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[bookmark: _Toc96463375]Introduction
This report is intended to compare similar products that are currently on the market to identify customer requirement. It will investigate areas for product improvement by collecting customer reviews, enabling the ‘Voice of the Customer’ to make suggested improvements such as.
· Unmet market needs
· New product ideas
· Missing features
· Customer satisfaction
The ‘Voice of the customer’ will then be analysed using Quality Function deployment which will rank each suggestion for overall benefit to the design. After this exercise, an appropriate design specification will be able to be drawn from its results. This will give the designer insight on how the re-designed part will need to interact with other parts within the assembly, equipment that will be used in conjunction with the product, and how the customer will use the product when carrying out its intended function.
The specification will include materials and process required to manufacture the product that will complement the customers user requirements, budget cost, and product yield.



[bookmark: _Toc96463376]Literature Review
[bookmark: _Toc96463377]Customer Reviews of Similar Products
Reviews from customers who have purchased a similar product from ‘Amazon.co.uk’ will be used to form a ‘House of quality’. This will help analyse the ‘voice of the Customer’ which will influence the redesign of the “Drill-Press Main Sliding Unit” (DPMSU) [1].
Five of the most positive and five of the most critical reviews will be used to collect aspects of the design which the customer considers an important features or function of the product.   
[bookmark: _Toc96463378]Case Study of an Existing Product
The product under review will be the “AYNEFY Drill Press Stand” (Photograph 1) which can be purchased from ‘Amazon’ for £25.79. It weighs 1.55 Kg and has been manufactured from aluminium and carbon steel. It’s intended to be used with a domestic corded electric drill which, suggests that the purpose of the product will be primarily for DIY projects (See Appendix ‘A’). 
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[bookmark: _Ref94696703]Photograph 1, AYNEFY Drill Press Stand from Amazon.co.uk
Appendix ‘B’ and Appendix ‘C’ show both samples of positive and negative reviews, respectively. Each review has been itemised and then categorised into specific product features which the customer feels are important (Table 1).
[bookmark: _Ref94705121][bookmark: _Toc96463405]Table 1, A Summary of Product features required by the customer
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[bookmark: _Toc96463379]Quality, Function, Deployment
It is important that the ‘voice of the engineer’ has input into the process, their contribution is made when each ‘Required Product Feature’ is reviewed against elements of the design that an engineer can control. A ‘House of Quality’ (HOQ) matrix will be used for this, it will also identify technical benchmarks.
This report brief hasn’t suggested an actual product. Therefore, identifying improvement opportunities will be difficult. It is for this reason that a similar product to that of the design brief shall be chosen as a case study.
The “AYNEFY Drill Press Stand” and the design outlined in the brief for this report are identical so, it can be assumed that if the later was a product currently on the market, the ‘Voice of the Customer’ would be very similar.
[image: See the source image]The outcome of the HOQ will highlight where the redesign needs to be focused by using a standard layout shown in Figure 1[2]. The design brief for this report is specifically for the DPMSU, all design improvements for other parts of the assembly will be discarded. [bookmark: _Ref96614045]Figure 1, The standard house of quality

[bookmark: _Toc96463380]Material Selection
Material selection will be considered during this report because of its influence on manufacturing processes, product functionality and shipping costs. A material selection chart will be used to compare the material used to manufacture the “AYNEFY Drill Press Stand” (Appendix ‘A’). Appendix ‘A’ and Photograph 1 suggests that the DPMSU is made from aluminium hence this material shall be used as a comparison. 




[bookmark: _Toc96463381]Methodology
[bookmark: _Toc96463382]House of Quality
An engineering team evaluated each customer review (summarised in Table 1) and formed a ‘House of Quality’ (Table 2). A priority score was assigned to each customer requirement – this was based on ratings given in each review (Appendix ‘A’ & Appendix ‘B’) and will be calculated with the following formula.

As an example, the required product feature “Sturdy balanced design – doesn’t tilt when operating” would be calculated as follows.


[bookmark: _Ref95326179][bookmark: _Toc96463406]Table 2, House of Quality Review
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Table 2 shows that the Importance rating indicates that the redesign of the DPMSU should focus on the weight to strength ratio and then subsequently; the rigidity and then, the quantity of parts required to assemble.
[bookmark: _Toc96463383]Material Selection
Figure 2 [3], shows a materials map for the properties of strength and density, three merit functions can be seen on the map, each represents a constant strength to density ratio. This report will use the constant  (which represents a force applied to a beam), to compare Aluminium (assumed current material of the DPMSU) with any viable alternatives.
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[bookmark: _Ref95410208]Figure 2, Material selection chart for strength V's Density
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[bookmark: _Ref95546690]Figure 3, Material selection chart for strength v's density with appropriate merit function

