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Executive Summary

This report will be aiming to address the redesign of a drill press sliding unit. The report will also look at all aspects of manufacturing such as the design and materials used. New products will be looked at with a total of 500 units projected per week. 
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Within this report, all aspects of the design and manufacture of a new and improved sliding unit for a drill press will be critically appraised. Things such as material, cost, environmental considerations and type of manufacturing process will all be looked at and modified, where possible, to complete the final report. It will begin by looking at various different types of drilling products available, together with some advantages and disadvantages of each method
The drill press sliding unit will be the same specification as the old one in terms of function and it will connect to the existing drill press. All key features will be maintained but anything else may be modified. Health and safety and environmental considerations will be made and analyzed.
The idea is that a sliding unit will support a normally hand held drill. The aim is to produce 500 units per week, so the report will aim to achieve this figure as efficiently as possible. The report will hopefully find the best possible way to get the drill press sliding unit to market as a product that will last.
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‘A drill press can be used to perform a wide variety of shop techniques, including sanding, hole sawing, shaping, metalworking and buffing and grinding’. (Capotosto, 1985). This shows that a drill press can be used for an array of different applications in a workshop environment and can resultantly be an effective tool.
A drill press can decrease the possibility of human error when compared to a hand held drill and for drilling applications that need maximum levels of accuracy the drill press would be the best option. The drill press sliding unit is made to support the hand held drill in order to take away this human error. The best comparison to be made with the drill press is a pillar drill and the main difference between the two is size and cost. The drill press, however has the advantage of being fairly mobile which means it can be carried from one place to the next but the then disadvantage would be the drilling accuracy as if you can carry it around there is a good chance the drill could move slightly when performing drilling operations.

[bookmark: _Toc378624632]Product Design Specification (PDS)

1. Performance
1.1 It will be support and hold a standard sized hand held drill
1.2 It will be able to slide up and down the main shaft of the drill press.
2. Environment
2.1 The drill press sliding unit itself will be made from plastic
2.2 The packaging will be made from recyclable materials.
3. Economy
3.1 Cost will need to be as low as possible.
3.2 The design will have cost in mind so a cut down on material will be necessary.
4. Quantity
4.1 500 parts per week will need to be manufactured.
5. Weight
5.1 It will need to be as lightweight as possible but maintaining strength
5.2 It will need to be light enough for the customer to lift with the drill mounted.
6. Health and Safety considerations
6.1 The part will have no sharp edges
6.2  It must be strong enough so that it doesn’t deform during drilling operations
6.3  The part must have an age specific marking on any packaging
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Below are the two designs, the original is on the right and the new design is the one to the left. From the original you can see that the middle of the body has been cut out which will make a substantial saving on material. Draft angles have also been added to enable release from the die tool during manufacture. The fastening mechanism also has a hexagon counter bore so that a wing nut can be hand twisted against the hexagon bolt being held inside the counter bore.
All other key features have been kept the same, however, trials will be run first with a prototype and if need be the part will be strengthened by whatever means necessary.
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The manufacturing process to be used will be based on the material being used and the volumes required. ‘Injection molding is a process where a polymer is heated to highly plastic state and forced under high pressure into the mold cavity’ (Groover, 2010) He goes on to say how injection moulding is great for producing high volume plastic shapes. The injecting molding tool would be made up of two parts with sliders for the holes possibly positioned using a pneumatic cylinder. 
The prototype can be made with a 3D printer to test the product against the main frame of the drill press and it can also then be used for getting a scale of size. 3D printing is ‘an additive fabrication process that can turn computer generated geometry into physical objects’ (Micallef, 2015) Despite this being a great way for making a prototype of the drill press sliding unit, however it is a timely process and so it would not be applicable for the volumes needed and therefore it would only be used for the design stage and prototyping. The energy costs and time taken would not work for the volumes needed.
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During the design process, it is important to look at the material to be used, the material required is a plastic but we need it to have a high tensile strength and also not be too expensive. The drill press sliding unit needs to be resilient when it comes to vibration, heat and stresses applied from the drill.
It’s worth considering that for the work we are going to do, injection molding has been chosen as the manufacturing process to bring the product to market.  
Typical materials used for injection moulding are:
· Acrylonitrile-Butadiene-Styrene ABS
· Nylon PA
· Polycarbonate PC
· Polypropylene PP
· Polystyrene GPPS
Information from (bpf, N/A)
According to Massey ‘Nylon 66: has good tensile strength, heat resistance, abrasion resistance, solvent resistance and toughness’ (Massey, 2003) this would appear to be the best option as it ticks all the boxes for what the product design specification suggested. It is also ‘relatively inexpensive’ (plastics, 2013) which again correlates to the specification needed. Nylon can also be used with the 3D printer which would be excellent for comparisons with prototyping.
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Health and safety needs to be looked at throughout the manufacturing process as the plastics are going to be heated when injected and there will be a lot of stored energies being used that could cause harm. Full PPE is always advised when working in manufacturing and with machinery. Avoiding human contact is advised where possible, particularly in the removal of the product from the injection mould tooling. HSE regulations must be followed at all times in the manufacturing process.
Secondly the product itself needs to have a safety factor so that it doesn’t fold under use of the drill when the customer is using it. To safeguard this, proper testing must be carried out. Also, the finished product must have a smooth finish with no burrs or sharp edges that could cause abrasion to the customer. 
Thirdly, safety instructions would need to be supplied with the packaging to inform the user.
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Despite the product itself being made from Nylon 66, which is difficult to recycle, the product is designed to last and be a one-time product, as opposed to a product that will need continuous replacements which suggests that the material being recyclable is not absolutely essential. However attempts will be made to make the packaging as environmentally friendly as possible and if it is possible it would be used from recyclable materials.
Energy usage would also need to be minimized which would not only be beneficial for the environment but also beneficial when you consider the overall costs of overheads. This could mean we need to consider what happens once the 500 units have been produced per week and what speeds we run the machines at as each will affect the energy used.
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To conclude, the report has looked at many aspects of the design process of the drill press sliding unit and despite there being some uncertainty with the design itself of the new drill press sliding unit (mainly being the strength of the unit being questionable due to the lack of testing) I feel that the product could be taken to market and mass produced as per instruction.
I feel that the manufacturing process of injection moulding was the best option for the volumes needed when compared to 3D printing, which as mentioned, is a very slow process in comparison. As discussed though, 3D printing can be used effectively to make a prototype of the drill press sliding unit. I feel that the Product Design Specification has been met in that cost has been lowered with a saving on material used.
The material selection I feel is also fair, in that it meets again, all aspects of the requirements in the product design specification. Nylon 66 not only offers strengths, which are advantageous to the product but it is also a material that we can use with the 3D printer for the prototype.
Finally, I feel that health and safety considerations as well as environmental considerations have been adequately addressed meaning that the design and planning of the manufacturing of this product has been successful and could now be taken to the next stage.
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