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Will Gabriel (2404403) – 4/4/2025
Facility Tank Cover Redesign Project


Introduction
Through this design solution proposal, my goal is to put forward an upgraded cover for improved operation of the tank used in the anodization process. More than simply working as a cover for the materials inside, this piece of equipment needs to be safe to use. There have been reports of difficulty using the current cover, leading to increased operator risk with regards to health and safety. My proposal aims to reduce, if not remove, the difficulty in operation of said cover. A cover which is easy to use, is safe to use. This is my goal.  
Key Legislation Considerations
As per page 29 of BS EN 1999-1-1, considerations for the usage of aluminium in this application must include its working life and durability (Union, 2009). Aluminium is not meant to be used as a consumable part; this cover is not a consumable. Given this covers exposure to chemicals contained below it, corrosive resistance is requirement. In the situation where the cover does corrode, I have made it such that inspections and maintenance can be carried out satisfactorily; EN 1999-1-1 criteria is met. 
As per BS 8888 all technical specifications and dimensions used within this project are unified with ISO standards. (British Standards Institution (BSI), 2019) This British Standard necessitates all aspects of a design within engineering conform to a unified standard. Using a single unit of distance measurement, weight measurement, and so forth to avoid confusion of units within a drawing/specification. 
Last but not least, it was vital to ensure the Health and Safety at Work etc. Act 1974 was satisfied (Great Britain, 1974). The usage of this cover must be easy for a single operator, otherwise there is risk of injury. This criterion is given by the project goal and mandated by the legal requirements outlined in this document. It is the employer’s responsibility to ensure the well-being of their employees; therefore, this equipment must also meet that requirement. Section 2 and 3 of this document specify the manual handling characteristics; this redesigned cover should be ergonomic to reduce any and all risks related to manual handling operations. Easy to lift, manoeuvre and secure by the operator. These characteristics were key considerations when redesigning this cover; criteria to be met.




Specifications
Reviewing the options for materials to use, one stands above the rest for ease of production on a large scale. Aluminium 5052 Alloy. Its wide availability and excellent fabrication properties make it the most cost-effective solution (especially in high volumes). This material also meets the critical criteria for ability of single operator usage. Aluminium 5052 is exceptionally lightweight for a metal, meaning we can maintain safety standards with a strong protective cover whilst also ensuring ability of usage by just the one operator. 
Other considerations included Fiberglass Reinforced Plastic (FRP) and Titanium. Titanium offers excellent durability (Cramer & Covino Jr., 2005) and ensures operator safety however it is simply far too expensive to be considered for large scale production, additionally its high mass would likely hinder single-operator usability. As such, for this project, it is not practical; unviable. We see the extreme durability of titanium used in more extreme uses such as firearms, with significantly less material usage. (JPRifles, 2025)
FRP, however, meets the criteria of single-operator usability whilst also offering adequate resistance to the chemicals contained (Miracle & Donaldson, 2001). However, the increased manufacturing complexity adds significant production cost in large volumes, both in terms of financial cost and turnaround time (from order to delivery). Due to this increase in cost, whilst aluminium remains economical in both aspects, I chose against using this. With the modifications to the cover’s design, FRP introduces a higher risk of production delays, which would result in slower completion of this project and increased H&S risk exposure for operators until the project is finished. 


Time Plan 
	                  Time Plan

	Stage
	Task Details
	Duration

	Project Brief
	Interpret demands and requisites
	Week 1

	Legislative Considerations
	Follow relevant industry standards
	Week 2

	Material Selection
	Justify choice of material
	Week 3

	Relevant Research
	Investigate similar solutions
	Week 4

	Concept Development
	Sketches
	Week 5

	CAD Model Creation
	Create an accurate 3D/CAD Model
	Week 6

	Technical Drawings
	Fully dimensioned drawings
	Week 7

	Manufacturing Plan
	Outline the plan thoroughly
	Week 8

	Design Justification
	Justify all design choices
	Week 9

	Conclusion & Future Work
	Reflection & Suggestions of improvements
	Week 10

	Final Report
	Finalization of full project documentation
	Week 11






[image: Nike Shoe Box Open PNG Images & PSDs for Download | PixelSquid - S11935665B]Relevant Research
[image: ]I took inspiration from the classic shoebox design. Of course, primarily used to house shoes, however is nonetheless a fantastic example of excellent design philosophy. Lightweight, low material cost, ease of use, secured cover, load bearing to allow stacking, finger holds for easy manual handling. A simple yet brilliant beacon of engineering. I highlight this to demonstrate why I’ve gravitated towards it as a guide and reference for my project redesign. (3d_molier, 2025)
(Mech3D, 2025)

The contents not only covered by a lid but the lid secured on all sides to prevent sliding off the sides. Locked down on one axis in the style photographed (top-right), however there are variations with a detachable lid (mid-right) enabling unrestricted movement of the lid. Which opened the door to understanding the benefit of redesigning the tank-cover in this way; the ability to place the cover on top at whichever angle desired and simply rotate it until one corner ‘snaps’ into place. Once one corner is in, due to the squared corners, all other corners will simply drop into alignment and secure together. 
Redesigning the cover with a hinge, like the top-right shoebox, would incur a higher project cost – both financially and in terms of time investment. The adaptations required to the current tanks at the plant to accommodate a hinged cover would result in a significant waste of resources for all involved. The free-moving cover, however, stands out and the more appropriate and efficient design for this project. 
With the increased size of the cover, when compared to the shoebox, and heavier material composition, more thought had to be given to the manual handling properties. It is for this reason you can see handles placed around the cover on my design. These handles were placed in such a way to enable easy handling, both when being placed on top of the tank and also when simply transporting the cover around the plant. 

