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[bookmark: _Toc1130197002]Introduction

In this assignment I will be designing and creating a 3D model using drawn designs and SolidWorks to find a solution to a problem involving a anodizing box and the lid that requires two workmen to remove and replace therefore the design brief is to improve the ease of taking the lid on and off as well as making it so that one person can operate it. As a part of the design brief, I was given the dimensions of the box that the lid had to be made for as well as the original design for the lid which incorporates two handles either side and therefore requires two people to remove and replace the lid. Being given the dimensions of the box allows me to design the lid to fit perfectly to the box and improve the safety of the design as well as aesthetics. The main use of the box is for anodizing parts requiring it to hold sulphuric acid and being heated to 25 degrees Celsius meaning that the materials used to make the lid must be able to withstand the acidic substances used in the box as well as the temperature it is heated too.



















[bookmark: _Toc240091554]Key legislations

[bookmark: _Toc991363008]Health and safety at work act (1974)

The health and safety at work act involves the laws within a workplace to ensure employees and employers are safe and Arnt put in unreasonable harm when working. How this act applies to the lid would be by the manual handling of the lid as well as the sulphuric acid contained in the box and the lid being able to stop said acid from spilling or being let out of the box.

[bookmark: _Toc655021135]COSHH- control of substances hazardous to health regulations (2002)
COSH regulations are there to protect workers from hazardous substances such as the sulphuric acid contained within the box therefore the design must minimise the exposure of acid by sealing the box appropriately and any fumes associated with anodising products. In addition to the overall design preventing exposure there should be the associated labels and data sheets making workers aware of the dangers in the box.

[bookmark: _Toc632509784]Chemical resistance and material suitability

[bookmark: _Toc1752322149]REACH Regulation (UK REACH)
This regulation ensures the safe use of chemical, and materials used to make the lid therefore materials used such as aluminium must not emit hazardous substances into either the environment or the acid itself.
[bookmark: _Toc400535763]British Standards and EN standards
BS EN 13523 series 
Which involves coil coated metals such as aluminium
BS EN ISO 7599 
Which is for anodising aluminium and therefore is used to make sure that the lid is resistant to sulphuric acid and does not degrade over time.

[bookmark: _Toc1545887034]Best practise and certification

ISO 9001 – ensuring quality is ensure in manufacturing
ISO 14001 – ensuring environmental impacts are managed

























[bookmark: _Toc1081463581]Specification
	Time
	Estimated to be around 5-6 weeks including designing manufacturing and supplying.

	Target Market
	Companys that use anodization chamber with the specific dimensions used to create the lid.

	Function
	A contained lid that can be operated by one person easily and reduce the potential for hazards with handling the sulphuric acid as well as the moving of the lid. The lid must also sit flush to the box allowing for safe containment of hazardous substances contained inside. 

	Design Constraints
	The design of the lid must comply with the size of the box and also incorporate materials that are resistant to the sulphuric acid used in the container. 

	Size
	The lid must be 1770 x 1020 x 20 mm in size to fit the box that it is placed upon.

	Aesthetics
	The aesthetics of the box is not important as it is more of a functional component than aesthetical and is used within industrial workplaces therefore lacks the need for great aesthetics.

	Durability
	The lid must be very durable as it is housing corrosive substances and therefore must be resistant to those substances as well as generally durable as it will be used in harsh work environments where things get damaged and scratched often.

	Materials
	The materials used should be corrosion resistant and light weight to improve the usability, safety and operation of the lid.

	Safety
	The Lid must be safely secured to the box to prevent it from dropping onto a person and must also prevent the hazardous substances from emitting from the box.

	Cost
	Due to the size of the product and the use case it will be relatively expensive to manufacture and will require expensive materials to be made.

	Enviromental costs
	The environmental costs of making this product should not be high due to the use of the same material for most of the design and therefore less environmental impact from importing multiple types of material.

	Manufactuing
	The manufacturing of this part should be cost effective and not involve too many steps due to the nature of the product not requiring masses amounts of manufacturing to create a suitable product.

	Testing
	The testing process that should be carried out for this product would be to test the corrosion resistance of the lid as well as the strength of the hinge and other components being able to be used roughly and often with ought failure.



[bookmark: _Toc1279075682]Relevant research

Before creating my ideas for my design I researched various ways of opening doors and lids, in this research the use of hinges and struts were found often in various applications such as opening a boot or bonnet on a car, this led me to design my product using both hinges and hydraulic struts to ease the opening and closing of the lid. To incorporate hydraulics within my design I had to design a mounting system for the struts to attach to on both the lid and box side allowing for the rod to move in and out of the hydraulic cylinder in accordance with the change of angle of the lid when opening and closing. Through designs and further research i discovered that the struts would have to be mounted at an angle to achieve the lid being fully closed as well as 90 degrees to allow for the anodising of products in the box. 
In addition to research on how to make the lid easier to operate and use I also did research on the most suitable material for the lid to be made out of. From researching materials that are resistant to sulphuric acid I discovered that aluminium was suitable for the specific use case of the lid by containing a concentration of 30% sulphuric acid or less at the temperature of 25 degrees Celsius due to its corrosion resistant properties. Aluminium is resistant to this corrosion due to it possessing a passive oxide layer on the surface of the material that protects it from the corrosion caused by sulphuric acid and oxidation. Through additional research I found out that aluminium is commonly used in anodising tanks due to these properties. In addition to the corrosion resistant properties aluminium is a very light material while also being very easy to work with in terms of manufacturing and moulding which is perfect for this use case as my design incorporates a very bulky handle to conform with the rough handling and environment it is used in.








[bookmark: _Toc539348101]Annotated design sketches and concepts
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[bookmark: _Toc97330133]CAD model final design
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[bookmark: _Toc2102647305]Manufacturing process

The manufacturing processes involved in creating my final design and product involves machining the hydraulic struts to the required length by cutting the raw material of aluminium down for both the cylinder tubes and the piston rods that sit inside the cylinder tubes. The piston rods themselves are ground down to a high tolerance leaving the surface finish very smooth allowing for better movement in the cylinder tubes and the tubes themselves are honed to allow for the rods to ride inside the walls smoothly. The strut is sealed in this process and is filled with nitrogen gas to around 150-300 bar which is the driving force for the strut and allows it to push the rod outward.
In addition to manufacturing the hydraulic struts the lid itself must be made using aluminium 1050 which is a pure form of aluminium that is corrosion resistant to sulphuric acid which is perfect for our application. Once the material has been source and picked it must be cut to size using either a CNC laser, waterjet or shear press as my design for the lid involves a handle die cutting could also be used. Press forming could be used to create the handle on top due to the complex shape and smoothness of the handle.
[bookmark: _Toc936531962]Design justification and conclusion

To conclude I believe that my final design conforms to all of the requirements set and specifications and imporves on the original design drastically making the anodising box easier to use as well as safer. The use of hydraulic struts makes it a lot easier to use and would prevent excessive force to open the lid and keep it in the open position with ought needing to remove the lid from the body of the box at all. The bulky handle also prevents excessive use from breaking the lid and allows for rough use in rough environments. 
Overall, the final design of the anodization chamber cover allows for safer use of the box and ease of use requiring only one person to open and close it instead of the original two. The use of aluminium also is a good choice for corrosion resistance, manufacturing ease and lightness of the entire product.
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