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[bookmark: _Toc95671454]1.Introduction 
The project was to create a design using a process that suits the specification and is the correct decision moving forward to production. 
The drill press stand manufacturing company has asked for assistance in the development of a brand new sliding block design with the intention of creating 1000 units a week .
This project addresses the original sliding block( shown in figure 1) , reviewing carefully its existing concept, modifying the product after assessing manufacturers needs captured through researching the market and studying available similar items .
From an aesthetic standpoint the design was influenced by the original. Service needed to replace any necessary components was considered, with the idea of creating a semi-permanent joining process. Health and safety factors were noted, conscious of the environmental impact of the manufacturing process.
 A design specification with a table format containing conformance, production demands, life and services requirements and markets necessary needs was developed. 
The suitable manufacturing method is then developed. The design and development was documented with an idea isolation table featuring the final outcome. Using the past experiences with CAD software, a model and  technical drawing were created. 
The diagram( Figure 1) shows the original drill stand. The goal of the project was to show an understanding of the process required to structure a design and manufacturing system and be able to transfer the skills gained to a practical level. Knowledge gained from the assignment will assist  further studies in engineering  ,increase ability to define problems and identify limitations within projects .Figure 1 Company's Drill Press Main Sliding Unit









[bookmark: _Toc95671455]2.Analysing Existing Design   
The machine tool manufacturer requested an improved version of their component. This new unit was to reach or exceed current standards and performance, appeal to their existing and future  markets and show high reliability and stability. Competitiveness and costs should be considered. The new unit should be able to accommodate variable drill tools and the material used strong and stable.
The functionality of the DPMSU is to be the main body of the drill stand , it slides vertically on the main shaft which is made stable from a base platform .A brace is on top of the main unit which has a lever to operate the machine. The lever has a link arm to attach onto the main unit also. The clasp of the DPMSU is where the drill sits and then tightened using an Anel bolt. There is also a spring attached from the bottom of the sliding unit to the top brace. When the lever is lowered, the spring puts resistance against the unit for a controlled movement. When the drill has reached it distance , it returns instantly from the free energy stored in the spring. To understand the operating procedure better visually , a video is viewed to fully understand its function. (Anon., 2019)
To attract the eye of new customers, the new design needed to be original, incorporating good craftsmanship in the process .Durability was extremely important as the machine would be subject to different stresses during operations and even high wear resistance materials  can suffer fatigue or crack from human error. The factor and costs of servicing should be considered .
Environmental impacts of the unit should be considered. Thoughts on whether materials chosen are recyclable or if more eco friendly materials with similar properties can be used .Emission factors can be assessed,CO2 is the main cause of global warming and most metal fabricating processes impact the world ozone layer. 
For there to be a good working environment there must be a workflow. A product that relies too heavy on training could disrupt production and cost effectiveness. Easy to use machine like this project should only need basic training. The user needs to be able to put his or her drill into the holder and lower the lever to drill simply . Issues of health and safety include wearing full PPE notably the safety glasses and hard boots during operations . The hand drill when fastened to the unit should be secure and the drill cable should be not in walking areas of factory. The drill stand should be placed on a solid surface with no interfering object around it .
[bookmark: _Toc95671456]3.Design Specification QFDTable 1 Quality Function Deployment
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(Morgan, n.d.)
[bookmark: _Toc95671457]
3.1 Overview Briefing specification  Table 3 Brief Specification Data
Figure 2 Kano Model With Assessed Data















(Morgan, n.d.)



[bookmark: _Toc95671458]4.Main Design Specification Table 4 Production Requirements
Table 5 Life In Service Requirements
Table 6 Market Requirements
Table 7 Conformance Requirements









