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3D Transformation
Driving the next Industrial Revolution

Pre- Industrial Internet t 3D Next
i i Computer aided design Today i i
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andmade ueprint design mmersive and easier design
and time intensive and mass production and Proto-type & Final Part ReVOlUthﬂ
“Digital” production Democratization of
Design and Ubiquitous
production
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1981 Erfindung des 3D Drucks
Patent SLA im Jahr 1984

2017 HONOREE
s MANUFACTURING

IW HALL/FAME

CHARLES “CHUCK” HULL
Co-Founder, Executive Vice President
and Chief Technology Officer, 3D Systems

Hull co-founded 3D Systems to help bring
rapid prototyping and 3-D printing to the
world. Thirty years later, that company has
grown into a $500 million global corporation.
Hull’s invention has helped spur innovation,
design and manufacturing in a high-tech
age, inspiring a new generation of industrial-
ists in the process.
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Markt Schweiz

Anwendungen




2011-2013... Prasenz in Medien

Drucken von Waffen

Erste Metall-Pistole aus e i Behdrden riisten sich
3D-Drucker sDé‘Iubilildlr deine Knarre gegen gedruckte Waffen

Neue Waffen bedrohen die Sicherheit an Flughdfen. Mit Pistolen
Durch «Laser Sintering» kénnen Metall-Produkte aus dem 3D- aus dem 3D-Drucker konnten Metalldetektoren umgangen

werden. Nun wird das Schweizer Flughafenpersonal geschult.

Drucker gewonnen werden. Nun hat eine amerikanische Firma von Martin Suter, New York - Waffenfans in den USA arbeiten an
einen alten US-Colt nachgebaut und erfolgreich getestet. Do-it-yourself-Pistolen auf Knopfdruck. Gegen ihre iffentlich
augdnglichen Baupldne fiir 3D-Drucker greifen Waffengesetze

nicht.
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Heutige Anwendungsgebiete
Schmuckindustrie
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Heutige Anwendungsgebiete
Dental-/Kieferorthopéadie

\\1nivellipso.

Wiss made smile
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http://www.nivellipso.de/fuer-kieferorthopaeden/
http://www.nivellipso.de/fuer-kieferorthopaeden/

Heutige Anwendungsgebiete
Medizinaltechnik
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ADDITIVE MANUFACTURING TECHNOLOGIES
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Vat photopolymerization

Cured with Cured with Cured with
laser projector LED & oxygen
SLA DLP CDLP
Stereolithography Digital Light Continuous Digital

Processing Light Processing

Plastic Plastic Plastic

25.9.35’5' S envisionTec el
formlabs envisionTec
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Material extrusion

FDM

Fused Deposition
Modeling

L
¥

Composite Plastic

stratasys
Ultimaker
@ MakerBot
zorftrax
PRUSA

PRINTERS

printrbot
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LuLzBOT
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Material jetting

Cured with Cured with Milled to
UV light heat form
MJ NPJ DoD

Material Jetting
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NanoParticle Jetting Drop On Demand

Plastic Metal Wax
stratasys JJET Solidscape
T
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Binder jetting

Joined with
bonding agent

BJ

Binder Jetting
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Gypsum, Metal
Sand
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Powder bed fusion

Fused with agent
and energy

MJF

Multi Jet Fusion

Fused with Fused with

laser electron beam
SLS

I

DMLS / SLM EBM
Selective Direct Metal Laser Sintering Electron
Laser Sintering Selective Laser Melting Beam Melting
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Plastic Metal Metal
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3K SINTERIT SLM

® Sintratec RENISHAWE
CONCEPTLASER

A“ Additive Industries

Direct energy deposition

Fused with Fused with
laser electron beam
LENS EBAM

Laser Engineering Electron Beam
Net Shape Additive Manufacturing
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Metal Metal

\ |
oproMec  UIRNY ¢

Sheet lamination

LOM

Laminated Object
Manufacturing

.
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Composite  Paper

|
NJcor

envisionTec

LE
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Fazit nach 30 Jahren 3D Printing

Marktgrosse ca. 6 Milliarden

Breites Anwendungsgebiet

Prototyping

Mass Customization (Horgerate, Aligner, Schmuck)

Limitierung /Schwachen

* Langsam —Keine Produktionsanwendung

» Teure Maschinen (Invest)

» Teure Materialien —wenig Innovation

 Keine Materialien auf Kundenwunsch (Razor Blade Business Model)
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Losung...?
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Advancing 3D printing for the following usage scenarios

Service Bureau Enterprise

—-— .
B e

Maker B2B Service In-house Large In-house Small Product Design
Community Bureau Model Shop Model Shop & Eng. Firms

Digital Manufacturing
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Removing friction from adoption

Quality Cost Reliability

HP Multi Jet Fusion “Open Platform™
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Revolutionare HP Voxel Technologie
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3D printing of gears

“l',

Materlal Extrusion Laser Sintering HP Multi Jet Fusion

printing time:

03:00
36 79 1000

gears gears gears




HP entwickelter Schichtaufbau

Material coating Apply agents Apply energy
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‘360°’

Komplett

Losung

HP Jet Fusion 3D Druckldsung

Software & Plugins Printer Utilities
Job preparation & submission Printer management

HP Jet Fusion 3D Printer HP Jet Fusion 3D Build Unit HP Jet Fusion 3D Processing Station with Fast Cooling
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3D Transformation Tomorrow

—

Source: Neotech AME



HP 3D Material Portfolio fUr HP 3D Jet Fusion Printers

High-performance materials

® Polyamide family expansion

° Higher rigidity Polyamides

o HP 3D High Reusability PA12 Glass Beads
Materials L ¢ Flameretardant Polyamide
PAFR
Roadmap o HP3D High Reusability
PA11

® FElastomers

® Additional thermoplastics

® Commodity plastics

HP Open Platform



Photoluminescent agents:

- Undetectable
- Unobtrusive in normal use




0x9A3CTIFFa

- Secure identification




Embedded codes:

- Secure identification
- Anti-counterfeiting
- Traceability




Eingebettete Information mit HP Multi Jet Fusion

3D Farb-Ebenen zeigen Veranderungen auf der Oberflache

Integrierte 3D Farbgebung
ermoglicht Abnutzungsindikator

Neue Schiene:

Abgenutzte Schiene:
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Strain gage printed
by Multi Jet Fusion
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In-situ measurements
available during operation
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Source: MIT Self Assen‘

4D Printing
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keep reinventing
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Vielen Dank fur lhre
Aufmerksamkeit




