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1. [bookmark: _Toc194700187] Introduction
1.1 [bookmark: _Toc194700188]Introduction of Assignment
For this project a professional design report will be produced for the redesign of a lid for an anodisation tank. In the style of an engineer who works at an automotive original equipment manufacturer (OEM).  The project requires an in depth report on the design process of the part including a specification, initial sketches, final design with working assembly in SolidWorks and justification for the design and choices made during the project.
1.2 [bookmark: _Toc194700189]Interpretation of Client Brief
Project Overview:
An anodisation tank used for automotive equipment manufacture has a larger 5mm thick stainless steel lid on it that has 2 handles on the side. Staff at the company have complained that the lid is hard to place on the tank in the correct way. Health and safety officers at the company have also said the lid is a major risk for the workers to operate. The company have also stated that the new lid needs to safe to operate, must be operable by one person, the tank dimensions and material must stay the same and there must be clearance above to allow the parts to be lowered into the tank. They have also said that the tank can have modifications done to it and the lid can be altered as need. 
Project Objectives:
To create a new lid for the tank that is operable by one person and fits on to the existing tank. The new lid must have the ability to leave the top of the tank clear so parts can be lowered into the tank. The lid must be light enough to be moved safely by a singular person. The material of the lid and thickness should be researched to see if they can be altered to help with the weight of the lid. The handles on the sides of the lid should be changed to an easier system to operate. 
2. [bookmark: _Toc194700190]Planning 
2.1 [bookmark: _Toc194700191]Legislation Considerations
· The COSHH (Control of Substances Hazardous to Health) Regulations 2002, this legislation states that a process involving hazardous chemicals needs to be totally enclosed unless this is not reasonably practicable(The Control of Substances Hazardous to Health Regulations 2002, 1992). Therefore for this project it is a need to make sure the lid is made of a material that can withstand the sulphuric acid used in the anodisation process so that the tank and lid can keep it contained and reduce exposure to the workers. 
· The Manual Handling Operations Regulations 1992, this legislations states that an employer needs to ensure their workers avoid any manual handling operation at work which involves risk of injury and if unavoidable take steps to avoid injury (The Manual Handling Operations Regulations 1992, 1992). Need to ensure that the lid is design to reduce the risk of injury caused while handling the lid for this project. 
2.2 [bookmark: _Toc194700192]Specification
· Time – No time limits specified by client therefore a reasonable time frame till a first model would be about 1 month. 
· Target Market – Automotive Equipment Manufacturer
· Function – Lid needs to fit onto anodisation tank to cover sulphuric acid solution and needs to be able to be removed by one person. 
· Design Constraints – Must be able to be operable by one person, must be resistant to sulphuric acid, must fit onto existing tank and must have clearance above the tank for products to be lowered in.
· Size – Lid needs to be at least a minimum length of 1770mm and width of 1020mm so that the whole top of the tank is covered. The lid should also be as light weight as possible. 
· Aesthetics – Looks of the lid does not matter as it is just in a workshop. 
· Durability – The lid needs to have a long life and not have to be replaced too often. The lid does need to withstand lots of movement so needs to be quite durable.
· Material – The material of the lid needs to be resistant to sulphuric acid as it is used in the anodisation process. Also needs to be non-corrosive to aluminium as it is what is used for the tank. 
· Safety – Edges of the lid should be rounded off because they will be quite sharp and as the yare on a moving part could hurt someone easily. 
· Cost – Products should be relatively cheap to produce as it needs to be produced in a batch in the low hundreds. 
· Environmental Issues – If possible, lid should be made from recyclable materials. So that the environmental impact of the lid is low. 
· Manufacture – The lid could be made using a CAM milling machine, manual milling machine, CAM lathe, manual lathe. 
· Testing – The material used for the lid should be tested if it does withstand the acid, the weight should be tested  to see how easy it is to move, the clearance above for the lowered parts should be tested and ease of operating needs to be tested. 