[bookmark: _Toc95671459]5.Manufacturing Process & Material Choice 
To manufacture this component needs to have high quality standards and will require expert manufacturing precision .The process relies heavily on the material choice with some materials not the correct properties for a specific geometry. With the design shape in mind it was proven die casting would be the best option .Die casting is a permanent molding process , it can produce the shape in mind and even be able to produce threads if needed .It uses a split metal die and the molten metal is injected into it using high pressure, this also minimizes waste of material .The cast is then ejected by pins as the die separates.
Casting can produce complex and large shapes with high strength .It also can produce a good surface finish of typically 32 – 63 µmm and accuracy in a high production rate with tolerances ±0.038mm . The lower labour cost to produce the unit will help increase the profit margins and create better work flow when production has started . Another advantage is the material of the die itself, normally made from steel which is easily recycled compared to other metals .A die  can produce up to 200 casts per hour in production . This process isn’t without its downsides , disadvantages are high tooling cost and equipment, defect that may occur with casting , the biggest one would be porosity . Die casting requires a die to be designed by an engineer. (Anon., n.d.)
The material selected to create the unit was aluminum alloy (Al-Si-Mg-Cu).This alloy has many key properties for casting and is able to produce complex shapes . Aluminum has low density , corrosion resistance , castability ,machinability and good strength to weight ratio. The aluminum on its own would prove ineffective , the element silicon increases its castability  and also creates fluidity of the molten alloy .The Magnesium increases the toughness and  stiffness . Finally Copper has good corrosive resistance and will increase the ductility .This composition of element will give the cast high mechanical properties . (Toschi, 2018)  
[bookmark: _Toc95671460]5.1 Secondary Processing 
Once the casted alloy has been created, the next process  is the trimming phase .Whilst the material is cooling , the excess material is trimmed off with either trim tools or clipping . Low tolerance was required in the main shaft hole  because the unit has to slide as smoothly as possible vertically .The machine process required to do this would be boring ,this process is drilling the hole to a very precise accuracy and smoothness .The chosen  boring machine will have to be purchased rather than sent to a third party for adjustments in order to gain long term profit and increase productivity . (Anon., 2019). Etching and polishing serves its purposes also before completing the manufacturing process .These are to create a aesthetically  pleasing product . (Anon., 2020)


[bookmark: _Toc95671461]6.Design & Development Figure 4 Design 2 Model Assembly with Second Clamp 
Figure 5 Design 3 Model Assembly with Top Bolt 
Figure 6 Design 4 Assembly with Height Guide & Key Clip
Figure 3 Design 1 Model Assembly with left handle & double slot clamp

[bookmark: _Toc95671462]6.1 Concept Design Analysis 
Four concept ideas are created on solid works to visualize the best option for the final product .The designs have their own unique capabilities to improve the overall design and stand out in the market place .Design 1 shown in figure 3 is created in the idea that left handed operators can use the machine .Left side of the unit is a handle attached which connect to the main body. The user pushes the handle down with his or her left hand and operates the drill with the right. Design 1 also has notches at the top and bottom axis .The idea is to be able to grip the drill once inserted ,rather than just grip the drill from the front . (Belton, n.d.)
Design 2 in was inspired from similar dual clamp products already available on the market but instead is  created from one piece of material .The design has the second clamp attached to the left side of the unit , the clamp has the same geometry as the main drill clamp.  The purpose is to create availability for a second operation , this could be involving a Dremel tool for example to get a suitable surface finish . (wifehelper, n.d.)
Design 3 was created in the aspect of making the drill as secure as possible ,the design has a large crane arm , with a countersunk hole vertical above the clamp below and is displayed in figure 5. The user screws a bolt down into the back of the drill to help with stability .This design has influences from older cast iron builds. (Worthpoint, n.d.)
Design 4 is the most ambitious unit out of all four, this unit has two key features, firstly is the marked guide attached to the right of the build. The guides idea is to help estimate the distance the operator is drilling shown in figure 6 .To explain further , the user sets the rig to drill the material piece at a certain height .The user lowers the handle to navigate to the piece separating the unit from the top brace , The user can see from the ruler the distance created and now can estimate from that point how far they have drilled in the material .The second added feature is the Allen key clips on the right side of the unit. The clips are positioned one vertical and one horizontal so the key sits flat and cannot slide or fall out. They are designed to hold only the 5mm Allen key which is used to tighten the drill clamp and is useful when switching operations or equipment.








