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1. What Is 3D Printing and
How Important Is It?
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Definition of 3D Printing

3D printing, also known as additive manufacturing, refers to a set of technologies that allow for the creation of volumetric

objects based on digital models.

Manufacture is performed by 3D printers that deposit material, generally in layers, and consolidate it using different

technologies until the final part is obtained.

General functional principle of laser-sintering

Source: https://www.eos.info/additive_manufacturing/for_technology_interested
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There are currently seven categories
of additive manufacturing processes

1. Vat Photopolymerization

2. Material Jetting

3. Binder Jetting

4. Material Extrusion

5. Powder Bed Fusion

6. Sheet Lamination

7. Directed Energy Deposition
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The Importance of 3D Printing to Industry

Cross-sectoral: this is a technology that can be applied in many industrial sectors, including production (currently
limited by production costs and the availability of materials), and prototype and tooling manufacture.

v,

Flexibility: both in terms of series size and the materials used, and even in the ability to adjust manufacturing ordersto
handle design changes.

V.

Greater added value: this technology allows for the production of complex three-dimensional geometries that cannot
be manufactured using other technologies, and a reduction in the total number of parts. It can also be used with special

materials and to manufacture lightweight structures, which makes it very important in an industry seeking to manufacture

parts with greater added value. Yy,

Kilometre zero manufacturing: the possibility of manufacturing short series of highly user-adapted products means
suppliers can compete in terms of quality, innovation and flexibility. When the price is of less relative importance, in-
house manufacturing becomes more feasible. )

Reducing time-to-market: it means the product design, development and manufacturing processes can be
streamlined. This makes it of great interestin industrial sectors where product innovation is constant.

A

Customization: it means being able to respond to the global trend for greater product customization.
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2. Evolution of 3D Printing
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Evolution of the 3D Printing Market

Additive manufacturing technology emerged in the
1980s and was initially used only for rapid

prototyping. Anticipated evolution of the 3D printing market

However, demand for 3D printing systems and related 15
services increased the market volume of additive

manufacturing from $1.5B in 2011 to $4.2B in 2015.

Annual growth of 25% is expected until 2020 (though

some experts anticipate annual growth of 40%?).

12,8

10
The most optimistic calculations predict market volume
to be anywhere from $12B to $20B by 2020, and to
reach $40B by 20252.

6,6

53
These experts expect the sect®»r’s most sseazszoned

players to grow at a lower rate while new players grow

8
2,9
faster and attract new customers through the use of 21
new technologies. 15 I I
, I

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Market golume ($B)

Source: EY (2016): fAHow Wi ll 3D Printing Mz

1Rol and Berger (2016): TRAdtdi Gever Mainarf aCAMT X na Link in the Value Chain? EYd6s Global 3D Pri
2JALE Tecnologia ( 2 0 1 Manufactira aditiva e impresion3D en 2017. Un vistazo a los
desarrollospatentadoso; 3D Printing I nvesting News (2017): ATop 3D Printing Companieso
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Main Global Milestones in the 3D Printing Industry

3D PRINTING HASDEVELOPED A GREAT DEAL IN RECENT YEARS. SPECIFIC

2011, THE NUMBER OF PATENT APPLICATIONS SKYROCKETED.

Arcam commercializes PBF by electron beam
technology, launching first production model

1997
The "basic ILT" SLM patent” which
describes metal PBF?) by laser is filed

1996

Extrude Hone (now ExOne) becomes
exclusive licensee of the binder jetting
process for metal parts and tooling

1985 1990 1995

Foundation of EOS
by Dr. Langer and
Dr. Steinbichler
1989

Binder jetting process is
developed at the Massachusetts

2002 2003

2005

2000 2005

First metal PBF by laser machine is
introduced by F&S Stereolithografie-
technik (Fockele & Schwarze)

1999

Optomec delivers first commercial

Trumpf introduces its first lines of metal
PBF by laser machines (TrumaForm LF)

MCP Tooling Technologies (later
MTT Technologies Group) intro-
duces PBF by laser machine
SLM Realizer 100

2010

ALLY, STARTING IN

Today

Series production readiness
achieved

Up to 4 lasers simultaneously
creating one part

Build area up to 800 mm in length
Automation concepts available

® e e 3
Today ;  ENDSEELEENGD
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engine by GE, receives FAA® approval
2015

First PBF 4-laser concept introduced by EOS
2013
FDA approval (510(k)) for the first patient

I First AM-produced part for use in a jet

Institute of Technology (MIT) directed energy deposition (DED) specific cranial device by OPM granted
1993 System (LENS 3D Printer) 2013
First patent describing 1998 AM growth in medical, e.g. dentistry, is picking up traction
fundamentals of PBF? by 2011
electron beam is filed EOS introduces EOSINT M 250 ASTM approves first non-terminology AM standard
1993 1995 2011

1) Fraunhofer Institute for Laser Technology 2) Powder bed fusion 3) Federal Aviation Administration

Source: Rol and Berger (20ilNee)x:t AGedndeirtaitvieoMa(niuMnaxc)taur i n g
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3. The Worl dos Maili n |
Investors in the 3D Printing Market
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