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[bookmark: _Toc14637355]Introduction and Interpretation of The Clients Brief: 
To start this assignment, a note on what it is asking is required. In the assignment brief there is an attached image of a container and a lid. This lid is used to keep the staff safe from the volumes of liquid found inside the treatment tank. This tank is used in the company to anodise aluminium parts to prevent them from rusting. Inside the tank there can be found 30% sulphuric acid and heating equipment that when in operation brings the liquid up by 25 degrees. With all this in mind and that the staff have complained that its “challenging to place the lid on correctly” and with the health and safety officer highlighting this as a major risk to the staff. With all this said the line manger wants us to design a solution to these problems a full list of each issue and what will be done to diffuse these issues.
[image: ]
(This image was provided to us in the assignment brief)


[bookmark: _Toc1751868924]Key Legislations:
When making any sort of product the main legislations must be considered. Due to the fact that this product will be sent out to our company makes this a customer product. When designing anything that will be sent out to be used by customers this product must be safe firstly. One of the main points of this assignment. This lid needs to be safe and secure to avoid any injuries from the liquid inside the box and also from the lid itself. If the lid has sharp edges the chances of being cut from the material is also a risk. The company must also remember the laws and regulations that should be followed at all time this includes the health and safety at work act and COSHH regulations due there being harmful chemicals inside the tanks at all time. All of which will be referenced below :
Health and Safety at Work Act 1974:
This is in place to make sure that there is a secure and safety welfare system for everyone in work and its surrounding area.
Protecting everyone at work against dangerouse equipment and environments 
COSHH: 
[bookmark: _Int_2vMWmPAV]This is to prevent any injuries caused by harmful chemicals found in the workplace. This is suitable for this task as the tanks contain harmful chemicals which could cause harm to anyone who comes into contact with them without the correct PPE and training by having this installed the risk of any injuries happening are greatly reduced. 



[bookmark: _Toc1952522768]Specification:
The following information about this project was stated in the design brief at the start of the assignment. All of the information gathered here is correct and will be used in the production of the lid.
Length of the container: 1770mm 
Width of the container: 1020mm 
Height of the container: 20mm 
Material used for the construction will be aluminum                                                                                      



[bookmark: _Toc1558303786]Time plan for producing the product:
When looking at the product and hence the design brief it is important to take note of the time scale to produce this lid. It would depend on the volume of the both the box and the lid together, by doing this the overall amount of material can be calculated hence a plan can be produced. By looking at the design idea ( which can be found later on in the report) of the lid the volume of both it and the box, when this is worked out and ideal date for it all to be made. Once all this is worked out a rough estimate of about 2-5 weeks for the entire box and lid to be produced. This is because there could be a wait for material to be delivered. Once it has arrived we need to build the box itself, with the idea of the box already designed, the material may need to be modified to fit the drawing, for example the material might need to be cut into shape which might delay the progress, if not then the time scale previously stated can be met, The time to build the lid must also be considered, even though the design is not highly detailed so that eliminates and potential mishaps in the design process, it would just be down just to the speed on which it can be made on CAD and then in a physical form.




[bookmark: _Toc105337519]· Relevant research:
The first look we had at the lid, it is stated that it's made from stainless steel which after doing research this is a poor material choice. This is due to the fact that it causes a loose highly porous oxide layer during the anodizing process which leads to a decreasing in protective performance. With all this in mind this material is not suitable for the lid due to this loose layer. This would result in the materials losing their structural strength hence potentially causing structural failure. It would also lead to it having a decrease in protective performance. Hence why I believe that the best material for this job would be aluminium due to its high strength to weight ratio and availability for the job. Its easily accessible due to aluminium being easy to shop for with many different companies selling the material in large quantities. It can also achieve many colours as dyes that can be used to get the right shade in the products design process.













