3-D Printing
Introduction




Evolution of
Manufacturing

Craft System, ca 1500
English System, ca 1800

American System, ca 1830

Taylorism, ca 1900

Statistical Process Control, ca 1950




The Industrial Revolution was
about Making Things

with Greater precision

at ever Higher speeds




Two Important Shifts In
Manufacturing
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“Prediction is very difficult, especially If it's about the future.”
Niels Bohr

An analysts with Pacific Crest this week said: “After two decades of slow adoption and

evolution, we are now reaching a tipping point in 3D printing...expect rapid adoption of 3D
printing by consumers in 2017 through 2022.”

According to Forbes, the Gartner research firm recently predicted growth of 75
percent in shipments next year for lower-cost printers. Sales for more expensive

business printers are also expected to be high, with spending estimated to jump
from $325 million in 2013 to $536 million in 2014.




How Big Are the

Markets?

The global market for all 3D printers: $1.7 billion in 2011
S6 billion by 2017

Total Output of 28 Leading
Countries (US$-B)

Global Machine Tool Market
$94 B in 2012

Number of Personal 3-D Printers Sold in the U.S.

Consumer Printers
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Wohlers Associates. Wohlers Report 2012: Additive Manufacturing and 3d Printing State of the Indus- try, 2012. ISBN 0-9754429-8-8.


https://www.gardnerweb.com/cdn/cms/uploadedFiles/2013wmtocs_SURVEY.pdf

3-D Printing Today: Rapid

Prototyping
Speed up the Design-Build-Test Cycle

Prototyping:
80-90%
of uses




Custom Products: Medical Applications
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Aviation and Automotive
Applications




Furniture




Art and Fashion
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Food Processing




Complementary Technologies: Not Either-Or

terchangeable heads

S bt t .
l \d d . t .
S .:x-:'.' Tl NN e 5'5'.: oy '=.';-i-'-'L.:"':'::'.".'i. ST e e T B
i ' L T e X e 'r' .t.'u""' A il iy SN . '-."m s ,-l.:..' i, e
e i s Al e e e st b e e

e AT A L e pUroE L i b
5 ﬂ I o "1'53 o el
e e Eo g N i
s P Ty oy
R B s i S el i e



Complementary Technologies:
Biotech

NCT::b\ Imperial College

Waste-to-Print
System

Using
Synthetic
Biology



What are the environmental
and energy implications?

What are the claims?



http://www.wilsoncenter.org/program/science-and-technology-innovation-program
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