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[bookmark: _Toc188018934]1.0 Introduction 
The client has stipulated that the design of the anodising tank lid (governement, n.d.) needs to be remedied. Operators have complained that it is very challenging to move and place the lid correctly. The new design must include the following. 
· Safe to operate 
· Operated by a single person 
· The tank dimensions and material must remain the same, but modifications can be made 
· The tank lid can be altered as the designer sees fit 
· There must be clearance from above, to allow the aluminium parts to be lowered into the tank 




















[bookmark: _Toc188018935]2.0 Legislation 
Due to the nature of the problem stipulated, there is several health and safety laws that need to be adhered too. 
· Health and safety at work act 1974- which requires that the employer and employee(s) provide a safe environment to work, that adequate training is provided, welfare facilities are also provided, and that relevant instructions and supervision are also available 
· COSHH- Control of Substances Hazardous to Health 
· Manual handling
Avoid hazardous manual handling operations, conduct a risk assessment before undertaking any manual handling and reduce the risk of injury as reasonably practicable. 
· PPE (Personal Protective Equipment) Legislation- PPE must be provided by the employer, and the employee must wear the correct PPE for the job such as steel toe cap boots 
· RIDDOR (Reporting of Injuries Diseases and Dangerous Occurrences Regulations)- 
Any accidents or near misses must be reported. 
· LOLER – (Lifting Operations and Lifting Equipment Regulations act) 
Which stipulates that the object being lifted is being done so properly, conducted by a competent person, training is provided and is carried out in a safe manner 
· PUWER- (Provision and Use of Work Equipment Regulations) 
This should be worked with in conjunction of the LOLER regulations and the operator, as well as management should be vigilant on the following things. Damage to the equipment due to corrosion, and abrasive environments, don’t move components that are heavier than the safe working load, equipment failure, untrained operators using the lifting aid or planning the lift, people getting struck either by the machine or the object(s) being lifted. 
(governement, n.d.) (government, n.d.)











[bookmark: _Toc188018936]3.0 Specification 
The specification, stipulated by the works manager are. 
· Ensure that the lift can be made by a single person for safety purposes 
· Material needs to be able to withstand the corrosive nature of the purpose. 
Below is a table showing the materials used within the tank and the material that the tank is produced from and shows how the process changes the material properties of the component (s)

[image: A screenshot of a computer

Description automatically generated]









(Rogers, 2025 )


· The dimensions of the material can not be altered, however components may be added to the lid to ensure these stipulations are met. 
· Cost effective to the company as dozens need to be remodified within the company. 
(Rogers, 2025 )












[bookmark: _Toc188018937]4.0 Research and Production of Product
There are several mechanical principals that could be applied to make lifting the tank-lid easier such as. 
[bookmark: _Toc188018938]4.1 Hydraulic 
Which uses a rod powered by hydraulic oil to push the lid up and used to power the lid back down. (Sirus/Pulman, 2025 ) 
[image: ]Below is an example of a drawing for a hydraulic cylinder (Interfluid, 2025 )





[bookmark: _Toc188018939]4.2 Pulley System 
The pulley system is one of the simplest mechanical principles where the user redirects the force to move an object. Using a very simple design, attaching a rope/chain over a pulley which is then attached to an object which then can be hoisted up/ down to move the object. (Colorado, 2025 )
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The reasons why these two mechanisms have been mentioned are because these were the two systems considered in the design process.  




[bookmark: _Toc188018940]4.3 Working out the weight of the component. 
Before deciding on the system, it is important to work out the weight of the component to ensure choose the correct process to use. By first working out the volume of each individual section (the welded parts) and using the equation 
 density = mass/volume and then by using the equation weight= mass x gravity we can work out the weight of the component. 
   We know that the total component weight is 74.31kg. (Please see handwritten equations with the sketches section of this report). (Edward, 2023 ) (Pulman R. , 2025)
Due to knowing the weight of the component, a hydraulic system is overpowered for the application so a pulley system would be more appropriate and the final system. So a simple design of drilling and tapping the original lid then using an A frame in order to lift and remove the component from the anodising tank. 
[bookmark: _Toc188018941]4.3.1 Portable A frame and Chain Block
If the A frame is portable, then it can be used on multiple anodising tanks. Below is an image of a portable A frame along with the price and safe working load. (zoro, n.d.)
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[bookmark: _Toc188018942]4.3.2 Chain block 
Below is an image of the chain block with price and safe working load. (safetrade, 2025 )
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[bookmark: _Toc188018943]4.3.3 Stainless Steel Eye bolts and Nuts 
Below is an image showing the eye bolts to be used for each component along with the dimensions.
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This diagram shows the dimensions of the eye bolt along with the safe working load and shows it suffices for the weight that was calculated earlier. The price of these are £3.79. As the total number isn’t specified, the calculation per unit is £3.79 per unit which is £15.16 per unit. (products, 2025 ) Should be noted too that if the length of thread is too long then it should be manufactured to suit. 
(Products, n.d.)
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The picture above shows the nuts to be used along with the prices as stated the lowest price would be £3.64 x 4 = £14.56 and the highest price would be £6.95 x 4= £27.80. (Accu, 2025 ). As the chain block will be attached to the A frame they are both one off purchases. The A frame will cost £639.99 + 147.96 = £787.95. The total cost would be £787.96 + eye bolts and nuts per unit , £27.80 which = £815.7
5.0 [bookmark: _Toc188018944]Sketches Designs and Equations

