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Executive Summary

Additive Manufacturing (AM) World Café Meetings were a set of events carried out in the
scope of Work Package (WP) 6 — Exchange of Knowledge Strategies’ Implementation and
Testing at National Level, led by the European Federation for Welding, Joining and Cutting
(EWF).

This WP aims to pilot the Additive Manufacturing (AM) exchange of knowledge strategies to
verify their usefulness and feasibility:

- AM hub/platform developed in the scope of ADMIRE project,

- AM World Café Meetings at national level,

- AM Knowledge “Speed-Datings” at national level.

In order to carry out these pilots, ADMIRE partners, i.e. EWF (BE), Cranfield University,
University of Birmingham (UK), Bremen University (DE) and Instituto Superior Técnico from
University of Lisbon (PT), and Manufacturing Technology Centre (UK), IREPA Laser (FR) and
GKN Aerospace (UK), selected which partners would be responsible for piloting which
exchange of knowledge strategy.

EWF was chosen to pilot the AM World Café Meetings and this report was prepared to
describe how these events were organized and carried out. The results from the
guestionnaires participants filled in the first AM World Café and from the discussions held
between all participants from the second AM World Café are also reported.

The data contained in this document contains proprietary information and it may not be copied or communicated
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1 Introduction

The European Federation for Welding, Joining and Cutting (EWF) is a European Association
with 27 years of experience in running European/International qualifications in place in 45
countries worldwide.

The increasing growth of Metal Additive Manufacturing (Metal AM) technology is demanding
the definition of new professional levels required by industry for personnel working in this area.
EWF is currently performing a research on this topic and is interested to know the views on
the requirements for the European Metal AM Engineer, a qualification on which ADMIRE
project is focused.

This report addresses the methodologies used to conduct two AM World Café meetings during
specific events in which EWF was actively involved, and the results obtained. Those events
were:

- “3D Printing Additive Manufacturing Skills & Data Workshop”, held in Aachen
(Germany) in March 20", 2018. The World Café meeting conducted at this event
focused on the European Metal AM Engineer, in which participants had the chance to
discuss about the knowledge and skills needed for the Metal AM sector (namely those
required to become a Metal AM Engineer);

- EWF 4" AM Qualification Workshop, held in Porto Salvo (Portugal) in October 28",
2019. The World Café meeting carried out focused on how Additive Manufacturing
technology will be implemented in the next 5 years in terms of Materials, Processes
and Sectors, at European level.

These meetings were carried out following the principles and components needed to
implement a World Café:

I.  Set awelcoming environment, providing the essential material,
II.  Welcome and introduce the event,

lll.  Constitute small group rounds for discussion,

IV.  Design powerful questions,

V. Harvestinsights and results.

AM World Café meetings were opportunities to develop a collaborative and innovative sharing
and learning environment among participants connected to Education and Industry, one of the
main objectives set for these meetings.

The analysis of these meetings in terms of their usefulness and feasibility, as well as the
analysis of the remaining exchange of knowledge strategies that are part of this Work
Package, will be further discussed by the project partners in the Common Partners’
Roundtable, in order to decide on the improvements needed to be made to the methods and
tools used for their implementation.

The data contained in this document contains proprietary information and it may not be copied or communicated
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Those improvements will be put in practice at ADMIRE Final Conference, where the AM
Hub/Platform will be presented and the AM World Café Meeting and AM Knowledge “Speed-

Dating” will be carried out once again, as a way to promote the sustainability of the project
and keep the AM connections promoted by these strategies duly tied.

The data contained in this document contains proprietary information and it may not be copied or communicated
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2 Aim

The aim of this report is to detail the methodologies used and results obtained from the two
ADMIRE AM World Café meetings. These World Café meetings, that gathered a total of 53
participants (stakeholders from education, manufacturing sector and industrial associations),
where carried out in the scope of two parallel events:

1. The first ADMIRE AM World Café meeting was held during a collaborative Workshop
about AM Skills entitled “3D Printing (Additive Manufacturing) Skills & Data Workshop”,
which focused on AM required skills and knowledge, a concern not only for ADMIRE
project, but also for the other projects presented during this event, which focus on
similar subjects;

2. The second ADMIRE AM World Café meeting was carried out during an EWF event
(‘EWF 4™ AM Qualifications Workshop”), which addressed EWF AM Qualification
System and gathered participants from education, industry and manufacturing to
discuss qualification guidelines that are being developed by EWF to address the
industry’s needs for qualified personnel in AM.

This opportunity allowed EWF to collect feedback and inputs from both workshops’
participants, in the scope of their active participation on ADMIRE AM World Café meetings,
on the Metal AM Engineer Qualification, on the Selective Laser Melting (SLM) specialization
(to be carried out after the Metal AM Engineer Qualification) and on the growth of AM field in
the next 5 years in terms of AM Materials, AM Processes and AM Sectors, based on
participants’ expertise in the sector.

