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Goal

• Additive Manufacturing introduction and multi-user Lab 
presentation



AM Lab Facility

• Equipment – AM Lab



AM Lab Facility

• Layout – AM Lab



AM Lab Facility

• Finishing Lab – in Quote



AM Lab Facility

• RCGI management

• Academic customer ⇾ consumables cost

• External customer ⇾market cost



Additive Manufacturing

• Additive manufacturing (AM) is defined by the ASTM as:

“A process of joining materials to make objects from 3D model data, usually
layer upon layer, as opposed to subtractive manufacturing methodologies”.

• These new techniques, while still evolving, are projected to exert a
profound impact on manufacturing. They can give industry new design
flexibility, reduce lifecycle energy use, and shorten time to market.

Source: 3D Printing and Additive Manufacturing State of the Industry: Annual Worldwide Progress Report.” Wohlers Associates, 2014



Additive Manufacturing

• Additive Manufacturing – Industry 4.0



Additive Manufacturing

• Supply Chain Shift – Direct to Part

• To

• From



Additive Manufacturing

• Supply Chain 

Source: Chinese Production, The Economist Jun, 2017



Additive Manufacturing



Additive Manufacturing



Additive Manufacturing

15 μm 200 μm 500 μm



Design for Additive Manufacturing – DfMA

Design Thinking 
Manufacturing & Conventional Applications

Design Thinking 
Manufacturing & Innovative Applications



Design for Additive Manufacturing – DfMA

• Innovative Designs

Swirler for gas turbine provided by EOS. Tooling - conformal cooling channels by DM.



Metal AM – Technologies



Metal AM – DMLM

Source: GE Additive , www.ge.com/additive



Metal AM – DMLM Safety



Metal AM – DMLM Safety



Metal AM – DMLM Post Process



Metal AM – DMLM Post Process



Metal AM – No Laser-Based



Metal AM – SPJ



Metal AM – SPJ

• Single Pass Jetting – SPJ



Metal AM – SPJ

• Single Pass Jetting – SPJ



Metal AM – SPJ
BMW water pump impeller

Total cost-per-part vs production volume



Metal AM – BMD

• Bound Metal Deposition – BMD



Metal AM – BMD

• Bound Metal Deposition – BMD



Metal AM – BMD



Metal AM – Materials
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Metal AM – Materials



Metal AM – Materials



Metal AM – Materials



Metal AM – Materials



Metal AM – Sintering



Metal AM – Sintering



Metal AM – Sintering



Metal AM – Sintering



Metal AM – Post Process



Metal AM – Post Process



THANK YOU!
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