2.3 [bookmark: _Toc194700193][image: ]Gantt Chart
2.4 [bookmark: _Toc194700194]Relevant Research 
 The material of the lid that goes on to the tank is very important as it needs to be light weight and easy to move but also resistant to sulphuric acid and be durable so lots of movement doesn’t damage it. After research high density polyethylene could be a good replacement for the heavy stainless steel lid as it is light weight, durable and resistant to chemicals(High Density Polyethylene (HDPE): What It Is and Its Uses, no date). HDPE is also completely resistant to sulphuric acid at 0-50%(INEOS Olefins & Polymers USA, 2012). This means that with the 30% used in the anodisation process will not damage HDPE. The original stainless steel could be used but in comparison stainless steels has a density of 7.5 to 8.0 g/cm^3(John, 2024) whereas HDPE has a density of  0.944 to 0.965 g/cm^3(British Plastics Federation, no date). Therefore HDPE is a great deal lighter than stainless steel and could be used for the lid. All bolts and nuts should still be made from stainless steel as it is more durable. 
The use of a hinge could be used in the design for the new lid as it allows 2 objects to pivot against one another on a single axis(Essentra Components, 2024). This would be great for the lid of the tank as it needs to pivot round the edge of the tank to allow clearance above but also ensure the lid is on after every use. It also would make it easier for the user as it is all on one axis. Rollers/bearings could also be used to take the lid on and off with tracks. This would always for very easy movement and would be very safe for the operator to handle as there is no weight needing to be took on by the operator. Although this would compromise the seal on the lid as it couldn’t have a lip. 
3. [bookmark: _Toc194700195]Design
3.1 [bookmark: _Toc194700196]Initial Sketches
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3.2 [bookmark: _Toc194700197]CAD Final Design
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3.3 [bookmark: _Toc194700198] Technical Drawings 
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4. [bookmark: _Toc194700199]Manufacture and Justification
4.1 [bookmark: _Toc194700200]Manufacturing Process
· Lid – To create the lid the HDPE will need to be brought in sheets and then cut down to the 1770x1020 size in a milling machine, then also using the milling machine the lips can be create by milling out the 1765x1015 lowered part in the middle of the lid. 
· Bracket – The bracket can be made by creating the sides and base in the milling machine the, drilling out the two holes on the sides and using Permabond to attach the parts together and attach the whole bracket to the lid. 
· Handle Bar – The handle can be created by using a milling machine to cut out the shape of the bar from a sheet of HDPE and to cut out the handle slot for the operator’s hand to go. 
· Bolts –  Made out of stainless steel and machined with a lathe and milling machine for the top part.  
· Nuts – Made out of stainless steel and machines with  a milling machine and the appropriate metric tap related to the bolt. 
· Hinge – Made out of HPDE and machined with milling machine and pillar drill. Filing the round bit will make it completely circular which cant be done on the milling machine. 
All machining process can be programmed into G-Code and used CAM machines to do all the tasks. Saving time and money if the machine is already alliable. It is also easily repeatable using this method. 
4.2 [bookmark: _Toc194700201]Justification of Design Choices 
HDPE was chosen for the lid and bigger parts of the design because it is lightweight which means one person can operate it like what was required by the client. It was also chosen as it is resistant to the sulphuric acid at the required concentration. HDPE is also very durable and will not damage over time as the lid is moved frequently. 
The hinge design was chosen so that the lid can open all the way and give clearance to the item when in use as it can fold all the way back. The hinge design is also chosen as it is easier to move the lid around the pivot and it takes some of the weight out for the operator. The hinge also makes it so that you don’t need a person on each side to safely move the lid. 
The bar was chosen as it acts like a lever for the operator making the lud easier to move. It also makes it easier to move as there is a secure and easy handle point to grab onto that is connected equidistant from both sides meaning it doesn’t favour one side to move causing complications. The bar is also useful a s it means finger are not going to get trapped by the lid when removing or placing it onto the tank. The bar also can be used as a stand so that the lid isn’t flat against the side  of the tank making it harder to grab and could lead to fingers getting trapped.  
5. [bookmark: _Toc194700202]Conclusion 
5.1 [bookmark: _Toc194700203]Conclusion
In conclusion, the design above is a simple and great solution to the problems listed by the client originally. The material has been changed for weight purposes, the tank hasn’t changed size, the safety of the process has been greatly improved, there is clearance above the tank for when in use and it can be operated by a singular person. The manufacture of the parts is a little complex but is easily done with CAM (computer aided manufacture) which considering the client will most likely be available for use. Therefore the re-design above is a suitable solution to the problem. 
5.2 [bookmark: _Toc194700204]Further Work 
If this project where to continue the feedback from the prototype should be looked at to see how effective it was at it intended purpose and improve it if problems where to arise. Furthermore originally an initial test on a large range of materials that could have been used for the lid would have been useful to see which off them preformed best under the circumstances and lead to the optimal material for the lid. 
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