[bookmark: _Toc95671463]6.2 Grading the Concept DesignsTable 8 Designs & Grading 

(Morgan, n.d.)
[bookmark: _Toc95671464]6.3 Chosen Final Design 
The final design chosen to continue with development will be design four .The key objective ,which is proven in this design ,was to create a product that can stand out in the market place with the ability to be mass produced .The other designs are not as original of a idea , their concept had either come from research like designs 2 & 3 or not suitable for mass production like design 1.
The Design chosen takes a practical idea and helps the production by increasing the performance and accuracy of the task .Costs are minimalised  by creating the unit from one piece of aluminium alloy .The only additional cost is during the after processing , etching and polishing the material following the die casting .This manufacturing process will be longer than the other designs but is necessary to create a product worth the investment. Simplicity isn’t high on table 6 either, this reason would be due to the clips added to hold the Allen key and as already mentioned the etching of the depth guide.
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[bookmark: _Toc95671466]8.Conclution 
The project was to create a new drill press sliding unit for a machine tool manufacture with the intention of marketing the design. The Company had given an existing model which was used to base a new and better product with the aim of mass producing the unit.
Using the data method , it was essential to define a clear what can and can’t be approved .Data taken from the specification points to a clear idea, new to the market .The method used to achieve the final design, filters any choices in achieving the better Drill press unit .
The importance of the project is so that the engineer can understand the process of design and the impact of how data can be optimized for a particular process .The new resulting drill press unit created has significant value for its unique ideas while also using existing concepts for efficiently .
Its assumed the company who reached out for assistance in the project wanted a mid-range costing method as they showed ambition to find a concept that is not yet considered. The developer also assumes the tool manufacturer had no material preferences or details to improve from their original unit. 
Sources of error showed when designing a product, the mould design was not created, and this could have led to manufacturing issues if the flow of the material was not consistent. Technical drawing has errors, the drawing has not been checked by another engineering staff member which can proof costly. Further work could be implemented in certain areas, having a quotation of each process covered to evaluate the total cost of the product and machine time. The unit could have an environmental evaluation and perhaps consider an eco-friendlier process of manufacturing.












9.References
Anon., 2019. How To Use A Drill Stand POWERFIX. [Online] 
Available at: https://www.youtube.com/watch?v=_uFDqr9iM-c
[Accessed 11 November].
Anon., 2019. The Die Casting Process Step By Step. [Online] 
Available at: https://www.thediecasting.com/the-die-casting-process-step-by-step/
[Accessed 25 September].
Anon., 2020. Just PhD.M. [Online] 
Available at: https://www.youtube.com/watch?v=Sml3ilumCHs&t=311s 
[Accessed January 2022].
Anon., 2020. Principal of Boring Machine. [Online] 
Available at: https://www.youtube.com/watch?v=s_Fu1GKr8wY
[Accessed 19 April].
Anon., 2021. Solidworks Basic Part Modelling, Swansea: s.n.
Anon., n.d. Die Casting Manufacturing Review. [Online] 
Available at: https://www.engineersedge.com/manufacturing/die_cast_process.htm
Belton, D. &. J. G., n.d. Designing For left handed Users [Interview] n.d.
Futchoy, n.d. Futchoy Bench Clamp Drill Press Stand Repair Tool Workbench Drilling Holder Bracket Universal Drills DIY Tool Press Hand Drill Holder 90°Rotating Fixed Frame for Assisting Drilling in Home or Store. [Online] 
Available at: https://www.amazon.co.uk/Futchoy-Workbench-Universal-90%C2%B0Rotating-Assisting/dp/B0928RGGZB/ref=sr_1_1_sspa?crid=2HFUHC34J8VAW&keywords=drill+stand&qid=1644434995&s=diy&sprefix=drill+stand%2Cdiy%2C111&sr=1-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEx
germcelvaey, 2020. All-Harvard Referencing in Word. [Online] 
Available at: https://www.youtube.com/watch?v=-iRGOml7_YA
[Accessed December 2021].
J.Branoff, T., n.d. Interpreting Engineering Drawing. 8th ed. s.l.:Cengage Learning.
Morgan, R., n.d. Design Specification Lecture. [Online] 
Available at: https://moodle.uwtsd.ac.uk/mod/resource/view.php?id=311410&redirect=1 
Morgan, R., n.d. QFD Lecture Slides. [Online] 
Available at: https://moodle.uwtsd.ac.uk/mod/resource/view.php?id=311411&redirect=1
Store, D., n.d. Dremel 220 Workstation - 2-in1 Multi Purpose Drill Press & Rotary Tool Holder for Bench Drilling [Energy Class A]. [Online] 
Available at: https://www.amazon.co.uk/Dremel-Workstation-Flex-Shaft-Drilling-Woodworking/dp/B0012RQG94/ref=sr_1_17_sspa?crid=2HFUHC34J8VAW&keywords=drill+stand&qid=1644434995&s=diy&sprefix=drill+stand%2Cdiy%2C111&sr=1-17-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExQk
Toschi, S., 2018. Optimization of A354 Al-Si-Cu-Mg Alloy Heat. 31 October. 
University of Wales Trinity Saint David, n.d. Creating Techincal Report. s.l.:s.n.
University of Wales Trinity Saint David, n.d. School of Engineering Techinical Report Guidlines. s.l.:s.n.
wifehelper, n.d. Drill Stand, Mountable Power Drill Press Stand with Depth Gauge Workbench Pillar Pedestal Clamp for Drilling Aluminum Base(Double Holes). [Online] 
Available at: https://www.amazon.co.uk/Mountable-Workbench-Pedestal-Drilling-Aluminum/dp/B07NK6WTBT/ref=sr_1_72?crid=BLDHROWT0O0L&keywords=drill+stand&qid=1644158951&s=diy&sprefix=drill+stand%2Cdiy%2C74&sr=1-72
Worthpoint, n.d. ANTIQUE VINTAGE RARE VAN DORN NO 60 BENCH DRILL STAND PRESS. [Online] 
Available at: https://www.worthpoint.com/worthopedia/antique-vintage-van-dorn-60-bench-1891822866