The results from the discussions held during ADMIRE AM World Café meetings are presented
in the following pages, in addition to the information about the organization and conduction of
those meetings.

The data contained in this document contains proprietary information and it may not be copied or communicated
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3 Dissemination

Before carrying out ADMIRE’s AM World Café meetings, EWF performed a set of activities
aiming at their dissemination among EWF members, stakeholders from the manufacturing and
industrial sectors, the target groups of this activity.

For the first session, in Aachen (Germany), a banner was produced to promote the
collaborative Workshop where ADMIRE AM World Café took place, identifying the place, date
and time of the event, as well as the main objectives of the Workshop and indication on how
the registration could be done. The logos of the projects to be addressed during the event
were also showed in the banner.

AN B

o 7
ADMIRE CLUAM

%} AMable

1l

/A\M-mMotion

REGISTER HERE

; -17:00PM
AACHEN, GERMANY \\ TUESDAY - MARCH 20, 2018 \\ 09:00AM - 17:00

IDENTIFYING MOST URGENT ISSUES + MOST PROMISING DIRECTIONS IN
ADDITIVEIMANUFAGTIURIN GE @7V ([ I3y T el vk 12T
MANUFACTURING SECTOR AND FROM INDUSTRIAL ASSOCIATIONS

ORGANISED BY FRAUNHOFER ILT, AMABLE COORDINATOR

Fig. 1 — Banner produced to promote the collaborative Workshop where ADMIRE AM World Café took
place

As previously mentioned, the banner was disseminated among EWF partners (connected to
industry), using EWF website and its social media in order to reach the highest number of

potential interested people possible.
© | & secure | hitps /v ent beme i I . aw @ .
= g EWF - European Welding Federation
- ewr 2demarcode 2018 ©
E\WF O D R o & Save the date - March 20th and join us for the #3Dprinting workshop in
Aachen, Germany. Main topics: #AMSkills and #AMdata
wieoo e -> Click here to register for free: https://goo.gl/zTWktA
3D printing (Additive Manufacturing) Skills & Data Workshop :
£ AMabtle @ 2, e = % oLt e 1 e i e A RO % AMable @ e | A——

REGISTER HERE [l Iamp
sl U i R
= wmnvgn:::l:m':mu e ik !

REGISTER HERE

| SKILLS & Fae REG oo T el |
e & DATA v comuer rusonr s s ovsown- 790 RNl "‘":’:A;T.l:t;n':
| e SKILLS & DATA |
s WORKS

HOP BB
+ Organised by Fraunhofer ILT, AMable Coordinator ==

ik here

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.

Admire D6.2 Additive Manufacturing World Cafe meetings (final) Page 8 of 47


http://admireproject.eu/#.

WP 6: Exchange of Knowledge Strategies’ Implementation and /;\
Testing at National Level -

-
Subject/Deliverable: D 6.2 — Additive Manufacturing World Café Meetings ADMIRE

TITLE:

Figs. 2 and 3 — Publication of banner on EWF’s Website and Facebook account referring the Workshop
3D printing (Additive Manufacturing) Skills & Data, with a link for registration

& EWF .

[\wty PEWF_Welding .0
Save the date - March 20th and join us for
the #3Dprinting workshop in Aachan, Main
topics: #AMSkills and #AMdata - click here to
register for free: goo.gl/zTWktA

) AMable @ Ao 2 e

Fig. 4 — Publication of the banner on EWF’s Twitter account

After this dissemination activity, carried out in the beginning of March 2018, it was possible to
collect 40 participants belonging to ADMIRE target groups for the AM World Café, in Aachen.

Regarding the second AM World Café meeting, and because it was carried out during EWF’s
“4™ Edition of the AM Qualifications Workshop” event, the dissemination focused on the event
itself through the publication of a banner on EWF website and social media (Fig. 5) and on a
dedicated (i.e. personalized) email sent to EWF member organizations and network, and to
participants from previous the EWF AM Workshops.

4t Edition o e

AM Qualifications Workshop

28t - 29t of October 2019 Oeiras - Portugal

Fig. 5 —Banner published on EWF’s website and social media accounts

After this dissemination activity, carried out from July 2019 onwards, it was possible to gather
13 participants belonging to ADMIRE target groups for the AM World Café meeting, carried
out in Porto Salvo (Portugal).

The data contained in this document contains proprietary information and it may not be copied or communicated
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4 AM World Café Meetings | Presentation of ADMIRE project

ADMIRE project was presented to participants of the events where AM World Café meetings
took place using different approaches due to both Workshop sessions’ organization and
purposes.

