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1. [bookmark: _Toc502957726]Introduction
This report is to critically appraise the ‘concept’ design of the DPMSU provided, identify its functional requirements and identify a suitable manufacturing method and polymeric material for the main, batch, production run of the DPMSU (quantity 500 units per week). It will document the ‘design for manufacture’ and development work appropriately, identifying and explaining any design features incorporated in the final design. 
This report will follow a basic Design process consisting of: 
· The Problem  
· The Design Specification 
· Research  
· Developing Alternatives  
· Choosing Alternatives  
· Choosing a Solution  
· Models & Prototypes
It will first appraise the concept design of the PDMSU to identify the functional requirements using QFD to identify what components are most important to the product design, industry standards from HSE working environments and competing products to gather a design specification.
The next stage will be the research stage where it will identify a suitable manufacturing method and polymeric material for the main, batch, production. To do this the report will be investigating polymer forming, moulding processes, and their design limitations. It will also look at the polymers available, their limitations and life cycles.
When we get to this point we will develop and choose some alternative solutions.
A conclusion will be drafted and any recommendations will be implemented into the ‘design for manufacture’.
2. [bookmark: _Toc502957727]Design Appraisal
The current design looks like a very simple design, with varied wall thicknesses which would be difficult to manufacture at the rate of 500 per week as then only way to manufacture this design would be via 3D printing, which is slow and expensive (insert reference).
From the research that has been done we need to make this product as cheap as possible because this drill press would fit into the £15-50 margin (insert reference). To keep the cost of the product down the DPMSU should be manufactured using the injection moulding method, therefore, a number of design features need to implemented into the design so that a degree of certainty can be achieved when manufacturing the design (insert reference). 
3. [bookmark: _Toc502957728] Specification
	1
	Must be injection moulded

	2
	Resemble initial design

	3
	Rigid design 

	4
	Hard cheap material

	5
	Low cost



4. [bookmark: _Toc502957729]Injection moulding
Injection moulding is a process whereby two or more shaped plates are held together using hydraulics while a, usually heated, material is injected in between the plates, when cooled the plates part leafing a moulded piece of material.
[image: Image result for injection moulding]
[bookmark: _Toc502957730]5.2 Mould tool
The mould tool can be made up 2 or more parts that are clamped together while the material in injected between them. They are usually made up of a few key features; Sprue, runner(s), gates, plastic part and cold slug well(s).
In a typical mould tool, the material runs from the nozzle of the injection moulding machine to the mould tool via the sprue, which then feeds through the runners to the gates and finally into the plastic part. The cold slug well is there to catch the cold slug, which is a small piece of cool hardend plastic that can form at the end of the sprue.

[bookmark: _Toc502957731]5.1 What needs to be considered 
There are many key features that need to be considered when injection moulding, the main principles that we will need to meet include;
1, Wall thickness must be kept relatively consistent to ensure the shape of the part. If the part has varied material thicknesses the part will cool at different rates and this can cause deformities.
2, To minimise tooling costs you should try and make the part fit into a single two-part tool. 
[bookmark: _Toc502957732]

5. Alternatives Designs
When looking for the best possible design, a number of alternatives where put forward. Here are the top four designs, along with a list of pros and cons for each design.
5.1 [bookmark: _Toc502957733]Design 1
[image: ]
This design is the cheapest of all of the designs due to its simplicity. the basic idea is to have 2 identical parts that can be attached to form the final piece.
The hole for the fastening pin on the side would need to be drilled after the injection moulding.
Possible floors could be that the design may not move up and down the shaft very well, may have poor accuracy due to the small area holing the DPMSU in Place and the part does not look anything like to original.

5.2 [bookmark: _Toc502957734]Design 2

[image: ][image: ]
This design is very similar to design one with an added feature, by increasing the length of the area which attaches to the sliding shaft, this combats the issue of poor accuracy and slide capabilities but does not resemble the original design. It would also need some additional changes to the design in the images as the hook for the spring would need to be placed in the centre and the hole for the guide shaft would need to run through the entire part as it is in design 1.
5.3 [bookmark: _Toc502957735][image: ]Design 3
Looks very similar to the original design, except the outer material has been removed to maintain a martial wall thickness and to save on material. 
This design is a two-part design that will be fixed using adhesive or snap fix features to permanently bond the two sides.



[image: ]
5.4 [bookmark: _Toc502957736]Design 4
This design is a single part design. It is a split design that has been designed to fold in the middle so that each side meets and can be bonded using a strong adhesive. 
It has a consistent wall thickness and can be manufactured using a two-piece tool at low cost.






6. [bookmark: _Toc502957737]Design for manufacture 
	[image: ]
	[image: ]

	Assembly Image 1.
	Assembly Image 2.


Design 4 was the best design for the job, it is very similar to the original design, it has a consistent 4mm wall thickness throughout the design to ensure consistency of the mould and can easily be moulded in an injection moulding machine at the rate of 500 units per week.

This design must be bent together via the blue line that is shown in Assembly Image 1. and bonded together with a strong adhesive, as shown in Assembly Image 3
	[image: ]

	Assembly Image 3.


.


7. [bookmark: _Toc502957738]Material selection
 Selectin the correct material is a very important take during the design process. The chosen material will need to be durable with little elasticity and a high tensile strength. The list below represents the top 5 most commonly used materials for injection moulding according to The RODON Group.
	Materials
	Tensile Strength
(73° F)
(Units: psi)
	Flexural Modulus of Elasticity
(73° F)
(Units: psi)

	Izod Impact
(Notched)
(73° F)
(Units: ft-lbs/in)
	Heat Deflection Temperature
(66 psi / 264 psi)
(Units: °F)
	Water Absorption
(24 hr Immersion)
(Units: %)

	ABS
	4,100
	304,000
	7.7
	 200° / 177°
	 0.3

	Acetal
	10,000
	420,000
	1.5
	 336° / 257°
	 0.25

	High Impact Polystyrene
	3,500
	310,000
	2.8
	 - / 196°
	- 

	LDPE
	1,400
	30,000
	no break
	 122° / -
	0.1 

	Polypropylene
	5,400
	225,000
	1.2
	 210° / -
	slight 


 Table from https://info.rodongroup.com/top-5-most-common-plastic-resins 
From this list we can say that Polypropylene would be the best option for our product as it has a moderate tensile strength and a lower Modulus of flexibility that Acetal.
Polypropylene is a thermoplastic material that is mostly used in packaging, but I used in most industries such as automotive, aerospace and marine industry.
It is a highly recyclable material that is simply broken down into granules and reheated ready for injection moulding when its end of life.  

1. [bookmark: _Toc502957739] Recommendations
Although the final design is a good working product there are always ways to improve. 
The main improvement for this design would be to add in some guide holes and pins this would ensure the part closes at the correct point.
You could also add in snap fit joints which would also ensure the closing accuracy of the part but would also to remove the need for adhesives or glues which would save more money of the part and speed up production time.
Another recommendation would to add draft to the walls of the part to ensure the part releases from the injection moulding tool easily, this would also speed up production times at there would be less stoppages for stuck moulds.
 

2. [bookmark: _Toc502957740]Reference list
Not included in your work count.
[bookmark: _GoBack]


3. [bookmark: _Toc502957741]Appendix
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