image3.png
PFind ~

& Replace

I seect~
ating

a &
Fle Home Insert Draw Design layout References Mailngs Review View Help Acrobat
i} Catior Ry il
Normal Nospacing ~ Heading 1 ~ Heading 2 Subtitle
pese B I U-w% x x A~ 2~ A~ 8 Title
v < Format Painter
Undo Cipbonra 5 Fant s Faragap s ses s
° Posiifive comalation
oo Double Posiitive corralation
0 Negstive comaiton
os Donble Negstve comalsion
Disecion o Tprovemers
i DesmRequremens
H £ £
g A z &
7 faytosideomosure | * | ° T[] . @0
s . - . oo ®
e Catoing Desizn @ ®
5 lctamp to botd it ity vivie : vl ©le|®
s v NEE -+ elo ®
jieh Queres — —|e Strong Positve 9
4 |Ressorstiypricea v vlelv M ® LRSI eae Posie ]
6 |Stant ouefrom ket M LAIS O i
6 . BEEERE . [ @|®
] [Easy to adust — —ilr Strong Negative 9
© | [Tobe Durabie M S L ®0|e
7 Newoms . LANCANC)
5 [Relsveyign v . ® LS
S |pintoss ik am ote . . ® @|e
= | o S [
@Customer Own Product 4
2 Fuschoy B eoch Clamp il 5
Press Sand
(9Dremel 20 Workstaion - 2- 3| |scat Ratie 15
il M Papose Dail Press )
s
Dinensoner
messicemens g P P b _ln_fwen |yesr [k |
ozt Vatue ETHETE Locsboos] s os| ml08
Page1of1 Owords [[} English (United Kingdom) % Accessibility: Investigate

o,

Createand Share Request  Dictate | Editor
Adobe PDF  Signatures
Adobe Acrobat Voice | Editor ¥

I Focus

[ —

BB o 728
=D 007202 D

AOE
O T

O | EJl PROBLEM Synonyms: 59 Synony X | [ Edit ACMA4008 Sem2_ Courser

C QA

File

X | § EVL020- System Logout

C:/Users/lewis/OneDrive/Documents/01%20Trinity%20Saint%20David%20University/Level%204/Engineering%20Design/Assignment?20Drill%20Press/QFD.pdf

X | § Course: Enginesring Design (A X | (@ Mal - Lewis Owen Nekrews (20 X | @ Futchoy Bench Clamp Dril Pres: X | [ QFDpat