The “3D Printing (Additive Manufacturing) Skills & Data Workshop” held in Aachen (Germany)
was a collaborative Workshop. Thus, all projects covered by the event were presented to
participants, not only as a way to disseminate them, their objectives and activities, but also as
a way to engage participants in the theme of Skills for AM.

ADMIRE project was presented by EWF’s project manager André Cereja, focusing on its
scope, main purpose and partners involved (and their respective sectors).

g ADMIRE

EWF Knowledge Alliance for Additive Manufacturing
between Industry and Universities

/=E\ UNIVERSITY®! iUl Universita TECNICO
== bRl () universitat Bremen @ TEcHIE)

mc <> s &
ADMIRE Ewr

Project funded under the Erasmus+ Programme Knowledge Alliances

ADMIRE project builds upon the:

* Lack of qualified personnel in the Metal Additive Manufacturing field,
particularly at the Engineer level

* The mismatch between skills required by industry and those available
in the current teaching portfolio

Goal: Create a full MSc course in Metal AM, by bringing together industrial
organisations, universities, research institutions and students

Fig. 6 — Excerpt from EWF’s presentation on the collaborative Workshop, focusing on ADMIRE project,
its partners, scope and main purpose

This presentation provided EWF with the motto for the discussions/debates to be carried out
in ADMIRE AM World Café with the event’s participants once it also focused on:

¢ New job profiles in Metal Additive Manufacturing (AM Operator, AM Supervisor, AM
Designer, AM Inspector and AM Engineer),

e Results from surveys carried out about skills needed for each of these professional
profiles, where respondents were asked to point out which materials and processes
should be covered by which professional profile and how the training scheme should
be,

e AM System Modularity for SLM Operator and SLM Engineer.

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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Participants from this ADMIRE AM World Café were invited to participate in a similar
survey/questionnaire, which content will be described in this Report.

As for the 4™ Edition of the AM Qualifications Workshop held in Porto Salvo (Portugal), and
because it was an event that focused on two specific AM Qualifications under development
by EWF and their validation in terms of contents and structure with help from all participants,
ADMIRE project was presented by Francisco Barros, EWF project manager, in a more
informal way to participants, who were informed of the project’s objectives and the work that
has been carried out by ADMIRE consortium, followed by an explanation of the activity that
was going to be held (i.e. AM World Café meeting) in terms of dynamic and purposes.

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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5 ADMIRE AM World Café: Settings

As mentioned in the beginning of this Report, ADMIRE AM World Café meetings’ organization
was based on a set of principles and components which were followed thoroughly in order to
promote its success, not only in terms of logistic accomplishment but, above all, the
accomplishment of its purposes.

These were the main settings:
I. Setawelcoming environment, providing the essential material

The participants of the AM World Café meeting in Aachen (Germany) were welcomed to the
session held in the scope of a collaborative workshop entitled “3D Printing (Additive
Manufacturing) Skills & Data”. A folder was already been provided to all participants containing
the Agenda of the event (which included ADMIRE AM World Café session), blank paper and
pen (for notes), as well as a set of promotional project flyers, which included ADMIRE project’s
flyer:

AM Stakeholder Meeting Workshop 20.03.2018

B welcome Ulrich Thombansen, ILT 08:30 - 08:35
B3 #vabie aims 2nd Objectives AMable 08:35 - 08:45
[l workshop Track on bigital Tntegration of AM 08:45 - 12:15
Authentication for Access to Data Rene Pluis, CISCO 08:45 - 09:55
Data Formats for Storage and Exchange Frits Feenstra, TNO 09:55 - 11:05
Machine Connectivity for digital integration Antti Vaajoki, VTT 11:05 - 12:15
Lunch 12:15 - 13:15

B skilis and Education for AM AM Motion 13:15 - 13:30
B workshop Track on Skills and Education 13:30 - 16:45
BB am motion - a strategic Vision for AM Paula Queips, PRODINCTEC 13:30 - 13:45
Andre Cereja, EWF 13:45 - 14:00

BB Employer needs in AM Education 0lga Chilat, CECIMO 14:00 - 14:15

B M Education on the scientific side Laura Thurn, FH Aachen 14:15 - 14:45
Sreak 14:45 - 15:15
15115 - 16:45
@ vrap-p and canclusian 16:45 - 17:00

Fig. 7 — Agenda of the Workshop 3D printing (Additive Manufacturing) Skills & Data (indicating the time
slots related to ADMIRE presentation and to ADMIRE AM World Café)

Participants of the AM World Café meeting held in the last day of the 4" EWF AM
Qualifications Workshop were offered Porto wine and biscuits to set an open and welcoming
environment to the session. As occurred in the first World Cafe, a folder was previously given
to all partners, which included white paper, a pen and ADMIRE project flyer.

The room where the session took place had roll-ups from several projects in which EWF is
actively involved, including one from ADMIRE.

