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[bookmark: _Toc194674184]Introduction
The primary purpose of this report is to propose a design solution for the cover of an anodisation tank used in an automotive factory. The current design presents several safety and operational challenges due to the weight and handling requirements. This report outlines a feasible and efficient solution that meets the specified criteria while ensuring safety and ease of use for personnel. The anodisation tank is used to submerge aluminium parts in, containing 30% Sulfuric acid at 25 degrees Celsius. When not in use, a removable 5mm stainless steel cover I placed on top. The cover has two handles and requires a two person lift which, in turn, has raised concerns among health and safety officers. 
[bookmark: _Toc194674185]Key Legislations
This task has been provided the legislation BS 8888. This a British standard that defines how accurately and clear the engineering drawings are to be. This provides valuable information on the Geometric Product Specification (GPS) which Tolerances, Symbols and Dimensioning methods all fall under. This specification also aligns with the International Standard Organisation (ISO) which provides the availability of global compatibility.
[bookmark: _Toc194674186]Specification & Brief Interpretation
Figure 1 shows the layout of the anodisation tank[image: A diagram of a metal tank

AI-generated content may be incorrect.], providing key information and insights into the current configuration of the removable cover and its structural components. The diagram features a removeable lid equipped with 300mm handles on opposing sides, specifically designed for safe and efficient lifting from two individuals at once. This design aids balance during handling and reduces some physical strain while moving the cover.
A smaller inset image provides a close-up detail of the tank lid’s current corner construction, bringing attention to the internally welded edge. This joint reinforces the current lid structural integrity while maintaining a smooth exterior profile – this is beneficial for durability reasons alongside safety during handling.
The specification states that the solution must not change the dimensions of the tank, but modifications can be made. The lid/cover can be altered as the designer sees fit, including change of material, width and opening mechanism. Importantly, sufficient overhead clearance is to be left above to allow the lowering of parts into the tank during the anodisation process. This implies that any new lid designs must not obstruct vertical access or interfere with existing surroundings/environment. Finally, while the current cover requires two people to remove, the new solution should aim to be safely operatable by a single person, in line with ergonomic and safety guidelines. This highlights the need for a  new design that is lightweight, simple to use and mechanically efficient, in turn reducing manual effort while ensuring secure placement.  [bookmark: _Toc194674202]Figure 1 - Anodisation Tank with Labels



[bookmark: _Toc194674187]Time Plan
[image: A chart with orange and blue squares

AI-generated content may be incorrect.]
[bookmark: _Toc194674203]Figure 2 - Gantt chart of manufacturing process
Figure 2 shows a Gantt chart made to visualise the manufacturing process of the design chosen. This includes Packing/Shipping, Inspection, Finishing, Machining, Joining, Forming, Cutting and Sourcing the materials used. 