- + @ 28 A Read aloud Add text W/ Draw - ‘g Highlight
0 Positve comation
oo Double Postive combtion
° Negatve comabtion
oo Double Negative comubtion
[Difection ofproverment
i
TE H = =
H H g |g = 5 2 =
£ L |E |z R :
H N A - - - P 4 £E |2 |7
i SEEEE 2 Rzt EE B B
EL EEZIE H 2E |z |2 H 5 2
iz =8 R IE e zez £ |5 i e
S E - 13 2z g |2
7 Jeasytoside omostart | * | © VIV . @|o|0
5 Jiye Cocing esin . o o o e ®
5 |ctump to hod gy MK ° v ole|e
5 |8 |wish Quantiy v il I ° 1 L) © . |strong Posiive. 9|
4 |Reasonably Pric v v v ® e
E et Ped o [Weak Postive 3
2|6 and outfrom Marker °|@ O Tweanen |
H . . N ol . ° olol; oo Negane o
<[5 Tobe Duabe ool PRI b
7 Nottomst . 099
5 |Rektively fghe v . ® L)
9 |pinto i nk amn bole . . ® @0
[Key o 5[ 4 o
PRATSS 101 L2 IR ORI L @l
|@Futchoy Bench Clamp Drill @ @ ole|ola|a]
Press Sund
om0 wosain > 0[O [@] [0]@[0] [@ I
it Mo Pupose Dl Press | 3 ° BIRIRIEID) o |
@ ° ® 9
Dimersion o Rock [ny
Imeasuremen [ P o _Jin_fwel [year |Kg |mm
Target Ve o6 l05]:02 “o6Los] @] o3 w00

PrEoeuLew dadd

x

Gle @

& Erase

e

=]





image4.png
PFind ~

& Replace

I seect~
ating

a &
Fle Home Insert Draw Design layout References Mailngs Review View Help Acrobat
i} Catior Ry il
Normal Nospacing ~ Heading 1 ~ Heading 2 Subtitle
pese B I U-w% x x A~ 2~ A~ 8 Title
v < Format Painter
Undo Cipbonra 5 Fant s Faragap s ses s
° Posiifive comalation
oo Double Posiitive corralation
0 Negstive comaiton
os Donble Negstve comalsion
Disecion o Tprovemers
i DesmRequremens
H £ £
g A z &
7 faytosideomosure | * | ° T[] . @0
s . - . oo ®
e Catoing Desizn @ ®
5 lctamp to botd it ity vivie : vl ©le|®
s v NEE -+ elo ®
jieh Queres — —|e Strong Positve 9
4 |Ressorstiypricea v vlelv M ® LRSI eae Posie ]
6 |Stant ouefrom ket M LAIS O i
6 . BEEERE . [ @|®
] [Easy to adust — —ilr Strong Negative 9
© | [Tobe Durabie M S L ®0|e
7 Newoms . LANCANC)
5 [Relsveyign v . ® LS
S |pintoss ik am ote . . ® @|e
= | o S [
@Customer Own Product 4
2 Fuschoy B eoch Clamp il 5
Press Sand
(9Dremel 20 Workstaion - 2- 3| |scat Ratie 15
il M Papose Dail Press )
s
Dinensoner
messicemens g P P b _ln_fwen |yesr [k |
ozt Vatue ETHETE Locsboos] s os| ml08
Page1of1 Owords [[} English (United Kingdom) % Accessibility: Investigate

o,

Createand Share Request  Dictate | Editor
Adobe PDF  Signatures
Adobe Acrobat Voice | Editor ¥

I Focus

[ —

BB o 728
=D 007202 D

AOE
O T

O | EJl PROBLEM Synonyms: 59 Synony X | [ Edit ACMA4008 Sem2_ Courser

C QA

File

X | § EVL020- System Logout

C:/Users/lewis/OneDrive/Documents/01%20Trinity%20Saint%20David%20University/Level%204/Engineering%20Design/Assignment?20Drill%20Press/QFD.pdf

X | § Course: Enginesring Design (A X | (@ Mal - Lewis Owen Nekrews (20 X | @ Futchoy Bench Clamp Dril Pres: X | [ QFDpat