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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Fig. 8 — ADMIRE flyer made available to both AM World Café meetings’ participants during the events
for dissemination purposes

Il. Welcome and introduce the event

As previously mentioned, all participants from both AM World Café meetings were welcomed
and introduced to the event.

In the specific case of the AM World Café held in Aachen, after presenting ADMIRE project to
participants (see Fig.6), EWF addressed a challenge to all participants to collaborate in a set
of activities to be carried out in the scope of the meeting:

g Workshop

EWF

Fig. 9 — Excerpt of EWF’s presentation, urging the “3D Printing (Additive Manufacturing) Skills & Data
Workshop’s” participants to collaborate in the activities to be carried out under ADMIRE AM World Café

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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In the World Café meeting held in Oeiras, the presentation of ADMIRE project was made in
an informal way, as well as the information about the World Café meeting, its purposes and
dynamics.

The difference between the approaches used to present the project and the World Café
meeting session on both events had no impact on the sessions’ implementation.

lll.  Constitute small group rounds for discussion

All 40 participants of the AM World Café held in Aachen were divided in 5 groups, each group
gathered in one table, in which a moderator belonging to EWF staff was present to promote
discussion. This division had into account participants’ different backgrounds, in an effort to
join participants from different sectors. This way, the results from discussions/debates would
reflect both visions.

Fig. 10 — Constitution of the groups/tables for ADMIRE AM World Café, in Aachen (Germany)

As for the participants of the World Café meeting carried out in Porto Salvo, there were three
different tables with one moderator, each with its specific issue to be discussed regarding
“‘How is AM going to be implemented in the next 5 years”: one table specific to AM Materials,
other for AM Processes and another for AM Sectors. The 13 participants were divided in three
groups, one group per table, to discuss one issue for 15 minutes, after which they had to
change tables to address other issue, and so forth.

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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Fig. 11 —Group/table with some of the participants of ADMIRE AM World Café, in Porto Salvo (Portugal)

IV. Design powerful questions

In the organization of the ADMIRE AM World Café meetings, a set of questions were designed
in order to focus on the main issues to be addressed in the sessions, complying with the
project's WP’s/Deliverable’s purposes.

For the World Café meeting in Aachen, and as mentioned in section 4 ADMIRE Presentation
on the Workshop of this report, a questionnaire was prepared and delivered to this session’s
participants in order to collect inputs for the work done in ADMIRE project.

This questionnaire started with a list of knowledge and skills:

1. Select adequate AM process 9. Certification of process/products

2. Define pre-processing operations 10. Manage AM operators’ work

3. CAD design for AM/topology 11. Create HSE procedures

4. Multiphysics/CAE for AM 12. Quotations of AM parts

5. Perform metallurgical analysis 13. Perform training activities

6. Select process parameters 14. Integrate AM in the manufacturing chain
7. Define post-processing operations 15. Troubleshooting

8. Develop inspection & testing plan

The first question of the questionnaire was: “From the list of Knowledge and Skills above, fit
each item number where you believe it is most appropriate [for the cross-cutting knowledge
and skills of the MAM Engineer and the specialized AM Process Engineer]”.

The second guestion asked what other Knowledge and Skills could be added for both profiles.
Question three enquired about the necessary amount of training hours to acquire the topics
on the list of Knowledge and Skills provided.

The last question was about the way a full course should be attended: should it be a full time,
a part time or made of intensive blocks.

Participants had the chance to discuss in groups all these questions and reply individually to
the questionnaire.

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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In addition to those questions, a poster was made available to participants of the session,
asking them to reply to a question: “What is the background (education and work experience)
of someone looking to become a Metal AM Engineer?”

AN ADMIRE - Knowledge Alliance for Additive Manufacturing
‘ADmRE between Industry and Universities

What is the
of someone looking to become a Metal AM Engineer?

Fig. 12 — Poster presented to ADMIRE AM World Café’s participants

Participants were then invited to write their replies on a post-it and to place it in the poster, as
illustrated by Fig. 13, below, and to discuss among themselves those replies.

Fig. 13 — Participants replying to the question on Poster

Regarding the AM World Café meeting carried out in Porto Salvo, a set of questions were
prepared for each group/issue to lead participants to address specific matters (i.e. AM
Materials, AM Processes and AM Sectors) under a specific topic: “How is AM going to be
implemented in the next 5 years?”. Each table/topic had a specific objective (as described in
table 1, below).

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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Table 1 — Topics addressed by each table, their objectives and questions asked to each group of
participants

How is AM going to be implemented in the next 5 years?
Group Objective Questions

- What harmonized qualifications will we be
needed for AM with composites/plastics in
the next 5 years?

- Which materials are not typically used, but
will be in the next 5 years?

