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1. Introduction
The purpose of this report is to make/design climbing robot device for (IMecheE challenge). IMechE challenge is a yearly competition created by the institution of mechanical engineers to imitate physical world engineering projects.  Team of four members are working on designing a self-controlled mechanical robotic device, climbing a 22mm copper pipe vertically with an extra load attached to it. following all the rules and specifications provided to enable moving forward to the final competition. Focusing on certain criteria such as load handling, friction/ grip of the device on the pipe and tolerance of stop/ start positions at certain points. 















2. . Teams Roles and responsibilities

	Role
	Responsibility 

	[bookmark: _Hlk214291187]Mechanical Design
“Callum”
	· CAD Modelling of climber structure & mechanisms
· Model Slicing for 3D Printing

	[bookmark: _Hlk214291707]Project Lead

“Ali”
	· Meeting minutes
· Documentation of climber design progress for reports & presentations
· Scheduling
· Handling Procurement

	[bookmark: _Hlk214291300]Electronics Design
“Jon”
	· Microcontroller Programming
· Sensor Selection & Programming
· Integration of power source

	Testing & Integration


“Thab”
	· Troubleshooting Climber
· Prototyping
· Ensuring climber is within specifications
· Creating scenarios to test climber on key features (climbing ability, chain carrying, automated sequence & failsafe)


After discussion teams roles and responsibilities according to members strengths and weakness roles were split up. As a Teams’ leader I can manage team tasks and working hours keeping team on schedule, motivating and guiding team members. Communication skills such as presenting ideas to group members, expectations and decisions. Team lead should be able to set up goals and managing schedules and resources, identifying risks and problem solving. “They might occasionally come off as challenging, but it's only because they're passionate about driving the team towards success. Their ambition is infectious, instigating action where it's needed most, and they excel in turning ideas into action, providing the necessary spark to set things in motion.” (Bitesize learning, n.d.)






3. Overall group tasks and associated timings

Phase 1- project overview (2-3 weeks)
· Project brief reviewing 
· Work breakdown structure
· Group roles planning  
      
Lead: Involve all members
Phase 2- concept development (4-6 weeks)
· Creating multiple designs concepts (sketches and CAD drafts)
· Generate feasibility studies about designs (engineering calculations and cost estimation)
· Choose final design concept

Lead: Mechanical Design
Support: All
Phase 3- Detailed design and CAD modeling (6-8 weeks)
· Full CAD assembly
· Component selection 
· Draft manufacturing drawings 
· Bill of materials

Lead: Mechanical Design lead+ Electronics Design lead
Phase 4- Procurement and Manufacturing (6-8 weeks)
· Order components
· 3D printing 
· Build prototype

Lead: Testing & Integration lead
Support: All



Phase 5- testing & Iteration (4-6 weeks)
· Functional testing 
· Performance testing (speed, efficiency, strength and autonomy)
· Implement improvements 
· Finalized design 

Lead: Testing & Integration lead + Electronics Design
Phase 6- Final documentation and presentation prep (3-4 weeks) 
· Prepare presentation 
·  Write final report 
Lead: Project Lead
Support: All
Phase 7- Competition & review (1 week) 
· Setup competition tasks 
Lead: All members 
Present to judges















4. Personal main role

As the project lead my duties included organizing the team, establishing the project parameters and making sure we complete tasks on schedule and under budget. In leading the project my main goal is to complete tasks within deadlines, completing competition, achieving good marks. As the project lead, I managed planning such as meeting minutes, assigned responsibilities, tracked improvements and motivated team and stakeholders’ communication. I concentrated on joint team environment to ensure all members have the precision and support they need to succeed.