- + @ 28 A Read aloud Add text W/ Draw - ‘g Highlight
0 Positve comation
oo Double Postive combtion
° Negatve comabtion
oo Double Negative comubtion
[Difection ofproverment
i
TE H = =
H H g |g = 5 2 =
£ L |E |z R :
H N A - - - P 4 £E |2 |7
i SEEEE 2 Rzt EE B B
EL EEZIE H 2E |z |2 H 5 2
iz =8 R IE e zez £ |5 i e
S E - 13 2z g |2
7 Jeasytoside omostart | * | © VIV . @|o|0
5 Jiye Cocing esin . o o o e ®
5 |ctump to hod gy MK ° v ole|e
5 |8 |wish Quantiy v il I ° 1 L) © . |strong Posiive. 9|
4 |Reasonably Pric v v v ® e
E et Ped o [Weak Postive 3
2|6 and outfrom Marker °|@ O Tweanen |
H . . N ol . ° olol; oo Negane o
<[5 Tobe Duabe ool PRI b
7 Nottomst . 099
5 |Rektively fghe v . ® L)
9 |pinto i nk amn bole . . ® @0
[Key o 5[ 4 o
PRATSS 101 L2 IR ORI L @l
|@Futchoy Bench Clamp Drill @ @ ole|ola|a]
Press Sund
om0 wosain > 0[O [@] [0]@[0] [@ I
it Mo Pupose Dl Press | 3 ° BIRIRIEID) o |
@ ° ® 9
Dimersion o Rock [ny
Imeasuremen [ P o _Jin_fwel [year |Kg |mm
Target Ve o6 l05]:02 “o6Los] @] o3 w00

PrEoeuLew dadd

x

Gle @

& Erase

e

=]





image5.emf
Proposed Product : DPMSU 

Information From

Product Requirement  Demand Or wish  Type of Requirement  Basic/perf./excitementDegree of Achievement Customer Satisfaction 

Surface Finish Demand Production  Performance  8 9

Light Weight  Wish Production  Basic 9 3

Aesthetically pleasing   Wish Market Excitement  6 8

Good Stiffness  Demand  Production  Basic 2 5

Stability  Demand  Production  Basic 10 2

Cheap to Manufacture  Wish Market Performance  3 9

Mass Produced  Demand Production  Performance  8 4

Easy to Operate  Demand  Life in Service  Basic 7 3

Durable  Demand Life in Service  Basic 9 1

Access to Maintenance  Wish Life In Service  Basic  7 2

Product Compatibly  Wish Conformance   Excitement  10 9

Labelled ( Etched )  Wish Market Basic  6 1

Readably Sized  Demand  Production  Basic 9 3

Commissioned For Use  Demand  Life in Service  Basic 10 2

Recycling Material  Wish  Life in Service  Performance  1 9

Safe to use  Demand  Life in Service  Basic 9 1

Sales information  Demand  Market  Basic  10 2

Target Sale Price  Wish  Market  Performance  6 5

Maltodextrins Use Wish  Life in Service  Excitement  7 10

Company Standards  Wish Conformance  Basic  6 4

Handbook of Installation  Wish Life in Service  Excitement 7 5

Target Life of use  Demand  Life in Service  Basic 5 3

Testing Instructions  Demand Conformance  Basic 7 2

Design Regulations  Demand Conformance  Basic 1 3

Two Clamp Option  Wish  Market Excitement  5 8

Product Liability  Demand Market  Performance 8 2

Dampening Values  Wish Production  Excitement  6 8

Alan Key holding slot Wish Market  Excitement 7 5

Stroke Scale Compatible Wish  Wish Excitement  8 8

Low Coefficent of Friction   Demand Market  Basic 5 3

Company Standards  Demand  Conformance  Performance  3 8

Top Side Bolt clamp  Wish Market  Excitement  5 7

Non Degradable Material  Demand Production Performance  2 8

Manufactured By Casting  Wish Production  Performance 5 5

High Tolerance Precision  Wish Production  Performance  7 2

Environmental friendly Demand  Life In Service  Performance  9 6

 Machining  Wish Production  Performance  5 5

Appearance Finishing  Wish Market  Excitement  6 7

No sharp edges  Demand  Production  Basic 4 3

Able to attached link arm  Demand  Life in Service  Basic  3 5

Able to Place drill in clamp  Demand  Life in Service  Basic  10 1

Kano For Design 1 low and 10 high 

Designer : Lewis Nekrews 

Date:28/01/2022
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No sharp edges  Demand  Production  Basic 4 3

Able to attached link arm  Demand  Life in Service  Basic  3 5

Able to Place drill in clamp  Demand  Life in Service  Basic  10 1

Kano For Design 1 low and 10 high 

Designer : Lewis Nekrews 

Date:28/01/2022
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Proposed Project : DPMSU

Date : 29/01/2022

Production Requirements  Design Requirement  Design Specification 

Surface Finish of Main Shaft Hole Low Friction Machined Surface  Circularity ± 0.05

