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Introduction and Interpretation of Client Brief

The client has provided a short brief explaining the wants and needs of the lid that they require for the anodization tank. The short brief starts by explaining why the new lid for the tank is needed. In short, the brief says that the reason for the new lid is due to staff complaints, saying that it is “challenging to place the lid on correctly.” The lid has also been explained to be a major risk to staff during the operation of putting it on and taking it off. The cover also isn’t very practical as it requires a two-person lift, this is seen as an issue with the current design due to it being impractical to work with. The process of using the tank involves hoisting the parts that are being anodized into the tank. The tank does have a substance inside which involves 30% Sulfuric Acid, and this tank is also heated to 25 degrees Celsius. Below we can see a detailed illustration on the current tank and lid design:
[image: A diagram of a metal plate
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The top is only used overnight for health & safety purposes meaning that it can’t be in the way throughout the day. The design idea is to keep the lid attached to the tank so it doesn’t have to be lifted every night, but to put less strain on the damper I feel a locking pin could be placed through the damper to hold it in place throughout the working day before the lid has to be closed for the night. The main objectives that the line manager has stated the new lid should be designed around are as follows: must be safe to operate for the persons using the anodization tank, the new lid configuration has to be able to be operated by a single person making the new lid more practical to use, the tank dimensions and materials must remain the same, but modifications can be made to a certain extent, the tank lid is allowed to be altered as the designer sees fit in accordance with the design brief, and finally there must be clearance from above as the aluminium parts are being lowered into the tank, the tank lid also can’t cause any obstruction if it is attached to the tank otherwise parts will collide causing damage.

Key Legislation Considerations
The main key legislation when it comes to designing new parts for a workshop are the ‘Health and Safety Executive’ (HSE). The HSE are who are on top of the Health and Safety at Work Act (HASAWA). The health and safety at work act is the primary piece of legislation that makes sure that employees are kept safe and well taken care of in their workplace. Then the UK product safety legislation also must make sure that you oblige to certain rules and obligations when manufacturing new products that are going into operation. These new parts must meet essential health and safety requirements (EHSR), a technical file should be created to display that the EHSRs are met and complied with, you must also provide an instruction manual and other forms of safety information to new users. 
(UK law on the design and supply of products - HSE [no date])

Specification
How will the product work?
The new lid is designed with health and safety in mind with the ability to allow just one person to operate the lid. The lid is designed to the same measurements but has a slightly different look about it. The single handle is now positioned at the front on the lid to assist with an easier lift for a single person. The holes drilled around the new lid have been positioned carefully for the new addition of struts (on the side) and hinges (on the back), the holes should be tapped already once the new lid comes off the production line allowing for an easier fitting process when it comes to it. Due to the new additional parts this design should be much easier for one person to be able to use. The materials being used are going to be PTFE and glass. The PTFE will be used as the main material for the lid as it fends well against sulfuric acid and it’s a very lightweight material, which helps with the single person lift. The glass has been used to allow workers to see through into the tank even when the lid is on, this also helps the somewhat metal box to look more aesthetic in the workshop and means that the lid doesn’t constantly have to be open and closed and potentially lower the life expectancy on the new dampers.
Time Plan for Producing the New Product
The product has been kept to limited pieces as obviously the more parts that the new lid involves the longer it’s going to take to produce the product. The new lid will most likely have to be machined or CNC’d depending on weather there’s a CNC machine big enough to create it. If the lid can be CNC’d then the production time for each lid will obviously be much shorter, but if the product must be machined then production time will be much longer. More research will be done on the manufacturing process later in the Design Plan. The quality dampers can be bought in and so can the hinges, both of which depend on order and shipping times, although hinges and dampers are high demand parts so you could probably find them locally to shorten the shipping times. I believe that to get the first batch of lids fitted to the tanks after the full design process it would approximately be 4 to 6 months, including testing.
(Design process - BBC Bitesize [no date])
Relevant Research 
Materials
PTFE: PTFE stands for Polytetrafluoroethylene, PTFE is known for the chemical resistance and the heat resistance that it has, which is perfect for the new lid. PTFE is also known to be a lightweight material with a weight of 2200kg per cubic meter, this is only marginally lighter than aluminium but considering that aluminium is known for being a lightweight metal its good to have something lighter. 
(PTFE sheets white 2x1 meter - buy online now | S-Polytec [no date])
Glass
The glass is being used for easier ability to see in through the lid in case any quick checks are needed, it also makes the tank look slightly more aesthetic and allows for a nicer look in the workshop. The good thing about glass is that sulfuric acid can’t dissolve through glass, sulfuric acid is actually stored in glass containers. Glass needs something to be corrosive for it to eat through it but sulfuric acid isn’t corrosive enough to do so, the main component in glass is the silicon dioxide, so the strong bonds of this element really help the glass to hold its own against sulfuric acid.
(Can Acid Dissolve Glass? The Science Explained – Profound Physics [no date])



