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Course Content

The online course provides insights to the industrialization of Additive Manufacturing, from

achieving a full potential, to the challenges that needs to be overcome and the importance of
building an ecosystem.
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Driving catalyst of AM
evolution

R

The AM catalysts

= a sustainable cross-sectorial demand
= the increasing maturity of technologies
= the consolidation of a competitive ecosystem.

Since its birth back in the 1980s, additive manufacturing has changed a lot: from a rapid
prototyping solution then to a viable production method today. This rapid evolution of the industry
had been driven by three catalysts in particular:

* asustainable cross-sectorial demand
» the increasing maturity of technologies
+ the consolidation of a competitive ecosystem
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() Steps towards AM full potential
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Understanding forthcoming disruptions will promote the right
investments under an Industry 4.0 strategy.

Transformation carries inherent uncertainties regarding the
distribution of added value along the supply chain or risk-
sharing and IP ownership.

Selecting appropriate partnerships with 3D printer
manufacturers while factoring in current technological

limitations.

New engineering approaches will benefit from cheaper
iterative testing, adopting more agile designs, through a “test
and learn” mode. Eventually, all manufacturing processes
will have to fully integrate into end-to-end digital chains,
including cybersecurity options to secure the distribution of
Intellectual Property.

Organizations will need to adjust to these new processes.
Beyond hiring new skill sets, a profound cultural change is
required. Moving away from design to manufacturing dogmas
into design to costumer value will profoundly expand capital

opportunities.
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Implementation of AM

The implementation of AM requires a wide range of
skills, and the learning curve might result excessively
steep if not approached in the right way. To develop
their AM knowledge, firms are advised to start the
adoption with low-complexity application then, go

through an iterative learning process.

The adoption of AM is typically a highly capital-
intensive process, since it requires investment in
machines, education, research, and development. To
increase  the likelihood of a  successful
implementation, the AM application should be
motivated by a valid costumer need and a convincing

business case.

The implementation of AM typically requires a broad
range of competences along the entire process chain.
It may be very hard for an individual company to
cover all these internally. To deal with this issue, firms
are encouraged to create a network and cooperate
with external partners to fill competence gaps or lack

of specialized skills and knowledge.

AM implementation should typically be of strategic
importance within the adopting company, as
significant changes in the operational structure are
often required. To address this, firms are encouraged

to create an AM strategy early on.
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Q AM industrialization enablers
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Reduce
manufacturing
and material costs
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Cost savings in
post-processing

Leap in
productivity

Reduction of manufacturing and process chain cost

Material costs are expected to further decrease due to new or improved material
production methods and economies of scale. Automation along the process chain is under
development and could lead to further cost savings, particularly in post-processing. In
conclusion, it is possible that technical enhancements will lead to a leap in productivity and

significant decrease in parts cost.

Qualification of production and quality assurance

High quality AM parts can be produced. But a less complex and costly qualification
approach for additive manufacturing is needed to enable future production. Enhancement
of quality assurance methods such as in-process monitoring are a priority in current

research.



/__\

TE@CH

Integration of AM into production

Only companies that are investing with a long-term strategic agenda and have consistent
management support are today able to fully integrate AM as a production technology. The
digital process chain — for instance, process planning software — holds potential for a
significant improvement. In the long term, in five to ten years, Fraunhofer experts predict

that AM could be an integrated production technology with a mature digital process chain.

Determination of further standards and norms

Standards in AM are already progressing swiftly. Nevertheless, AM processes and
operations, sustainability assessments, data formats and digital security need greater
standardization. The widespread use of common standards is expected to increase the

overall quality of AM and the industrialization of AM across all industries.



Dissemination of AM knowledge
throughout the industry, can
accelerate overall market growth

The slow progress of knowledge development |
in companies and the growth of new
generations of students educated in AM require
a long-lasting effort.

Development of know-how

The dissemination and deepening of AM knowledge throughout the industry, including
small and medium sized enterprises (SMEs), can accelerate overall market growth. The
slow progress of knowledge development in companies and the growth of new generations

of students educated in AM require a long-lasting effort.

Development of new applications

The success of additive manufacturing market leaders is based on rethinking applications
and processes using an intrapreneurial mindset. Identifying the right use case and the
corresponding design is expected to be a key enabler in developing additive manufacturing
business cases. Ongoing innovations are expected to lead to new business cases,

creating a further broadening of the market for niche application.
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O AM ecosystem
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Ecosystem definition
- L 1o

1) OEM to develop better printer and post-processing equnpment platforms

3) Printing Service Providers to offer printing and fi mshmg services wuth
more and more versatility, aﬂordabllity and controls

4) Software solutlon providers to develop adapted AM design and
manufacturing solutions

— —

5) Standardization Organizations to develop AM specifications and
standards

6) Education and Research Organizations to take leadership in preparing
our next generation workforce

Ecosystem definition

A strong ecosystem needs to be created by equipment manufacturers, material suppliers,
service providers, standardization organization, software providers and research and
education organizations in order to improve the AM integration in the market. Every
member of the network should put on the table innovative solutions to benefit AM

progression.

Ecosystem relations

Around the AM ecosystem there are many players that contributes to innovate and sustain
it. Universities, technology centers and companies’ R&D departments provide a continuous
stream of innovation, while production services, quality control centers and post

processing facilities offer support to the companies.
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Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the European Education and
Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held
responsible for them.

This document is available under the Creative Commons CC BY-NC-SA 4.0 licence.

You are free to:
Share — copy and redistribute the material in any medium or format

Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes
were made . You may do so in any reasonable manner, but not in any way that suggests the licensor
endorses you or your use.

NonCommercial — You may not use the material for commercial purposes .

ShareAlike — If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.

No additional restrictions — You may not apply legal terms or technological measures that legally
restrict others from doing anything the license permits.

Notices:

You do not have to comply with the license for elements of the material in the public domain or where
your use is permitted by an applicable exception or limitation .

No warranties are given. The license may not give you all of the permissions necessary for your
intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you
use the material.

More information at: https://creativecommons.org/licenses/by-nc-sa/4.0/
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