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Abstract: Additive Manufacturing (AM), also commonly known as 3D Printing or Rapid Prototyping
method of manufacturing that provides for the ability to make intricate internal features a
easily customizable parts. The concept is to break a Computer Aided Design (CAD) file int
series of thin layers that are sent to the machine and laid down one layer at a time.
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Designing the Experiment

\ * Define the problem il | — '
o What are the properties of a material produced S, ' A e
by the additive manufacturing process? i LS e S i e S
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 Select the response variables
o (Geometric precision
Density
Ultimate strength
Toughness
Thermal/electrical conductivity
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» Determine the parameters that affect the response variables.
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Each new parameter is represented by a different dimension/color, meaning that each corner
represent s a possible test case. Of the original 15 parameters identified, 8 suspected significant

Stereolithography Selective Laser Sintering parameters were selected for further analysis, leading to 28 (256) test cases. A fractional factorial
 Liquid Polymer Cured * Binder “printed” to * Powdered material fused design was used to reduce the number of tests to 32 cases which are represented as black
by a UV Laser adhere powder by a high powered laser spheres in the full hypercube.
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