[bookmark: _Toc194674188]Research
[bookmark: _Toc194674189]Materials
When selecting a suitable material for the anodisation tank cover, multiple performance factors must be evaluated. These include cost, weight, strength, corrosion & chemical resistance, manufacturability and safety. The cover must be durable enough to withstand regular handling and exposure to harsh chemical environments, particularly sulphuric acid involved during the anodisation process. Below is an expanded evaluation of the shortlisted materials:
[bookmark: _Toc194674190]Aluminium
Aluminium is a popular choice in industrial and chemical processing environments due to its excellent balance of strength to weight ratio while also being very corrosion resistant. It is approximately one third the weight of steel by volume (Wiley, 2025) significantly reducing the load for users handling the cover. This lower weight enhances the safety of this product, allowing for easier operations by a single person. Furthermore, aluminium exhibits a naturally high corrosion resistance through the formation of a protective oxide layer, making it well suited for the environments of the tank. It also offers good machinability and weldability, allowing for custom reinforcements or design modifications.
The main drawback of aluminium is the cost, especially when compared to mild steel and some plastic alternatives. (Metals4U, 2025) While not the most expensive material available, its price per kg is moderately high. 
[bookmark: _Toc194674191]Fiberglass-Reinforced Plastic (FRP)
FRP is a highly suitable material for applications such as this due to its exceptional combination of properties. It is extremely lightweight, which greatly aids the manual handling involved and meeting the requirements for one person FRP also displays excellent resistance to corrosion and chemical exposure, making it ideal for environments such as the tank. Additionally, FRP is non-conductive, offering additional safety during electrical processes involved in anodisation. 
Compared to metals such as steel and aluminium, FRP is relatively inexpensive, costing around £30 per square meter (easycomposites, 2025). This further increases its appeal as a cost-effective and low maintenance alternative for industrial use.
[bookmark: _Toc194674192]High-Density Polyethylene (HDPE)
HDPE is a lightweight thermoplastic known for its excellent corrosion & chemical properties, making it a viable option for environments surrounding the tank. Similar to FRP, HDPE does not degrade when exposed to these harsh chemicals, ensuing durability and longevity. One of its key advantages is its low cost at around £35 per square meter (theplasticshop, 2025) making it one of the most budget-friendly materials available for this design.
However, this material lacks structural stiffness and strength when used in large flat panels. As a result, reinforcements such as aluminium or steel framing would have to be used, creating an extra stage in the manufacturing process, therefore higher cost.
[bookmark: _Toc194674193]Honeycombed Aluminium
Honeycombed Aluminium consists of a hexagonal aluminium core bonded between two thin outer sheets of aluminium, forming a lightweight yet structurally rigid panel. This configuration offers an exceptional strength to weight ratio, making it significantly lighter than solid aluminium while maintaining impressive load bearing capacity. It retains the desirable properties of standard aluminium, such as corrosion resistance, durability and ease of handling making it well suited for environments exposed to chemical fumes involved in anodisation. The lightweight nature also supports the single person operation, complying with requirements. 
The primary disadvantage of this material is the relatively high cost being around £45 per meter squared (easycomposites, 2025) especially in comparison to materials such as HDPE or FRP.


[bookmark: _Toc194674194][image: A outline of a box

AI-generated content may be incorrect.]Sketches & Concepts[bookmark: _Toc194674204]Figure 3 - Gas Strut
Figure 3 shows a simple yet effective design for a counterbalanced cover with use of a gas strut at one edge. This design will be relatively easy to fit and operate and only requires the addition of a single gas strut and two hinges, making this a somewhat cheap option. The main drawback to this design is the space required to swing the lid open. On top of this, the system may require occasional maintenance due to the moving components (gas strut).

[image: A black and white drawing of a rectangular object
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AI-generated content may be incorrect.]  
[bookmark: _Toc194674205]Figure 4 - Sliding Lid with Rails
[bookmark: _Toc194674206]Figure 5 – Push to open Lightweight
Figure 4 shows a drawing of a sliding mechanism which makes use of rails to displace the cover behind the tank. This design is simple and very easy to operate, even by one person. The downside to this system is the requirement of a track system, which can accumulate dirt and grime meaning the tank will require regular maintenance.
Figure 5 shows a sketch of a cover much the same as the current design. The changes are in the opening mechanism being a push to open magnetic toggle. This design contains very few mechanical parts which provides simplicity, reducing maintenance. A disadvantage of this design is the lack of assist in lifting the lid away meaning this may still be difficult to operate by some users – because of this it can be considered that the design is not safe.

[bookmark: _Toc194674195]Chosen Design
The design chosen was the lightweight push to open system. This is for multiple reason, one being the minimal adjustments to the container. With few mechanical components this design will be cheap and effective with minimal modifications to the tank itself. The lid will contain 4 slots for magnet (one per corner) to match the magnets bolted to the exterior of the tank – this is to reduce movement while the lid is on. Alongside, this design also consists of 4 spring loaded pistons, which toggle a low and high position. This is to mechanically engage and disengage the magnets by toggle, creating the push to open system and allowing secure placement and removal with very little effort required. 

