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1. [bookmark: _Toc502934528]Concept Design & Functional Requirements

[image: ]The Drill Press is made up of eight components:
· Base                                                                           
· Guide Shaft
· Lever Arm
· Link Arm
· Main Shaft
· Main Sliding Unit
· Support Clamp
· Top Brace Clamp


Figure 1 – Original Drill Press (Solidworks)



The wood, metal or other material would be clamped to the base. Drilling tool inserted into the main sliding unit and fastened in securely using a small screw. Lever arm then raised resulting in the main sliding unit moving up the main shaft to required height. Lever arm may then be lowered down with pressure so the drilling tool cuts the desired hole into the material.
[bookmark: _GoBack]The key component under observation for redesign in the report is the ‘main sliding unit’. The material used for the part must be stiff and sturdy so the part does not fail when pressure is exerted on the lever arm, allowing the drilling tool to penetrate the material. The sliding unit contains two holes that travel all the way through. One allows the unit to travel along the main shaft while the other allows the guide shaft to direct the sliding unit. On the side of the sliding unit there is a small extruded cylindrical boss which allows the link arm to connect to the lever arm.
[image: ]
Figure 3 – Side view of ‘main sliding unit’ (Solidworks)
Figure 2 – Underneath of ‘main sliding unit’ (Solidworks)
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2. [bookmark: _Toc502934529]Manufacturing method and material 

A suitable manufacturing method for production of the main sliding arm component would be polymer injection moulding. Injection moulding is a process in which a polymer is heated to a highly plastic state and forced to flow under high pressure into a molten cavity, where it solidifies (Groover, 2010, p286). 
The chosen polymeric material for the production of the part is Polyoxymethylene (POM). POM, also known as acetal, polyacetal and polyformaldehyde, is an engineering thermoplastic used in precision parts which require high stiffness, low friction and excellent dimensional stability. As a tough, solvent and fuel resistant plastic it is used for gears, bearings, window guides, speaker grills, zips, lighters, aerosol valves, fasteners and furniture components (plasticseurope.org, 2017). 
Polymer injection moulding allows for the production of complex and intricate shapes. Part size may range from 50g up to 25kg. The mould is the custom made tool and determines the part shape, size, dimensions and tolerances (Groover, 2010, p286). When production run for a specific part is finished the mould can be replaced with another for the next part. For the production of the main sliding unit, two steel moulds would be required. Enabling for the production of 500 units per week. The component split down the centre into two separate parts (left & right) for production, then joined together to form the completed sliding arm unit. 

[image: ][image: ]
Figure 5 – Interior view of part 2 of ‘main sliding unit’ (Solidworks)
Figure 4 – Interior view of part 1 of ‘main sliding unit’ (Solidworks)



The process required for injection moulding would involve the POM pellets being inserted into the hopper of an injection moulding machine. The machine consists of two main parts, the plastic injection unit and the mould clamping unit. The injection unit is much like an extruder. It contains a barrel fed from one end containing the pellets. Inside the barrel is a reciprocating screw that mixes and heats the polymer, while also acting as a ram that moves forward to inject the molten POM into the steel mould (Groover, 2010, p286). 




[bookmark: _Toc502934530]2.1 Benefits of injection moulding

· Fast production – (15-30) seconds each cycle time.
· Accurate – moulds allow a very precise finished product.
· Low labour cost – self gating, automatic tool, ongoing requires minimum supervision.
· Flexible – type of material and colour can be changed easily.
· Low wastage – most plastics recycle and mould tools can be refurbished or recycled.
· Large output – each injection mould tool will have a different guarantee. Some up to 1,000,000 mouldings, refurbished every 250,000 moulds.
3. [bookmark: _Toc502934531]Redesign for manufacture

Having selected polymer injection moulding as the process and polyoxymethylene for the polymeric material, redesign of the original component may begin. The component will be split into two separate parts for the production phase, requiring two steel mould tools. Features redesigned for each part will be the same, with the exception of the small cylindrical boss that only appears on one of the parts. The tool used to redesign the features will be solidworks CAD software.
First feature redesigned will be the wall thickness. The wall thickness for the part 16.5mm is decreased to 10.5mm, using the ‘shell’ feature on solidworks. Decreasing the wall thickness will result in a decrease in stiffness, however the part will weigh less, have a shorter cycle time and save on material costs (Bayer, 2000, p19).
In order to counteract the decrease in stiffness from altering the wall thickness, ribs will be added to the hollowed out section. Ribs provide a means to economically augment stiffness and strength in moulded parts without increasing overall wall thickness. Other uses for ribs include locating and captivating components of an assembly, providing alignment in mating parts and acting as stops or guides for mechanisms (Bayer,2000, p24). 
All sharp corners are removed using the ‘fillet’ or ‘chamfer’ tool in solidworks. Sharp inside corners concentrate stresses from mechanical loading, substantially reducing mechanical performance (Bayer, 2000).
The long straight edge along the side of the part will have a draft angle of 1 degree added to it. The reason for this is to ease part ejection from the mould. Less draft increases the chance of damaging the part during ejection from the mould. Additionally, moulders may have to apply mould release or special mould surface coatings or treatments, ultimately leading to longer cycle times and higher part costs (Bayer, 2000, p32).
The part with the cylindrical boss will be altered by adding a recess around the base of the boss to reduce the severity of the sink.
4. [bookmark: _Toc502934532]Conclusion
The original design concept was very basic and had plenty of room for improvement. The redesigned part can be mass produced via polymer injection moulding, using POM thermoplastic and meet the 500 units per week requirement. The alterations made should lower production costs and improve the functionality of the part.
5. [bookmark: _Toc502934533]Reference List

Groover, M. (2010). Fundamentals of modern manufacturing. Hoboken, NJ: J. Wiley & Sons. 
PlasticsEurope - Polyoxymethylene (POM) - PlasticsEurope . 2018. PlasticsEurope - Polyoxymethylene (POM) - PlasticsEurope . [ONLINE] Available at: http://www.plasticseurope.org/what-is-plastic/types-of-plastics-11148/engineering-plastics/pom.aspx. [Accessed 04 January 2018].
Bayer. (2000). Part and Mold Design. Pittsburgh: Bayer Corporation.
Figures 1-5 – All accessed on solidworks [5.10.2018]
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