[bookmark: _Toc1646675267]Annotated sketches of multiple design concepts:
These below are the sketches used in the making of the final design which can be seen below. There will also be a small description of why these were designed and what they bring to the table when it came to helping to produce the final product.
[image: ]
This was the first idea sketched up. What this design shows is the lid that contains runners at the bottom of each side with two places for the employee to hold and grip the lid to allow extra support when lifting the lid up and away from the box. The design is also a very simplistic design which makes it easy to navigate around. With the inclusion of the grips the risk of any back pain resulting in lifting the lid has been reduced by a significant amount due to the extra support. The material would be a thin layer of aluminum so its lightweight and extremely durable.
[image: ]
This is the second design. This design was later chosen to be the main idea and the one to be turned into a CAD model and used in the workshop. This is because again the idea has a simplistic design and nature which allows for an easy design process. With it having an easy design and layout it makes the whole progress easy to work and understand. Also with the small amounts of detail found in this idea the whole thing can be completed within a small time scale.
[image: ]
This was the final idea that was come up with the brief in mind this is because one the material has not changed and two its simple enough for one person to use it, however the drawback from using this idea is that the handels on either side of the lid can cause there own health and safety issues.










[bookmark: _Toc945938563]CAD model of the final design:
[image: ]
[image: ]
As shown above this is the final design of my lid. What the design is showing is that one the lid does not require a drastic modification, but more a simpler design that still fits within what was asked at the beginning. If a closer look at my is taken on both width sides of the box there is now a lip which allows for the lid which has also been split into two parts can be moved off the box along both x axis and removed clear of the box. The lid also is safe to operate by one singular person. As set out in the design brief the material has also been left the same without any changes when the tank is concerned due to them not wanting that to be changed. A small clearance is also visible clearance gap which allows for the parts to be lowered and removed from the tank. 
[bookmark: _Toc217245443]Fully dimensioned technical drawings (BS8888), with material choices and tolerances:
[image: ]
[image: ]
The material chosen to make this lid will be aluminum due to it being a strong and durable material and its widely used in anodizing processes around the world.
The tolerances set for this production is plus or minus 0.05 mm this is to keep the design at a high level of accuracy and keep it all within a working boundary.
[bookmark: _Toc2050457972]Manufacturing processes for each component:
When it comes to the manufacturing process for each part it comes pretty easy due to the fact there is only two real parts to my design which are the lid and the box itself. When it comes to making the box it should already be made hence why it was only asked for the lid to be redesigned. So a full process for the box would just for it to be left as it was and only changed if the redesigned lid. The lid as seen by the design above will not change shape at all and inly has it surface changed there will be no reason for the overall size and shape of the box to change. So the design process for the lid is as followed:
Firstly, once the materials have been delivered to the workshop ( depending if the sizes have already been made 
[bookmark: _Toc2132487347]A full justification for design choices:
The reason why it was decided to go for the design above is that the overall design is very simple, this is for many reasons. If the design remains as simplistic as possible the overall costs of producing the lid to go on all the tanks in the company reducing overall costs. With this in mind the operation of this lid is also very simplistic which helps in the overall training of any employees new to the company. Going back to simplicity, with the design being so simple to understand it reduces the risks of any potential failures and incidents it also reduces the amount of people needing to work on it at once.







[bookmark: _Toc438836186]Conclusion and further work
After finishing this assignment and looking back at how it all went, overall, i believe the task was completed to a good degree of accuracy, since the task was to redesign the lid to stop employees from hurting themselves with the acid that can be found inside the tank. The tank is now safe to operate and can be operated by one person. It was also stated in the beginning that the tanks size and material must not change. After creating the sketch into CAD this was all met, and the tank remained the same size and material. Permission was also given for the lid to be altered as “the designer sees fit” that was the case, however it was not drastically changed. If a closer look at the design is made there is in fact a small clearance above the tank. This is when the lid has fully been removed off to allow the parts to be lowered into the tank and then the lid to be readded back on top. CAD was used successfully to create the lid and it all fits correctly.
References : 
“Anodizing Stainless Steel: Process, Challenges, and Alternatives - SteelPRO Group.” SteelPro, 23 Sept. 2024, steelprogroup.com/stainless-steel/production/anodizing/. Accessed 3 Apr. 2025.
“General Product Safety: Producers | Business Companion.” Businesscompanion.info, 2010, www.businesscompanion.info/en/quick-guides/product-safety/general-product-safety-producers.
HSE. “COSHH Basics - COSHH.” Health and Safety Executive, 2019, www.hse.gov.uk/coshh/basics/index.htm.
legislation.gov.uk. “Health and Safety at Work Etc. Act 1974.” Legislation.gov.uk, 2020, www.legislation.gov.uk/ukpga/1974/37/enacted.
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