Easy to Transport  Light Weight Material  <15kg

Good Stiffness For Accuracy  High modulus Material Choice  Aluminium Alloy

Stable when slotted into the main shaft and 

guide shaft

Good Cast Mould Then Machined

High Quality Die Cast Mould With machine 

boring 

Mass Produced  Create A mould And Die Cast 

Permanent Mould Created for a repeated 

Process , Die Casted is most suited 

Reasobly Sized  Drawn On CAD with Correct Scaling 

Design Model On Solidworks for Scaling 

and geometry 

Dampening Material Values  Pick a Material will Dampening Properties  Alumiunm Alloy (Al-Zn-Mg-Cu)

Non Degradable Material Or Wear 

Resistance 

Choice Of Material with Good hardness Properties 

Alumiunm Alloy that contain Copper which 

have good resistance to degrading 

No sharp edges  Post Manufacturing Process ( Grinding ,Cutting ) Machine Cut For Good Finish 

Designer : Lewis Nekrews 
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Life In Service Requirement  Design Requirement  Design Specification 

Easy to Operate  Light weight and reasonably sized  Operating Instructions

Access to Maintenance 

Design For Assembly , Make Easy to access And replace 

internal Spring

Design Specification 

Commissioned For Use 

To be safe For use in the fasility , the tool must be 

constructed and tested 

Assign Instruction on devise

Recycling Material  Consider a Full Recyclable material 

Create a process to cycle after 

usage

Safe to use  Do not Design Anything with sharp edges 

Correct Geometry applied to 

technical drawing based on 

Maltodextrins Use The user can be operate the machine with either hand 

Create a Link arm slot on both 

side of deign to have 

Handbook of Installation  Has to have a written guidebook

Write step by step instruction to 

installing the component into the 

Target Life of use  The component must make customers life cycle 

Make from a material that has 

good fatigue strong properties 

Operating Environmental Specification  The Environment must be safe to use the machine 

Create a design that can dal with 

various temratures and still 

Able to attached link arm  The link must slot into the unit tightly with limited movement  Tolerance ±0.04mm

Able to Place drill in clamp  Clamp must be loose and adjustable  ± Ø 0.05mm
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Market  Requirements  Design Requirement  Design Specification 

Aesthetically pleasing   To Stand out from the market place with eye catching design

Polish alumiunm for finish & and create eye 

catching design 

Cheap to Manufacture  For overall selling price to be similar or lower than market

Invest in a Die Cast with quick machining 

after process 

Labelled ( Etched )  Label with brand or grade proves its value  Laser Etch Details 

Sales information  The product must have authentication  Sales should create Invoice 

Target Sale Price  The unit must be a specific value to make profit  Price range £45 to £50

Two Clamp Option  A secondary process can be operated with two drill slots  Design on solid works a horizontal drill 

Product Liability 

Make the customer aware of any changes made or modification 

may conflict with any return policy 

Document of agreement purchased 

Alan Key holding slot Having a holder for the Hex key will be ideal for users  Draw a slot onto side of unit block for key

Top Side Bolt clamp  For better stability , the drill can be clamped at the top 

Draw arch with enough space to fit variations 

of drills 

Appearance Finishing ( Painted ) To stand out it could be painted or polished to help sell Paint or Polish Surface finish 

Height Ruler Guide Attachment  To be able to estimate the depth of which the user is drilling  Design on Solidworks the Attachemnt 
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Conformance Requirements  Design Requirement  Design Specification 

Product Compatibly  Create using BS formals Use only British standard threads  

Company Standards  Send approval of drawing before beginning manufacturing 

Hit the performance benchmark 

with design and get signed 

Testing Instructions  Create step guide and signing  Creaing a valid instructional guide

Design Regulations  Follow to the dimensions in parts given 

Refer to the company's idea for 

key dimensions 

Company Standards 

Specific materials or design the company does not approve 

of

Communicate with the company to 

agree sources 
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Proposed Project : DPMSU

Date : 29/01/2022

Production Requirements  Design Requirement  Design Specification 

Surface Finish of Main Shaft Hole Low Friction Machined Surface  Circularity ± 0.05

