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[bookmark: _Toc194614982]Client Brief Interpretation
This report will detail the process for redesigning the lid of an anodization tank. The anodisation tank contains 30% sulphuric acid and has a removable lid that must be in place when the tank is not in use. When in use, the aluminium parts to be anodised are lowered into the tank from above. The current lid has been deemed unsafe for use as it has been reported to be very difficult to put in place and the operation must be carried out by two people. The lid has a length of 1770mm, width of 1020mm, and a height of 20mm. The lid must be corrosion resistant because of the 30% sulphuric acid that the tank contains. The length and width are the same dimensions as the outside edge of the tank. The aim is to have the lid be removable by one person as well as limit the risk to staff when placing the lid. Limiting the risk to staff when putting the lid in place should consider pinch points, leaning over the tank to open and close the lid, and the weight of the lid. Complete redesign of the lid is possible, and it can be manufactured from scratch to fit the requirements. The tank size and material can’t be changed, but some modifications can be made to accommodate the new lid. The lid must be able to be produced in the low hundreds and so very complex designs might be less plausible. The design must not limit access from above in order to allow the aluminium parts to be lowered into the tank with the use of a hoisting mechanism. 


[bookmark: _Toc194614983]Legislation
A general overview for health and safety is provided by the (Health and Safety at Work etc. Act 1974). This says that the employer must take care of the health and safety of employees. The employer must also 	ensure that the working environment is as safe as possible for employees. In the case of this project that includes the limitation of heavy lifting as well as covering the sulphuric acid when not in use in order to prevent burns or inhalation of fumes.
The legislation that is relevant to this project is that which considers the loads lifted by an employee because the lid is required to be opened by one person. Working with chemicals must also be considered because the anodisation process uses sulphuric acid. When looking at manual handling and lifting heavy loads there must be steps in place that reduce the risk of injury. These steps would be things such as required 2 man lifts, as well as using mechanical advantage or tools to assist with the lift. The user must also make a proper assessment of the load being lifted and if it is safe to do so without assistance. (The Manual Handling Operations Regulations 1992)

When looking at working with chemicals, (The Control of Substances Hazardous to Health Regulations 2002) says that employers must provide protective measures when exposure to chemicals is not able to be prevented. There must be clear warning labels displayed as well as proper procedures being followed when working with and transporting the chemicals. In the case of this situation, the lid will need to be suitable to limit the exposure of chemicals, this means that fumes must be contained, and that the user doesn’t have position themselves over the tank in order to open the lid.
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Table 1 Design Specification
	Time
	The project length should be about 16-20 weeks.

	Target market
	The product will be made for an automotive original equipment manufacturer.

	Function
	The function of the product will be to cover an anodisation tank when it is not in use.

	Design constraints
	The tank the lid is for can’t change in size or material. The lid must be able to be manufactured in the low hundreds. The lid when open/removed must allow full access from above.

	Size
	The outer dimensions of the tank are 1770mm by 1020mm and so the lid must be able to fully cover this area.

	Aesthetics
	No aesthetic requirements 

	Durability
	The lid must be durable and corrosion resistant to prevent the loss of safety it provides when covering the tank. the lid should also last 

	Materials
	The material must be corrosion resistant due to the sulphuric acid it can come into contact with, it should also be easy to clean for the same reasons.

	Safety
	The lid must close securely and be easy to install to limit risk to health. It must also limit the strain it puts on the user to prevent injury. Removal of sharp edges is important to avoid cuts.

	Cost
	The cost of the product should be kept low but because it is an in-house operation there is no competition.

	Environmental Issues
	The product should be made from recyclable materials where possible, and the manufacturing process should produce as little waste as is achievable.

	Manufacture
	The lid must be produced in the low hundreds and so the processes used should be suited to production of multiple at the same time if possible. Processes like waterjet or plasma cutting sheet material could be well suited for producing many components in one cycle.

	Testing
	The lid will need to be tested before full production and implementation can take place in order to verify if the new design is safe for operation.
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Figure 1 Gantt Chart
A Gantt chart is a very useful tool to plan how long each stage of the project is going to take. Gantt charts are good for linear projects like this one as they can show the planned time for the tasks in order of completion. For this project the longest stage is the design stage. This is because of the limitations with the modifying the box as well as the aim to minimise the disruption to the workflow of the factory. Having a longer design stage increases the likelihood of the chosen design being effective as there is more time to ensure there are no mistakes in the design. Creating a time plan using a Gantt chart allows the customer to have a visual representation of how long the project will take as well as giving the manufacturer targets to aim for rather than just guessing at when each step should be completed. For this project a Gantt chart is a suitable choice for a time plan because once each stage of the project is completed there is no need to return to it and the next stage will start (Geraldi and Lechter, 2012). With the addition of a testing and modification stage there is a guarantee that there is no need to revisit prior stages as any changes to the design can be made in that stage. Because of this, if there is little to no modifications needed then the project can finish ahead of schedule.

