be poor” suggested that any load from the rubber band should act along the grain. Both materials (the dowel and lollipop sticks) are technically ideal for this; therefore we decided to test this with two models we made.
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We began designing our vehicle using the research as our guide. Since it pointed us towards using straws for bearings, rubber bands for traction, and either dowels or lollipop sticks for the frame, our goal was to produce a few designs that tested these ideas in practice.

Our first design was a simple tripod setup to trial the basic concepts from the YouTube source. The frame was held together with rubber bands. The dowels sat inside the straws to act as bearings, and a long rubber band connected the front axle to the rear. We used untreaded wooden wheels, with one pair in the middle of the front dowel and another pair at the ends of the rear dowel.
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There were two main problems with this design. The rubber bands holding the frame together created too much tension, pressing on the straws and causing the bearings to seize. On top of that, the propulsion system failed because both axles were connected, so the car couldn’t move this was a major issue we focused on fixing.
Our second design focused on testing the frame materials based on our timber research. We made two variations: one using layered lollipop sticks to see if they could handle the rubber band’s load, and another using dowels for their stronger, continuous grain. The main challenge in this stage was finding a reliable way to attach the dowels to the lollipop sticks because of the limited surface area.
 [image: ][image: ]
[Left: Lollipop Sticks]       [Right: Dowels]
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[Left: Lollipop Sticks]       [Right: Dowels]
As you can see, the dowels face considerably less movement in the stress test above. This will be our choice for the main design.
Once these three models were built and tested, we took everything we learned from the research and prototypes and applied it to the final design.
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To construct the final vehicle, we used the frame we previously decided on. The one made of dowels. We then cut the plastic straws into smaller segments; we glued the two portions to the front cut axle area. We then stacked two straws on top of each other and glued them to the rear cross member. The reason we stacked them was to allow for the rubber band to expand when being winded up, as that would be the driven axle. The dowels were pushed through these straw pieces – allowing them to rotate freely. (Inventions, n.d.)

We made the wheels by gluing a small wooden wheel to the CD, the wooden wheel was appropriately sized for the dowel, and the CD provided the ideal size we required for our vehicle. The completed wheel was then wrapped in a layer of plasticine to improve grip. We then attached these to the rear axle, for the front we did the same – but for balancing purposes we had to glue another wooden wheel to the opposite side of the CD as it was just the singular wheel, additionally we didn’t use plasticine on the front as we ran out of it. (Buddies, n.d.)
For the propulsion system, we glued a reshaped paperclip onto the driven axle to act as the hook mechanism for the rubber band. The rubber band was tied to the outermost cross member using a hitch knot, giving it more distance to wind up in accordance with hooks law F=kx.
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We calculated the speed of our vehicle by using speed = distance divided by time. We did two tests and used a known value for distance. We measured a chair and lined up three of them (we had no access to a tape measure), ran the car across them. The chairs were 1.365 metres in total length, and the car ran the first run at 1.281 seconds. The second run was 1.2 seconds, when averaged out we got 1.2405 seconds. This allowed us to get an average speed as well, that being 1.1 meters per second. 
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Throughout this project we saw a clear progression from rough early prototypes to a working final vehicle. The first designs exposed a lot of problems straight away, the bearings locked up, frames bent under tension and there was poor traction alongside a poorly designed initial propulsion system. Although those setbacks slowed us down, they ended up guiding most of the improvements we made later on.
Testing highlighted limits of the equipment we had. Without proper measuring devices we had to improvise. We were still able to record consistent times and work out an average speed, Even with the simple setup, results showed us that our changes were having an impact. 
Despite the constraints on materials and tools, we managed to build a functional and reliable design. Each stage of the process – research, design, testing and reconstruction contributed something to the final design. By steadily refining the car and solving issues one at a time, we created a model that met our objectives and performed well under the conditions we had.
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