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The group working dynamic

As a group we messaged each other to arrange meetings, finding mutually suitable times, supporting each other with any problems on our research and showing how to make improvements on our work.   
One member of our group delegated themselves to be the overall leader of the IMECHE Design Challenge, which we agreed upon in our meeting, because it felt as though they would be a suitable leader. 
At the beginning of the project, we met as a group and decided what our roles would be:
Member A: Power Generation and Storage System
Member B: Energy Release (Trigger) and Safety System
Member C: Lateral Aiming and Range Adjustment System
Member D: Projectile Launch and Line Management
Our group of individuals worked out well overall as a team. 

One drawback was the lack of meetings. Many meetings were arranged but were cancelled at the last minute i.e. for various personal reasons. This became problematic because key project decisions did not occur, which meant it was not clear what information was required for the written report and the required designs on Solid Works.


Time management 

This was good as everyone in our group completed their part of the project on time. Our group leader took responsibility to ensure each member understood when their specific task had to be completed, including dates and times and following this agreement up.
One of our group members handed in their work late, due to the fact that their work needed to be checked by their Study Support Tutor, which meant the final completion deadline was missed.



Communication 

As a group, we communicated with each other through Facebook Messenger. Our communication consisted of messaging each other about meetings, ideas for design, support and showing each other our work to make sure we were following the brief correctly. The leader of our group had decided to combine our work as a report and made sure we sent our work via the group email. 

The device design and performance

The first design of the crossbow did not work. It did not launch the squash ball and adjustments were required. Even so the design failed to work.
Elastic bungee cords were used, which were placed on the barrel, but they were too long and so they did not successfully launch the squash ball. Nuts and bolts were used for the Range Adjustments, to prevent the barrel from falling, but the bolts were too long for the first design.


The Final Design

As a group, we ensured everything worked by making changes to the barrel using Solid Works and by altering the measurements and recreating the design for the crossbow. A chassis was added to allow the barrel to fit.
The performance of the final design functioned quite well because the bungee cords allowed for adjustment of the line launcher. We used dowel sticks for the range adjustments, which stopped the barrel from dropping.
When we started testing our squash ball it did not launch at first as it became lodged inside the barrel. The only item which launched was the bottle cap. We decided to apply WD40 to our squash ball to see if it would launch. Subsequently, it did launch as a result of the lubrication to the barrel. 





What lessons you’ve learned which could benefit you in future individual/group design challenges.

There are a few ideas that I have which could be of benefit for future group design challenges. 
· I realised the importance of the role of the leader for the overall success of the project and therefore feel that the election of the leader for the group should primarily be someone who wants the role. If this is not the case then key decisions are not made and time is wasted. However, the leader would need to take responsibility in delegating tasks and ensuring the overall smooth running of the project. Durant (n.d) states that a project leader has good time management skills, wants everything completed on time and meets the deadline, whilst displaying good leadership skills.

· It would also be key to ensure that all group members are clear with the project aims and tasks from the outset, to avoid confusion and to ensure being productive with time. This would be an important task for the leader.


· It would be essential to have commitment from all group members to engage and attend project meetings.

· To have clear boundaries for ensuring each of our group members fulfilled their role and to have a process in order to challenge an individual if they were not committed to produce their fair share of the work.


· To know what resources to research at the outset, to prevent time wasting not fully understanding the technical aspects of the project. This would be a task for the leader.
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Figure 1: CAD Drawing of the Complete Chassis Design for the SB-01
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Figure 1: 
Davis, T,. 2020. CAD Drawing of the Chassis for the SB-01. [CAD Drawing] (Davis’s own private collection).




Three things I could have told myself at the beginning of the Project
1. To consider carefully the design of the project and use a spring rather than a bungee cord for the main launching mechanism.
2. To have allowed for the time and organisation to have had a group run through of the Presentation.
3. To have ensured the organisation of a greater number of meetings in order to achieve a more successful outcome of the project
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