Figure 3 illustrates that there are viable materials for the redesign in all major groups however, a common-sense approach must be taken when using this selection process. The following material groups have been de-selected.
· Foams 
· Natural Materials 
· Composites 
· Ceramics 
Materials that remain are metals; polymers and elastomers, from these groups the following viable materials could be considered for selection.
· Mg Alloys 
· PET 
· PEEK 
· PA 
· PC 
· PMMA 
· PP 
· PE 
Materials can be further eliminated based on their cost. The green circle and arrow in Figure 4 indicate that PP & PE are the materials with the lowest cost per unit mass.
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[bookmark: _Ref95556174]Figure 4, Approximate Material Cost

Polyethylene (PE) and Polypropylene (PP) are both thermoplastic which have a low melting point and the ability to be moulded into different shapes and therefore reused [5].
Polypropylene has a higher cost per unit price than Polyethylene and will also have a higher process cost due to the higher temperature required to achieve its melting point (130℃). However, the ‘House of Quality’ review suggests that the rigidity of the material used is an important aspect of the design and as Table 4 in appendix ‘E’ shows that Polypropylene has a higher modulus than both high-density Polyethylene and low-density Polyethylene. This will therefore be the material that is used for the redesign.
[bookmark: _Toc96463384]Manufacturing Process
Polyethylene is a thermoplastic meaning that once heated to its melting point it can be re-moulded into a desired shape. This can be done by using a method called injection moulding. This process heats granulated Polyethylene to the temperature at which it becomes molten, this is passed into a cylinder. The cylinder is then pressurised which forces the molten polyethylene into a precision-made mould [6].  The product yield from this process depends on initial investment to purchase machinery and manufacture moulds but, once up and running costs will be minimal. 






















[bookmark: _Toc96463385]Discussion
[bookmark: _Toc96463386]The Concept
The concept of the design shown in Figure 5 & Figure 6 introduces:
· A lighter design that doesn’t place un-necessary weight away from the assembly’s centre of gravity.
· An adjustable jaw that will allow the user to clamp a drill that does not have a standard collar. 
· Introduce an integrated ambidextrous handle that contributes to a user-friendly design which will enabling the user to have more control of the amount of downward force applied to the product. 
· Lower the overall wight of the assemble by omitting the original handle and linkage bars therefore, reducing shipping costs.
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[bookmark: _Ref96342047]Figure 5, Design concept for the re-designed DPMSU
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[bookmark: _Ref96342202]Figure 6, Redesign OF DPMSU integrated into the original assembly


[bookmark: _Toc96463387]Limiting Carriage weight through re-design
Appendix ‘F’ shows 3 parts from the original design that have been incorporated into the redesign, from this an approximate weight can be calculated.
Lever Arm
Appendix ‘A’ shows that the material used to build this part is either aluminium or carbon steel, as this part requires strength it shall be assumed that it has been built from medium carbon steel that has a density of 7.83g/cm3 [7]. A calculation for volume of the lever arm can be made from the dimensions in Appendix ‘F’ and are shown below.





Link Arm 
Like the lever arm, the link arm is constructed from aluminium with the volume calculated from the dimensions in Appendix ‘F’.





Original DPMSU
The original DPMSU was made from aluminium with a density of 2.70g/cm3 [7], with the dimensions in appendix ‘F’ (split into 5 separate shapes, Figure 7 shows one of said part) the following calculations can be made.




Figure 8 shows a part of the DPMSU with the calculation for volume shown below.

Figure 9 shows a part of the DPMSU with the calculation for volume shown below.

Figure 10 shows a part of the DPMSU with the calculation for volume shown below.




Figure 11 shows a part of the DPMSU with the calculation for volume shown below.




Therefore,



Re-designed DMPSU
Figure 12 shows the dimensions needed to calculate the volume (split into 2 parts). The methodology of this report identifies Polyethylene as the material for the build. Polyethylene has a density of 0.965g/cm3 [8]
Part 1:

	






Therefore,
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[bookmark: _Ref96355364]Figure 7, A part of the original DPSMU that has been split to calculate volume
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[bookmark: _Ref96356600]Figure 8, A part of the original DPSMU that has been split to calculate volume
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[bookmark: _Ref96357021]Figure 9, A part of the original DPSMU that has been split to calculate volume
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[bookmark: _Ref96357401]Figure 10, A part of the original DPSMU that has been split to calculate volume
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[bookmark: _Ref96357902]Figure 11, A part of the original DPSMU that has been split to calculate volume
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[bookmark: _Ref96359154]Figure 12, Redesigned DPMSU to calculate volume

