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Task 1 
The product will need to be lightweight so its easy to handle and fit into the drill press, the product need to also be lightweight so that there is less material used into manufacturing process and drive down costs to manufacture.
The time taken to produce the part should be accomplished relatively quickly so that I can manufacture 1000units per week. 1000units / 40 hours per working week = 25 units per day this equates to 3.1 parts per hour on a small scale set up.
Low cost to manufacture in bulk and cost of material low so there is a greater profit margin on sales of the sliding unit.
Minimal work needed after manufacture to lower finish costs of the product.
Hold a variety of required drill types and parts safely
Product should be attached to the column and also move with it while in use
The part should be strong and have enough tensile strength to be used repeatedly in service when its under force and strain of operation. The inner diameter of the sliding unit should have a finish that allows it to run up and down the drill shaft with ease and not bind due to friction and the need of a lubricant. Due to the probable high temperatures that can be created during a drilling operation, the part needs to be made of a suitable material that will not melt or deform during use. The product will need to be able to keep its original properties. There is also the need for an adjustable fixing so that a shank of different diameters can be used in the working environment.
Edges filleted or rounded off so no sharp corners and risk of hand or finger injuries to operator. The product should not deform or lose its shape or structure when repeatedly used as there is a strong possibility it may get hot during operation. The product must also not conduct heat due to the possible heat created during operation, this will minimise damage to other parts of the drill and limit injuries to the operator. The product has good aesthetics and is appealing to the eye to purchase off the shelf.
The product should be free from any corrective maintenance required and not fail and need repair, and minimal preventive maintenance required on the component. There is a small tightening clasp on the front face that may need to have a new fixing screw replaced after time and the locating hole may need to be re-tapped and threaded to size but overall, it should be maintenance free and costs to a minimum. The part should be easy to replace and change with minimal use of tooling and able for a single operator to complete.
The product needs to comply within a set number of legislative codes of practice such as 
Manual Handling Operations Regulations (MHOR) legislation, this was first introduced in 1992 as part of a series of EC Directives which were adopted into UK legislation and updated in 2002.The regulations state that an employer must,
Avoid the need for hazardous manual handling, so far as is reasonably practicable
Assess the risk of injury from any manual handling task that cannot be avoided
Reduce the risk of injury from manual handling, so far as is reasonably practicable. [ [https://www.britsafe.org/training-and-learning]

The material selected will need to conform with the COSHH guidelines for the substance.[COSHH essentials (hse.gov.uk)]
The Health and Safety at Work etc Act 1974 is the primary piece of legislation covering occupational health and safety in Great Britain. The part will need to adhere to all set guidelines from this code of practice where applicable. [Health and Safety at Work etc Act 1974 – legislation explained (hse.gov.uk)]
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Design specification based on findings
QFD – Quality function deployment matrix 
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	Heat resistant 
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Task 3 
For the purpose of this design, I researched a variety of manufacturing techniques such as
A CNC machine, there is a greater set up cost for this application and the need for a skilled craftsman/operator to programme and run the CNC machine also it takes a period of time for design and programming, not so cost-effective for small amounts of products.[  Team McCoy Mart | March 05 , 2020]
3D Printing was also considered for this application but again it has disadvantages, most 3D printed parts need some form of cleaning up to remove support material from the build and to smooth the surface to achieve the required finish.[ www.twi-global.com/technical-knowledge/faqs/what-is-3d-printing 2022] As highlighted in my design specification I need the part to have no sharp edges and be nonabrasive to skin if used without the correct PPE(Gloves). 
For the application to manufacture the Drill Press Main Sliding Unit I have chosen to use the Injection Moulding process, this involves the heating of my chosen plastic specification and injecting it into a premade mould of my part, this is completed under pressure from a screw in a sealed chamber linked to the mould. This process will allow the repetitive part to be made and all parts identical with no discrepancy in the set tolerance. The Mould is then cooled and the part removed. 
The Injection Moulding Process Step by Step
	[image: injection moulding process, help with injection moulding, moulding process, help with, help, toolcraft plastics, stage 1]
	Stage 1 - Melting
Material granules from the hopper feed into the heated barrel & rotating screw.

Material melted by heat, friction & shear force is forced through a check valve to the front by the rotating screw.

	[image: injection moulding process, help with injection moulding, moulding process, help with, help, toolcraft plastics, stage 2]
	Stage 2 - Injection
Having been moved backwards by the shot of material at the front, the screw is forced forward by a hydraulic ram.

This action injects material into the mould cavity in the closed mould tool.

	[image: injection moulding process, help with injection moulding, moulding process, help with, help, toolcraft plastics, stage 3]
	Stage 3 - Cooling
 
The tool is held closed under pressure until the plastic material cools & sets hard in the mould tool cavity.