- What will be the challenges/opportunities in
using the identified materials in AM?

- Which AM knowledge and Skills will be
required?

- What will be the most used processes within

. the next 5 years? What will be the expected

Identify the processes to be y . . P

. used of metal binder jetting?

used in the next 5 years and . o

AM Processes . . . - What will be the challenges/opportunities in

relating them with required . . o :

AM skills using the identified processes in AM?

' - Which AM knowledge and Skills will be
required?

- Which sectors (e.g. Construction, Defense,
Health, Automotive, Aerospace) will be more
. o . influenced by AM in the next 5 years?

will have major impact in the .

- What products will be produced?
next 5 years.

AM Sectors - Which Professional Profiles will be involved?
Relate the t f duct . .
clate the fype of products New Harmonized profiles? Or

irl\(/)ld;rfg\(/jvlevc\j”tg at:s SL?ITSUIred Upskilled/reskilled workers?
g ' - Which AM Knowledge and Skills will be
required?

Identify the materials to be
used in the next 5 years and
relate them with required AM
skills.

AM Materials

Identify the sectors where AM

These questions were asked to participants of each table by its moderator, and the replies
were written by the moderator on a flip chart. The same questions were asked to the different
groups, and the moderators led the discussions in a way that allowed to collect different
answers per group, enriching the results obtained from each table/discussion.

The data contained in this document contains proprietary information and it may not be copied or communicated
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Fig. 14 — Discussion group in one of the tables of the AM World Café meeting, in Porto Salvo (Portugal)

As previously mentioned, participants had to change tables every 15 minutes for a different
round. In each round, a new insight was provided by participants regarding the theme at hand
with help from the tables’ moderators, who explained the outcomes from previous rounds to
launch complementary questions, if necessary, to generate new insights.

By the end of the World Café meeting, the moderators of each table presented to the audience
the main conclusions drawn from the discussions held in each table, regarding the respective
topics addressed. After this presentation, a wrap up was

V. Harvestinsights and results

Main conclusions were withdrawn from both ADMIRE AM World Café meetings’ results and
are presented on Section 6. Results from the ADMIRE AM World Café meetings of this
report.

As previously mentioned, those results/ conclusions are and will be embodied in the products
that have been and will be developed in the scope of ADMIRE project.

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.
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6 Results from the ADMIRE AM World Café meetings

Both AM World Café meetings were very fruitful once they allowed to collect important
information for the project’s development and engage participants in future events/activities in
the scope of ADMIRE.

Below are the results obtained both from the questionnaire handed out to participants of the
AM World Café held in Aachen (please see Annex 1) and from the discussions carried out in
the scope of the AM World Café held in Porto Salvo.

6.1 AM World Café in Aachen | Questionnaire Results

Question 1. From the list of Knowledge and Skills above, fit each item number where you
believe it is most appropriate. Feel free to write other topics that you consider relevant and
that may be missing.

The majority of participants replied Select adequate AM process, Define post-processing
operations (both with 80% of replies), Certification of process/products and Integrate AM in
the manufacturing chain (both with 70%) as the most appropriate Cross-Cutting Knowledge
and Skills for MAM Engineer, as showed in the following Graphic:

Cross Cutting Knowledge and Sills

90%
80% 80%

70% 70%

80%
70% 65% 65%
60%
60% 55% 55%
50% 50%
50%
40% 40%
40% 35%
30%
20%

20%
0%

1 2 3 4 5 6 7 8 9 10 15

11 12 13 14

=

=]
ES

Q
=

=]
=

Graph. 1 — Results, in percentage, for the first question, on Cross-Cutting Knowledge and Skills (for
MAM Engineer)

The data contained in this document contains proprietary information and it may not be copied or communicated
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In terms of specialized Knowledge and Skills for SLM Engineer, the majority of replies focused
on Select process parameters (80%), followed by Perform metallurgical analysis (60% of
replies) and Define pre-processing operations, CAD design for AM/topology, Define post-
processing operations and Troubleshooting, all with 55% of replies.

Specialized Knowledge and Skills

80%

60%
60% 55% 55% 55% 55%
50%
50% 45%

40% 35% 35% 35%
30%

20% 20%
20% 15%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Graph. 2 — Results, in percentage, for the first question about Specialized Knowledge and Skills (for
SLM Engineer)

Question 2 — Besides the above, what other Knowledge and Skills may a cross-cutting Metal
Additive Manufacturing Engineer or a specialized SLM Engineer be interested in?

When asked about what other Knowledge and Skills could be added for both profiles, these
were the answers from participants:

— Selection of parts appropriate for AM;

— Mechanical properties and the influence of AM on it;

— Simulation;

— Data analysis;

— Same Knowledge about materials (more than Multiphysics);

— Machinery-Precision, Accuracy cycle time-optimization;

— Data AM formats; Machine connectivity;

— Open minded; hands-on;

— Management of AM related data;

— Microstructure analysis, quality assurance, standards;

— In both cases, an additional profile machine developer but also LOT, sensors and in-
line control.

