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Additive Manufacturing ï 3D Printing 

Additive Manufacturing is an 

amazing technology with 

unrivaled capabilities. Its 

strengths and limitations are 

polar opposites of established 

technologies.ò  
 

Todd Grimm, T.A. Grimm Associates 
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3D Printing  -  Additive Manufacturing  

What is it really all about? 

Additive Mfg or 3D Printing is a group of technologies with one common 

characteristic of adding material to form a part rather than subtracting material 

(traditional machining).  

SUBTRACTIVE MANUFACTURING ADDITIVE MANUFACTURING 
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Why Is Additive Manufacturing Important ? 

Å It allows you to place material of the desired composition 

exactly where you want it (and nowhere else) 

Å You can make things that are impossible to make in any other way: 

ÅInternal voids, webs, honeycombs, lattice structures 

ÅAssemblies of parts (in one shot) 

ÅInternally embedded components 

ÅParts with custom non-homogeneous (graded) materials 

Å Material composition and placement become design variables 

Å Engineering performance of parts can be dramatically improved 

ÅThe ñcatalyst for the next industrial revolutionò ??? 
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The next industrial revolution? Hype? Oversold??   Maybe, but some amazing possibilitiesé.. 
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Some Amazing Things é 

http://www.google.com.hk/url?sa=i&rct=j&q="3d+printing"&source=images&cd=&cad=rja&docid=3Gd4zrUA5Qb1rM&tbnid=jExj6HA7CgKUnM:&ved=0CAUQjRw&url=http://www.skipprichard.com/fabricated-the-new-world-of-3d-printing/&ei=4jvOUuLWAcnriAffq4Fo&psig=AFQjCNGl5pBK3rjY7ZXwArU7WXo4cbrQ0Q&ust=1389333242314876
http://www.google.com.hk/url?sa=i&rct=j&q="3d+printer"+aerospace&source=images&cd=&cad=rja&docid=PKiHQfTl8IG-jM&tbnid=7dVRdioJCpCdOM:&ved=&url=http://blog.ponoko.com/2011/05/14/aerospace-industry-adopting-3d-print-technology/&ei=gknOUqDfN8OKiQeRn4G4Dg&psig=AFQjCNH1daJB6IZS3Gi-PpFgd9d8bf3mLA&ust=1389337347211583
http://www.google.com.hk/url?sa=i&rct=j&q=hrl+"3d+printing"+lattice+ultra-light+feather&source=images&cd=&cad=rja&docid=kvSNakQcAf5bfM&tbnid=zdeRVu1f7pxeQM:&ved=0CAUQjRw&url=http://www.nature.com/news/images-of-the-year-slideshow-1808-7.1808?article=1.9620&img=1.9631&ei=jUjOUreOMYWuiQe13oAI&psig=AFQjCNFZCobPkwdzhtdRLkr8m-6gKT4V3w&ust=1389337081844548
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But there are limitations today ... 

To print something, you have to design it, which requires effort, creativity, and software 

Todayôs typical solutions: scanning or downloading models from on-line libraries -> Result: lots of rabbits 
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History of 3D Printing/Additive Manufacturing 

1980 1990 2000 2010 

1986 

Stereolithography 

(SLA) patented by 

3D Systems  

STL format defined 

2001 

First Metal 

powder printer 

by EOS 

Merger Stratasys 

and 3D Objects 

3D Printing goes 

ñMainstreamò 

Autodesk  & HP announce own 

printers  

 Hobby market for 

Plastic Extrusion 

established 

Mid 1990 

Stratasys 

introduced Plastic  

Extrusion technol. 
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Additive Manufacturing 

The Additive Hardware explosion 

Hobbyist & Makers 

Desktop Personal  

/ Professional 

Professional  

Production  

Professional  

Production SLA  

Professional  

Production 

Professional  

Production Multi-axis 

 laser deposition 

Professional  

Production HYBRID 

 Machine systems  

Professional  

Metals & Alloys Plastics, Polymers & Resins (specialty materials) 


