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1.0. Introduction. 

This report is a brief analysis of the current design of the DPMSU followed by a proposal for a new design. Customer and market research are conducted to quantify and determine the appropriate design changes to improve the current design as best as possible. The house of quality product planning matrix is used to determine the most critical characteristic which customers are looking for and applying them to the newly proposed design. 

































2.0. Research

Customer Research

When comprehending research to determine customer requirements, it was apparent that due to the nature of this tool it is very much a pillar drill for home use or mobile and taken to jobs. Unlike a pillar drill you would find in an engineering workshop this would be used in a small workshop like at home. Therefore, affordability is one of the largest factors when considering the design. 

It must be simple to operate and low maintenance. When designing the pillar drill these functional factors are very critical to consider. Ideally, the pillar drill must require little to no maintenance and still perform exceptionally. 

The new proposal must look aesthetically pleasing and robust in build. If the pillar drill was poorly designed and almost felt flimsy. The customer would not feel comfortable using it as it could be potentially dangerous when operating. An attractive and easy to clean finish must be on the surface of the pillar drill.

Market research

Other competitors have considered all the above factors when designing their product. 

Some competitors have made their products easier to use than others. Therefore, to contend with the stronger competitors, ease of use must be highly considered. Also, all competitor products have aesthetically pleasing finishes, mostly with a metallic finish. 

The other products are very similar in size and an appropriate material has been chosen to construct the products. Giving the products a robust appearance and feel. 

When researching competitor products, it was apparent that all products needed little to no maintenance keep them running efficiently.



 








3.0. Manufacturing Method and Materials 

When determining what manufacturing method is best, several different factors must be considered. The cost, UPW (Units per week), Quality and more important than ever environmental impact.

Due to the fact this will more than likely be a product used in a small home workshop low cost is key. Therefore, when considering the materials, a cheaper material and process must be chosen. 

Casting would be the best option for a product like this. When considering 1000 UPW as fast, repeatable and efficient method of casting would be best. Therefore, die casting and investment casting could be considered. “Pressure die casting is an automated process in which the metal is injected at high force into the die. It’s a quick, cost-effective and reliable process for a high-volume production and the metal components manufactured through it are net-shaped and have tight tolerance” [ Dean Group International, 2021] [https://www.deangroup-int.co.uk/die-casting/].  Also, die casting has a low probability of defects and flaws if the die is designed and set up correctly. Die casting produced a very aesthetically pleasing and desirable finish due to the smooth surfaces of the die it is injected into. Die casting can also produce a product straight from the die to push fit tolerances, therefore machining post casting is not always necessary (Based on design). 

Investment casting is also an option, this is due to the accuracy of the casting and the ability to produce many products at once. “IC offers great design flexibility since you can cast intricate shapes and easily incorporate design features, such as logos and other information, into the component. You can also achieve precise dimensional results, complex geometries and thin-walled parts. DC offers good dimensional results but cannot produce the level of intricacy that IC can.” 
[East West Manufacturing,2020] [https://news.ewmfg.com/blog/investment-casting-vs.-die-casting-considerations-when-choosing-process]. Investment casting is one of the more expensive methods of casting although the tooling cost is less than die casting.

If casting is going to be the chosen process for the drill press the material chosen must suit. Therefore, a material with good fluidity when molten to help the material flow and fill the mold properly is required. Zinc and Aluminium are the two best materials suited for die or investment casting which also have the desired mechanical properties for the drill press. Both Zinc and Aluminium have enough yield strength and hardness for the application. Therefor, either material will be able to withstand the forces applied during operation.  [“If ease of casting, economy and a great-looking final product are your top priorities, you may want to look more into zinc alloys, which cast very simply, still have good strength, hardness and dimensional stability and are quite easy on your dies, giving them a longer life than aluminum alloys have.”][DieCasting.Com, 2021][ https://diecasting.com/blog/2018/08/31/what-metal-should-die-cast-with] 

The lower cost of die casting, while maintain dimensional accuracy and quality finish makes it the more suitable option for producing the pillar drill. Although the initial tooling cost is high for the mold itself. The rest of the die casting process is minimal cost. The equipment used to inject the material into the die cast is expensive on initial purchase. However, if well maintained the equipment will last a long time.  Die casting can easily produce the required UPW.