Idea generationFigure 2 Mind Map


(Chatsworth Cabinets, 2025) (Products Finishing, 2011) (The Filter Blog Team, 2023)
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Research
When looking at different lid designs, the most common are chest style lids. These lids are opened on hinges that are connected on one long edge of the box. Some of these designs are split down the middle to make it easier to open the lid with less exertion. (Chatsworth Cabinets, 2025) When looking at designs of anodisation tank lids a split in 4 design was found (Products Finishing, 2011). This design runs on a track and is opened and closed using push buttons to completely remove the physical part of opening the lid. Other inspiration came from looking at car boot doors and how the gas springs aid the user when lifting the heavy door (RS Components Ltd, 2023) (The Filter Blog Team, 2023). The same mechanism could potentially be used to assist in lifting the lid of the tank to reduce the weight the user has to lift.
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Figure 3 Design 1 (RS Components Ltd, 2023)
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Figure 4 Design 2
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Figure 5 Design 3
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All drawings done to BS 8888 which mentions ISO 2768 (British Standards Institution, 2011).

[bookmark: _Toc194614990]Manufacturing Processes
The main part of the lid can be manufactured from the existing lid, the welded side pieces would need to be ground off or flattened and then the pieces for the new lid can be laser cut to size. Using this method the amount of waste material produced will be much less than if a whole new lid had to be manufactured from scratch. 
The hinges would be bought in and either welded or riveted to the box and lid panels (Screwfix, 2025). 
Rubber sheet can run long the gap where the panels meet as detailed in figure 4, covering the hinges to prevent any corrosion which could cause seizing after an extended period of time. 
The material remaining after cutting the holes in the lid panel for the handle would be used to seal the holes in the handle. Sealing the handle will prevent any fumes from the anodisation tank going into the handle, this prevents any condensation forming in the handle and potentially splashing when the lid is opened.
 The handle would be made from standard 30x30x2mm stainless steel box tube cut with 45 degree corners that can be welded together to create the shape of the handle.
(Metal Supplies, 2025) The handle would then be welded once placed in the holes in the lid panel with the base of the handle being level with the inside of the lid. The material for the handle would be bought in and then cut to the correct size and angles before being welded and would cost around £40 for 2m (Rapid Metals ltd, 2025). 
For the L-brackets that attach the hinges to the outer lid panels, stainless steel angle bar can be bought in and cut to size (metals4U, 2025). The dimensions of the bar would be 25mm x 25mm x 3mm when purchased and so the only manufacturing necessary would be cutting the bar to size and drilling of holes for bolts or rivets. The cost of the angle bar is around £25 per meter of material.



[bookmark: _Toc194614991]Justification
Design 2 was chosen over the others because of the low manufacturing costs that would be involved in the production of the lid. By using the existing material of the current lid, one of the biggest costs in the manufacturing process can be hugely reduced. Because new material doesn’t have to be purchased the only cost for the lid would be the manufacturing process. Another benefit of using the existing lid material is the lack of waste produced, the plugs for the handle can be nested in the cutout holes being made for the handle and so the bulk of the waste material would be from the original handles and the welded lip of the original lid. Another environmental benefit of this design is that laser cutting also produces very little waste and leaves a good finish on the cuts so minimal post processing is required (saintanns, 2023) (Stephens Gaskets Limited, 2023). Laser cutting the lid is a safer option because the use of the original lid material means that there is not a lot of excess material and so a high precision manufacturing process is required. Design 2 limits the strain that the user would experience when opening the lid as the innermost edge of each half can run along the edge of the box, this combined with the mechanical advantage provided by the hinges allows the user to easily open the lid. The design of the cover allows the user to open the lid by grabbing the handle while standing on each side of the tank, preventing the need to lean over the tank which could cause a fall into the tank. When the cover is in place the sulphuric acid is completely covered and because of the rubber sheeting, fumes will not escape which could be inhaled. While the other 2 designs fulfilled some of these criteria there were higher risks of back strain or falling into the tank involved as well as more modification to the tank which could cause disruption to the company during the implementation stage.



