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Introduction
This project outlines the important safety measures that are related to the movement and handling of a removable tank lid in an anodizing at an automotive equipment manufacturer called (OEM). The current stainless-steel cover requires a two-person lift, making it tough and restraining to lift correctly out of place making it a health and safety risk to staff. In which the health and safety officer has brought up a major concern. 
The main outline of the task is designing a new tank cover that can be operated by a single person while the dimensions and potentially the material all the remain the same. The cover design can be altered to improve the usability, if there's sufficient space for aluminium parts to be lowered into the tank.
The final solution must be suitable for mass production as the company operates dozens over different sites. A structured production plan will be put in place and followed to ensure that the product is efficient, safe, and practical for use. 








Key legislation considerations
Attention to health and safety is a requirement for designing a new lid for an anodising tank. The main legislative structures that need to be followed are, health and safety at work act 1974 (HSWA). The HSWA requires employers are safe in their working environment and the people that could be directly affected within the working environment (Chestnutassociates, 29 Jan. 2021). This must be considered when designing a new lid because the design must eliminate or massively reduce the risks of manual handling the lid whilst also being able to be operated by one person. (Legislation.gov.uk, 1974)
Another key legislation is Control of Substances Hazardous to Health Regulations 2002 (COSHH). COSHH requires that the employees are not exposed to hazardous substances, which the tank lid design must ensure that workers aren't exposed to any harmful fumes as stated by (Health and Safety Executive, 2022). COSHH also states that the correct material for a lid must be used to not react with any substances inside of the tank. So, the material must be corrosion resistant and contamination. (Health and Safety Executive, 2019.)
Provision and Use of Work Equipment Regulations 1998 (PUWER) requires that the lid must be safe to use, maintained regularly, and suitable for one person to operate. The lid must be designed to prevent failures from occurring. Reliability also falls into this category with it having to last for a long period. Pinch points must also be minimised to prevent any minor injuries so safeguards will be included on the lid. (Hse.gov.uk, 2024)







Specification 
The redesign of the lid must be operable by one person safely and efficiently. Without leaving the operator feeling physically in discomfort or straining themselves. Preventing this will lead to a reduced number of workplace injuries and it will improve the usability.
The design should also have clearance above the tank, to lower aluminium parts into the tank sufficiently without obstruction. This is necessary to protect the workers safety and preserve the anodisation's efficiency. The cover should come included with an assisted lifting mechanism to improve usage and lessen the physical strain and discomfort on employees. This might include hinged supports, gas struts, a counterbalance or mechanical lift for simple lifting. All of which will distribute the weight evenly making it an easy lift. the design will also provide regulated, smooth movement these mechanisms will avoid excessive force or abrupt closing when in use.
The lid must keep its original design of stainless steel because of its properties and how highly resistant it is to corrosion. Some other relevant properties of stainless steel is its strength. It keeps its strength no matter the temperature of the steel making it fit for purpose for an anodising tank, as stated by (ThyssenKrupp, 2018) it is also easy to clean. Making it low maintenance for employees to clean as it's a hygienic material, stated by (ThyssenKrupp, 2018) one other property of stainless steel is the hardness of the material. Its ability of resisting deformation and wear is one of the best for metals. Especially martensitic stainless steel with it having the highest hardness making it the perfect material for an anodising tank. (ThyssenKrupp, 2018) The redesign of the lid must comply with the Health and Safety at Work Act 1974 (HSWA) to ensure that the protection and well-being of employees is followed. It will be redesigned to avoid handling defects and risks, following the Manual Handling Operations Regulations 1992, by reducing the physical effort the previous lid had to operate. 

Time plan for producing the product[image: A blue and white chart with text
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Relevant Research 

Durable and safe cover solutions are required for tanks to hold corrosive chemicals, such as sulphuric acid, which is used in the tank in industrial settings. Such as flat stainless-steel covers. Stainless-steel covers are often used because of their durability and resistance against corrosion (ThyssenKrupp, 2018) however, they can often be demanding to lift for one person, so fitting the lid with gas struts will make the lift much easier to lift for one person. 
Chemical processing plants often use hinged lids with assisted opening and closing because they massively reduce the dangers associated with manual closing lids by applying mechanisms such as gas struts or counterweights, which make it much easier to operate and most importantly reduce the injuries associated with employees' hands and arms. There are also a lot of benefits to having a lid with hinges fitted such as, reduced emissions and energy savings. (Products Finishing, Jan 5th, 2011)
Integrating gas struts into the tank lid project redesign will reduce the risk of sudden lid drops from someone letting go quickly, ensuring safe and efficient operation. Gas struts are the best option for this project because they can be operated by a single person. This is due to gas struts using compressed gas and a piston mechanism to provide a simple and smooth controlled movement for raising and lowering the lid. (Albertjagger.co.uk, 2024)



[image: ]Design Concepts

Concept 1


The first concept design is a simple lid operated using gas struts to assist easy lifting. This design is possible the best one in terms of ergonomics and ease as it comes with a handle that supports the operator when lifting. 