For 6 months project which is 26 weeks as a project lead it will require me between 150 and 220 and that is roughly 6-9 hours a week. 
	Tasks 
	Hours

	project overview
	10-15

	 concept development
	15-20

	Detailed design and CAD modeling
	20-30

	Procurement and Manufacturing
	25-30

	testing & Iteration
	20-30

	Final documentation and presentation prep
	30-40

	Competition & review
	10-15

	Total
	150-220








BOM
	Name
	Price 
	description
	Link

	Arduino Nano R4
	£14.06
	Small form factor budget Arduino
	https://www.amazon.co.uk/HC-SR04-Ultrasonic-Distance-Measuring-Arduino/dp/B01DM8MRTS 

	Arduino Nano Every
	£14.06
	Small form factor budget Arduino
	https://www.amazon.co.uk/HC-SR04-Ultrasonic-Distance-Measuring-Arduino/dp/B01DM8MRTS 

	Simax3d 3.8V Stepper Motor
	£18
	Stepper Motors, 6W 42Ncm
	https://www.amazon.co.uk/HC-SR04-Ultrasonic-Distance-Measuring-Arduino/dp/B01DM8MRTS 

	Buzzer
	£0.40
	Required for challenge
	https://www.amazon.co.uk/DollaTek-Motherboard-Internal-Speaker-Computer/dp/B09H6MTXWL 

	Poplar Ply
	£27.29 / m²
	Construction Material
	https://www.websterstimber.co.uk/poplar-ply/ 

	Softwood Ply
	£10.00 / m²
	Construction Material
	https://www.diy.com/departments/softwood-plywood-l-2440mm-w-1220mm-t-12mm/1169637_BQ.prd 

	HC-SR04
	£5.99
	Ultrasonic Distance Sensor
	https://www.amazon.co.uk/HC-SR04-Ultrasonic-Distance-Measuring-Arduino/dp/B01DM8MRTS 

	FSR-400 
	£0.78
	Force Sensitive Resistor, for detecting "ceiling"
	https://www.aliexpress.com/p/tesla-landing/index.html?scenario=c_ppc_item_bridge&productId=1005001892176876 













5. Project milestones and gateway & Main role objectives

	Milestone
	IMechE project
	Expected completion
	Key outputs

	1
	project overview
	Week 2-3
	Project brief, WBS, team roles

	2
	concept development
	Week 3-6
	Concepts, feasibility, final design choice

	3
	Detailed design and CAD modeling
	Week 6-10
	CAD, drawings, BOM

	4
	Procurement and Manufacturing
	Week 10-17
	Procured parts, 3D printing, prototype assembly

	5
	testing & Iteration
	Week 17-21
	Testing results, improvements, final prototype

	6
	Final documentation and presentation prep
	Week 21-25
	Final report presentation

	7
	Competition & review
	Week 26
	Competition tasks 




By leading the team's efforts, organizing all project operations, and ensuring complete adherence to the IMechE Design Challenge standards, my primary goal is to guarantee the successful completion of the entire engineering project. This include supervising the device's design, development, documentation, construction, testing, and ultimate performance. Establishing a clear project vision, setting attainable milestones, and making sure that every component—including the CAD model, Bill of Materials, risk assessments, poster, presentation, and physical prototypes finished to a professional standard and turned in by the deadline are all under the purview of the project leader.
Making sure the team works effectively and cooperatively is a key component of the project leader's goal. This includes delegating tasks according to team members' strengths, promoting communication between sub-teams, settling operational or technical disputes, and making sure the group follows the project schedule. To keep the team on schedule, the project leader must constantly assess progress, spot hazards or possible delays early, and put remedial measures in place.



6. Risk identification and mitigation

One of my main worries as a project leader is the potential for schedule delays to result in late submissions. All material for the IMechE Design Challenge, including the CAD model, Bill of Materials, poster, and presentation, must be turned in by stringent deadlines. Failure to do so may result in severe penalties or a loss of marks. I understand that delays in one area can quickly cascade into others, compromising the quality of the final output, because I oversee coordinating the work of other sub-teams. I set internal deadlines ahead of the official submission dates to mitigate this risk and give myself time for problem-solving and revision. To spot bottlenecks early, transfer workloads as needed and make sure the team stays on track to achieve all deadlines, I also conduct frequent progress meetings and have open lines of communication.