[bookmark: _Toc194614992]Conclusion 
In conclusion, this report has covered the interpretation of the client brief which details the main requirements that the product needs to fulfil, as well as interpreted requirements that aren’t directly stated. A time plan has been produced in the form of a Gantt chart as well as a full product specification. The key legislation has been researched and considered when the sketches and mind map were created. A full CAD model of the chosen design was made as well as a full set of dimensioned drawings that included material choices and tolerances. The chosen design was then justified and further modifications and improvements discussed.
Overall, the final design was chosen because it achieved the requirements necessary to a high standard, as well as heavily considering the environmental aspect of the project by reducing waste material as much as possible. This design is not perfect and has room for improvement in future.
[bookmark: _Toc194614993]
Further work
If work on the lid design was continued a rail system or guard could be put in place to ensure that the lid stays central on the tank. If a rail system was implemented, it could make the action smoother and easier for the user, as well as creating an opportunity for automating the action. Automating the action could be achieved by a rail system with winches that pull towards the outside of the box and use gravity to assist in the closing action. This would completely remove the physical aspect of operation and provide a locking system to ensure that the lid stays open. If the system was not automated some form of locking mechanism would be a good addition to prevent the lid closing while one of the aluminium parts was being hoisted into the tank.

[bookmark: _Toc194614994]References
British Standards Institution (2011) BS 8888:2011: Technical product documentation and specification. BSI Standards Publication
 Chatsworth Cabinets (2025) Original Storage Chest with Split Oak Lids. Available at: https://www.chatsworthcabinets.co.uk/products/original-split-lid-chest (Accessed: 1 April 2025).
Geraldi, J. and Lechter, T. (2012) Gantt charts revisited. Available at: https://www.proquest.com/docview/1112229712?accountid=130472&pq-origsite=primo_ra&sourcetype=Scholarly%20Journals (Accessed: 2 April 2025).
Health and Safety at Work etc. Act 1974 (no date). Available at: https://www.legislation.gov.uk/ukpga/1974/37/section/3 (Accessed: 3 April 2025).
Metal Supplies (2025) Stainless Steel Box Section. Available at: https://www.metalsupplies.com/products/stainless-steel-box-selection/ (Accessed: 2 April 2025).
metals4U (2025) 25 x 25 x 3mm Stainless Steel angle 316. Available at: https://www.metals4u.co.uk/materials/stainless-steel/stainless-steel-angle/1906-p?ppm=false&utm_source=google&utm_campaign=JF%20-%20Performance%20Max%20-%20Generic%20-%20Materials%20-%20Stainless%20Steel&utm_medium=cpc&utm_content=&utm_term=&gad_source=1&gclid=CjwKCAjw47i_BhBTEiwAaJfPptRm6w4q0qT1IT2QnflBBSqQvSHGjWInQ7-pCigWUKtCQhG_cG4-jxoCmGUQAvD_BwE (Accessed: 3 April 2025).
Products Finishing (2011) Putting a Lid on Tanks. Available at: https://www.pfonline.com/articles/putting-a-lid-on-tanks (Accessed: 26 March 2025).
Rapid Metals ltd (2025) Stainless Steel (304) Box 30mm x 30mm x 2mm Wall. Available at: https://www.rapidmetals.co.uk/product/stainless-304-box-30mm-x-30mm-x-2mm-wall/ (Accessed: 2 April 2025).
RS Components Ltd (2023) What You Need To Know About Gas Springs and Gas Struts. Available at: https://uk.rs-online.com/web/content/discovery/ideas-and-advice/gas-springs-guide (Accessed: 26 March 2025).
saintanns (2023) ‘Green Fabrication: Laser Cutting for Sustainability’. Available at: https://stannssheetmetal.co.uk/2023/06/27/green-fabrication/ (Accessed: 3 April 2025).
Screwfix (2025) Smith & Locke Satin Stainless Steel Grade 7 Fire Rated Ball Bearing Hinges 76mm x 51mm 2 Pack. Available at: https://www.screwfix.com/p/smith-locke-satin-stainless-steel-grade-7-fire-rated-ball-bearing-hinges-76mm-x-51mm-2-pack/9988j#product_additional_details_container (Accessed: 3 April 2025).
Stephens Gaskets Limited (2023) The Environmental Benefits of Laser Cutting. Available at: https://www.stephensgaskets.co.uk/environmental-benefits-of-laser-cutting?srsltid=AfmBOooDnTCgT3tFn5aaNVyS7e0WRBNfnCYBsHJKRcXcuM_-CFplqoeT (Accessed: 3 April 2025).
The Control of Substances Hazardous to Health Regulations 2002 (no date). Available at: https://www.legislation.gov.uk/uksi/2002/2677/regulation/7 (Accessed: 3 April 2025).
The Filter Blog Team (2023) Replacing Boot Strut Gas Springs. Available at: https://www.micksgarage.com/blog/replacing-boot-struts-gas-springs (Accessed: 1 April 2025).
The Manual Handling Operations Regulations 1992 (no date). Available at: https://www.legislation.gov.uk/uksi/1992/2793/regulation/2 (Accessed: 3 April 2025).

