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 Independent, non-profit, network

 Unite, represent, support

« Companies, Research, Education, Govt...
* Over 80 members, NL + BE

* Entire ecosystem
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Description

R. BAKER METHOD OF MAKING DECORATIVE ARTICLES Filed Nov. 12,
1920 April 14, 192s. 1,533,300

| WITNESSES: INVENTOR 1/7

ATTORNEY Patented Apr. 14, 1925 UNITED y 1,53 ATENT ELECTRIC
MANUFACTURING COMPANY,

A CORPORATION OF PENNSYLVANIA.
\ METHOD OF MAKING DECORATIVE ARTICLES.
Application filed November 12, 1920. Serial No. 423,647..

To all whom it may concern: Be it known that |, RALPH BAKER, a citizen
of the United States, and a resident of 'Wilkinsburg, in the county of
Allegheny and State of Pennsylvania, have invented a new and useful
Improvement in Methods of Making Decorative Articles, of which the
following is a specification.

This invention relates to ornamental arc welding, more especially to
utilizing an electric arc, such as is ordinarily employed for electric
welding, for the formation of deposits to produce receptacles or
containers of ornamental and useful shapes.

| have found that metal derived from a fusible metal electrode by the

assage of a current therethrough may be so deposited in superposed

layers as to form various articles of an ornamental and useful nature,
it being among the objects of my invention to produce such objects of
various designs.

 April 14, 1925. 1,533,300

R. BAKER
METHOD OF MAKING DECORATIVE ARTICLES

Filed Nov. 12, 1920
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Annual global turnover; USS , billion

Sources: Marketsandmarkets, Wohlers Associates, Forbes.com
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Anticipated Annual global turnover; USS , billion

Sources: Marketsandmarkets, Wohlers Associates, Forbes.com
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Market AM

Cost

Market potential

Cost vs. size Complexity

. Traditional production
COSt VS. quantlty techno|ogies

Credit: Renishaw
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Market AM

Cost

Expensive oldtimer
Formula 1

Customization of
(expensive) cars

Printing of spare
parts






ACQUISITIONS

NEW R&D
FACILITY, COE,
OR PILOT
PRODUCTION
PLANT

Stratasys
Apr 2014
Solid Concepts
$295 million
Harvest
Technologies

Hoganas
Sep 2012
Fcubic

Arcam
Feb 2014
Advanced Powders
and Coatings
$33 million

2015

GE Aviation
Nov 2014
$32 million
R&D facility

F

Sandvik
Jan 2015
RE&D facility

2015

3D Systems
Sep 2014
LayerWise

Arcam
Sep 2014
DiSanto
Technology
$16 million

ATI
Jun 2015
production

facility

&

Sources: Metal AM magazine; Wohlers Associates; BCG research.

2016 2017
Moog GE GE  Oerlikon
Dec 2015 Sep 2016 Oct 2016 Dec 2016
70% stake in Arcam  Concept Citim  DMG MORI
Linear Mold and $680 Laser Mar 2017
Engineering million $600 million 50.1% stake in
@ 2 Realizer
...... j
Sierﬁens Predsion Carpenter
Aug 2016 Castparts Technology
Matenrials Dec 2016 Mar 2017
Solutions Atlantic Puris
Precision $35 million
2016 2017
Norsk Titanium
Jul 2016
Alcoa Stryker Emerson $125 million
Sep 2015 Jan 2016 May 2016 production Methods 3D
$60 million $400 million $42 million facility Nov 2016
R&D facility production facility R&D facility @ Seven AM labs
Aciturri Siemens GKN
Aerondautica Feb 2016 Jul 2016
Dec 2015 $25 million Five AM CoEs
$15 million R&D facility

production facility



Content €& FLAM:D

» Het publiek & wij
» Waarom zijn we hier?
» Het AM-ecosysteem



Market AM

JUPPORT

)
—
| —
—
—
L
e

Inbound
Logistics

Firm Infrastructure
Human Resource Management
ES
=
-

Technology

Procurement

: Outbound Marketing & : >
Operations Logistics o Service §
PRIMARY ACTIVITIES /

Michael Porter's Value Chain, drawing by Dinesh Pratap Singh
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Inbound
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Traditional Supply Chain
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supplier's

. supplier manufacturer retailer
"3D Shop* Supply Chain
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3D model
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ADDITIVE MANUFACTURING TECHNOLOGIES

] ™

Vat photopolymerization Material extrusion

|

0 Ba

Material jetting

Binder jetting

| \ |

Cured with Cured with Cured with Cured with
laser projector LED & oxygen UV light

