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Unit R109 – Engineering materials, processes and production 
Additive manufacture and rapid prototyping
Task 1 
Rapid prototyping can be performed using a range of techniques to quickly fabricate a scale model of a physical part or assembly using three-dimensional computer aided design (CAD) data.  The technologies to produce a 3D prototype and sometimes called 3D printing.  There are many different types of 3D printing techniques including:

· Selective Laser Sintering (SLS), 
· Stereo Lithography (SLA), 
· Direct Metal Laser Sintering (DMLS), 
· Fused Deposition Modelling (FDM), 
· Electron beam melting
The table on the following page has descriptions of the five techniques above – but which technique is being described in each?

Your task for this activity is to match the descriptions to the correct technique.

Complete the activity by investigating the advantages and disadvantages of 3D printing

.

	Description
	Rapid prototyping technique?

	· The prototyping machine uses a high powered laser.

· The design model is ‘sliced’ into the layer thickness the machine will build in.

· The technology is an additive method that fuses metal powder into a solid part using the laser.

· Inside the build chamber there is a material dispensing platform and a build platform.

· A recoater blade moves new powder over the build platform.

· Parts are built up additively layer by layer.
	

	· This process works on an additive principle laying down material in layers.

· The material used to make the model (plastic or metal) is a filament or wire wound onto a drum.

· The filament or wire is unwound to a heated extrusion nozzle that moves to deposit the material layer by layer onto the model.
	

	· The prototyping machine uses a high powered laser.

· It is an additive process.

· Small particles of plastic, metal, ceramic or glass power are fused into a mass that has the desired shape (the model).

· The laser selectively fuses the powdered material on the surface of a bed of powder.

· After each layer is fused the bed is lowered by one layer thickness and the next layer fused.
	


	Description
	Rapid prototyping technique?

	· This process is an additive technique based on selective polymerization of a photosensitive resin using ultraviolet light. 
· In this system, an ultraviolet laser beam is focused on the top layer of photo sensitive resin contained in a vat. 
· The beam is moved in horizontal X and Y directions to polymerize the resin.
· The cured layer of polymer is lowered by a platform so that a fresh layer of liquid resin covers the cured layer.
	

	· This is an additive prototyping process.

· It uses an electron beam as its power source.

· The technology manufactures parts by melting metal powder layer by layer with an electron beam in a high vacuum.
· The machine reads data from a 3D CAD model and lays down successive layers of powdered material.
· These layers are melted together utilizing a computer controlled electron beam.
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OCR Resources: the small print�OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. �© OCR 2014 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.





OCR acknowledges the use of the following content: Maths and English icons: Air0ne/Shutterstock.com, satellite: puchan/Shutterstock.com, 


shoes: Natali Glado/Shutterstock.com, mp3 player: You can more//Shutterstock.com, Tennis racket: ID1974/Shutterstock.com, Washing machine:


KKulikov/Shutterstock.com, London eye: 1000 words/Shutterstock.com, Sports car: GuoZhongHua/Shutterstock.com, 


Bread: v.s.anandhakrishna/Shutterstock.com,

























