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Introduction
The aim of this assignment is to carry out a design project, the brief asks us to act as a design engineer at an automotive original equipment manufacturer. The task given is to redesign a cover for a anodising tank, the current handles are placed either side of the cover and since the cover is of a large size, it currently requires 2 workers to lift and place it upon the tank. The brief asks to redesign the handle to allow one worker to lift the cover easily and safely. The tank dimensions must remain the same and remain the same materials, although modifications can be made.





















Key legislation considerations
Health and safety at work legislation
· Ensuring all employees are safe and not exposed to unnecessary risks
· Employers must carry out risk assessments
· Employees must receive appropriate training
· Mechanical aids should be provided if necessary
Manuasl handling regulations
· Assess the task
· Inform and train workers
· Reduce the risk
· Avoid manual handling where possible
Use of work equipment regulations
· PUWER
LOLER











Specification
· Must be safe to operate
· Operated by a single person
· Tank dimensions and material must remain the same
· Tank cover can be modified
· Must have clearance from above













Time plan
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Research
During the research period, I looked into different types of handles for covers, researched into what material would suit the cover best, and thought about different costs. 
After researching into the different covers, I decided to design some draft copies of how I thought the handles would be best applicable to the specification. I used different concepts on each design but stuck with the idea of a D-handle being the best solution for the cover, from my research I found that these are easy and efficient to manufacture and are easy to grab onto. Both properties proving that this was the best option to go for in the design process.













Sketches and design concepts
During the design period, I used my new gained knowledge from my research to design 3 new designs for the cover, 2 of them including the D-handle grip and one concepting a dumbell style grip. At first I was solely focused on making the cover easy to lift and carry so I set the handles in the middle of the cover which would provide the best balance and stability whilst lifting the cover up from the tank. But, as I continued with my designing, I realised a hinge type cover would suit these tanks better, especially if it was required to be lifted by a singular person. My third and final design carried out this hinge concept, I put two hinges on the end of the cover which would pivot off of the tank and I put a D-handle on the other end which meant it would be easy to lift up. I thought that this would be the best solution for the new cover since it is quite heavy, pivoting the cover would be much easier than lifting it and would put much less strain on the employee.

Here is the original design with two D-handles each side of the cover, meaning it required 2 employees to lift it.
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Here is my first concept, with two D-handles placed in the middle of the cover.
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I then procieded with my second concept of the dumbell handle, again being placed in the middle for stability but also with a firmer grip on the handle itself.
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I then went to the bottom side of the cover and extended the sides an extra 25mm which meant it would be easier for the cover to be placed onto the tank.
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After this, I made my final concept with the design of hinges instead of two handles. I believe that this is a much more efficient way of lifting the cover on your own. The work needed to pivot a cover compared to lifting it is much less resulting in an easier job for the employees and less complaints for the employer. Although this is a little less cost effective, hinges are relatively cheap to manufacture and since these are so basic the cost is kept to a minimum.
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Technical drawings
Here are the technical drawings for the final concept. 
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Manufacturing process
The main body
The main body of the cover will be laser cut and folded into its shape before being welded on each corner. This is the most efficient way of producing this cover since it only requires 3 processes and these processes being cheap to complete as opposed to milling out of a billet block. 
The hinges
The hinges will be milled out of a stainless-steel blank and then the slot will be drilled through with a drill bit in the milling machine, this is an easy manufacturing process since it only requires two machines to be produced. The rads of the hinges will be produced with a surface grinder which is the other machine used to manufacture these components. These will then be welded onto the main body to provide strength and security whilst lifting the cover.
The handle
The handle will be produced with a milling machine, a lathe and a welder. The two storks will be milled to size out of a blank of stainless steel and the grip itself will be cut down to size using a lathe, this can also be knurled at an additional cost, finally the three components will be welded together and onto the main body.













Justification
I’ve decided to go with the hinge design since it’s the best solution I can think of for one person to operate. It’s a better fit compared to the other two designs since the cover doesn’t need to be lifted off fully and can be moved with a lot less effort. The cost-efficiency ratio on this final design was much higher than the other two since it doesn’t cost much more to manufacture and is much easier to operate. I chose to go with stainless steel for the component since the sulphuric acid won’t affect this material meaning that the cover won’t perish after use and can easily withstand the 25 degrees Celsius provided by the tanks anodising method.





















Conclusion
To conclude this assignment. I have now gained a deeper understanding on how a design engineer would work when given a certain task. Going through all the processes a design engineer would need to do has made me more knowledgeable on the day-to-day activities of such an engineer. Designing concepts has proven to be a key part of designing a new component since it sprouts new ideas into your head as you work.
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