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1.Introduction.
A task has been set to work with a supplier of a drill stand company to aid in the design of a drill stand which can be produced at a rate of 1000 units per week. This must be user friendly and robust whilst keeping the cost down but still having a focus on quality. 

2.Design  
There is a fine balance between cost and quality, whilst also ensuring the that the product is robust enough to withstand repetitive use. 
To ensure this the design and the material need to go hand in hand, as a well-designed unit made from the incorrect materials or vice versa will have a direct impact on the quality and the cost. 
So when designing the unit the following factors will need to be taken into consideration.
· How the drill is going to be secured into the drill stand 
· Mechanism of moving the drill
· Health and safety factors which may apply
· Weight of the unit
· Materials which are going to be used in making the drill stand 

What make a design important?
A Good design is one of the most important factors when building a brand. Putting time. Effort and money into this will result in a successful business. The right design will set you apart from the competition and will help you get the desired effect from your potential customer base. (Black Ninja, 2022)




Quality – using a QFD (Quality Function Deployment) 
As a design has already been established and provided as a start of the development there is no need to start from fresh but using this design and developing it using a tool like a QFD can be done. 
This will also ensure the customer needs and requirements are met whilst maintaining a hight level of quality. 
“Quality Function Deployment (QFD) is a structured approach to defining customer needs or requirements and translating them into specific plans to produce products to meet those needs. The “voice of the customer” is the term to describe these stated and unstated customer needs or requirements”
                                                                                (B.V., 2022)
IDENTIFYING BENCHMARK TARGET VALUES USING A QFD.
Figure 1 below is a QFD 
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Figure 1-QFD

Component review.
· There is no design for securing the drill to the sliding arm.
· No measurement to show deep the drill is drilling 
· Handle to be more user friendly
· Base is hard to clean



New design requirements.
The new design will need to consider the following.
· H&S of the drill unit.
· Ease of maintenance.
· Functionality of the drill unit.
· Tolerance of clamping unit on DPMSU.

Handle 
The handle has been changed to a more rounded handle which has a knurled finish applied to it this will help with the grip when operating the drill. 
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Figure 2- CAD drawing of handle




Securing the drill           
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                                                                                Figure 3- CAD of threaded hole in clamp
A threaded hole has been added the drill clapping block there will also be an Alan bolt which will penetrate through the other side, this will allow the user to tighten down onto the drill making sure it is secure. 











Drill depth measurement.
When drilling sometimes, it is required to drilling a blind hole or drill to a set depth, although currently there is drill dead stop this does not provide any measurement guide for ease of use. 
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                                                                                                      Figure 4- Notches and locking collar
For this an adjustable locking collar has been added to the drill guide shaft which is marked out will 5 mm markers along the whole length, this will allow the user to select the depth which they require to drill to. 

Cleaning the base 
To allow the end user to clean the base without moving the whole drill stand, access holes have been added to the base to the area to be cleaned. 
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Figure 5- Drill base

What will it be made from? 
When looking at materials can be used a strength and density graph can be looked at, this will give you a good idea of what materials to consider before evaluating the cost of them. 
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(Wyatt, 2022)

For the construction of this product, I would use 2 main materials these would be a metal and a polymer. 
What is a polymer?
The term polymer is often used to describe plastics, which are synthetic polymers. However, natural polymers also exist; rubber and wood. (Bradford, 2017)

Using a plyometric material will reduce the cost of mass production while ensuring the component remains robust enough. It is also a sustainable material which is environmentally friendly and is easy to recycle as shown in (Figure 6)

                                 [image: ] (Open access government., 2022)
                                                                                                        Figure 6
H&S.
A key safety feature of the DPMSU will be to ensure the health and safety of anyone who uses it. Warning stickers can be applied to the drill warning people of the dangers. 
For this I would include warning such as – Wear eye protection and moving parts warning
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(safetysigns4less, 2022)

It is required by law to protect your employees, and others, from harm.
Under the Management of Health and Safety at Work Regulations 1999, the minimum you must do is:
•	identify what could cause injury or illness in your business (hazards)
•	decide how likely it is that someone could be harmed and how seriously (the risk)
•	take action to eliminate the hazard, or if this is not possible, control the risk
 (Health and Safety Excecutive, 2021)



3.Manufacturing Process.

Looking at how the product is going to be made it will firstly need to be broken down into each of its components and remembering that the customer wants to produce 1000 of these units a week so this must be achieved whilst being driven by the key elements we have already covered. 
· Cost 
· Quality 
· Durability 
Product manufacturing.
To keep the production of the drill, stand profitably whilst still achieving the quantity needed, the assembly process needs to be considered, for this multiple pressing options either in the form of ejection moulding or stell press needs to be considered. As this can produce large quantities of product repeatability. 
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A - Lever arm.
Due to the lever arm being made from one piece of metal and having several holes in it, this is ideal for a pressing process.  
B -Shafts.
The shafts will be bought in cut to the required length, these will be made out of a case-hardened steel as these will subjected to wear. A good steal for this would be silver steal as it is both accurate and case hardened.

C- Main Body. 
For the main body a plastic can, be used which will ensure the high production demand is met whilst also keeping the cost down. This product can be produced via the ejection moulding process and composite plastic can be used to keep the strength up. For this operation PPA60 GF30%, the GF stands for glass filled which will provide extra strength where the Poly propylene will provide flex ability. 
D -Base plate.
The base plate could also be made from ejection moulding, but this wouldn’t provide the weight which is need, so the best method for producing this would be to use the casting process. This can produce the shape whilst also keeping weight in the product. 

4.Design and Development.
Using an FMEA which stands for Failure modes and effect analysis the design can be approached in a step-by-step fashion and identify possible failure modes which could affect the product. 
“Failures are prioritized according to how serious they might be or how frequently they might occur, and how easily they can be detected. The purpose of the FMEA is to take actions to try and eliminate or reduce failures, starting with the highest-priority ones.”
 (Quality, 2021)
The scoring system which is used is a rank from 1 to 10, 1 being no effect to 10 being most severe and could cause death. If you have designed something and it scores 10 you should action should be taken to reduce or change the design. 
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Something which was highlighted when re-looking at the design was that there was no method of ensuring the drill doesn’t come down on the operator’s hand. To reduce the severity of this a spring was added which connects the main body to the secure fixing which is part of the arm shown in figure 7. 
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Figure 7 -spring added to unit

          









5.Conclusion.
The original design had a few design issues which were identified by using fault finding tools and techniques associated with design, these included the FMEA process and QFD process. These made sure that the customer needs were achieved whilst also keeping the design practical and manufacturable. 
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