This is often the longest part of the injection moulding process

	[image: injection moulding process, help with injection moulding, moulding process, help with, help, toolcraft plastics, stage 4]
	Stage 4 - Ejection
 
The screw starts to move back for the next moulding. The tool then opens & the finished plastic part is ejected.

The tool is closed and the injection moulding process starts again at 1.


 www.toolcraft.co.uk/plastic-injection-moulding/advice/help-injection-moulding-process.htm  
While injection moulding has its disadvantages, these are the higher tooling costs and set up times to set out the mould this can be possibly subcontracted out to another manufacturing company to drive these costs down. There are also disadvantages with the set-up time to produce low volume parts, again this will not affect my requirements as I will be producing 1000 units per week.
There are also several advantages that outweigh these disadvantages and are highlighted below
Wastage from Injection Moulding is negligible and the remaining plastic can be re melted and used.This is a cost driver and saving on waste also environmentally friendly.
High output – the process allows the product to be mass produced without the need to alter the machine set up or the tooling required to complete the process. Again, this is an advantage to our cost effectiveness and efficiency 
The finish requirements of the drill press main sliding unit will be completed when extracted from the mould, there will be little or no further work required to the part before its finished, this will speed up the finish process and save time and cost against production.
Enhanced strength created in the part via moulding against other processes such as 3D Printing.
Type of material used, and colour choices are easily changed during the manufacturing process to meet the customer design specification and changing needs.
The process of injection moulding requires minimal supervision this keeps overheads low against the start up tooling cost and minimal supervision required, again a large factor in costs.
Diagram below shows an illustration of a simple injection mould example.
[image: The Injection Moulding Process - Cycle explained, with Video]
www.toolcraft.co.uk/plastic-injection-moulding/advice/help-injection-moulding-process.htm  

Task 4
For the material selection I required I have discarded all alloys and metals due to the cost of materials and the type of process I have chosen to use. Also, an important parameter to consider was temperature. During drilling/pressing, the temperature will very rapidly rise so a material with a very good temperature stability was required. The variation of material properties with change in temperature should be as low as, I researched into High-Temperature Engineering Thermoplastics. A sample of these are shown below along with the reasons I have selected my material.
Polyvinyl Chloride (PVC) 
This is a highly popular, versatile synthetic plastics polymer. It is one of the most popular types of plastic which has different forms for ultimate flexibility. The softer, more malleable form is used in a wide range of food packaging, packaging of drinks, textiles, advertising vinyl signs and labelling. The material is also used to encase copper wiring due to its excellent insulating properties. In its more rigid form, PVC makes a good material for drinks bottles, children’s toys and water pipes. [  Popular Types Of Plastics Used In Injection Moulding | Adreco (adrecoplastics.co.uk)]
bowls, microwavable dishes and storage containers. [  Popular Types Of Plastics Used In Injection Moulding | Adreco (adrecoplastics.co.uk)]
Low Density Polyethylene (LDPE). LDPE is another common thermoplastic made from petroleum. It is flexible with high ductility and low tensile strength. LDPE is used to make plastic bags, bin liners, food trays, computer components and floor tiles. It is lightweight and easy to keep clean due to its smooth surface finish. [  Popular Types Of Plastics Used In Injection Moulding | Adreco (adrecoplastics.co.uk)]
Polyetherimide. PEI is used in applications that require high heat resistance, high strength and broad chemical resistance. It is also very stable thermally up to temperatures like 200 o C [https://omnexus.specialchem.com/selection-guide/polyetherimide ]. Not only that but it offers a very high resistance to wear a high speeds and pressures. The drill press main sliding unit is a process which involves high pressures to drill the holes during operation and therefore, it needs continuous sliding. PEI becomes very suitable for such conditions. It is also highly resistant to thermal cracking and is denser than the other polymers. Apart from all these qualities, PEI is also very resistant to any sort of reaction influenced by chemicals (acids, alkalis, fuels and alcohols etc). Most importantly, it offers a very high tensile strength of 16000 psi throughout a very vast range of temperatures from -270 oC to 300 oC. [ https://www.hardiepolymers.com/lp-polymers-uk]
The mould plays a major part in defining how much time the process will take, and the cost considered to have in the total cost and how good of a surface finish would be obtained. If these parameters are well understood and well implemented, work piece removal becomes very time and cost efficient. Without a need for further surface finishing to a set tolerance. To achieve this, the mould should be very smooth and the machine operator should be very experienced.
DPMSU is a process which involves high pressures to drill the holes during operation and therefore, it needs continuous sliding. During the manufacturing process and prototype phase I will ne to test the fatigue and strength of the product to align with servicing costs. The mechanical qualities will need be measured and scaled.
The total cost is still very low if compared to the material cost of metals. 

Task 5. 
Below is a technical drawing created using modelling software.
The design has been changed to allow for less material to be used and drive costs down, without affecting the products mechanical properties and strength.
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