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Introduction


A Machine Tool manufacturer has requested assistance in the production of a new Drill Press. The company has asked to help developing the design of the pre-existing “Drill-Press Main Sliding Unit” (DPMSU) without any manufacturing considerations. In this Technical Report, A Critical appraisal will be conducted will be performed on the pre-existing design concept of the DPMSU.
‘House of Quality’ sheet will be conducted, with the information extracted from the HOQ, a design specification can be built that anticipates what the consumer looks for when in the market for a Pillar Drill.
Manufacturing considerations will need to be made on, how the product is going to be made, how is it going to preform and how can we make it better, giving a clear guidance from start to finish of the production plan.
Lastly, a Technical drawing will be created to meet all the highlighted requirements stated in the design specification. With all the work being complete, a Technical drawing of the final Drill Pillar Main Sliding Unit can be created outlining all sections covered in this technical report.
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Overview
To anticipate a customer’s need, The Customer is going to be requiring a Drill Press that is cost effective, reliable, good appearance, size of the tool and how mechanically sound the tool is. These are the targets that need to be met in order to increase customer satisfaction.
The Functionality of the Drill Press needs to be correct, it needs to build from a hard material to decrease any chances of bending, wear and tear. It needs to be able to move freely on a vertical axis and consistency to ensure longer life of the tool. The sliding unit is required to clamp the drill in the sliding unit securely to avoid any health and safety risks while not compromising any functionality towards the DPMSU.
Keeping the unit aesthetically pleasing is important as it will make the product eye catching to the customer. This Drill Press will have to be clean and smooth to the touch, while keeping its reflective shine to give it that more polish look. To achieve these desires, a material with Chromium would be a recommendation as it will keep it from rusting and a reflective look. Taking other products into consideration, it is much more appealing to the consumer to have shiny tools. The product needs to be easy to maintain with next to none service requirements, this will be more attractive as it will be easier of the consumer to use and give it a longer lasting life.
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To create a Design Specification, A ‘House of Quality’ sheet needs to be conducted to establish what is the best route of process to go down in order to meet all customer needs and requirements, the Findings shown by the ‘House of Quality’ show that the process requires a high volume of production, good quality finish with a low cost, the DPMSU need to have a good service life, a good size and be safe to use.

Design specification 
Target Market: The target market will be consumers requiring a drill press.
Functions: The DPMSU will be simple, effective and modern looking. It will give reliable results and consistent accuracy.
 Materials: Materials required to manufacture this unit will be a cast steel coated in Zinc to resist corrosion.
Overall Size: precise measuring equipment will be used that are calibrated to an ISO Standard.
Manufacturing processes: The DPMSU will entirely be made from Permanent die casting, will me machined done to appropriate size and finish.
Product life span: manufacturing to a high standard to give the best life span possible.
Aesthetic appearance: the material will have a machined finished look to give it a pleasing look.
Quality assurance: dimensionally the product will be tested on a CCM machine and testing in a lab for mechanical properties.


Material
The material that is going to be considered for the DPMSU is going to be a Steel Grade. 
One of the advantages of steel castings is design flexibility, the designers have the maximum design freedom to choose the shape and size of the steel castings, especially the complex shape parts and hollow section parts, steel castings can be made via this unique core–up technique. It is very easy to form and change the shape, and the transformation from design to finished product is very fast, which is in favour of giving prompt response to the offer and helping shorten the delivery time. State of the art of the shape and quality, the smallest stress concentration factor and the strongest overall structural characteristics all reflect the flexibility of steel casting design and its technological superiority.
The second advantage of steel castings is the strongest metallurgical adaptability and variability. We can choose different chemical composition and organizational control to make it adapted to different project requirements. A wider range of physical and mechanical properties can be obtained in cast steel than in any other cast metal by simply varying the carbon and alloy content, the heat treatment, or both, and gain a good weldability and workability. (Borui , 2021)
Permanent Die Casting
In these processes, a mould is used repeatedly. The mould is generally on two halves and is designed for easy opening and closing. Ejector pins are provided for removal of the solidified casting. Metallic mould is not permeable’ therefore’ clearance along the parting planes and the ejector pine serve as vents for the escape of gases. 
(M.Salf , 2020)

Permanent Die casting is a good process to produce the DPMSU as its main advantages include High volume of production, tight tolerancing, low machine work post solidification, but die casting has a high cost, a mould is needed to designed and created to the dimensions of the product but can be highly cost effective when used for high production products.

Bases on research, Permanent Die Casting seems to be the best option for the DPMSU as this process is known for its high production volumes and tight tolerances, based on the requirements, it would be best to use a Steel material as it can be corrosion resistant, easy formability with a high Young's modulus causing the material to be tough with little wear resistance.






Design recommendations
The first concept design of the DPMSU was evaluated and assessed, but after comparing it to the design specification, it has been deemed fit for the function and does not need any major altercations. Consideration was made to make the DPMSU lighter and give it a more aesthetically pleasing look to it. After careful consideration, it was decided that the side walls would be extruded in by 3mm with 2mm fillets around all the corners to achieve a lighter unit and most of all, a more pleasing look to the DPMSU. The decisions made, do impact the cost of the Pillar Drill because of the extra machining required but, it is believed that the lighter and more appealing look the unit has will out weight the cost of the extra machining.
[image: ]
In this Drawing you can see that both side walls have a large surface area extruded cut into the side walls with fillet surrounding all the walls. The walls do not interfere with any of the extruded cuts through the centre of the DPMSU and it will not cause any functional problems. Even though it will cost more to produce the product and to less, it is believed that it will increase sales just based on the aesthetic look of the DPMSU.
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APPENDIX GA36a

LEVEL 4 ASSESSMENT SPECIFICATION

Student name: Student ID number:

Programme: BEng (Hons) Engineering Portfolio

14 - Engineering Design

Module code: | ACMA4008 S Modug | 50%
Assessment (%)
Lecturer: Richard Morgan Internal Verifier: | Araud Marotin
Assignment Title: | Engineering Design Project Word count (or | 1500 + Technical
Drill Press Main Sliding Unit oy Drawing
19102721 Return date of | 19/03/21
marks
& written feedback:

‘Al written assessments, where practical and possible, must be submitted via
Tumitin unless otherwise instructed by the Lecturer. (Please DO NOT put this
assessment specification into Turnitin or it will match many similarities with
other students' submissions.)

Alternative submission method (if applicable):

Late submission of the assessment will result in a late penalty mark.
Penalties for late submission: Up to one week late, maximum mark of 40%.
Over one week late, 0%. Only the Extenuating Circumstances Panel may
approve a change to submission dates.

Academic Academic honesty is required. In the main body of your submission you must
honesty / give credit to authors on whose research and ideas your work s based. Append
referencing: 10 your submission a reference list that indicates the books, articles, etc. that

you have used, cited or quoted in order to complete this assessment
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Wodule Learning Outcomes
(from module syllabus)

1 Show knowledge and understanding of design methodologies and processes (problem
definition/decision making/communication etc.) Including key transferable skills in problem
formulation and decision making, communication and self-management skills