[bookmark: _Toc96463388]Limiting cost through re-design
Figure 4 shows a cost for aluminium as a raw material to be approx. $1.50/Kg, Carbon steel approx. $0.70/Kg and Polyethylene approx. $1.00/Kg.
The cost of raw material required to manufacture the original DPMSU is the product of the carbon steel required for the lever arm and link arm, then the aluminium required for the DPSMU
$0.70 = $0.16
$0.70 = $0.04
$1.50 = $0.98
= $1.18

 The cost of raw material required to manufacture the redesigned DPMSU.
$1.00 = $1.26
= $1.26
[bookmark: _Toc96463389]Strength of redesign 
It can be assumed that the maximum force applied to the redesign will be after the corded drill has been fixed into position (ready for operation) and the DPMSU must support the weight. It is important to establish the force to ensure that the material chosen has a yield strength high enough to withstand the shear stress of the force being applied.
Force can be calculated by using specifications of the sample drill (Appendix ‘D’) and the following formula.



Shear stress can be calculated using the following formula.


3924.44 N/m2
If the value of shear stress is converted into MPa 

It can be seen from Figure 13 [9] that the modulus for HDPE is approx. 20MPa. This is above the stress applied by the drill to the redesigned DPMSU.
[image: Chart

Description automatically generated with low confidence]
[bookmark: _Ref96446928]Figure 13, Modulus of HDPE









[bookmark: _Toc96463390]Conclusion
Instead of the redesign reducing the weight by using a material that is less dense than the original part, the dimensions cause the mass to increase.
The calculated stress on the redesign show that the current dimensions ensure that the proposed material yield strength will not be reached and has ample tolerance considering the appropriate force required for assembly to function. It is for this reason, the redesign’s dimensions should be evaluated and decreased. This will reduce overall mass, as well as the raw material and carriage costs.


[bookmark: _Toc96463391]Technical Drawings
[bookmark: _Toc96463392]Jaw Handle
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[bookmark: _Toc96463393]Sliding Jaw
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[bookmark: _Toc96463394]Threaded Rod
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Figure 14, Design Specification of AYNEFY Drill Press Stand from Amazon.co.uk
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[10]
Photograph 2, Positive Review from "Superste66" of the AYNEFY Drill Press Stand
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Photograph 3, Positive Review from Mr. P.M. Piper of the ANEFY Drill Press Stand
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Photograph 4, Positive Review from "Brianl" of the ANEFY Drill Press Stand
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Photograph 6,Positive Review from "timjd" of the ANEFY Drill Press Stand
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Description automatically generated]Photograph 7, Negative Review from Mr. Nathan Shaw of the ANEFY Drill Press Stand
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Description automatically generated]Photograph 8, Negative Review from Robert Dilworth of the ANEFY Drill Press Stand
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Photograph 9, Negative Review from "Stebbers" of the ANEFY Drill Press Stand
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Description automatically generated]Photograph 10, Negative Review from Tara Akman of the ANEFY Drill Press Stand
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Photograph 11, Negative Review from "DG" of the ANEFY Drill Press Stand
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Photograph 12, A Domestic drill that has been selected to evaluate force applied to the DPMSU
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Description automatically generated]Table 3, Specification of the domestic drill selected to evaluate force applied to the DPMSU
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amount of play in the action but as said accurate holes are possible with minimum care. For the price it gets a five star especially as all the other listings for what appears to be
the exact same device are quite a lot more expensi
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FedAis Good enough for DIY, occasional use. Not for professionals.

Reviewed in the United Kingdom on 4 January 2022

Verified Purchase

I'm a complete novice, recently retired from nhs 50 | am a novice with some working knowledge.

Sturdy, it sn't, but.. . With bolts into the base AND adjusty clamps, it improves sturdiness immensely. | may even strengthen the upright pole with an insert.

Alignment, yeah, not spot on but I've put a picture up with this review to show that a quick loosening of the bolt shown, allows for OK alignment.

Lubrication, ESSENTIAL. The control handle is stiff and does pull the thing forward. | noticed NONE of the moving parts have any lube. All | had to hand was a pot of vasaline.
No funny comments thanks! Greasing the pole helps a smoother action.

Somebody else mentioned, with care, it's OK and I totally agree. Good enough for a retired, bored, DIY tinkerer!

Luckily for me, no missing parts and is machined to an OK standard.

Collar size could be an issue and cordless, keyless chucks, forget it. | fitted, without any problems, a 20yr old, well worn, second hand B&D drill. Works for me. See picture above.
This is a genuine review from the UK with the product right in front of me in the dining room!

