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[bookmark: _Toc32594300]Abstract
The reason for this report is to critically appraise the design of a drill press main sliding unit (DPMSU). Furthermore, this report will touch upon the process of manufacturing the DPMSU alongside the material that is used to create the part with the reasoning behind the choice of material. Included in this report is a new design of the DPMSU created on the solidworks 2019 software and the benefits the new design brings.
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A drill press is a machine heavily used in workshops that can produce a hole in hard objects. To function a drill press correctly it first has to be clamped onto a workstation. These machines are usually large and fitted with high speed drills which in turn, can pierce most materials, leaving a clean hole in the desired position. These machines are used when a more precise and clean hole is needed on very hard objects. They do not possess the same kind of flexibility of a hand drill however the drill press has some desirable features;
· Hand fed or auto fed into desired position
· Can alter the spindle speed for cleaner cuts
· Can drill several holes simultaneously into a workpiece 
Although its main use is to drill a hole into a workpiece whenever needed, once invested into, the lifespan of a drill press is very prolonged and routine maintenance is simple and quick to carry out.


[bookmark: _Toc32594302]Critical Appraisal of Prototype
The original concept of the drill press main sliding unit (DPMSU) is a simple one. This concept would work with any kind of drill however when taking into consideration a number of aspects of the design, it is clear that there is a number of improvements that can be made to the design that would not only improve the robustness of the part, but would be cost saving to manufacture also.
The original concept of the part would cost a lot in raw materials as the part is simply a solid block with a grip attached to it. This makes the DPMSU an unnecessarily heavy part. When in action, the main stress going through the part would be in the edge between the grip and the main body of the part. The current straighter edge of the part is very prone to failure as all of the stress is concentrated into this little corner. Alongside the problem edge, the grip of the DPMSU is simply not thick enough. This will directly affect the longevity of the part as the smaller grip would not be able to sustain heavy use against hard materials.
When designing a drill press unit, a few factors need to be considered. When manufacturing the part, the new design will be substantially lighter due to less material needed to create the final part. The material I have chosen is Polyetherimide (PEI) as this element holds a lot of desirable properties. To achieve the desired 1000 units per week, the manufacturing process I have chosen is injection moulding. As well as the manufacturing of the part, the design of the drill press needs to take into account its operational use. The drill itself would need to be strong enough to withstand any material placed underneath it. As well as this, the smoothness of the sliding unit is important for safety of the person operating the machine and for longevity of the unit. When the drill press is being used regularly or being used to create simultaneous holes into a specific workpiece, the melting point of the elements used to create the unit is important as overuse of the part would generate substantial heat and would cause the part to fail. When considering the requirements of the customer, the DPMSU needs to be robust, easy to use and maintain, easy to produce and transport to create a successful and worthwhile part. 
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The material chosen to create the DPMSU is Polyetherimide (PEI). To go hand in hand with the material, the manufacturing process to create the part is injection moulding as this technique will be used to precisely create the DPMSU. Injection moulding is the best method for manufacturing this part as the process is simple and efficient and the end product is exactly what has been designed. 


[image: ]Figure 1 - Injection Moulding Diagram (Mouldings, 2013)











By looking closely at the diagram, the process of injection moulding is the following; 
· Polymer granules are fed into the hopper and straight into a heated barrel.
· The reciprocating screw and the heater now action and start to melt the granules. 
· Once melted, the plastic is now injected into the mould cavity via the nozzle.
· The plastic cools and hardens to the specified mould.
· The mould tool is mounted on a moveable plane that opens up when the part has solidified fully. 
· The solidified part is now ejected out with the use of the ejector pins.
This simple and effective technique was chosen due to it being the most efficient in creating parts with complex geometries. Using this process to create the DPMSU, the mould needs to be filled completely to avoid any defects once fully solidified and ejected. Any surplus of material can be reused which is an added bonus to keep costs to a minimum. The high efficiency of this technique allows the production of multiple parts to be created quickly unlike other methods using a single mould. This also adds to the cost effectiveness of this technique in creating high quality and strength products. (Coating, 2014)


[bookmark: _Toc32594304]
Polyetherimide (pei)
The use of PEI to create the part was considered because of the desired properties this plastic possesses.  Amber in colour, this high performance thermoplastic has great mechanical, chemical and thermal properties. For the DPMSU, the use of this material allows it to undergo heavy use due to its high resistance to heat. The effects of heat don’t take place until temperatures of 371C are reached, and even so this will only cause a small loss in the parts mechanical properties. The DPMSU will have great longevity due to the materials resistance to creep, allowing regular use without the worry of the part failing. This material has great processability allowing it to go hand in hand with the manufacturing technique chosen. Some other desirable properties this material possesses are shown below (PPD, 2015)
· Excellent resistance to wear under high pressure and sliding speeds.
· High tensile strength (-270C – 300C)
· Excellent resistance to stress cracking
The price of PEI per kilogram ranges between 18 – 22 pounds in the current market (Market, 2020). This is probably in the top end of the budget however with injection moulding, there is the option to use filler materials that can also improve mechanical properties of the piece and create an even more durable part. 
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[image: ]For my final design, I took into consideration a number of things to create a DPMSU that is robust in nature, strong whilst in use and is also pleasing to look at. These improvements to the design directly affect the cost of manufacturing and also the longevity of the part. Below are the following aspects of design that I have chosen to improve the part; 
· An alter in ratio of thickness of the grip to the main body, creating a stronger grip.
· The original filleted edge needs to be altered to take away extra stress put on the part.
· A unique design on the main body to create a saving on raw material costs.
Changing the geometry of the part will increase the strength as the part will be able to undergo repetitive use without the worry of its mechanical properties altering and thus leading to failure. The filleted edge will take away extra stress placed on the grip that would overtime cause the part to fail or undergo deformation. The creative design was simply added to the part to reduce production costs and this doesn’t affect the strength of the part as the depth was kept to around 10mm. 
[image: ]
[bookmark: _Toc32594306]Conclusion
When considering the original concept of the DPMSU, it was clear that there were areas of improvements that could be made to the design that would greatly increase the longevity of the part. High strength material, Polyetherimide incorporated with an efficient technique, Injection moulding to quickly create a robust and high strength part ready for use in the workshop. 
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