Question 3 — Considering the above distributions, what should you consider to be the
necessary amount of training hours for a trainee to acquire the above Knowledge and Skills?

When asked what the necessary amount of training hours are to acquire the listed Knowledge
and Skills (K&S), most participants replied 2-4 months for Cross-Cutting K&S, for MAM
Engineer. For SLM Engineer, results show some division among partners once their replies
range from up to 1 week to 2-4 months, as showed in the graphic below:

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
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Graph. 3 — Results of the time necessary for the training course, for each profile: Cross-Cutting (CC)
and SLN Engineer (SLM)

Question 4 — Considering the full course (cross cutting Metal AM qualification + SLM Engineer
specialization), how would you prefer to attend the course?

The last question was about the way the full course should be attended. If it should be full-
time, part-time or intensive blocks.

Full-time and Intensive Blocks had the same amount of replies from participants (38,9%),
showing these are the preferred course types among them.

Course type

45,0%
£0,0% 38,9% 38,9%
35,0%
30,0%
25,0% 22,2%
20,0%
15,0%
10,0%
5,0%

0,0%
Full-Time Part-Time Intensive Block

Graph. 4 — Results on the course attendance.
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6.2 AM World Café in Porto Salvo | Discussion Results
A. AM Materials

Regarding the first question about this specific theme (“What harmonized qualifications will we
need for AM with composites/plastics in the next 5 years?”), all participants provided a
common reply: AM Operator, AM Engineer, AM Designer and AM Inspector qualifications.

In participants’ opinion new types of ceramic, semi-conductors, copper and high-speed steels
(HSS) will be materials that are not typically used in AM but will be in the next 5 years, in
addition to multi-materials, bio and hybrid materials and materials for tooling production.

The next 5 years will also be characterized by challenges, but also by opportunities in AM,
specifically in the use of the identified materials in the sector. Technological capabilities
available are considered by participants of the AM World Café as potential bottleneck for the
applicability of certain materials. However, the creation of standards/methods of qualification
for such materials can be an opportunity if the cost-efficiency inherent to it is taken into
consideration. Another challenge identified by participants is based on combining materials
and applications, which could be an opportunity to foster research and to apply these materials
on e-Mobility and Space (e.g. NASA, ESA, etc.).

In order to apply the above-mentioned materials in AM, professionals are required a set of
skills and knowledges which, in participants’ opinion, involve a continuous monitoring of AM
process (i.e. data analytics) and the capacity to “speed up” technology, which required a
continuous material and process development. Skills and knowledge must be in line with the
industry needs, including design and process chain.

B. AM Processes

AM World Café participants agreed that some of the main AM Processes to be used Metal AM
in the next 5 years will be Powder Bed Fusion-Laser Beam (PBF-LB) and Directed Energy
Deposition-Arc (DED-Arc) and DED-LB, in addition to Powder Bed Fusion-Electron Beam
(PBF-EB), DED-EB and Hybrid Processes (in accordance with one participant, eventually all
DED will become Hybrid). Fused Deposition modeling (FDM), sheet lamination and sand
Binder Jetting were also identified by participants as processes that will be used in the next 5
year in Metal AM.

As for Plastic, Binder Jetting, FDM composite plastic, Vat Photopolymerization and material
extrusion were the ones mentioned for this type of material. Processes like Cold-Spray (also
identified by participants) are quite recent in the market and not all participants were aware of
it.

In sum, the results differed from each group to the other but PBF, DED and Hybrid Processes
were a common understanding among all groups as the most relevant processes in the next
5 years.

The data contained in this document contains proprietary information and it may not be copied or communicated
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C. AM Sectors

Participants agreed that the sectors to be more influenced by AM in the next 5 years will be
aerospace, automotive, energy (nuclear power), health/medical industry, tooling, oil and gas,
maritime, railways, retail and fashion and machinery.

The moderator asked participants to identify which products will, in their opinion, be produced
for each identified sector within the timeframe provided. In the table below are the results
obtained from that discussion which, in some cases, also refer materials:

Sector Product
This sector has the largest users in Metal AM for performance and material
saving. In one year, composite will be the most used material, as well as titanium,
Aerospace . . . - . :
nickel alloys and aluminum to build parts inside the aircrafts, engine components,
space propulsion pieces and primary/secondary structure components.
According to participants, Metal mass production for car body parts and power
train will be used to avoid initial investment and ensure cost-efficiency. Aluminum
Automotive and steel for structural parts, mixtures for tires, composite materials to replace
plastics and customized 3D printed dashboards will also be produced in this
sector.
Energy Stainles; steel (which according to participar?ts is not \{ery expensive_) will be
(nuclear us_ed to |mprov_e performance_ and sa_ve materials (e.g. nickel alloy). This sgctor
e will also benefit from AM for inspection technology, blades for steam turbines,

senses technology in 3D and production of spare parts.