It's up to you but for the price, its better than using nowt.
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Fodededeod DRILL PRESS

Reviewed in the United Kingdom on 27 April 2021
Verified Purchase

Good value for, this well made strong stand does the job.

3 people found this helpful

Helpful Report abuse
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Fodededod Very pleased.
Reviewed in the United Kingdom on 11 May 2021

Verified Purchase

Bought this after retu
Very pleased with this far superior model.

'g @ Draper 54488 Vertical Drill Stand which was almost twice the price and totally useless.

2 people found this helpful

Helpful Report abuse
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Fed A his Good value product.

Reviewed in the United Kingdom on 1 December 2021

Verified Purchase

Bought this for occasional use in my workshop. So far, no complaints. Easy to set up and use. Good value for a portable drill press.

2 people found this helpful

Helpful Report abuse
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From United Kingdom

Q Mr. Nathan Shaw

Fededeievs Cheap and cheerful.

Reviewed in the United Kingdom on 15 August 2021

Verified Purchase

Built the press which was straightforward. Easy to use and was easily mounted on my bench.

ing because as you can see from the photograph the centre hole on the base plate is out by a country mile.

Although the press is usable it will need modi

OK for a starter or the occasional work, which is why | bought it.
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1777777 Do not buy this product.

Reviewed in the United Kingdom on 2 October 2021

Verified Purchase

This item is badly made, obviously not tested by the manufacturer.

Needed to be sprayed with WD40 to get it working.

The top of the post needed to be braced to the back of the bench otherwise the base bent foreward causing the drill it to go in at an angle.
Once the post was in its hole it was impossible to remove even though the screws had not been tightened.

Decided to make the most of a bad job s | needed it.

2 people found this helpful

Helpful Report abuse
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Feilrr7e7s Not fit for purpose
Reviewed in the United Kingdom on 29 August 2021

Verified Purchase

it of a drill stand s to enable to drill accurate, constant hole, something this t

overpriced, junk. The p

em, but quite frankly it's
far from smooth. Save your money and put it towards something better.

flexes and it's operation

I get the price point of tf
ever help with. Its flimsy,

3 people found this helpful

Helpful Report abuse
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Fei'r 77777 Had 1 month and snapped
Reviewed in the United Kingdom on 4 October 2021
Verified Purchase
Had just less than a month and snapped but | guess you get what you pay for we spent a little more and our new one is more sturdy and well made this will do someone who
wants tolook at it but not use it.
Spend a little more to get something else if you going to use a handful of times

2 people found this helpful

Helpful Report abuse





image32.png
DG

e e 077 Gota used product with corroded rods
Reviewed in the United Kingdom on 14 May 2021
Verified Purchase

I'had been sent a product that has corroded rods and inadequate packaging as new, yet | am pretty certain that it's been re-packaged multiple times.

It also looks quite solid on the pictures but | thi

‘Il do its job for a long time with this qu:

its just a cheap imitation to play with, don't

One person found this helpful

Helpful Report abuse
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SPECIFICATION

Brand Bosch
Brushless Brushed
Cable Length 25m
Capacity Masonry 15mm
Capacity Steel 10mm
Capacity Wood 25mm
Cany CaselBag Included No
Chuck Capacity 13mm
Chuck Type Keyless Chuck
Corded Tool Weight 18kg
Impact Rate 44300 bpm
Manufacturer Guarantee 1 Year Guarantee
Max Torque 108Nm
Model No GSB13RE
No Load Speed 02800 om
Pack Size. 1
Pieces in PackiCase 1

Plug Included Includes Plug
Power Output (Watts/Kw) 600w
Power Supply Electric
Power Voltage Supply 230V
Product Length 266 mm
Product Type Impact Dril
Supplier Manufacturer Helpline. 03447 360 109

Switch Type Lock-On Switch
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Young's Modulus - Approximate Values

Approximate Values

Young's modulus can vary somewhat due to differences in sample composition and test method. The rate of deformation has
the greatest impact on the data collected, especially in polymers. The values here are approximate and only meant for
relative comparison.

Approximate Young’s modulus for various materials

Mates GPa Ibf/in2 (psi)
Rubber (small str 0.01-0.1
PTFE (Teflon) 05 75,000

0238 34,000

08

152
Bacteriophage capsids 1-3 150,000-435,000
Polyethylene terephthalate (PET) 227
Polystyrene 335
Nylon 2-4 290,000-580,000
Diatom frustules (largely silicic acid) 0.35-2.77 |50,000-400,000
Medium-density fiberboard (MDF) 4 580,000
Pine wood (along grain) ° 1,300,000
0ak wood (along grain) 1
Human Cortical Bone 14 2,030,000
Aromatic Peptide Nanotubes, 1927

High-strength concrete 20
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