Concept 2
[image: ]

This design comes with a retractable lid, like what you would see on a garage door.it is possibly the easiest design to operate, however it will be high maintenance because the panels could get jammed leading to it needing repairs. 








Concept 3
[image: ]

With the added roller tracks for easy removal and handles for better grip. This design features a fibreglass lid. The lid cannot be removed during operation due to stoppers on the end of each tank. Although this design reduces physical strain. It has disadvantages such as high cost, maintenance, and potential roller track issues. 










CAD Model
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The final CAD model design comes with a gas strut for controlled, simple operation and hinge on the back of the tank for better control. It also improves safety by reducing physical uncomforted from manually lifting a heavy sheet of stainless steel. This solution offers a useful and easy-to-use system. 







Technical Drawings with material choices and tolerances[image: A drawing of a door
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The redesign of the tank cover will remain mostly the same with it keeping its thickness of 5mm and material that's stainless steel. A change that will be made is the use of gas struts for better manual operation assistance, which improves safety and use. 
The stainless-steel lid will be supported by gas struts made from stainless steel as its durable and can lift heavy loads. With both struts providing extended length of 600mm and a stroke of 300mm to open the lid and hold it in place whilst being used. The hinges that will hold the lid in the correct position when open are also made from stainless steel. The choice of stainless steel is because it ensures durability in a corrosive environment and the design allows for sufficient clearance when aluminium parts are being put in the tank. 
Manufacturing will involve welding of parts such as, the hinge to keep the lid in place and the pillars that are holding the gas struts. This design massively improves the ergonomics and operational efficiency whilst also maintaining its structural strength and sturdiness. 



Manufacturing processes for components
The lid will be cut by a laser-cutter in specific measurements to allow for better accuracy. It will then be carefully filed down on the edges after cutting to remove any sharp edges and a surface finish will be applied such as passivation which is chemical treatment to remove any ferrous contaminants. (CNCLathing, Jan 24th, 2019) TIG welding could also be used if there needs to be any reinforcement to the brackets that are attached to the back of the lid and tank. 
The hinges will be made from stainless steel that will be CNC machined for accurate hole positions. The hinges will then be welded onto the tank to provide the hinge with a strong structure and durability. 
The gas struts consist of stainless-steel tubes cut to the correct length. They are closed and filled with nitrogen gas under high pressure to provide the required lifting force (Page, Ed, 18 Feb. 2025). The end fittings are then machined for safe fastening to the brackets on either side of the tank.  
The brackets and pillars which hold the struts in place either side of the tank will be cut using a laser-cutter and then formed into shape using a CNC. They will then be TIG welded to each side of the tank to securely hold them in place. 
After manufacturing is complete, all the components will undergo a quality inspection to ensure proper alignment, durability of the parts and making sure that all parts are corrosion resistant.


Justification for Design Choices 
The decision to keep the 5mm thick stainless-steel lid is due to it being corrosion resistant, strength, and durability in an environment where anodising is high. Since the dimensions of the tank must remain the same, keeping steel avoids any compatibility issues.
To combat the safety issues and usability faced with the previous tank, a hinge will be implemented to the back of the tank. This simple modification makes manual lifting and moving of the lid less necessary, lowering operators’ strain and allowing single hand-use. Furthermore, the inclusion of gas struts will allow controlled and precise movement, opening and closing smoother whilst also preventing sudden falls of the lid. This addition massively reduces potential injuries associated with lifting. 
The use of the struts will also allow the lid to remain open without support, maintaining a good clearance to allow for easy loading and unloading of aluminium parts. The addition of the struts will make the operation much safer and more functional for one person. 
Overall, these modifications provide a cost-efficient, user-friendly, and scalable solution without compromising the structural strength and function ability of the lid. 








conclusion
The design modifications of the lid effectively solve the safety and usability concerns regarding the old removable lid. The decisions to keep the lids material was to retain its ruggedness and resistance to exposure to harsh chemicals. The addition of a hinge and gas strut was to eliminate any physical restrains the old lid had, allowing it to be operated by one-person safely and effectively. Which enhances workplace ergonomics and reduces the amount of stress on staff whilst also minimizing the safety risks. Overall, the solution provides a functional and efficient improvement to the anodization process whilst also applying to the health and safety legislations and maintaining effectiveness in operation.  
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