The possibility that the device will not adhere to the IMechE regulations during scrutineering, which might lead to fines or total disqualification from The Challenge, is another significant worry I have. Our device must completely comply with stringent regulations on safety features, electrical protection, fuse placement, material selections, financial constraints, and precise BoM paperwork. As the project leader, it is my duty to make sure that all design and construction choices comply with the competition regulations and that no dangerous or forbidden elements are added. Throughout the design and manufacturing phases, I regularly do rules-based checks to reduce this risk and make sure that everyone in the team is aware of the requirements for compliance. To confirm safety, cost, paperwork, and CAD-to-device consistency prior to the event, I also plan a comprehensive pre-competition "mock scrutineering" exercise. I can make sure that our device is secure, compliant, and prepared to pass scrutineering without any problems








7. Whole project Gantt chart & Main section detailed plan




Phase 1 — Project Initiation & Planning (Weeks 1–3)
My Responsibilities
• Lead full project kickoff meeting.
• Ensure all team members understand objectives, constraints, and success criteria.
• Develop and approve Work Breakdown Structure (WBS).
• Assign roles based on team strengths and experience.
• Establish communication channels (Teams, Slack, email, etc.).
• Confirm overall timeline and risk register.
Milestones
• M.1 Kickoff Meeting Completed
• M.2 WBS Finalized
• M.3 Roles & Responsibilities Assigned
Gateway (Decision Point)
• G1 - Approval to Begin Concept Development
Requires: WBS, schedule, responsibilities, risk log.

Phase 2 — Concept Development Oversight (Weeks 4–9)
My Responsibilities
• Monitor concept creation progress.
• Facilitate design review meetings.
• Ensure feasibility studies are performed correctly.
• Verify engineering, cost, and risk assessments.
• Support decision-making on final concept selection.
Milestones
• M.1 Concept Design Review #1 Completed
• M.2 Feasibility Studies Submitted
• M.3 Final Concept Approved
Gateway
• G2 - Authorization to Start Detailed Design
Requires: Final concept, feasibility validation, risk update.

Phase 3 — Detailed Design Coordination (Weeks 10–17)
My Responsibilities
• Ensure Mechanical and Electronics leads coordinate properly.
• Approve CAD milestones and ensure progress tracking.
• Validate BOM draft, manufacturing drawings, and component decisions.
• Resolve inter-team conflicts (mechanical ↔ electronics ↔ testing).
• Verify that design adheres to competition rules.
Milestones
• M.1 CAD Assembly Verification Review
• M.2 Component Selection Approved
• M.3 Draft Manufacturing Drawings Completed
• M.4 Final BOM Approved
Gateway
• G3 - Approval to Begin Procurement & Manufacturing
Requires: Complete CAD pack + BOM + compliance verification.

Phase 4 — Manufacturing & Prototype Build Oversight (Weeks 18–25)
My Responsibilities
• Confirm procurement progress and vendor reliability.
• Approve any emergency design changes due to component availability.
• Monitor 3D printing progress and ensure print quality.
• Oversee prototype assembly readiness.
• Ensure safety procedures are followed.
Milestones
• M.1 Procurement Completed
• M.2 3D Printed Parts Completed
• M.3 Prototype Assembly Completed
Gateway
• G4 - Approval to Begin Full Testing
Requires: Assembled prototype + safety approval + subsystem check.



Phase 5 — Testing & Iteration Oversight (Weeks 22–31)
My Responsibilities
• Review functional and performance testing progress.
• Facilitate troubleshooting meetings.
• Ensure iteration cycles are documented and justified.
• Keep schedule under control while design improvements are implemented.
Milestones
• M.1 Functional Testing Completed
• M.2 Performance Testing Completed
• M.3 Final Prototype Approved
Gateway
• G5 - Authorization to Finalize Documentation & Prepare for Competition

Phase 6 — Final Documentation & Presentation (Weeks 31–35)
My Responsibilities
• Lead writing of final report.
• Assign writing sections to team members.
• Prepare and rehearse presentation.
• Ensure all documents meet academic and competition requirements.
Milestones
• M.1 Final Report Completed
• M.2 Presentation Slides Approved by Team
• M.3 Final Rehearsal Completed
Gateway
• G6 - Competition Sign-Off
Requires: Report submitted + presentation polished.


Phase 7 — Competition & Project Close-Out (Week 36)
My Responsibilities
• Lead final competition setup.
• Represent the team in judge Q&A sessions.
• Conduct post-competition review.
• Complete final team evaluation & lessons learned.
Milestones
• M.1 Competition Completed
• M.2 Post-Competition Debrief Held
Gateway
• G7 - Project Closure Authorization
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