
Rapid Prototyping

Rapid prototyping is the name given to the process of quickly producing accurate solid models of computer generated models using computer controlled machinery that builds the model up in layers. These rapid prototypes can be used in the development of new products.
It is important to recognise the difference between rapid prototyping which is an additive process (starting with nothing and building the product in successive layers) and CNC machining which is a reductive process (starting with a solid lump of material which is cut down gradually to the required shape).
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The Process

The process begins with a designer or engineer producing a 3D model of a product or a component on a computer modelling package.
The model is then converted into an STL file. At this stage the programme breaks the 3D model down into thousands of paper thin layers which when sat one on top of the other will create the original model.
This STL file is then sent by the computer to a rapid prototyping machine. There are many different types of rapid prototyping machinery which use different materials to produce the model.

The rapid prototyping machinery will then build the model layer one layer on top of the other over a matter of hours. 
If there are going to be overhanging areas which need supported a separate, water soluble, material is used to support the overhanging section. The extra material is removed once the process has finished without affecting the actual model.
	Advantages
	Disadvantages

	Models are produced very quickly compared to traditional manual models.
Rapid prototype models are accurate to 1000th of a millimetre.
You can check that all of the components of a model will fit together – eliminating expensive and time consuming mistakes during manufacture.
It is possible to evaluate the ergonomics of the rapid prototype.
Using rapid prototyping greatly reduces the time it takes to develop a product and get it into the market.
Identified mistakes in the design can easily and quickly be edited on the computer model.
You can produce very complex shapes.
	Rapid prototyping equipment is very expensive. Small scale companies have to pay someone else to produce their models which can lead to a loss of intellectual property and adds time to the design process.
Rapid prototyping machines only use one specific material. This means that you are unlikely to have the model made in the material you want.

Rapid prototype models are limited in size by the ‘envelope size’ of the machine being used. This is usually about the size of a box of A4 paper.

Rapid prototyping machines can produce any form. This means that you could waste a lot of time developing a form which you cannot manufacture.


Rapid prototyping in other industries
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Rapid prototyping is also used in the medical profession to help create ‘one off‘ products such as hip and knee replacements and brackets for reconstructive facial and dental surgery.
Following a CAT scan a 3D computer model of bones and cartilage can be generated. This allows surgeons to plan procedures and help designers or engineers to create prosthetic parts and reconstructive plates and brackets that are implanted during surgery. 
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