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[bookmark: _Toc502947411]Executive Summary

This report will be looking at the concept design for the Drill Press Main Sliding Unit DPMSU. The report will be analysing the features of the concept so that the important features, these can then be incorporated in to the final designed to ease manufacture of the unit. Next this report will be considering a suitable manufacturing method for the unit, from the 3 main types of manufacturing methods which include additive, subtractive and forming methods. Once the manufacturing method has been decided this report will consider the choice of material of the unit. Finally, this report will follow the development of design for the final design incorporating design for manufacturing to explain the final design over the original concept. 
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As part of the BEng in Manufacturing and Mechanical Engineering, Engineering Design module. This report will be looking at the development for an alternative design for the Drill Press Man Sliding Unit (DPMSU). Firstly, there will be an appraisal of the concept design for the DPMSU, looking at the design features and the functional requirements that will need to be added to the final design. Next this report will be considering a suitable manufacturing method for the unit, as well as the material for production of the unit. Finally, there will the development for the final design to explain the final design over the original concept. 
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Figure 1 Original Concept For the DPMSU

This part above has not been designed from a manufacturers point of view or as an assembly point of view. Due to this issue there are certain qualities that the part currently has that would be difficult to manufacture. Such as the boss on the right side of the unit that connects the unit to the lever mechanism. This boss would have to have a second process to ensure the boss would be on the unit.
The hole for the spring return as a joint bar at the bottom of it. This would cost to have in place and most manufacturing methods would not be able to achieve such a feature. 
The Looking at the main sliding hole there seems to be no tolerance on the main sliding hole. If a lose tolerance was used this could cause the Unit to be manufactured under the desired measurement causing the Unit not to fit onto the main sliding shaft
Looking at the clamping mechanism on the concept, it seems that, the gap in between the anvils is not enough to clamp to correctly this could either cause the user some difficulties. This could restrict the user on the size of the chuck of the drill. Or it could cause the drill not to be clamped correctly and being unsafe in operation. 

The final design will need to have the following features:
· A hole for the unit to slide up and down on the Drill Press Main Shaft
· A hole for the guide shaft to keep the unit positioned on the Drill Press 
· A hole for a looking mechanism to keep the unit connected to the Guide Shaft
· A hole for a spring return 
· A mechanism to hold the spring return to the DPMSU.
· The Unit must have a clamping mechanism so that it can clamp a drill chuck into place.
· The Unit will have to be able to fasten to the lever to ensure that the user has full control over the displacement of the main sliding unit.
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There are three main type of manufacturing methods for polymeric materials, these are the following:
· Additive Manufacturing 
· Subtractive manufacturing 
· Formative Manufacturing 
These three methods present their own difficulties in manufacturing as each require certain parameters that need to be met to ensure minimal scrappages. To be able to produce 500 units per week there would need a manufacturing method that could be able to handle low to mid volume. 
Additive manufacturing or 3D Printing, is a slow process compared to the other methods of manufacturing. The reason this is a slow method is that it builds the process up layer by layer This process is not normally used in full scale manufacturing of parts. Currently additive manufacturing is used to create prototypes, one off units, as well as to be used to test out theories and concepts. Due to this this method would not be able to handle 500 units per week.
Subtractive manufacturing is the process of reducing the amount of material from the original material billet. The type of manufacturing is a more traditional method. This method uses machines such as Milling Machines, Lathes, CNC as well as hand tools such as files and saws. This method is considerably faster that additive manufacturing as the use of machinery such as CNC machines. These can produce a part in minuets compared to additive manufacturing which produces parts in hours. This could support 500 units a week, but it would cause a lot more waste than other methods.  
Formative manufacturing is the process that uses a mould to create the part, for example casting vacuuming forming or injection moulding. This method can use a wide variety of materials. Formative manufacturing can have a low cost per unit. The costly part for this kind of manufacturing is that each mould tool has a high cost to produce.

The material of choice for the build would need to have certain properties to be able to use the part the way it is designed to be used. The part will need to structural integrity as well as it will need to be able to hold the weight of the drill. The material must be able to flow round the mould and be able to be eject out the tool due to this a thermoplastic will be needed to be used. According to (Plastics International, n.d.) Acrylonitrile-Butadiene-Styrene ABS is a low-cost polymer that is ideal to use when a design need strength and stiffness. ABS have great aesthetic qualities.
Other materials that are used in injection moulding are:
· Nylon 
· Polypropylene
· Polycarbonate
· Polystyrene
(British Plastics Federation, 2018)
 The suitable manufacturing method for the final design would be to use a form of formative manufacturing method called injection moulding. According to (British Plastics Federation, 2018) injection moulding as a lot of flexibility in size as well as the shapes that could be manufactured in this manufacturing method. 
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For the final design needed to be designed for manufacture. With that in mind the final design will be split in half, so the injection moulding tool will form half of the unit. This will require the unit to be doubled to assembled together. This will require an assembly process which will increase cost per unit. But it means that it is possible to use a two-part tool, which makes the tooling cheaper. 
For the design itself there will need to have at least a one-degree draft angle on the horizontal faces. According to (Dupont,2000) each of the ribs will need to have there-own draft angle of 1 degree.
The outer side will be shelled out with a wall thickness of 2.5 mm. Ribs will be included for strength and stability. The inner face will be left as a solid to ensure the adhesive has a big surface area to use.
When the two halves are mated together an operator will need to glue the two faces together using a form of adhesive. Such as two-part epoxy resin to ensure that the mating faces won’t come apart. The clamping point will not need to be glued together as it will have a hole for a bolt to go through.

[bookmark: _GoBack][image: ][image: ][image: ]The views bellow shows the final design for the Drill Press Main Sliding Unit.
Figure 4 Final Design
Figure 3 Final design
Clamp for Drill Chuck
Hole for Guide Rail
Hole for Spring Return
Hole for Main Sliding Unit
Figure 4 Top View of Unit
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In conclusion the concept showed the features that the final design needed to have, but the concept itself would not be easy to manufacture from the way it was designed. The features that the final design had to have where the following:
· A hole for the unit to slide up and down on the Drill Press Main Shaft
· A hole for the guide shaft to keep the unit positioned on the Drill Press 
· A hole for a looking mechanism to keep the unit connected to the Guide Shaft
· A hole for a spring return 
· A mechanism to hold the spring return to the DPMSU.
· The Unit must have a clamping mechanism so that it can clamp a drill chuck into place.
· The Unit will have to be able to fasten to the lever to ensure that the user has full control over the displacement of the main sliding unit.
These where captured from the concept and designed into the final design. 
The final design is to be manufactured using injection moulding under the formative manufacturing method as it is a fast method to be able to produce the amount of parts needed. The price per part would be significantly lower compared to the other manufacturing methods. 
The material of choice for the final design is Acrylonitrile-Butadiene-Styrene ABS. As ABS is a low-cost polymer that is ideal to use when a design need strength and stiffness. Which it will need in this design.
The Final Design includes the features listed above, the design also uses a one-degree draft angle on the horizontal faces. The design has been designed so that to parts will make one sliding unit. This process will cause the part to have an assembly operation, but it will reduce the tooling cost as the part has been designed with a two-part tool in mind. The unit uses a 2.5mm wall thickness. The assembly operation will involve using an adhesive such as two-part epoxy resin to glue the two parts together. The clamping mechanism using a nut and bolt to ensure a good clamp on the drill chuck 
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