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[bookmark: _Toc1532066773]Introduction
This assignment will focus on a 5mm thick stainless-steel cover that currently requires two people to lift, one either side holding onto the handles. This lid has been noted to not only be difficult to place on top of the box but is also a risk to staff according to the health and safety officer. There is a vast quantity of these boxes within the facility. This assignment will aim to make these box lids not only safer to move and coincide with the health and safety restrictions but to also be done by a singular person than the current two that are needed. There will also need to be an adequate amount of space above the boxes allowing for the parts to be placed inside. The box dimensions must remain the same though on the other hand modifications can be made to the box. However, the lid that goes on top and how this opens and looks can be manipulated as much as possible.








[bookmark: _Toc1766645222]Legislation
The redesign of this lid for this treatment tank will need to not only meet the client brief but also meet the necessary health and safety legislations provided by the Government. 
[bookmark: _Toc1344614192]Legislation Table
	Legislation 
	About the legislation
	How this affects the Design

	Health and safety at work act 1974 (HSAWA) (1)
	The Health and Safety at Work Act 1974 is the primary UK legislation ensuring workplace safety. It places a duty on employers to provide a safe working environment, proper training, and risk management. 
	This ensures that the design of the lid must be operable by employees safely, and meets the proper risk management specifications

	The Lifting Operations and Lifting Equipment Regulations 1998 (LOLER) (2)
	The Lifting Operations and Lifting Equipment Regulations 1998 (LOLER) ensures the safe use of lifting equipment in the workplace. Employers must ensure all lifting equipment is properly maintained, inspected, and used by trained personnel. 
	This means that the lid must be able to be maintained and inspected thoroughly on a regular basis allowing for employees to move the Lid safely.

	Control Of Substances Hazardous to Health (COSHH) (3)
	The Control of Substances Hazardous to Health (COSHH) Regulations require employers to manage risks from hazardous substances in the workplace. This includes assessing exposure, implementing control measures, providing training, and ensuring proper storage and disposal.
	This legislation means that the design of the lid must properly encapsulate the treatment box as it is full of highly corrosive and toxic chemicals for the aluminium.









[bookmark: _Toc330295233]Specification
	Specification Category
	Details

	Objective
	The objective of this assignment is to create a lid for the treatment box that can be accessed by one person and meet health and safety requirements.

	Dimensions
	Length: 1770mm 
width: 1020mm
height:20mm      Topper height: 5mm

	weight
	Assuming everything is made of stainless steel
The total volume of the topper is 0.0451m^3
The density of steel is 7850kg/m
0.0451^3 * 7850 = 354.04 kg

	Material
	Primarily: stainless steel
Alternatively: aluminium

	Manufacturing Process
	Initial designs drawn and annotated, then final design drawn and simulated on CAD keeping testing costs low. Final design manufactured and produced in large quantity for the number of treatment boxes.

	Aesthetic
	The lid will be finished in stainless steel with no colour as this keeps costs lower, the lid will be coated with PVD which allows for the steel to retain its finish and strength for a more sustained period of time. (4)

	Tolerances
	The Lid is to a strict size and will have a small tolerance of +- 0.5mm in all dimensions 

	Cost estimation
	Materials cost per unit assuming the weight and size are correct along with the material of stainless steel
£1750 per lid 

	Lifecycle
	With the PVD coating and the already high durability of stainless steel the expected lifespan of this product is 100+ years 