CAD Model
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Fully Dimensional Technical Drawing
Below are the exact dimensions of the redesigned cover, in millimetres. Allow me to expand on what you are seeing. 
The inner dimensions, 1770 and 1020 respectively, are the dimensions of the tank. The outer dimensions, 1810 and 1060 respectively, are the dimensions of the cover – before bending/forging of the side-walls. 20mm extra material on each wall to enable an overhang up to 20mm, for the secure fit. 
As per BS.8888: 
All dimensions shown in this report are in ‘mm’
[millimeters]
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Manufacturing processes

The material will be aluminum 5052, ordered per the sheet. There is a lot of options with production options with this material. My method of operations would be in the following order:
1. Cutting to shape: I would suggest the use of CNC Router (Rogers, 2021) to be the most appropriate for this order, given its scale. The vertical edges of the cover will be shaped at a later stage. For this stage we would see a large rectangle sheet cut out, within the provided tolerance{s}. This stage would forge the handles too, given their simplicity.
2. Shaping/Forming: This stage would see the vertical edges of the cover form to assemble the walls of the cover, such that this cover is more than just a lid. Aluminium offers excellent ease of bending and forming in simple straight-edges, this order would take full advantage of this property. The handles would be included in this step, given their simple shape, using “CNC Press Brake Bending” (Lee, 2021) 
3. Attachments: This stage would see the attachment of the manual handling handles to the cover, using tig welding. (Pfaller, 2025) This technique offers ease of production whilst also attaining a strong connection of the handles to the cover, providing excellent shear force strength whilst maintaining an efficient design.
4. Dispatch and delivery to the plant.



5. 



Full Justification 

The reason I have chosen the shoebox-styled cover design is for overall ease of manufacturing, operation and maintenance. The ability for a single operator to be able to safely and comfortably operate this cover was crucial throughout my work, with minimizing costs and required maintenance during its lifecycle being the second essential criteria.  
As seen in the Specifications section (p.2) I have chosen Aluminium 5052 due to its wide availability, low weight, corrosion resistance and certainly its manufacturability. Whilst there’s no denying other materials could suffice for this project, aluminium 5052 is the most appropriate. 
Using aluminium opened the door to the eloquently simple shoebox design, due to its manufacturability, which enables this designs ease of manual handling. This design means the operator just needs to place the cover atop the tank in whichever direction they choose, then use the handles to rotate until it drops into place. In scientific terminology, it’s a lot less “faff” than trying to make sure a flat plane cover is covering everything correctly – it will tell the operator immediately if its placed correctly. Ease of safe use, securely fastened down and easily manufactured – the design stood out for me for these reasons. 
I chose adoption of the CNC router technique for a few reasons, namely it’s accuracy in manufacturing and compatibility with the covers thickness. With working to tolerances, it’s essential to have a forming method that meets them. As these covers are part of a large production order, repeatability is crucial. Usage of a CNC router means upholding of tolerances within production on a large scale is realistic. The cover can be cut with the overhang walls treated as extra margins in the cut, to later be formed/bent downwards to achieve the overhang of this design. 
The handles are shaped in a simple box-like fashion to maximise production efficiency, reduce production cost whilst offering the most compatibility with handling. By this I mean the handle is large enough to fit a gloved hand through, no matter how large the operator’s hand is. Even bigfoot could operate this cover. Compared to a round/circular profile, this design offers excellent traction and feedback for the operator, being able to feel the edge of the handle and have a strong hold.  
Having such a simple cover design means operation of this cover at the plant is as safe as can be. There are no spikes, no sharp edges, nothing to catch the operator out. It is a common shape with handles placed in carefully chosen locations to achieve ease of manual handling at all times. Compliance with HSW 1974 has been vital, though ease of handling would always be a mandatory goal of mine. 

 

Conclusion and Further Work
This projects main success criteria were:
· Must be safe to operate
· Operated by a single person
· The tank dimensions and material must remain the same, but modifications can be made
· The tank lid can be altered as the designer sees fit
· There must be clearance from above, to allow the aluminium parts to be lowered into the tank

This report has carefully considered all design criteria, with each choice grounded in logic and practicality. However, the true test of any design lies in how it performs in the real world. A prototype should be constructed and tested to ensure the cover meets expectations—not just in theory, but in practice. This would help reveal any unforeseen challenges in structural integrity, usability, or manufacturing.
Further refinements could explore alternative handle designs for greater comfort and efficiency. Adjustments to reinforcement placement may also be necessary if weight distribution affects usability. With these considerations, the design can evolve into something not just functional but truly optimized for its purpose.
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