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[bookmark: _Toc146208782]Purpose for Conducting Project
During sequential environmental testing of shell packaged assembly extensive damage of the internal packaging components within helitube containers was identified by a defence manufacturer. The testing involves vibration and shock tests at various environmental conditions to imitate ‘worst case scenario’ conditions through the product’s logistical life with the customer. Following investigative trials, the root cause of the failures was identified to be due to failure of internal plastic bushes that help to locate and secure the shell in the helitube. Failure of these bushes ranged from severe degradation to complete failure. Therefore, I propose to develop a new design solution for the internal packaging components to alleviate these issues.

[bookmark: _Toc146208783]Project Aims
The aim of this project is to improve the design of the internal packaging components to prevent the risk of failure caused by vibration and shock loading during the service life of the product. Using FEA software where possible and engineering knowledge the components design will be improved and a new designs produced on CAD software. Focusing on the reducing bush component as it was severely affected by the testing. The new component design must survive the maximum loading conditions experienced in the testing with minimal damage, without affecting the fit of the shell in the packaging assembly. It is also a requirement to ensure the components can be mass manufactured using the same injection moulding process to avoid distributing the supply chain. There is scope for analysis regarding a material change ensuring it can be injection moulded. Another aim is to keep the cost of the new components to a minimum.

[bookmark: _Toc146208784]Project Outcomes and Cost
Although the new component designs may increase the cost per unit from the original design, the risk of internal packaging failing and allowing damage to occur externally to the shell will be alleviated. Any damage to external paintwork of the shell may result in the customer rejecting the products and requesting rework. The cost of this rework will significantly outweigh the cost increase of the new component design. There will also be a cost associated with new injection moulding tooling for the components if the current tooling cannot be modified. Prior confirmation that business accept any associated costs to improve component design with tooling and material changes. The main project outcomes and their potential effects are as follows:

a. Improve durability and longevity of the components - mitigates the risk of failure caused by vibration and shock loading during logistics. Significantly improving the performance of the product assembly in service.

b. prevent costs associated with product rework – new design prevents damage to product external surface during service, mitigating potential need for future product rework and associated costs.

c. Improve manufacturability - Modifying the component design provides opportunity to improve manufacturability of each component working closely with supplier. Which may help to reduce unit cost, time to manufacture and quality of final product. 

d. Unit cost increase – The design modifications may increase the unit cost of the components and new injection moulding tooling may be required if it cannot be modified to suit. Impact of potential cost increase can be balanced with the reduction of rework required.

[bookmark: _Toc146208785]Recording of Data
Data for this project will be collected over a period of eight months from September 2023 to June 2024. Progress development and decision-making processes will be captured using both qualitative and quantitative (charts, tables, and drawings) data where appropriate. The project will follow a project plan in the form of a Gantt chart, which enables tasks to be listed with their dependencies and track their individual progress. Milestones will be set with specified deadlines to ensure project progresses according to the set schedule. Regular progress reviews will be held with UWSTD staff and other employees associated with the project. 

Data regarding to component design will be captured using CAD and analysed using FEA software and physical component trials where possible. Engineering drawings may also be produced of the new component designs. 

[bookmark: _Toc146208786]Provisional Work Plan
The project will be broken down into five main stages that will be used to aid planning and develop the project. Further details of specific time allocated to specific tasks will be detailed in the project plan. The provisional project stages are as follows:

1. Definition & Planning – During this stage the scope of the project will be discussed and detailed. A breakdown of the work that needs to be carried out with creation of a Gantt chart outlining tasks and timescales, identifying any dependencies in advance.

2. Concept Layout & Research – Design concepts will be discussed outlining requirements and measurable success metrics. Quality function development analysis can be carried out to determine customer/end user expectations to ensure they will be implemented in any project solutions. Research relevant topics to aid design and manufacturing improvements.

3. Basic Design – In this stage a design brief will be produced and develop into potential design solutions. Discussions and analysis will be carried out to determine appropriate design solution to develop further.

4. Detail Design – Verify design solutions through engineering knowledge and liaising with supplier to improve design for injection moulding. Optimisation may be possible using FEA analysis on new design solutions.
5. Evaluation and Closure – Final stage evaluating final design solutions and trials of new physical components. Compare results to project definition and evaluate results. 

[bookmark: _Toc146208787]Background Research
Root cause analysis has already been conducted on components to determine the main causes of packaging failures. Suggestions for design improvements have already been verbally communicated by colleagues. Additional research will be conducted regarding improving strength of injection moulded parts and manufacturability. Specific research into defence products packaging may not be possible.

[bookmark: _Toc146208788]Facilities and Equipment Required
No additional facilities or equipment will be required for this project. All necessary facilities and computer software will be provided by the associated business.

[bookmark: _Toc146208789]Prior Disclosure
It is important to note that certain specific details regarding products and the business may not be disclosed or removed from the report due to the nature of the defence business. Reports and associated project work must be retained on a ‘need to know’ basis. Final project and associated documents must pass prior approval before any submission to UWTSD. 
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