AM is a very fast emerging technology that allows customization. Organ
transplants using LB processes will be produced. According to participants, this
sector will be benefitted from AM in terms of production of prosthetics, limbs and

Health/medical

industry surgery guides. This technology will be used for hip replacements, teeth,
cosmetics, organs (e.g. ears, liver and hearth components, etc.).
AM will be used to produce specific tools such as fixture for stamping tools, and
. will be used to create tools for performance, functionalization and cost-
Tooling i . . . ) L
effectiveness, including molds, internal channels for cooling and injection
molding.
Oil and Gas Drill bits and process pipes were the main products identified by participants.
AM process will be used for spare parts and for building structures in this sector
Maritime within 5 years to replace obsolete parts and components and to foster
customization, among others.
Railways Controls and production of obsolete and spare parts were also identified.
Retail and AM will be used to produce shoes in carbon, dresses and jewelry. Overall, this
fashion process will allow this sector to produce intelligent clothing.
. AM will be used for enhancing performance and high temperature resistant
Machinery

components.
Table 2 — Types of products (including the use of specific materials) according to the identified sectors

When asked which type of professional profile will be involved in these sectors, participants
agreed that an AM Quality Engineer, with specification for each sector and a definition on how
he/she could fit in different sectors, would be the right choice. Such professional would control
quality of production chain and would need to know all processes to manage quality for all
processes’ requirements. (e.g. Metal AM Engineer, with an add-on in AM Quality Engineer).
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7 Conclusion

From the discussions held during ADMIRE AM World Café meetings and the results from the
surveys/questionnaires delivered to participants, it is possible to conclude the following:

7.1 Regarding the meeting carried out in Aachen:

a. By assessing Question 1, MAM Engineers should have knowledge regarding all
materials and processes. SLM Engineer should be more specialized on performing
metallurgical analysis, select process parameters, manage AM operators’ work,
perform training activities and troubleshooting.

b. Courses should be held on a full-time or intensive block basis.

c. Interms of course duration, from cross cutting, it should be done in 2 to 4 months.
However, for SLN, there was not a clear agreement, having the answers ranged from
1 week up to 4 months. Both results should be validated on a different poll since this
guestion had an open question option.

7.2 Regarding the meeting carried out in Porto Salvo:

a. Inthe next five years, the AM Engineer Qualification will be one of the most needed to
face AM industry’s needs;

b. PBF-LB, DED-Arc and DED-LB, in addition to PBF-EB, DED-EB and Hybrid Processes
will be some of the most used processes in AM sectors such as aerospace,
automotive, maritime and railways to, among other concerns, address customization
and cost-effectiveness;

c. AM Quality Engineer, specialized in a specific sector (e.g. the ones mentioned in the
table above), is the professional profile identified by participants as the most important
to address the needs of AM industry.

Overall, the results obtained among the different groups sustain the theory that the AM market
is unpredictable, probably due to the fact that it is relatively new and, even so, it is growing
exponentially. All participants found a way to discuss and broaden their knowledge about the
AM sector. They also had the opportunity for networking and strengthen relations between
them.

The results from the Satisfaction Survey applied to participants from both AM World Café
meetings allowed to conclude that the steps followed to organize these sessions were
successful to the point they should be used in future World Cafes:

- Welcome participants and present the project;

- Introduction to the event, summarizing its activities and purposes;

- Split participants in smaller groups for discussion;

- Have a moderator that can adapt to different types of groups (e.g. quiet groups that
need someone who can motivate participants to discuss);

- Design powerful questions and discussion topics that help moderators lead
discussions and help participants to exchange experiences and know-how and
provide inputs that are important for the project event’s objectives;

The data contained in this document contains proprietary information and it may not be copied or communicated
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- Present a summary of the main results achieved from the insights collected as a wrap-
up.

In addition, it is also important to refer that ADMIRE AM World Café meetings provided its
participants the opportunity to discuss important issues referring to their sector of activity and
professions with professionals from other sectors, bringing some light to the future of their own
organizations.

