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[bookmark: _Toc193636278]Introduction:
Within this it is stated that there are major health and safety issues with a lid of a tank which is used in an anodization process. After a detailed overview of the brief, it is believed that the client is looking for either a new design still following the same dimensions and materials for the lid or an update of the current one to allow it to be operated by a single person and to operate in a safe manner. Details will be covered in terms of the manufacturing processes, and it will all be justified during the following report. 


[bookmark: _Toc193636279]Legislation Considerations:

[bookmark: _Toc193636280]Health and Safety At Work Act 1974:
(Health and Safety at Work Act 1974 - HSE) This is a general health and safety guideline which is the primary portion for covering occupational health within the workshop in Great Britain. It has been known to be called HWSW or HSW 1974.

[bookmark: _Toc193636281]Manual Handling Operations Regulations 1992: 
(Manual handling Manual Handling Operations Regulations 1992 - Guidance on Regulations) The aim of this legislation is there to put guidance in place to assess and reduce the risk of injury when performing manual handling tasks. As within the case of this report a lid is being lifted therefore this legislation is applicable.



[bookmark: _Toc193636282]Control Of Substances Hazardous To Health 2002:
(The Control of Substances Hazardous to Health Regulations 2002) This legislation is there to ensure that all employers will ensure that exposure to a substance is practicable controlled. Due to the nature of the process of having sulfuric acid involved with the overall process this regulation is pertinent to safety 

[bookmark: _Toc193636283]Personal Protective Equipment 1992:
(Personal protective equipment (PPE) at work regulations 1992) This regulation is to ensure that both employers and employes have sufficient information/instruction and training of the needed PPE. Due to the overall nature of the task that is given to the employees this regulation is very important to be upheld. 

[bookmark: _Toc193636284]Design Specification:
The design specification will go into detail about the functional requirements of the object in question, as well as the operational requirements and constraints of the lid.
 
[bookmark: _Toc193636285]Functional Requirements:
When it comes to the functional requirements for the lid for the tank which is used in anodization process. The brief states that it must be always operated by one person within a safe manner. In respects to the safety topic, due to the tank being filled with 30% sulphonic acid which is a major hazard towards the employees. In addition to it being filled with acid the lid therefore has have a good durability to be able to withstand the acid for an extended period. 
[bookmark: _Toc193636286]Constraints Requirements:
Within the brief for this project, it outlined some very important constraints which need to be adhered to please the client. 

It states that the main tank dimensions cannot be changed in any way, nor can the material be changed and must remain the same, additionally it was stated modifications can be made to the tank and that the tank lid can be altered only if the designer and engineer sees it fit to be. 

Furthermore, the client’s brief states that there must be clearances from above therefore allowing aluminum parts to be lowered into the tank. However, there isn’t a stated tolerance but a design with lifting the lid above the tank will be avoided to prevent any problems with the stated clearance. 

[bookmark: _Toc193636287]Product Planning:
(Graics et al., 2023) When it comes to product development and product planning there are four main phases which are essential towards creating a high-quality standard product. The four main steps are as follows, analyzing the problem, creating a conceptual design, Research and the final Design stage. 

[bookmark: _Toc193636288]Analyzing:
When it comes to analyzing, what it means is reading the problem or regulations, in short trying to interpret a set amount of information and therefore creating a conceptual design or finding the solution. 
Once an engineer has understood the assignment, they can therefore start to create a product development plan. This is very important towards creating a high-quality product, being organized is all apart from creating the plan. 

As there would be a time set time for this project to be completed it is equally important that the engineers do not become overambition with the plan so where it becomes unrealistic to fully complete in the set amount of time for the project. 

[bookmark: _Toc193636289][image: A diagram of a research process

AI-generated content may be incorrect.]Research:
(Tang He, 2020) Research and Development (R&D) would have to be conducted into using the correct materials and the correct manufacturing process. Research is the back bone of any and all projects as it answers all why, what and how questions. As can be seen (figure 1) research is the how an engineer will create their product, they will have a general idea of the resources and data that they will be putting into however without the research the outcome will be a poor product. Figure 1 system view of research project Tang He, 2020


(Tang He, 2020) If greater research is done into a certain topic of engineering, such as an engineer is facing a problem either they could attempt to troubleshoot it, or they could do greater research into that problem and find a solution or even a better design which avoids the problem all together. 
[bookmark: _Toc193636290]Conceptual Design:
(Beitz W et al., 2007) When it comes to the conceptual design stage of product development it is where certain structures, and key elements will be finalized as this is the second to last stage of product development. During this stage a model of the product could be created, however the dimensions wouldn’t be anything close to the final product, this is due to it being a test run and if they were to get the dimensions it would most likely cost more. 

