Dissertation Proposal: Design and Optimization of a 3D-Printed Gripper for the UR10 Robot
I am proposing a dissertation project titled "Design and Optimization of a 3D-Printed Gripper for the UR10 Robot." This investigation seeks to harness the advantages of additive manufacturing in fabricating a tailor-made gripper for the Universal Robots UR10. The scope of this dissertation will encompass an in-depth analysis of Design for Additive Manufacturing (DFaM), gripper design parameters, and a rigorous motion analysis, Finite Element Analysis (FEA), and structural evaluation through SolidWorks for the gripper's operational assessment.
Significance and Rationale for the Project
The motivation behind this research is multifaceted:
Advancement in Manufacturing: With additive manufacturing redefining the paradigms of fabricating intricate components, I aim to harness this technology for robot gripper design.
Economic Viability: Foregoing traditional machining and tooling processes, this research converges with principles of cost-efficient production.
Customization: With the rising emphasis on customization across industries, this project explores the adaptability of 3D printing to accommodate specific geometries.
Academic and Industrial Alignment: This research echoes the prevailing inclinations in both academia and industry, providing pioneering solutions to heighten automated procedures.
Project Objectives
The core objectives of this proposal are:
· Gripper Design: My vision is to architect a 3D-printed gripper for the UR10 robot that stands out in functionality, versatility, and manufacturability.
· Extensive Literature Review: For a robust foundational groundwork, I will undertake a detailed literature survey, emphasizing DFaM methodologies and gripper design nuances.
· Performance Evaluation: Finite Element Analysis (FEA), and structural evaluation via SolidWorks, I aim to ascertain the gripper's effectiveness.
Note these may altered throughout the dissertation.
Correlation with Advanced Processes & Materials Specialization
As an aspirant of Mechanical & Manufacturing Engineering emphasizing Advanced Processes & Materials, this dissertation dovetails with my academic trajectory. Incorporating structural evaluation empowers me to meld advanced theories of materials science and manufacturing procedures, assessing the 3D-printed gripper's robustness. This confluence of disciplines paves the way for bridging theoretical frameworks with tangible engineering outcomes, enriching my research's significance in the chosen domain.
Supervisor Request
I kindly request Jordan Jenkins to be my supervisor for this dissertation project. Given his extensive knowledge in additive manufacturing, robotics, and mechanical engineering, I believe he would be the most suitable person to provide guidance and mentorship throughout the project.
Structural Analysis

The inclusion of structural analysis in this project will involve assessing the mechanical behaviour of the 3D-printed gripper. Specifically, I will conduct Finite Element Analysis (FEA) studies using SolidWorks to evaluate the structural performance. This analysis will involve assessing stress distribution, deformation, and overall structural integrity under various operating conditions.
Work Plan 
phase 1: October 2023 - December 2023
Week 1-2: Project Setup
   - Establish the project environment, including software tools.
- Articulate project objectives and outline scope.
Week 3-6: Literature Review
   - Begin a literature review on DFaM principles and gripper design.
   - Compile a list of technical papers and research articles.
Interim Vivas: 11-14 December 2023
Phase 2: January 2024 - March 2024
Week 1-4: 3D Printing and Prototype
Set up 3D printing process or coordinate with facilities.
Print the gripper prototype.
Document the printing process.
Week 5-8: Evaluation and Testing
Conduct initial tests on the gripper prototype.
- Gather data on its performance.
Phase 3: April 2024 - Middle of May 2024
Week 1-3: Redesign and Optimization
Redesign the gripper based on testing results.
   - Optimize the gripper's design.
Week 4-6: Dissertation Report
Compile findings and design improvements into a dissertation report.
   - Format the report according to academic standards.
Dissertation Report Submission: 26 April 2024
Final Vivas: 28 April - 3 May 2024
For the fruition of this project, the following infrastructural support will be indispensable:
- A computational lab equipped with Solidworks or a comparable CAD platform.
- Provisions for 3D printing or access to 3D printers.
- An environment conducive for motion analysis, FEA, and structural scrutiny (if deemed necessary).
- Access to the institution's library resources and online academic databases for literature exploration.
Note these may altered throughout the dissertation.

Potential Hurdles and Mitigation Strategies
During this dissertation, I am cognisant of prospective challenges, such as material-related limitations influencing gripper dynamics, constraints in software and hardware affecting.
simulation processing, time management to harmoniously blend with academic modules, and potential recalibrations to resonate with accessible resources.
Adaptability of Aims and Objectives
It is imperative to understand that research often evolves over time. As the project progresses, there might be a necessity to refine or adjust the aims and objectives based on unforeseen challenges, new findings, or changes in the research landscape. Such alterations, if any, will be rooted in ensuring the utmost relevance and rigor of the investigation.
Conclusion
To encapsulate, this proposal delineates my exhaustive strategy to delve into the design and augmentation of a 3D-printed gripper for the UR10 robot. By amalgamating DFaM principles, gripper design insights, and structural evaluation, this research promises valuable revelations for elevating robotic automation. I humbly seek your endorsement and guidance as I commence this exhilarating academic voyage.
Note these may altered throughout the dissertation.
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