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[bookmark: _Toc151168071]Introduction
The IMechE Design Challenge serves as a platform to replicate the roles and responsibilities of professional engineers, providing both myself and my fellow students with a hands-on experience in real-world engineering scenarios. In a collaborative effort within our five-person team, we will be tasked with designing, constructing, and testing a self-contained device based on the specifications provided by IMechE.

The competition encompasses six distinct sub-competitions: Design competition, Poster competition, Presentation competition, Peer Review (available only in regional competitions), Design Excellence (available only in national competitions), and the ultimate challenge.
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Our team comprises of myself, Max, Ben, Morgan, and Jacob
In our first meeting we delegated the following categories Movement, accuracy, propulsion, energy source, control, SolidWorks, poster, past examples, and materials.
Myself – Past examples, movement and SolidWorks
Max - Accuracy, Control
Ben - Propulsion
Morgan - Energy source
Jacob – Materials
Going forward in our second meeting, we studied previous examples and took note of what control and accuracy devices they used to further our research into other categories.
The personality traits and skills essential for research include patience, as delving into past examples can be a painstaking process. Discovering pertinent information for this project necessitates critical thinking, involving the evaluation of crucial data while filtering out irrelevant information. Effective time management is crucial, ensuring the ability to meet deadlines and accomplish tasks promptly.
To excel in SolidWorks, I must possess adept teamwork and collaborative skills, fostering seamless cooperation within the team to achieve project goals. These collaborative abilities underscore the importance of adaptability, as they are pivotal in this project, demanding a readiness to welcome feedback, make revisions, and respond to evolving project requirements. The ability to adapt to changing project needs is of paramount significance.
Belbin’s model
Conducting the ‘Belbin’s’ model I scored highly (high 66-85%) on the following: “implementer”, “team worker” and “complete finisher”.  After reading the information on the Belbin’s website I have deduced that:

I excel at planning and executing strategies efficiently, turning ideas into practical actions. My strength lies in being reliable and efficient, organizing work effectively and ensuring tasks are completed. While I may be seen as somewhat inflexible, my dedication to following through on plans makes me a dependable team member. It's worth noting that I might take some time to embrace positive changes. This is under the category of ‘implementer’.

I take pride in my meticulous and conscientious approach, especially towards the end of tasks. My strength lies in scrutinizing work for errors and ensuring it meets the highest standards of quality. I am dedicated to polishing and perfecting the final output. However, I need to be mindful of unnecessary worry and a reluctance to delegate tasks, as these traits can sometimes be perceived as taking perfectionism to extremes. This is under the category of ‘complete finisher’.

I thrive as a team player, contributing to team cohesion through my co-operative, perceptive, and diplomatic nature. I play a key role in identifying and completing necessary tasks, utilizing my versatility. My strength lies in listening and defusing potential conflicts within the team. While I may struggle with decisiveness in critical situations and tend to avoid confrontation, my ability to foster a collaborative environment is crucial for overall team success. This is under the category of ‘teamworker’. 

[bookmark: _Toc151168073]Task listing
Overall group task and associated timings:
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Gantt chart 1- associated timings for the whole group
The Gantt chart above showcases a well-thought out-out project plan, offering a roadmap that each participant can follow to meet their respective deadlines. Deadlines are integral to this project’s success, providing the necessary structure to prevent oversights, particularly in critical events like Vivas or submission dates. Failing to meet the deadlines could disrupt not only individual progress but also the overall trajectory of the entire project.
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Gantt chart 2- associated timing for myself.
The timing aspect associated with my role in this project were initially crucial in initiating its commencement. The information I supplied played a pivotal role in enabling our group to conduct an analysis of previous winners, establishing a baseline for our product in terms of appearance and the components employed, such as sensors or drive trains. The data I complied significantly reduced the time required for general research, enabling other team members to focus on their specific area of investigation.

During our weekly meetings, the team collectively shared the information gathered. Throughout collaborative discussions, we decided on the most viable direction to pursue based on the insights presented by each team member. Following the first viva, my focus shifted towards finalising CAD models and initiating Finite Element Analysis (FEA) to ensure the suitability of the designs for the intended task.



Specialist Equipment required.
Our group project hinges on using special equipment tailored to our unique needs. The laser cutting is crucial for precise material shaping, especially for the chassis and wheels. Accurate cutting to the millimetre is vital to meet IMechE design challenge specifications. Deviations could have a domino effect on our components and impact our success. 

The 3D printer is equally essential for prototyping. It not only creates the necessary chassis and wheels but also provides support structures for sensors. The printer’s precision is crucial, as any errors could fall outside our defined tolerances, affecting or final score. 

In the digital realm, SolidWorks CAD software is the linchpin of our operation. Without it, we’d spend more time on bracket prototyping, risking setbacks in coding. The chassis design, dependent on SolidWorks, must withstand the weight of our components to avoid sagging or snapping. 

In essence, our success relies on adeptly using these specialized tools. The laser cutter, 3D printing, and SolidWorks collectively drive us towards triumph in the IMechE design competition. Each aspect, from precision cutting to prototyping and digital design, converges on the seamless integration of specialized equipment as the catalyst for our success. 



