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1   Introduction 
From the previous report that was made in the first assignment of the project. It mentioned that the team had investigated some soapbox designs that has been used, with advantages and disadvantages to help us come up with some ideas to design soapbox. This part of the report will be looking at the process of creating the soapbox, the dynamics and drivability of the soapbox, the thought process and the final creation of the soap box. The final creation of the soapbox will present all lineaments that it will comprise to the derby.
2 Research 
2.1 Design process
The design process began with the team members choosing the most privilege they liked from reliable existing designs we have picked in the report of the first part of the project. The standards of the privileges been picked were to achieve the soapbox to perform better in the derby. 

1. The group members were interested in this soapbox because of its special shape. One of the aims we have considered is to create soapbox with unique style. This design is very special with its edges and sharp body. Which helps it to stand out more compared to other soapbox designs, also very well sharp unique front shape that helps with aerodynamic which makes faster in the derby.          
[image: ]
Figure 1: Soapbox existing design 1
2.  the soapbox below caught our attention because it was made of fiberglass and aluminium which we have picked for our soapbox. These materials are lightweight, flexible and strong. 
[image: ]
Figure 2: Soapbox existing design 2

 
3. This is the 3rd soap box we have looked at and it's our favourite existing soapbox because due to its aerodynamic. Aerodynamic is very important in soapbox design as it helps to reduce the air resistance that will reduce the speed of the soapbox. The spear and sloped shape let it to cut through the air and allow it to skate with ease across the surface of the soapbox.
[image: ]
Figure 3: Soapbox existing design 3

The group decided to collect the advantages of those they liked and add to their own soapbox design. They picked the unique look from the 1st existing design, the fiberglass and aluminium from the 2nd and the aerodynamic from the 3rd . This will help the sketches to be made as they figure towards the final design of the soapbox.
3 Design work
After a discussion as a group, we narrowed it down from three potential designs and settled on the best potential soapbox. We then used Computer-aided design (CAD) to show how the design of the soapbox will come out.




1. The image below is the chassis of the soap box.  

[image: ]

2. 	The back board of the soapbox will bring head support and bring character to the design.
[image: ]






3.	The back wheels of the soapbox will be connected by a mental rod, while the front wheels will be connected to the stirring wheel taking inspiration from a mountain bicycle. [image: ]


4.	This image show how the soapbox design is intended to look when assembled. The design was chosen because of its structural benefits, for example the soapbox design would hold its shape and absorb impact better when involved in collision. The disadvantage of the design is that it is not aero dynamics. The advantage of the design is that its spacious
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4. Dynamics 
The group then went on to discuss the dynamics of the soapbox, explaining why we decided to use the brake mechanism and steering solution we used. 


4.1 	When designing a soapbox, the group had to consider the aerodynamics of the shape.  Aerodynamics reducing air resistance requires careful consideration of the soapbox's design. Speed may be greatly increased with a streamlined, smoothly curved shape that helps decrease drag. To facilitate airflow over the body, the front should be rounder, and to reduce turbulence, the back should taper down. The aesthetics of design should be eye-catching and be able to stand out. Safety is also a huge impotence when designing the soapbox. The team discussed on how to implement a roll cage to the design in case the driver rolls over.



4.2 Steering system		
A steering shaft and a connection to turn the wheels make up the steering system. This steering system was selected because it is straightforward and dependable, making maintenance and repairs simple in the event of an issue. This approach was also selected since it doesn't require a lot of parts, which means it won't significantly increase the soapbox's ultimate weight. 
An image of the steering system is shown below:
[image: ]






4.3 Braking system 
The group then went on to discuss on what types of brakes to use. Disc brakes found on mountain bicycle were the ideal for the soap box braking system. The group decided on this since it is well known that disc brakes are very low in maintenance, highly effective, and resilient. In comparison to V-brakes, they also work very well. Bicycle brakes are the lightest type of braking mechanism available. 
An image of the braking system is shown below:
[image: ]
5 Calculations 
The group then researched the testing result of the material and as well as the soapbox's safety. The soapbox's braking distance and its ability to withstand forces are its two most important findings from the research. The distance that the soapbox needs to stop completely from a given speed is known as its braking distance.
5.1 Frame force endurance 
The amount of force that the soapbox's structure can withstand is crucial in always ensuring the driver's safety, in the event of any accidental crash. The group decided on using layered galvanised steel sheet, which allowed the soapbox's frame to withstand greater force in the case of a crash. Since a triple layer could bear sufficient strain, the group chose to use it. The team's research involved using the triple layer from the galvanised steel sheet to create a little mock-up model of the soapbox. Following the creation of the mock-up model, the team subjected it to a hydraulic press to test its strength. 
The image below shows the type of hydraulic press the group used to test the mock up model.
[image: ]
5.2 Results found 
The group measured the force required for the hydraulic press to crush the soap box's frame after placing the soapbox mock-up model under it. The mock-up model is half the size of the main soapbox design. The hydraulic press prototype required 50 pounds to smash the model. It suggests that the original soapbox must be crushed by 50x3 pounds. To break the soapbox, 150 pounds of force are required. This matches roughly to the average force required to break a soapbox. This satisfies the group's goal of having the soapbox sufficiently safe for the driver in the event of any accidents.

5.3 Braking distance
The distance that the soapbox needs to stop from a certain speed is known as the braking distance. For the driver's safety as well as the safety of the other derby participants, the stopping distance is crucial. The team devised a plan to measure the soapbox's braking distance. The process is to locate a steep slope, get the soapbox to roll down it from the top to the bottom, and then measure how fast and how far it takes the soapbox to stop. A radar speed gun will be used to record the speed. The group placed a cone 45 metres from the hill's base to mark the location from which the driver should begin braking to determine where to take measurements. Test findings were helpful since the soapbox was able to stop from 45 mph to a standstill in 43.3 metres. In terms of safety, this meets the group's aims.

6 Evaluation
The group thought there were still some things they could have done to make the soapbox better or more error-free, but overall, they were very satisfied with the project and the quality of their work. The team discovered that by adding small steel rods to the front of the soapbox to strengthen its construction and increase its longevity, they were able to enhance the soapbox's front reinforcement. Additionally, they believed that the soapbox's design should have been enhanced to make it m unique and better aero dynamic. They were happy with the soapbox's performance in their testing and felt it was suitable for the derby.

7 Conclusion
In conclusion, the second half of the project has looked at the dynamics, designing, and an assessment of the group's accomplished work. Since the group was able to create a soapbox that works perfectly, they can agree that the project was a success. They were happy with their research and design even though they felt that the soapbox needed to be improved. The results show the soapbox is prepared for the derby.
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