image3.jpeg




image4.jpeg




image5.png




image6.png
i
sliding~ g
Sely n 3 Jr:fier
Olaminin ] \ Job Seals
LD/M:(/ Flie M”f 77/
Ve, N D e

Us, ~gq J
38i5¢ey
Stan Ie3y 9,;,_3 \55 Pistons
ch’e/\ CotroSion /
Res Utmnz/_

added grame
€u hoy
( Shile out Flww/\

(otate gnd
it verticdl
neols J SiC erw

SupPorz





image7.jpeg




image8.jpeg




image9.png




image6.jpeg
by letting Spme air o ﬂ
Pus§ cnnnt the FSeCA
me wub euSier thun Ehe
Othes tig |id can
hoye mote
@55 iseant
0fen Iny and

Seme whin SET

Clesing \

font vven

Us$iS€inyg tle uSer  hon oben,:

Smm S€erinless

hand o
[=F—
[ e |
—
/’L_ Iid made Com
Tmm S¢anless
e Seee/
(
|
Ehe g SeringS wwurk by,

17
as well oS [*w/d,'ny Y 4




image9.jpeg
\SI‘O{C Vitw {‘/pn{ Vita

I‘\A'ou(}
il handle
allgw single 1 ‘_-'/
===

n_,
Persorn wsc L J_P e
i

(nbb e/
N 0in pPeint

the uses can open each
sihe of tle l,d ond] 65(0”1_‘(

lid made 6/""‘ :' 1' {7 . <yl ;
5 mm il € pls L rddle o

Seainless -l ; the : p‘{?{ of €te |
scee| it ? Lhe Side of

el
' S combimed i€k €
Selie bd will make ré ¥ »

Lgrt erpnnt
for Single perton e 'GP erovgh





image10.jpeg
o R

Side  view Erené Vview

handle vagled rasts
v

lﬁ

A \ Bman Stainlesy

S€ecl by

the lid s attatched ec Chce
s e le puchk cnd of ehe oA

€55 ot ¢
€ S(le
5 pelled

)
bock 0F Ete 1
Ul Ete ralls s €4 humidle

e

once €ully Pulled out the Loy can pocace
q0” ¢o s:¢ agunSE E frone ef Céc Loy
hen Pute.

g e 1A pn  gracies il petp
8 el bug

R rans ofonn cre racls




image11.png
ITEM NO. PART NUMBER

QTY.

Lid panel

Lid inner panel

Handle

Hinges

(20 ENEAY IS

L-bracket

Stainless Steel

JTabemer

Assembly Drawing

scne 115

A4





image12.png
600 £0.1

//]0.05|8

70203

30x30x2mm box tube

100

Plug welded in

DETAIL A
SCALE1:2

26 +0.05

26 +0.05

1:7 SCALE

I Tabemer

Handle

Stainless Steel
Box Tubing

A4

oz 1:4 verrzors





image13.png
A4

DETAIL D
SCALE2:3

Outer Lid Panel

a[s00

Stainless Steel

5400.05
//]0.05

//]0.05

1770 40.1

T07 0602

585





image14.png
260.5 0.1

1770 #0.1

//]o.0s[A 5
S
DETAILC
SCALE2:3
=2
]
S

Stainless Steel

cur 13

Inner Lid Panel

A4




image15.png
=
= 25
76+0.2 S
S 3
= -
]
&
o)
&
e JTabemer
LUSCALE L-Bracket

Stainless Steel Angle 8ar

A4




image1.png
Activity

Planning

[Time in weeks

Research

Design

Finalise Design

Testing and
modification

Implimentation

Follow up.





image2.png
i
sliding~ g
Sely n 3 Jr:fier
Olaminin ] \ Job Seals
LD/M:(/ Flie M”f 77/
Ve, N D e

Us, ~gq J
38i5¢ey
Stan Ie3y 9,;,_3 \55 Pistons
ch’e/\ CotroSion /
Res Utmnz/_

added grame
€u hoy
( Shile out Flww/\

(otate gnd
it verticdl
neols J SiC erw

SupPorz