[bookmark: _Toc877209172]Gantt Chart
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[bookmark: _Toc311740197]Research
There are a number of different designs currently out there, however these designs are for a far lighter and smaller lid. Through calculations the weight of the Lid if it was completely out steel would be 354.04KG, however market research shows that specific hinges and pulley and support structures will be necessary to not only support the weight when moved but to withstand the weight when stationary. Each design will be seeing the lid split into two halving the weight down to 177.02 KG, this will allow for the hinge design. Company ASSA ABLOY have developed a Grade 13 butt hinge (5), each hinge can support 120KG meaning a two hinges per side can support 240KG which is proficient enough to be able to not only move the lid but support the lid at 177.03Kg per section. A sliding design will also require a runner that is able to hold the 177.02Kg weight per door without compromising its integrity. This can be found at Midland Leasure supplies (6), there sliders able to hold up to 224KG per pair which is proficient enough for the weight of the lid. Finally, a pulley that can pull the weight of the lid and support it when its vertical. This means that a cast iron pulley that can transfer the weight 2:1 would allow for the lid to be opened with ease an example of the pulley needed would be a 150mm bore pulley made out of cast iron and rubber with multiple grooves such as the 150mm locking type bush V pulley by Bearing King (7).
[bookmark: _Toc897843244]Design concepts
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[bookmark: _Toc1857458779]Final Design
CAD
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[bookmark: _Toc1164982759]Technical Drawings
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[bookmark: _Toc153140123]Manufacturing
The lid will be made from Grade 304 stainless steel, known for its strength and corrosion resistance. It will measure 1770mm × 1020mm × 25mm, with a 5mm topper welded to a 20mm base. The topper will be welded from the inside to provide a cleaner, more seamless exterior. The lid will be CNC laser cut to ±0.5mm tolerances, and all edges will be deburred and smoothed for safety. Once assembled, MIG welding will be used to secure the components, followed by grinding and polishing for a smooth, professional finish. To enhance scratch resistance, corrosion protection, and aesthetics, the lid will be treated with a black PVD coating, providing a durable and sleek surface. The lid will be attached using Grade 13 butt hinges, ensuring stability and smooth operation. The hinges will be welded securely to the lid, with the other side fixed to the frame, allowing the lid to open and close without issue. For the lifting mechanism, MIG welding will be used to create hook points at opposite corners of the lid, where the pulley system will be attached. This allows for easy lifting and movement of the lid when needed. After assembly, the lid will undergo thorough quality checks to ensure dimensional accuracy and that it can support the required 354.04 kg load. All welds and components will be inspected for quality and performance, and the lid will be tested to meet all operational and safety standards.
[bookmark: _Toc111192567]Justification
The choice to use three 150mm two-grooved pulleys in this lid system is driven by the need for efficiency and safety when lifting a heavy stainless-steel lid. The 2:1 pulley system reduces the force required to lift the lid by half, making it manageable for a single person. Using three pulleys helps distribute the load evenly, ensuring that the weight is balanced, and the rope stays securely in place during operation. The two-grooved design ensures the rope stays properly aligned, preventing it from slipping off during use, which adds to the safety and reliability of the system. The size of the pulleys, 150mm, strikes a balance between providing sufficient mechanical advantage and ensuring smooth operation. Smaller pulleys would increase friction and require more effort to lift the lid, while larger pulleys might result in unnecessary space consumption and increased friction. By selecting 150mm pulleys, we achieve the ideal compromise between ease of movement and compactness, ensuring that the lid can be lifted smoothly without excessive force or space requirements. The lid itself is made from Grade 304 stainless steel, chosen for its excellent resistance to corrosion and durability. This ensures that the lid remains functional and visually appealing over time, even under harsh conditions. The 5mm topper welded to a 20mm base provides additional strength, allowing the lid to withstand the weight and forces involved in its regular operation. This setup allows the lid to be lifted safely and efficiently by one person, minimizing the risk of injury and reducing the physical effort required. The combination of durable materials, an optimal pulley system, and precise engineering ensures smooth operation and long-term reliability.

[bookmark: _Toc1638749127]Conclusion
In conclusion, the design and manufacturing of the stainless steel lid system were carefully thought out to ensure it's both easy to use and safe. The decision to use three 150mm two-grooved pulleys with a 2:1 mechanical advantage was made to make sure one person can lift the heavy lid without too much effort. The two grooves in each pulley help prevent the rope from slipping, making the whole system more secure and reliable. This setup ensures that the lid can be lifted smoothly and safely, reducing the risk of accidents. The lid itself is made from Grade 304 stainless steel, which is strong and resistant to rust and wear. The 5mm topper welded to a 20mm base makes it sturdy enough to handle frequent use while staying in good condition for a long time. This material was chosen for its durability, ensuring the system can withstand the physical demands of lifting and moving without degrading over time. From a safety perspective, the design meets important Health, Safety, and Environmental (HSE) standards. The system complies with the Lifting Operations and Lifting Equipment Regulations (LOLER) 1998, meaning it’s built to lift heavy loads safely. The design also ensures the operator doesn’t face unnecessary strain, reducing the risk of injury. In terms of environmental safety, the materials used are non-toxic, so they don’t pose a risk to anyone working with them or the environment. Additionally, the system takes into account PPE (Personal Protective Equipment) (8) guidelines, making sure that the person using the system will be able to work with it safely. The setup of the pulleys, attachment points, and overall structure ensures that the lid is easy and safe to lift, with built-in precautions to prevent accidents. Ultimately, this design provides a balance of practicality, safety, and compliance with key safety regulations.
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