Preliminary bill of materials
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Preliminary bill of material concept 1
As we progress further into the project, we anticipate adjusting the bill of materials and equipment once the final quantity of materials has been determined. Our allocated budget stands at £80, with a 10% tolerance allowance, providing some flexibility for potentially higher quality products or materials. This overall cost encompasses shipping expenses, and we have identified opportunities to enhance cost-effectiveness by opting for local collection from stores like Wickes or Amazon, thereby increasing accessibility to desired products and materials while mitigating shipping costs. This strategic approach not only allows for a potential increase in the budget but also ensures that we can allocate funds judiciously towards securing optimal resources for the project.
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Milestones:
In our collaborative project. We recognized the pivotal role of setting milestones to ensure the smooth progression and ultimate success of our endeavour. Our initial milestone involved the thoughtful allocation of roles within the group. To accomplish this, we convened outside of our regular lecture hours following a meeting with our group’s lead lecturer. This decision allowed us ample time for introspection regarding our individual skills before making informed role assignments. The role allocation milestone was successfully achieved within an hour on 18/10/2023.
Following role allocation, we collectively decided to establish a weekly check-in routine to track our progress. All research findings were consolidated in a shared Google Docs document, fostering transparency and accessibility of ideas among all group members. This ongoing milestone of weekly progress updates and shared documentation aimed to maintain a collaborative and informed group dynamic.
The subsequent significant milestone in our project timeline involves the design phase of our vehicle. This task demands the active participation of all group members, each contributing unique insights, whether related to materials, specific sensors, or other crucial aspects. Meeting this milestone by our targeted deadline of 10/12/2023 is imperative for the project’s overall success.
Upon completing the vehicle design, our next milestone is the interim viva presentation. Scheduled for 14/12/2023, this presentation serves as a pivotal checkpoint for evaluating our project’s progress. The PowerPoint slideshow will showcase our organizational skills and effectively communicate our advancements as a group. 
The final milestone we’ve set is the completion of the manufacturing phase for our design. The successful execution of this task is paramount for our project’s viability. Adhering to our budget and complying with challenge rules and regulations are critical considerations. We’ve set a completion date of 18/04/2024 at the latest, aligning with the week of our final viva. The manufacturing milestone represents a make-or-break juncture, underscoring its significance in determining the overall success of our project. 


Gateway:
In our project, my focus centres around a pivotal gateway objective: the design and procurement of all the essential components crucial for completing our vehicle. Rigorous research is key as I tackle various design challenges, aiming to align our choices with both our group's budget and specific design requirements. Emphasizing the significance of this task is crucial, as any oversight in selecting components could have severe consequences for our project's progression and potentially compromise our deadlines.

The potential repercussions of incorrectly designing components are significant, with the power to bring the entire project to a standstill. For example, neglecting to conduct Finite Element Analysis on the chassis could pose a substantial risk. Overlooking the strength aspect of the chassis might compromise the integrity of the entire project. Acknowledging the magnitude of potential errors, I recognize the imperative need for clear communication with both my group members and our team-leading lecturer before moving on to creating prototypes. This collaborative approach ensures that each component selected is thoroughly assessed for correctness and suitability within the context of our project.

The overarching goal of this gateway objective is to craft a chassis that meets our strength requirements, capable of withstanding the overall weight of the components. This must be achieved by the latest deadline of 15/2/2024. This timeline underscores the critical importance of careful planning and validation to mitigate any potential setbacks in our project timeline.
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Concerns with the IMechE Design Challenge:
1. Project Scope and Specification Understanding:
Concern: 
· Misinterpretation of the specifications or overlooking key requirements can lead to a design that does not meet the competition criteria.
Mitigation:
· Thoroughly review the provided specifications as a team and seek clarification from the organizers if any points are unclear.
· Break down the specifications into a checklist and regularly cross-reference your design to ensure alignment.
2. Team collaboration and communication:
Concern:
· Establish clear communication channels and regular team meetings to discuss progress, challenges, and decisions.
Mitigation:
· Define individual roles and responsibilities within the team to ensure accountability.
· Encourage open communication and create an environment where team members feel comfortable expressing ideas and concerns.

Resource Management:
Concern:
· Inadequate allocation of time, materials or budget can impact the project timeline and quality of the final project.
Mitigation:
· Develop a detailed project plan with milestones and deadlines for each phase of the project. 
· Regularly assess resource utilization and adjust the plan as needed.
· Anticipate potential challenges and have contingency plans in place.

3. Prototyping and Testing:
Concern:
· Inadequate testing or a lack of a robust prototyping process may result in a final product that does not meet performance expectations.
Mitigation:
· Implement an iterative prototyping approach, allowing for testing and refinement throughout the design process.
· Develop a comprehensive testing plan that covers all aspects of the device’s performance as per the specifications.
Document and analyse test results to identify areas for improvement. 
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Item Price Quantity Approximate lead Source
times
Plywood for body £0.10 400mm x 400 mm = 4working days Wickes.co.uk
1600mm*2 net surface area
per panel (5 panel)
Plywood for wheels £0.28 5026.55mm*"2 net surface area 4 working days Wickes.co.uk
3D printing filament £11.89 800,000cubic millimetres 5 working days Amazon.co.uk
Roughly 1kg
Nickel metal hydride £12.88 (4x9V) 4-8 working days Amazon.co.uk
Sensor £22.58 4-8 working days | Cool Componets.uk
(Flora Colour Sensor with L’;;L“;ﬁ; 3 items
White Illumination LED - (£299)
TCS34725)
HC-SR04 UltraSonic £7.80 4-8 working days 4 tronix
Distance Sensor P 2items
X (£4.50)
motor £15.24 1 item (0.45kg) 4-8 working days Skysmotor
Incluk
snpping cost

568

Total

£70.77




image1.jpg
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