Due to the lower melting point of Zinc(419.5°C) in comparison to Aluminium (660.3°C),  Zinc would be the better choice. Firstly, less energy is required to reach melting point, Also the lower melting point would cause less ware on the die. Therefore, lasting longer before it needs to be changed. “If maintained correctly a mold used with zinc will last a lifetime, whereas an Aluminium mold would have to be replaced after 100,000 uses.”[ gjuteriteknik,2021] As wear well as having less effect on the environment. You could also consider the manufacturing process of Aluminium regarding the environment. The process for extracting the raw material bauxite which is used to produce Aluminium is very detrimental to the environment. Due to the large areas of land which must be mined to extract the Bauxite from the earth. One method to combat the environmental effects of Aluminium would be to use recycled/reclaimed rather than virgin material. 























4.0. Product Analysis 

When analyzing the existing product there are several changes which can be made to improve the design for function and manufacturing.
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· Very basic design
· Basic clamping method for the drill
· Standard Runners

Design improvements. 

Basic Design
When evaluating the original design there are a couple of things which could be changed to improve fit and function. Firstly, the square edges of the design can introduce hot spots and weak points when casted. Adding fillets to the edges will improve the flow of material as well as the strength and integrity of the part. The fillets also minimize the wear on the tool therefore the tool must be replaced less lowering the overall cost. Introducing metal savers to the design. Reduces the consumption of material as well as maintaining the structural strength of the product. 

Basic Clamping Method
The current design looks like it would use a basic nut and bolt system to clamp the drill in place. However, this would require additional tooling to secure the drill in place. A spanner or ratchet and socket. I believe to make this a more used friendly design a simple crammed clamp could be used to secure the drill in place. The 2mm offset on the clamp will allow the jaws of the drill press to be pressed together. Due to the fact the cammed clamp is adjustable it can take up any future ware and allow different side drills to be used as long as they are small enough to fit in the jaws. The current dimension of the jaws seems to be universal across pillar drills. 

Standard Runners
To improve the method in which the 25mm guide shaft operates the original 25mm bore has been opened to 28mm to a depth of 20mm. This created a boss for a standard self-lubricating bronze bush. The bush will be pressed into the 28mm boss either side of the DPMSU. The remaining 25mm hole will be opened to 26mm to give clearance between bushes. Due to the fact the bronze in impregnated with a lubricant this will improve the sliding function of the DPMSU. Also, this will reduce the requirement for additional lubricant and maintenance. 
































5.0. House of Quality
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[bookmark: _GoBack]6.0. Proposed Design Description


After analyzing the design from a customer and manufacturing perspective a list of recommended changes was generated. These changes are briefly descried below.
[image: ]

· Easier Clamping Method – An ease to access boss has been designed on the left-hand side of the DPMU to allow a band clamp to be used. A M6x1.0 nut with and external hex diameter of 10mm will slot in. Allowing the M6x1.0 bolt of the cammed clamp. The band clamp has a 2mm offset which will allow for maximum clamp load if required.
· Improved Sliding Method- A 28x20mm boss has been introduced to allow a brass bush to be pressed intro the DPMU. The brass bush has a 28mm external diameter with and internal diameter of 25mm.The original 25mm bore has been opened to 26mm to allow clearance for the 25mm bar between bushes. The width of the DPMU had to be increased to allow enough material to fit the bush.
· Addition of fillets – to increase the ability to cast the component. The fillets reduce the potential of introducing weakness into the part as well as increase the aesthetic appearance.
· Metal Saves Introduced – The metal saves haven’t only reduced the volume of metal being used per unit it also adds a more aesthetic appearance to the part. 
· Affordability – The material Chosen was zinc to reduce the cost and improve the manufacturability and appearance.
· Addition of Spring – A Spring has been added to the components to. The hole with a 20mm Diameter and 50mm depth is designed to house a spring which is held in place by a 6mm dowel. 
· Conforming with Standard - both bosses for the bronze inserts and 6mm dowel hole are designed to comply with BS1916-1 to ensure a successful interference fit is achieved. All threads also comply with the ISO 724 standard. This is the most common metric standard for fixings. The drawing of the design proposal has been completed to BS888. 
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