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The aim of this assessment is to carry out a design project. The context for the assessment is an automotive original equipment manufacturer (OEM). There has been an ongoing problem with a process on the production line, and the task is to find a solution.
The problem is related to a tank used in an anodisation process. Several manufactured aluminium parts are anodised for aesthetic reasons and to protect the part from degradation. The process involves hoisting the parts into a stainless-steel tank which contains 30% sulphuric acid and is heated to 25 degrees Celsius. An illustration of the tank is below.
This cover is currently made from 5mm thick stainless steel. The cover has 2 handles on either side and requires a 2-person lift. Staff have complained that it is very challenging to place the lid on correctly and the health and safety officer has highlighted this operation as a major risk to staff. There are dozens of these tanks at your facility, and many others at the company’s other sites, so would likely require volumes in the low hundreds.
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So with the information from the brief we know the problem with the vats and the restraints we have; 
1) There are hundreds of theses vats and they are spread over different locations this means if the solution is impossible to complete onsite then that would requirer recalls and that will cost the business money.

2) The dimensions need to remain the same. L 1770mm  W 1020mm H 20mm

3) The materials chosen need to be able to withstand the acid that the vat holds.

4) The safety of the people operating the vats on a daily basics. So it must meet heath and safety standards, such as COSHH and HASAWA

5) The operation of the vats cant be disturbed to much.  “There must be clearance from above, to allow the aluminium parts to be lowered into the tank”

6) This solution must make the vat be able to be operated by 1 person 
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Theses are some designs that meet the requirement of being able to be operated by one person.
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Deign 2 has a full external frame and a pulley system attached to the centre of the lid and the lid can rest on-top of the farm until its needed to be placed back on top of the vat.
Cons
1. takes a lot of space and materials and manpower to put into place.
2. Would need to be manufactured off sit and assembled 
3. Would not be a sustainable to implement onto every vat

Design 1 uses too brackets attached at the top of the lid equally spaced apart this idea uses already existing infrastructure because the system already has lowering rods in place this design uses them to first attach and lift the plate off the vat. 
Pros
1. It uses existing infrastructure 
2. Its cheap and easy to implement 
Cons
1. The loading and unloading may need a redesign to accommodate a place for the lid. 
Design 4 
Uses 4 hinges and two handles and a complete cut down the centre of the lid. With a new lid with the aim to make the lid lighter it is split into 3 layers 2x 5 mm of the stainless steal and 10 mm sandwiched in the middle made up of a insulater such as a ploy Carbone 
Pros 
1. it would be very easy to operate 
2. the risk to the user decreases massively 
      cons
1. it may damage the structural integrity of the lid 
2. may need replacing every couple years to remain safe


design 1
This is the design I have chosen to go with due to the ease of the implantation at any of the sites. It also meets all the Health and Safety criteria and can be operated by one person. It is also cheap to manufacture so its wont coast the company a lot of money and no recalls will need to happen. However a few changes have been made instead of one big hinge there will be two place evenly apart this will make it easer to have 180+ degrees of rotation for the lid. Plus it is easer to find smaller brackets from other sources therefor not needing to get the part costume made.   

Health and safety / research

 1. Control of Substances Hazardous to Health (COSHH) Regulations 2002
Requires risk assessment of hazardous substances (e.g., acids).
Employers must control exposure through PPE, ventilation, and safe handling procedures.
Safety Data Sheets (SDS) must be available for the acid.

2. Health and Safety at Work Act 1974
Employers have a duty of care to protect workers and the public.
Requires safe working practices, training, and emergency plans.

3. Personal Protective Equipment (PPE) at Work Regulations 1992
Employers must provide suitable PPE to reduce risks.

4. The Workplace (Health, Safety & Welfare) Regulations 1992
Covers safe workplace conditions, including storage and handling.

5. Hazardous Waste Regulations 2005
Covers the safe disposal of acids and contaminated materials.




The reacher element was slip between two different areas I first looked at similar vats too see how they amended this problem for inspiration and evidence to back up my design so I could confidently say that my design could be implemented, and it would work.  

Inspiration 
500mm Heavy Reversible Hinges Galvanised
Dimensions:
Cups: 65 x 65mm
Length excluding pivot: 485mm
Length including pivot: 515mm
Pivot: 15mm diameter
Hinge width: 50mm
Hinge depth: 4mm
Screw holes (x3): 7mm diameter, countersunk
[image: ]Bolt hole: 14 x 14mm (use M12 carriage bolt, cup square hex)
 

New lid
The lid will be made up of 2 different materials 2 sheets of polycdarbons and an stainless steal middle sheet this is to give the lid rigidity and the poly-carbons resists corrosion from the sulphuric acid. 
And will be fused together by such as Epoxy Adhesives or Structural Acrylic Adhesives
Ive also added too new handles which can be used by one person safely. Theses can either be made in house as they have been designed to be easily made however they also be bought for a 3rd party but getting the right dimensions but I designed it so the tolerances are not very tight and have a lot of play so finding a similar part would be easier. Places such as industrial manufacturing sites.
Hingers and additional companions can be made in house they are made out of starless for its strength properties and its not to expensive. The process needed to manufacture would be a lathe and a mill (this also applies for the handles). Also some hand-fitting practices should be used like sanding and tapping. So the coast of Labour may be high to fit to all the vats across all sites. 
Cost of all this for all components should be around 150 pounds per vat but if the materials can be purchased in bulk the coast would be significantly less and if the manufacturing could all be done in house plus the fitting, then this would also bring the coast down. 
The plates that are attached to the side of the will have 4 m5 bolts each these cheeps the hingers safely secured to the vat. 
  

Final product 
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Concussion 
So, though all my research I used two of my designs and combined them to make the final solution. This solution works the best and has the best ergonomics it balances the line between practicality and cost the best and could be realistically implemented in real life. 
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