                                                 Design of an Improved Removal Tank Cover

1. Introduction and Interpretation of the Client Brief – The given problem involves the current removable cover of an anodization tank, which is difficult to handle due to its weight and size. It possesses a health and safety risk, as it requires two people to lift it. The objective is to design a safer and more efficient cover that can be operated by a single person while maintaining the same material and overall dimensions.
2. Key Legislation Considerations – Health and Safety at Work Act (1974) : Ensuring the design minimizes risk to staff.
Manual Handling Operations Regulations (1992) : Reducing the risk of musculoskeletal injuries.
BS 8888:2020 - Engineering drawing standards for manufacturing.
ISO 9001 – Ensuring quality in design and manufacturing.
3. Design Specification –
· Material: 5mm stainless steel (unchanged).
· Dimensions: 1770mm x 1020mm x 20mm (unchanged).
· Weight Reduction: Must be manageable by a single person.
· Ergonomics: Easy lifting mechanism to reduce strain.
· Clearance: Must allow easy loading of aluminium parts into the tank.
4. Concept Design Solutions – Option 1: Hinged cover with gas struts
· Description: The cover is hinged on one side and assisted by gas struts (like a car bonnet).
· Pros: Easy to operate, requires minimal effort.
· Cons: Requires additional space for the hinge and struts.
Option 2: Sliding cover on rails
· Description: The cover slides horizontally along a rail system.
· Pros: No lifting required, reduces strain.
· Cons: Requires extra space on the sides
Option 3: Counterbalance pulley system
· Description: A counterweight system reduces the effective weight, making lifting easier.
· Pros: Minimal space requirement, cost-effective.
· Cons: Slightly complex assembly.
5. Final Design Choice – The hinged cover with gas struts is chosen because:
· It allows one-person operation without excessive effort.
· It maintains tank clearance.
· It does not require additional space on the sides
6. CAD Model of the Final Design – A 3D CAD model of the final design will be created, incorporating: 
· Hinged attachment points.
· Gas struts for assisted opening.
· Safety locking mechanism.
7. Technical Drawings – Fully dimensioned technical drawings following BS 8888 will be created, specifying:
· Material thickness.
· Hinged positions.
· Gas strut specifications
8. Manufacturing Processes – 
· Laser cutting of stainless-steel plate.
· Welding of hinges and attachment points.
· Installation of gas struts.
9. Justification for Design Choices – 
· Health and Safety; Reduces lifting effort, lowering injury risks.
· Ease of use: One person can operate it smoothly.
· Durability: Stainless steel and gas struts ensure long service life.
10. Conclusion and Further Work – The proposed solution significantly improves the safety and usability of the tank cover. Future improvements could include automation for even greater ease of use.
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