[bookmark: _Toc188018945]5.1 Hand crank
[image: A screen shot of a computer
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[bookmark: _Toc188018946]5.2  Equations while Designing 
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[bookmark: _Toc188018947]
5.3 Final Design 
[image: A computer screen shot of a notebook
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[bookmark: _Toc188018948]6.0 CAD Model 
Below are several examples and different angles of the final design. The final design is simple and could be done in house depending on the skill set of the workers. Take the original lid on top of the anodising lid, drill and tap 4 holes equally M8 with a thread pitch of 1.2 mm.  . 
· The easiest and cleanest method would be to cut the length of the thread to suit the height of the component
· Add a nut and washer to the underside of the lid for each lift. 
The original CAD model will be added to the appendices of this report 

Below is the modifications to the anodising lid where you can see the placement of the drill and tapped holes. 
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Below is a close of the M8 holes
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[bookmark: _Toc188018949]6.1 Technical Drawings 
Below is a screenshot of the drawing for the final design. The original drawing will be added and can be found in the appendix of this report. But the drawing shows the M8 bolts equally spaced so that the chains on the A frame are equally spaced to ensure an equal lift of the lid is successful. The eye bolts would have to be manufactured from 304 or 316 stainless steel similar to the material of the tank and lid as mild steel could potentially impregnate both the components being anodised and the material of the tank. The steel of the chains on the A frame doesn’t matter as much as the A frame could be stored well away from the components such as in the stores or in a different workshop.  
[image: A screenshot of a computer

Description automatically generated]









[bookmark: _Toc188018950]7.0 Manufacturing Process 
[bookmark: _Toc188018951]7.1 A Frame 
Depending on the skill sets within the factory, the A frame could be manufactured within house, however with prices ranging from £50- £1500, depending on size, it is probably more time and cost effective to purchase from a supplier.  They would also come with the chain block rather than trying to make or find one. 
[bookmark: _Toc188018952]7.2 Drilling and tapping the holes. 
There are 2 ways to drill and tap the holes 
[bookmark: _Toc188018953]7.2.1 By hand 
· Place the lid on a surface as flat as possible, on between two and 4 equal height pieces of wood. 
· Mark out 130mm from each face and centre punch where the lines intersect. 
· Repeat this process for the remaining 3 holes. 
· Using a mag (magnetic) drill or hand-held drill, drill a pilot hole of approximately 5mm through the component 
· Then drill the tap hole size, in this case 6.8mm. 
· Use a slightly larger drill, for example, 7mm just to chamfer the hole slightly so that it is easier for the tap to get started. 
· When holes, there are usually three taps, 1st tap helps you locate the centre of the hole and starts the thread to ensure that is square, but approximately a third of the tap has no teeth so doesn’t start cutting.
· The 2nd tap has more teeth and, assuming the first tap is true, will follow the original path of the 1st and cuts more material. The 3rd tap has the most teeth and will be able to cut right the way through the material.
· When tapping holes should be noted that the tap and tap wrench need to be square and true before cutting. Once it is square, start by rotating the tap clockwise approximately half a turn, then a turn anti clockwise, this stops the build-up of swarf which get trapped in between the teeth of the tap and can snap the tap within the hole. 
· The risk of snapping a tap in normal mild steel is relatively high under the best of circumstances, however stainless steel has higher strength and exceptional plasticity which makes it relatively hard to work with, so it is paramount then plenty of lubrication and cutting fluid is used. 
· Should be noted too, that the mag drill could also use a circular saw for the holes. 
· Due to the material being so thin, there will be very little material holding on to the thread. To help with this and M8 locking nut should be used on the underside, or a standard nut with a washer. 

[bookmark: _Toc188018954]7.2.2 Manual milling machines 

The drilling and tapping procedures can also be accomplished by using a large milling machine, where the operator will use a DRO(digital read out) to locate the holes in the x and y axis drill the correct size for the thread, 6.8 mm for an M8 tap. Then tap the hole either with a tapping head or by hand. 
Should be noted too that the holes dimensions and locations don’t need to be accurate if the lift with distribute the load equally. So a general machining tolerance of 0.25mm is nominal for the project. 




















[bookmark: _Toc188018955]8.0 Conclusion and further work 
The total time, if manufactured by hand should be approximately 1.5-2 hours. For further accuracy a milling machine can be used but for the time frame this procedure is the quickest and most financial way to manufacture the product. If the maintenance team can manufacture the product, then it may be more cost efficient however they could be called out on a break down which would delay the manufacturing. 
The product will also allow one person to operate it, it can also be moved around to use in other parts of the factory and on different jobs. Using stainless steel (304 or 316) will be able to withstand the corrosive nature of the application. However other materials may be used which would lighten the weight and also be corrosive resistance. 
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