Easy to Transport  Light Weight Material  <15kg

Good Stiffness For Accuracy  High modulus Material Choice  Aluminium Alloy

Stable when slotted into the main shaft and 

guide shaft

Good Cast Mould Then Machined

High Quality Die Cast Mould With machine 

boring 

Mass Produced  Create A mould And Die Cast 

Permanent Mould Created for a repeated 

Process , Die Casted is most suited 

Reasobly Sized  Drawn On CAD with Correct Scaling 

Design Model On Solidworks for Scaling 

and geometry 

Dampening Material Values  Pick a Material will Dampening Properties  Alumiunm Alloy (Al-Zn-Mg-Cu)

Non Degradable Material Or Wear 

Resistance 

Choice Of Material with Good hardness Properties 

Alumiunm Alloy that contain Copper which 

have good resistance to degrading 

No sharp edges  Post Manufacturing Process ( Grinding ,Cutting ) Machine Cut For Good Finish 

Designer : Lewis Nekrews 
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Life In Service Requirement  Design Requirement  Design Specification 

Easy to Operate  Light weight and reasonably sized  Operating Instructions

Access to Maintenance 

Design For Assembly , Make Easy to access And replace 

internal Spring

Design Specification 

Commissioned For Use 

To be safe For use in the fasility , the tool must be 

constructed and tested 

Assign Instruction on devise

Recycling Material  Consider a Full Recyclable material 

Create a process to cycle after 

usage

Safe to use  Do not Design Anything with sharp edges 

Correct Geometry applied to 

technical drawing based on 

Maltodextrins Use The user can be operate the machine with either hand 

Create a Link arm slot on both 

side of deign to have 

Handbook of Installation  Has to have a written guidebook

Write step by step instruction to 

installing the component into the 

Target Life of use  The component must make customers life cycle 

Make from a material that has 

good fatigue strong properties 

Operating Environmental Specification  The Environment must be safe to use the machine 

Create a design that can dal with 

various temratures and still 

Able to attached link arm  The link must slot into the unit tightly with limited movement  Tolerance ±0.04mm

Able to Place drill in clamp  Clamp must be loose and adjustable  ± Ø 0.05mm
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Market  Requirements  Design Requirement  Design Specification 

Aesthetically pleasing   To Stand out from the market place with eye catching design

Polish alumiunm for finish & and create eye 

catching design 

Cheap to Manufacture  For overall selling price to be similar or lower than market

Invest in a Die Cast with quick machining 

after process 

Labelled ( Etched )  Label with brand or grade proves its value  Laser Etch Details 

Sales information  The product must have authentication  Sales should create Invoice 

Target Sale Price  The unit must be a specific value to make profit  Price range £45 to £50

Two Clamp Option  A secondary process can be operated with two drill slots  Design on solid works a horizontal drill 

Product Liability 

Make the customer aware of any changes made or modification 

may conflict with any return policy 

Document of agreement purchased 

Alan Key holding slot Having a holder for the Hex key will be ideal for users  Draw a slot onto side of unit block for key

Top Side Bolt clamp  For better stability , the drill can be clamped at the top 

Draw arch with enough space to fit variations 

of drills 

Appearance Finishing ( Painted ) To stand out it could be painted or polished to help sell Paint or Polish Surface finish 

Height Ruler Guide Attachment  To be able to estimate the depth of which the user is drilling  Design on Solidworks the Attachemnt 
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Conformance Requirements  Design Requirement  Design Specification 

Product Compatibly  Create using BS formals Use only British standard threads  

Company Standards  Send approval of drawing before beginning manufacturing 

Hit the performance benchmark 

with design and get signed 

Testing Instructions  Create step guide and signing  Creaing a valid instructional guide

Design Regulations  Follow to the dimensions in parts given 

Refer to the company's idea for 

key dimensions 

Company Standards 

Specific materials or design the company does not approve 

of

Communicate with the company to 

agree sources 
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Design 2
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Design 3
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Design 4
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Design 1
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Design 2
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Design 3
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Design 4
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Design 1
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Design 1 Design 2 Design 3  Design 4 

Fulfilment of Function  10 10 10 10

Reliability  5 7 9 8

Serviceability 8 7 4 9

Life 6 3 6 9

Ease of Maintanance 6 8 8 8

Ease of Manufacture  2 3 1 1

Efficency of Operation  9 8 4 10

Simpicity of Operation 2 4 1 2

Cost  3 5 1 4

Feature 
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Life 6 3 6 9

Ease of Maintanance 6 8 8 8

Ease of Manufacture  2 3 1 1

Efficency of Operation  9 8 4 10
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