(Beitz W et al., 2007) Conceptual Design is also the stage where a lot of the most promising designs will have uncovered flaws meaning the designs either will not work or will have more work to do before confirming the design as the final product. 

[bookmark: _Toc193636291]Final Design:
Once all the main stages worth of product development have been completed then it comes to the final design which is where the engineers and designers finalize the overall design to put on sale to the public











[bookmark: _Toc193636293]Design Concepts: 
Rail Design Concept:
[image: A drawing of a box

AI-generated content may be incorrect.]This is most likely the cheapest however the most efficient concept that has been engineered for this project. It’s a very simple push system and the rails will move the lid back exposing the tank allowing the parts to be lowered into the tank. When closing the lid, it can be pushed back in place to be closed. 

Figure 2 Rail Design Concept





Piston Design Concept:
This is most likely the more expensive, however still efficient concept for this engineering project. This would work very similar to a car boot as you lift it up the damper would assist the human in lifting the lid up to allow the lowering of the parts into the tank. To close it’s simple, pull it down and it will close in place.
[image: A diagram of a shelf
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Figure 3 Piston Design Concept






Pivot Design Concept:
[bookmark: _Toc193636294][image: A drawing of a structure

AI-generated content may be incorrect.]This is the simplest design that an engineer could potentially come up with for this project. Moreover, it is also a very cheap and cost-efficient concept. How it works is the lid is attached to a single pole, and it pivots off that to allow the lid to move therefore allowing parts to be lowered in. Figure 4 Pivot Design Concept








Final Design:
When it comes to the final design choice for this project it was decided to go ahead with the simplest and cost-efficient concept that was drafted during the conceptual design process. A CAD model has been developed and uploaded to the relevant areas, please find the CAD model images below with an overview of it closed and opened. 

Closed Overview:
[image: A computer screen shot of a box
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Figure 5 Closed View 1
[image: A white box with a metal tip
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Figure 6 Closed View 2

Opened Overview:
[image: A box with a flag
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Figure 7 Opened View 1
[image: A drawing of a box
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[bookmark: _Toc193636295]Figure 8 Opened View 

Technical Drawing: 
All the technical drawings were drawn to the standard of BS8888 which ensures that they are to a high quality to where all engineers round the world can make sense of them. (How do you use BS 8888 to communicate engineering design specifications and requirements?)

Main Pivot Pole:
[image: A blueprint of a building
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Figure 9 Main Pivot Pole Technical Drawing




Main Lid:
[image: A blueprint of a rectangular object
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Figure 10 Main Lid Technical Draiwing






[bookmark: _Toc193636296]Manufacturing processes:
The manufacturing processes behind the pivot design is very simple, for the main lid which has already been manufactured all that an engineer would have to do is create the mount as seen in figure 9, and then weld it onto to the lid and installing 4 bolts of the size of M8x1.25.

Once the lid itself has been finished, the rest of the process is very easy, all that needs to be created is a stainless-steel pole with an overall diameter of 51mm with a tolerance if 0.5mm + or -. 

Now the main pole has been created a base plate can be created which will be welded to both the pole itself as well as the main tank which will support the wight.
[bookmark: _Toc193636297]
Justification:
In respects to the justification process behind picking and choosing which designs would be developed into fully defined CAD model like the brief states. 

It is felt that cost within this day and age is one of the biggest factors when it comes to picking one design over the over another design. Unlike the other designs this one has a very simple pivot mechanism with a single moving part which means very low maintenance costs due to that unlike the other designs which would need to be maintained more and with greater detail.

[bookmark: _Toc193636298]Within the thought process behind the pivot design, it was made with a lot of room for improvement, the current design which has been created is very basic however with further developments of this design it could become automated and controlled via a control panel.
Further Work:
When it comes to the further works on this project many areas of focus could be applied for a greater outcome. Such as this whole project was created and engineered by one engineer which could potentially mean that all avenues weren’t explored fully for one reason or another.

Moreover, if even a single engineer was given unlimited resources as well as time the overall design of the project could have been refined as well as improved. Further safety improvements could be made with more time allowing greater control of the lid, such as making the lid open and closing via a control to limit any possible human harm.
[bookmark: _Toc193636299]
Conclusion:
[bookmark: _Toc184725260][bookmark: _Toc193636300]In conclusion, to the above report, a lot of detail has been put into the legal legislation to ensure that the product has covered every possible to ensure both safety and quality towards the client. Moreover, a plan was created to show the timeline of the product design as well as the overall product development process and all the thought processes behind it. This includes a variety of concepts designs for this project as well as the final design and why it was picked against the other designs.
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