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1.0 Appraisal of Concept Design.

[bookmark: _GoBack]When considering the consumer needs of the DPMSU, the component must have a number of different performance requirements to ensure it is sufficient for the DPMSU. The component must be reasonably light as the drill press in question is portable (is not a industrial drill press). Thus meaning the component must be manufactured from a reasonably light but strong material to ensure it is fit for purpose – which needs to be incorporated into the design process. Currently, it would be valid to argue there are clear improvements which could be made to ensure the component is lighter and as a result of this, more visually appealing to a consumer. Due to the components size (The amount of material incorporated into the design) we see a very basic shape to the DPMSU. By introducing an appropriate material and manufacturing procedure, it will be possible to significantly decrease the amount of material used to manufacture the component whilst ensuring it is still fit for purpose – this would also increase the manufacturability of the component as currently it would not be possible to manufacture the DPMSU to ensure the desired 1,000 units per week target is fulfilled.  From a functional requirement perspective, the the DPMSU is fit for purpose – though there are significant improvements which could be incorporated to enhance its performance (as mentioned above).

Whilst considering the aesthetic of the DPMSU – by reducing the material on the proposed DPMSU I could incorporate a lighter, more visually satisfying component which would serve its fundamental purpose. Thus being, maintaining the strength, rigidity, durability and decreasing the weight of the component. 

When considering the component from an ethical perspective – producing the component from metals with a low melting point will be better from an environmental perspective. Also, if It is possible to incorporate a recyclable material into the manufacturing process this would emphasize the components environmental properties.

The design must also embody the BS.EN standards to comply with legislation, this would also have to considered in its design specification and the components manufacturing method.


















[image: ]2.0 House of Quality.

(Image 1 – HOQ Specification
Reference : Microsoft Excel,2021).



























3.0 Improved Design Requirements.
When considering a improved variation of the DPMSU, there are fundamental flaws in its current design which have not been considered in its functional deficiencies. As the intended manufacturing process is to Die cast the component, the sharp edges we see throughout the component are not suitable for this process, to incorporate this it is possible to add  fillets to the DPMSU, “It is common die casting practice to use a fillet having a minimum radius of 1.6mm on inside edges. A slight radius on outside corners of castings reduces die cost and promotes the durability of any subsequent finish.” (Eng_Prop_D_Design Rules - Zinc Die Casting, 2021) this will increase its strength and encourage metal flow through the component when in casting. From a manufacturing perspective, to achieve the desired 1,000 units per week, including filleted edges would be a manufacturing necessity from a money-saving perspective as it increases the dies life, “Sharp edges create stress risers in the die steel that will cause cracks and premature failure of the die.  Sharp edges also decrease the metals ability to fill the cavity without defects” (Lennon, 2019).  As previously discussed, the products wall thickness is consistent throughout. By reducing the amount of material we use in producing the cast, we would be able too significantly reduce the price of production for each individual component. Furthermore, it is important to consider an area for the ejector pins to push the component out of the die, It would be better to include this on a thicker surface of the component post completion of the extruded cut to ensure no damage to the DPMSU when in process during manufacturing.

[image: ]














(Image 2 – Die Casting Procedure.
Reference - (Kopeliovich, 2021)









4.0 Manufacturing method.      
When considering a suitable manufacturing process for the drill press – it became apparent that Zinc die casting would be the most efficient manufacturing process to achieve the desired 1,000 units per week target. Die casting allows for good dimensional accuracy and ensures a consistent surface finish – which would ensure the part obliges to the manufacturers quality standards post processing. With regards to the material chosen, it became apparent that using Zinc instead of Aluminum would be a more calculated decision from a manufacturing cost perspective – as both hold similar properties but zinc is considerably cheaper. When considering Zinc manufacturability, zinc has a lower melting point than aluminum, thus meaning “that manufacturing with zinc is quicker, more energy-efficient and has lower production costs”(gjuteriteknik, 2021). Whilst considering this, whilst appreciating that aluminium is significantly lighter than zinc – but due to the size of the DPMSU the weight will not be a significant factor to the consumer – therefore for this reason a trade-off for a  slightly heavier product for a cheaper manufacturing cost is appropriate. As previously discussed, consistent wall thickness when die casting is imperative to the components design, it is important to note zinc is considerably stronger than Aluminium, and therefore “wall thickness of a component can be reduced. Wall thickness down to 0.4mm is achievable” (gjuteriteknik, 2021). This also reinforces the previous statement that it is possible to remove thickness from the initially proposed DPMSU to reduce the cost in manufacturing. From a consumer perspective zinc visually is the same as aluminium and has good hardness properties but is not brittle, meaning it is able to withstand cyclic loading from the vibration of the drill when in use, so it is fit for purpose within the drill press.  Additionally zinc is more durable than Aluminium and offers better corrosion resistance than that of aluminium, this is pivotal when considering the drill press could be used on a building site for example : “zinc alloys are much stronger than magnesium and have a substantial advantage in terms of corrosion resistance” (Seashore die Cast, 2017) .  Zinc also offers a more accurate dimensional finish than that of Aluminium – this also reinforces my initial point that Zinc should embody the component as from a manufacturing perspective working within tight tolerances is pivotal to ensure the manufactured components pass the appropriate quality checks. In conclusion to my previous statement, Zinc is most suitable as it offers high strength and hardness properties, it is corrosion resistant which ensures the drill press can be used outside in all conditions, excellent surface finish and offers better casting properties to aluminium (allows for thinner walls to be included in design) and is easily plated. (Seashore die Cast, 2017).


Prior to considering Die casting the prospect of sand casting was apparent. Following research it became apparent the process is not repeatable, due to a new cast having to be utilized post completion of every process and  its low dimensional accuracy due to surface shrinking when cooling. 












5.0 Completed Design.
When considering the improvements made to the DPMSU, we see a reduction in the height of the DPMSU from 100mm to 75mm to reduce manufacturing cost to produce the component. To reduce cost further and to increase the atheistic features of the part in question, the thickness of the DPMSU has been decreased by 6mm as the component now features a 3mm cut in both primary surfaces of the component.
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(Image 3 – Modified Component
Reference – Solid works 2020). 

This is possible due to the manufacturing process in question, as zinc casting allows us to achieve maximum strength at a wall thickness of 0.4mm. The component now has 1mm fillets throughout. This has been included purely from a manufacturing perspective to reduce high pressure being created on sharp corners of the DPMSU – ultimately causing the die to fail prematurely. By implementing the above, it is possible to prolong the die’s life which in favor reduces manufacturing cost from a facility’s perspective. The CAD seen in Image 3 as also been refinished in Zinc Die Cast to give a visual representation what the component will look like post process.

                                                                           























[image: ]6.0 Technical drawing.

(Image 4 – Technical Drawing
Reference – Solid works 2020). 
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