


1.0 Introduction:
A drilling machine or drill press is a common item in the workshop according to DT Online (2016) and Patel, and Verma, (2015) and is used for multiple purposes. Interestingly, the drill press example in Figure 1 does not come with a drill attached, so a hand drill would have to be retrofitted into this.
This report will re-design a Drill-Press Main Sliding Unit (DPMSU) that replaces the green section of the assembly displayed in Figure 1. This report will also critically analyse of the original part, include a design specification to determine the requirements for the new part, the best manufacturing methods for the new part, and design ideas on how it will look after considering the previous points and the chosen design.
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Figure 1: Full assembly product

2.0 Critical analysis:
The part in Figure 2 has many advantages and disadvantages that should be considered when re-designing the part.
One advantage is the simple shape, so it would be easy to manufacture using methods such as moulding, milling and casting.
Another advantage is main body of the part is sturdy and durable. But one disadvantage is that where the drill hold attaches to the block part is thin and may break if put under enough stress.
Another disadvantage is that this design can only hold one type of drill, which limits what the part can be used for can do.
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Figure 2: DPSMU original part







3.0 Design specification: 
This design specification is based on Science Buddies (2021)
Table 1: Design specification for new DPMSU
	Aspect:
	Constraints:
Limits of the part
	Requirements:
What does it need to do?
	Final selection:
What is going to be done in the re-design?

	Aesthetics
	The part should not contrast with the rest of the assembly or damage the functional properties of the part.
	The part needs to fit with the rest of the assembly and look appealing without taking away from the function of the assembly.
	The design will have similar style to fit with the rest of the assembly and have a curved front and back to look appealing.

	Function
	The part must have a fixing to hold the drill and holes for the main shaft and spring to function.
	The part is required to hold the drill steady with little to no flexibility and without damaging the assembly
	The part will be made with function as the priority 

	Serviceability requirements
	The part must have a simple design to remove it from the assembly.
	The part must be easily removable from the assembly to check the part's stability, reliability and strength.
	The part will be made to be removable from the assembly to maintain it.

	Customer requirements
	The assembly cannot be too expensive, so customers buy the product. The assembly must last for 10 years before needing replacing.
	The part must last 10 years and be affordable. The customer will want the assembly to be reliable and to drill holes accurately. 
	The part will be created with customer requirements in mind (Camilleri, 2018)

	Safety of product
	The product has to be safe with PPE equipment being used Health and Safety Executive (2013). The product must also be within the Provision and Use of Work Equipment Regulations from the Health and Safety Executive (2014).
	The product must be safe within the mechanical and manufacturing engineering code of conduct (IMECHE, 2021) throughout its 10-year warranty. The product should also minimise other safety concerns, e.g. sharp corners and edges (deburring), jamming fingers and entanglement.
	The design will be simple but use Health and Safety Executive protocols and to encourage users to cover loose hair or clothes and wears glasses and appropriate PPE.

	Cost
	The price of the whole assembly cannot be more the £40.
	The cost for the whole assembly should be < £40. 
	The product will be made properly but cheaply. 

	Materials
	The part cannot weigh more than the base. The part has to be durable, strong and light.
	The assembly should be Non-corrosive to extend the warranty, and when the part is at the end of use, the assembly should also be easy to disassemble for recycling 
	The material chosen based on the constraints and requirements is a metal, specifically steel (Hodgson and Harper, 2004).

	Manufacturing method
	The part must be simple and the manufacturing time cannot take too long as the company wants to produce 1000 unit per week.
	The part should take as little time and staffing time to make as possible to make the required amount within the week.
	Based on the constraints and requirements, the best way to manufacture the part is to use multiple manufacturing techniques - e.g. casting and deburring. This will be explained in section 5



4.0 Design ideas:
The DPMSU can be designed in several ways based on the designer and design brief. These are some possible design ideas for a replacement part:
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Figure 3: Design idea 1
The first design idea (Figure 3) is a simple box-like structure at the back of the part that curves towards the front where there is a changeable drill hold so different types of fittings can be used for different drills. Figure 3 also shows two slopping curves leading to the drill hold fitting to minimise stress from the drill. The downside of this design is that the joint between the different drill hold and the part could be a weak point in the structure.
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Figure 4: Design idea 2
Figure 4 shows the second, simpler design idea meaning that the manufacturing time is less, so more parts can be made. This design also means that less material is needed for construction than the other designs. But, because this design is smaller, it is not as strong and may not handle the stress that the drill will produce. So, the design should either provide more strength or the material chosen must be capable of withstanding the drill forces. 
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Figure 5: Design idea 3
Figure 5 shows another design that is similar sized to Figure 3 but is more rounded. So, if the user's hand slipped and hit the DPMSU, they would not be injured. It is a simple shape, so manufacturing should be simpler. The drill hold is moveable in the vertical direction, so different drills with different heights could be used. However, this feature could also be a weak point on the structure and the pole that extends to the drill hold.

5.0 Materials and Manufacturing Techniques
Section 3 explains the material and manufacturing techniques selections. These are other possible options that could be used based on the different design requirements.
Another option for material is aluminium as according to Australian Aluminium Council LTD (2021) it is strong but lightweight, which would be good with this assembly as it has a small base, so the DPMSU cannot be too heavy. Aluminium can also be flexible, so if the drill has enough force going up, the part might bend to reduce accuracy.
Another option for the material is to use a composite (e.g. carbon fibre/plastic) as they according to The Essential Chemical Industry - (2021) combining two types of material can create a better lighter, stronger composite. However, the problem with composites is their cost and manufacturing time.
The chosen material for the part is steel because, according to World Steel Association (2021), it is robust and low cost and formable while retaining its shape under pressure.
Options for manufacture include milling, drilling, boring, casting, injection moulding welding and deburring. Casting and deburring have been selected.
According to Engineering Articles (2021), casting involves melting the material (steel) to form liquid and then pouring this into a mould to create the desired shape. Another advantage of casting is that multiple parts can be made at the same time. To make 1000 parts per week, moulds for 500 parts could be used with two melt/casting cycles per week. However, casting s can leave some rough edges so the second part of the manufacturing technique is the deburring. According to Aurich (2009), this smooths the edges of the product and remove imperfections.

6.0 Final idea:
The final design based on the design specification and the design ideas is shown in Figures 6 and 7. It has a rounded front and back to remove hand hazards but keeps straight sides to fit with the rest of the assembly and save on material. The design also has curves leading to the drill hold to minimise stress from the drill. Steel has been chosen as the best material with casting and deburring to manufacture 1000 units per week.
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Figure 6: Final design of drill press main sliding unit made in steel
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Figure 7: Final design drawing of drill press main sliding unit
7.0 Conclusion:
In conclusion, this report aimed to show the redesign of a drill press main sliding unit using a design specification. The redesign process started with a critical analysis of the original part and using this information and the design specification, a new part was designed from steel that works in the assembly but is safer and stronger. Casting was chosen as the manufacturing method because this could make 1000 units per week with deburring used to perfect each part.
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