[bookmark: _Toc194674196][image: A grey box with a lid

AI-generated content may be incorrect.][image: A grey rectangular object with a white background

AI-generated content may be incorrect.]CAD 
[image: A screenshot of a computer

AI-generated content may be incorrect.][image: A computer screen shot of a computer

AI-generated content may be incorrect.][image: A grey and white background

AI-generated content may be incorrect.][image: A grey rectangular object with a circular object in the middle

AI-generated content may be incorrect.][image: A computer screen shot of a box

AI-generated content may be incorrect.]


[image: A drawing of a scale

AI-generated content may be incorrect.][image: A screen shot of a white rectangular object

AI-generated content may be incorrect.][image: A black and white object

AI-generated content may be incorrect.][image: A drawing of a curved line

AI-generated content may be incorrect.][image: A blue rectangle with white border

AI-generated content may be incorrect.][image: A metal handle on a table

AI-generated content may be incorrect.][image: A computer screen shot of a rectangular object

AI-generated content may be incorrect.]



[bookmark: _Toc194674197]Tolerances
The tolerances used during this manufacturing will comply to the BS 8888 standards which refer to the BS EN ISO 2768-1 tolerancing dimensions. For this design, these range between +/-0.1mm to +/-1.2mm. For dimensions over 6mm & up to 30mm, for dimension over 400mm & up to 1000mm the tolerance guide is +/-0.8mm, for dimensions over 1000mm & up to 2000mm the tolerance guide is +/-1.2mm . Therefore the width will be within 1.2mm, the length will be within 1.2mm and the thickness is to be within 0.1mm. 
[bookmark: _Toc194674198]Material Choice
After evaluating several materials in Section 5.1, the most suitable material is Fibre Reinforced Polymer (FRP). This is because of the high strength to weight ratio and chemical resistance making for a lightweight platform which can be moved and handled by one person easily and safely. FRP is also non-conductive, adding an extra layer of safety during operation. Its low weight makes the lid easy and safe for one person to handle, aligning with the functional requirements. Although FRP is not as structurally rigid as metals, it can be manufactured with reinforced layers or integrated stiffeners to improve strength while maintaining low weight. With an average density of around 1.8g/cm^3 (The Engineering Toolbox, 2025) the final cover weight is estimated to be around 4-5kg, excluding additional components such as the handles and magnetic latches. This makes FRP a practical and relatively cost effective solution without compromising usability or safety.
[bookmark: _Toc194674199]Cost of Materials
To estimate the cost of the cover made from FRP, several factors must be considered. These include material dimensions, density and supplier pricing. The intended cover dimensions are approximately 1770mm x 1010mm x 5mm, resulting in a volume of 0.0093 cubic meters. With a density of 1.8g/cm^3 (The Engineering Toolbox, 2025) the estimated weight of cover is around 16-17kg. Material pricing for FRP panels typically sits at around £5-25 per m^2 at 5mm thick (Alibaba, 2025) however this heavily depends on the supplier and quality of product. As this is a cover for a tank and will need to be handled often, a stronger, a material of higher quality is realistic therefore the cost per square meter is to be in the higher range (£15-25). Given the surface area of this design is 1.79m^2, the expected cost per unit is to be between £27 and £45. As the production number is to be in the low hundreds, this is expected to be between 100-300, this cost is estimated to range between £2700 and £13,500. The reason this range is so large is all due to supplier costs and uncertainty in number to produce – therefore a realistic figure would be around £7000.
[bookmark: _Toc194674200]Conclusion
In conclusion, this report presents a viable design solution for the anodisation tank cover that addresses key concerns around safety, useability and cost. By selecting Fiber Reinforced Plastic (FRP) as the material of choice, the design significantly reduces the covers weight while maintaining sufficient strength and chemical resistance. The proposed push to open mechanism enhances ease of use enabling single person operation with minimal modification to the existing tank. Overall, this solution offers a practical, ergonomic and cost-effective alternative to the current setup, aligning with both operational requirements and industry standards. 
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