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Anticipated customer needs
Firstly, the drill press main sliding unit must allow for the customer to smoothly drill a hole when using the drill press. The main sliding unit is the part that impacts this the most so must be suitably designed to ensure this factor is met. A second customer requirement is for the drill unit to be safe to use and ensure the customer is not put in any additional danger due to the design of the unit. Another requirement would be for the overall unit to be available to be used with a variety of different hand drills. The customer would also expect the overall part to have a long lifetime to ensure they do not need to repeatedly buy a new part. Furthermore, the overall drill press must be reasonably priced compared to competition and the DPMSU must not compromise this through a complicated design or costly material selection. The current design of the DPMSU satisfies these considerations and only minor changes will be made to improve this. Reviewing these features using the kano model I would classify most of these features as either performance or basic.[2] Looking at competitors’ tools may suggest that the possibility of the drill press being suitable for a variety of drills may be an excitement factor given that some competitors do not utilise an adjustable clamp.

Functional Requirements
As described in the customer needs the DPMSU must enable the smooth sliding of the drill pressing mechanism to allow the customer to smoothly drill a material. Another functional requirement of the DPMSU is to ensure that when a drill is placed in it, the angle of the drill remains at 90 degrees. This ensures that the drill will drill through the material in a straight line by default. The current design of the DPMSU and position of the clamp is in line with this requirement. The DPMSU must also secure the drill adequately to ensure that the drill remains at the 90-degree angle when the resistance of the material is met when drilling. The clamping mechanism covers this requirement simply and efficiently. Finally, the DPMSU must be able to withstand the resistance forces that result during the drill of materials that are declared as suitable for the overall tool. 

Aesthetic Considerations
The aesthetic design of the part may be the difference between a customer buying our product against a competitor. The DPMSU must fit the colour scheme and overall aesthetic of the entire tool. This may be done through painting the material, which means the material must be able to hold a coating of paint. Additionally, it must not have any visual defects such as rust occur over time. The aesthetics of the MDPSU must also not make the mechanism of movement appear too complicated as this could discourage a potential customer from buying our drill press.

Serviceability Requirements
The key factor for serviceability of the part is that the DPMSU must be able to be taken away from the drill press without breaking or damaging any part or the mechanism of the drill press. 

Ethical Considerations
The process for creating the part must be ethnically sensible and not take advantage of non-fair-trade practices. Additionally, the material selection should consider the environmental impacts of the given material such as the recyclability of the material. 

Codes of Practice
The DPMSU must not comprise the compliance of the drill press to the standard ‘Provision and Use of Work Equipment Regulations 1998 (PUWER)’.[2] As per this standard it is the manufacturing companies’ responsibility to ensure that the equipment is suitable for the action it is to carry out and ensures the safety of the person using the equipment.

Design Specification
Main needs and goals:
The main need and goals are to align with the customer expectations while providing a safe tool that aligns with the relevant specifications and codes of practice. This means that the product must provide a smooth drilling mechanism that allows the customer to accurately drill holes in the desired material. While doing this the tool must not compromise the safety of the customer in any way. The part must not compromise the cost of the tool to the point that the tool exceeds £40 as this would be too expensive compared to competitors. The DPMSU must be strong enough to withstand the resistance force when drilling a material and the design must not compromise this. The design of the DPMSU must consider the manufacturing method that is chosen to produce the part and must consider the risk factors and cost drivers of the process.

Target audience:
The audience that the product will target will be both commercial and domestic purchases. This means that the product must be suitable for home and work applications. This means that the part must be strong enough to last for a year without needing servicing. Additionally, the overall drill press must be easy to dismantle to allow ease of service in addition to regular checks from someone using the tool at a home working station.

Functional requirements and desired set of features:
Functionally the DPMSU must enable a hand drill to drill into material at 90 degrees. The DPMSU must also allow the mechanism of movement to act on the drill when it housed in the clamp. The part of the ‘drill press main sliding unit’ that holds the drill must be suitable for use with a variety of different drills with differing dimensions.

Aesthetic aspects:
Aesthetically the part must maintain the simplistic look of the drill press and be able to hold a coating of paint. The material chosen to produce the DPMSU must not rust over time. 

Life and Serviceability requirements:
The tool and mechanism of movement must be able to last for a minimum of 10 years. This must not be compromised by the DPMSU. The DPMSU must enable the deconstruction of the drill without the need to destroy any component. The component must be environmentally sensible and consider the carbon footprint of the product.

Manufacturing Method
The manufacturing method that I have selected to use to create the DPMSU is injection moulding. The material that will be used to build the part will be a polymer. By having an injection mould set up it will allow the company to produce the required 1000 units a week. In addition, the part will have the required strength to carry out the task due to the low defect rate caused by the injection mould process. For the process to work however the part must not have sharp edges as this would make it difficult to injection mould and increase the risk of fractures at the stress points. In addition to these points the injection moulding process will limit the number of steps needed to reach the final product which will in turn decrease the lead-time in producing the part. An initial investment will need to be made by the company to acquire the mould needed for the process. However, the speed of production, dimensional accuracy and defect rate will make the investment worthwhile. 
Design Development
Starting Design
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All sharp edges removed and replaced with fillets.
[image: Shape

Description automatically generated]













Sharp edges removed. This has been done to both improve the aesthetics of the part and to improve the ease of the manufacturing of the product.

The removal of material was considered to limit the material cost of the part. The benefit the small reduction of material was compared to the increase in compilation of mould would greatly increase. In addition to this the thinner segments of the DPMSU would result in a lower capability to withstand the stresses of drilling the material. When performing this pro con analysis, it was decided not to remove the material. As the cons outweighed the benefits.

[image: ]Technical Drawing

References
[1] – Unknown. (Unknown). Kano Model. Available: https://www.productplan.com/glossary/kano-model/. Last accessed February 2022.
[2] - UK Government. (1998). Provision and Use of Work Equipment Regulations 1998 (PUWER). Available: https://www.hse.gov.uk/work-equipment-machinery/puwer.htm. Last accessed February 2022. 
[3] Unknown. (Unknown). WHAT IS INJECTION MOULDING? – DEFINITION, TYPES AND MATERIALS. Available: https://www.twi-global.com/technical-knowledge/faqs/what-is-injection-moulding. Last accessed February 2022.
image1.png




image2.png




image3.png