Rubber
A small thing that could be manufactured for the new lid (if needed) could be a rubber casing for the handle, due to rubber being really heat resistant. Although this would have to be considered after the testing process as it could be completely unnecessary. If the handle is felt to be getting too hot for the operator of the tank this could be a good fix for the issue.
Dampers
[image: A black and silver metal cylinder
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High Strength Dampers can be purchased online for a price of £31.96 each, but this could obviously be substantially dropped if you were to be buying in the hundreds (buying in bulk). Now the lid does have predrilled holes for the dampers to be fitted to, but more holes can be added if it’s necessary for the damper bracket configuration. This specific damper has an operating temperature of -25 up to 60 degrees Celsius which complies with the design brief specification.
(Heavy duty gas struts with brackets [no date])







Hinges
[image: A metal hinge with holes
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The industrial hinges can also be bought in just like the dampers this hinge comes at a cost of £14.76 if bought separately so again if bought in bulk then the hinges will obviously be cheaper per unit, once again the tank does have predrilled holes, but holes can be added or changed depending on the purchased hinge.
(Stainless Steel Screw On Hinge 60x60mm with M8 Holes | Metrol [no date])









Annotated Sketches of Multiple Designs
[image: A drawing of a watering can
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[image: A diagram of a rectangular object
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CAD Model of the final design
[image: A silver rectangular object with a white background
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Fully Dimensioned Technical Drawing
[image: A blueprint of a computer screen
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[image: A close-up of a receipt
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Manufacturing Process for Lid
PTFE is normally manufactured by the coining process; the coining process involves heating the PTFE up to 350 degrees Celsius and is transferred into a die having the reverse product shape, the mould is then put under a high pressure and then cooled while still being under pressure, the new hardened product is then removed from the mould and used as it is intended. The coining process can change the shape of the PTFE from the original form exponentially.
(PFTE - Kunststof Forte BV [no date]; Manufacturing Processes of PTFE Products, PTFE Products, India [no date])


The Glass Window will be produced in the same sort of way by melting a certain amount of glass enough for it to pour into a mould and then it will be left to cool into its desired shape.
(Glass Casting 101: Kiln Casting Techniques | The Crucible [no date])

Full Justification for Design Choices
The reason for this design choice is the health and safety aspects. This new design allows for simple use of the lid and can easily be used by 1 person, the glass on the top means that the lid doesn’t have to be open and closed for visibility of what’s inside you can view straight through the top instead, the simple damper and hinge mechanism allows for easy production and parts purchasing to get the new product operational as quick as possible. 

Conclusion
In conclusion if we compare the new design to the original then we can see the improvements very clearly, the new design is much lighter than the original 5mm stainless steel, the PFTE is much lighter and way easier to handle for the user and will work much better due the heat resistance. The glass top allows for ease of view to the parts inside. The new industrial dampers mean that the top never needs to be lifted off again which again makes it much more practical than the outdated and un-safe design. Overall, this design complies with the design brief and helps to keep the workers safer while working with the anodization tank, while also being simple enough to multi manufacture in the low hundreds but strong and robust enough to withstand the industrial world.
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