SLA DLP CDLP FDM MJ

Stereolithography Digital Light Continuous Digital Fused Deposition
Processing Light Processing Modeling

-
L| L| L| L L|

Plastic Plastic Plastic Composite  Plastic Plastic

Material Jetting

Plasti

carbon)

stratasys

Weos =rems

stratasys
envisio?m: Ultimaker
@ makerBot.
zorfrax:
PRUSA

PRINTERS

envisionTec
formlabs % O

ows

Printrbot

LuLzeor

posite (CFF)

Z Markforged

Find out more at www.3dhubs.com/what-is-3d-printing

| |

Cured with Milled to Joined with
heat form bonding agent

NPJ DOD BJ

NanoParticle Jetting Drop On Demand

. —
C & McC

Metal Wax Gypsum,  Metal

Binder Jetting

Sand

\ |

JIET Solidscape

7 G

vaxeljet

%0 ExOne

B

Powder bed fusion

I |

Fused with agent Fused with Fused with
and energy laser electron beam

!—‘—\

MJF SLS DMLS / SLM EBM
Multi Jet Fusion Selective Direct Metal Laser Sintering Electron
Laser Sintering Selective Laser Melting Beam Melting

.
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Plastic Plastic Metal Metal

/) ews eus A
P Qrommrerm
DX SINTERIT SLM
& Sintratec RENISHAW.&
CONCEPTLASER

N Additive Industries

Direct energy deposition Sheet lamination

Fused with Fused with
laser electron beam
LENS EBAM LOM

Laser Engineering Electron Beam
Net Shape Additive Manufacturing

Laminated Object
Manufacturing

1
C C b

Metal Metal Composite  Paper

| | |
opfoMEc  {(HANV nﬂcor

te

envisionTec

JBLE
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Opportunities

Where’s the money?

For individuals



R S
st st ie jii;'

YER Al Al

P R
L &l ..l\lgﬁ."‘



Opportunities

Where’s the money?

For individuals
It's where the lack of skills is.



Opportunities

Where’s the money?

For companies in the AM Value Chain









Opportunities

- Hybride, Combinatie Additive/subtractive
- Multiple-source polymerisation
= Printing in trucks?

- In Between....
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TWIKIT HOME SOFTWARE PLATFORM INDUSTRIES

e o
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Product Parametrization

i
bl

The Twikbot platform transforms your product from a digital input (3D
file, 3D scan, Al) to a configurable format for visual customization and
digital manufacturing.

.-
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- Product parametrization from your input (3D file, 3D scan, Al)

- Define tweaks within parameters: twist, scale, multiply bend and
more

- Emboss, deboss and cut-through

- Define materials and finishes

- Combine 3D model with assets: fonts/images/patterns/textures

HT Visual Product
Customization

Twikbot enables real-time product visualization and 3D configuration
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About

Mission

To become the industry standard software for simple, accurate pricing for metal 3D printing.



0-BASF

We create chemistry

‘h BASF Germany Compa

BASF New Bus

Scouting

Aboutus v

Home Company / BASF I

BUSINESS & FINANCIAL NEWS

Joint Press Releas!
Optimizir
for 3D pr
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CAD-Modeling and Simulation

— Conceptual Topology Optimization
for Finding of Stiff and Lightweight
Organic Structure

Dassault Systemes Simulia Corp.

Verification Model Generation
and Design Evaluation

Printed
Circuit Box

Parametrnic Shape Optimization

CAD-Reconstruction
Final Desian: 215 arams


http://www.3ds.com/simulia

Covered by & .
¥Ysim
simufact MSC RSoftware'

MSC )\ Software Company

e Plate & .

MSC A Software

® Sire '\/l

.................................
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Opportunities

Where’s the money?

For companies outside the AM Value Chain
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Powder-bed Build rate
10

Blown-powder

Part size Complexity

WAAM

Hi. Dep. Wire-fed

Platform flexibility 10 o Accuracy

10

Post-processing requirement Cost savings

10 10
Mech. properties Material utilisation



Start met de toepassing

* material efficiency - light weight structures
* flow optimalization
* integration of functions

* mass customization

AGENTSCHAP 7(‘3‘ \ Vlaanderen
ONDERNEMEN  {(\3 & ongernemen



Conclusion

Where’s the money?

For individuals
It's where the lack of skills is.

For companies in the AM Value Chain

It's “In between”

For companies outside the AM Value Chain
It's in the Competitive Advantage - Faster, lighter, better,






flam3d.be
linkedin.com/company/flam3d

facebook.com/flam3d

Thank you !

Contact us
info@flam3d.org
Kris.binon@flam3d.org

+32 468 298 872
www.flam3d.org
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