The methodology and strategies put in place to conduct both World Cafe meetings will be
discussed on the Common Partners’ Roundtable (to be held in the scope of WP6/D 6.4
Roundtables) by all ADMIRE partners. The report to be developed after this Roundtable will
provide suggestions about the necessary improvements to be made to enhance results and
future AM World Cafe meetings.
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ANNEX 1 | Questionnaires applied on World Café meeting (Aachen,
DE) and participants’ replies
()
/ & \ ADMIRE - Knowledge Alliance for Additive
52 Manufacturing between Industry and

-
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create MSE procedures

2. Define pre-processing operations 7. Define post-processing operationy 2. Quotation of AM parts
(handling and storage, etc.) {machining, surface finish, etc,) 13, Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14, Integrate AM In the

4. Muitiphysics/CAE for AM 9. Certification of process/products /nmhnufin( chain

15, Troubleshooting

5. Perform metallurgical analysis 10. Manage AM operators’ work

1. From the list of Knowledge and Skills abowve, fit each item number where you believe it Is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

g | Cross-cutting quallfication: Metal Additive Manufacturing Engineer

: 4,(2), Lrl(’l), g] p /)/1//\?,’/'1?’/“//(/1.§) |

?‘ -g S‘peclollution #1: SIM Engineer
[l A%,
o\

l —

NS

2 Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be Interested in?

Y

Optional
Knowledge
and Skills

3. Considering the above distribution, what would you cansider to be the necessary amount of training hours for
» tralnee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification (after completing the Metal AM Engineer training)

—h —h AWEcil

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specialization), how would

u prefer to attend the course?
k O Part-time (e.g. week evenings [0 intensive blocks (1 full week

Full-time (7h per day) and Saturdays) per month)
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e
/ 2\ ADMIRE - Knowledge Alliance for Additive
- Manufacturing between Industry and

-
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2 Define pre-processing operations 7. Define post-processing operations 12 Quotation of AM parts
{handling and storage, etc.) {machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14 Integrate AM In the

4. Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriste,
Feel free to write other topics that you cansider relevant and that may be missing,
»

Dl\l

Cross-cutting qualification: Metal Additive mnulumrlni Engineer |

3 o :
fi 212,%,0 2,8 ;10 %2 Y

Cross-cutting

Y [P—
i § 5)/{'¢' Wt 174

1. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
re_glmm or a specialized SLM Engineer be interested in?

" 2 § | echantcad v\‘a‘u\\c ond Mg “aluence of A\ on
k-

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee 1o acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification {after completing the Metal AM Engineer training)
N

h *(1_QO_h

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specialization), how would
you prefer to attend the course?

[ Full-time (7h per day)

v~

] Part-time (e.g. week evenings “ntensive blecks (1 full week
and Saturdays) per month)
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oLy
/ ;\ ADMIRE - Knowledge Alliance for Additive
oy Manufacturing between Industry and

-
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

TITLE:

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12 Quotation of AM parts
(handling and storage, etc.) (machining, surface finish, etc) 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14, Integrate AM (n the

4. Multiphysics/CAE for AM 9, Certification of pracess/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate
Feel free to write other topics that you consider relevant and that may be missing,

Cross-cutting qualification Metal Additive Manufacturing Engineer
f 8 J& RS Y RN

| 2 Specialization #1; SLM Engineer
| 25,6 ,16 44 L 0,

2 Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be Interested in?

% 2 O]Mum-.]

§1

3. Considering the abave distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification {after completing the Metal AM Engineer training)
>
DO § 7 SO p "

4. Considering the full course (cross-cutting Metal AM quakfication + SLM Engineer specialization), how would
you prefer to attend the course?

= 7 )

O Full-time (7h per day) Zl Part-time (e.g. week evenings [ Intensive blocks (1 full week

and Saturdays) per month)
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()
/ +\ | ADMIRE - Knowledge Alliance for Additive
Manufacturing between Industry and

sy
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adeguate AM process 6. Select process parameterns 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and storage, #tc.) (machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AMtopology 8. Develop Inspection & testing plan 14. Integrate AM in the

4, Multiphysics/CAE for AM 9, Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10, Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and 5kills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing

Cross-cutting qualification: Metal Additive Manufacturing Engineer
e L-& 4 s

& 2

Cross-cutting
Knowledge and
Skills

Specialization #1: 5LM Engineer
9-4 6,3, 7 13,0 1 s s

Specialized
Enowledge and
Skills

1. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Englneer or a specialized SLM Engineer be Interested in?

g g !’\l;_d}tl_,l ! .JI-: F,IAl. .I..rl Jrf'lilﬂl'..' r"l-l "1“

-
1. Comnsidering the above distribution, what would you consider to be the necessary amount of training hours for
& tralnee to scqulre the above Knowledge and Skills?

and Skills

Cross-cutting Metal Additlve Manufacturing SLM Engineer speclalization
Engineer gualification (after completing the Metal AM Engineer training)
Lo |k s h

4, Considering the full course (cross-cutting Metal AM gualification + SLM Engineer specialization), how would
you prefer to attend the course? F(

| Part-time (e.g. week evenings O intensive blocks {1 full week
O Full-time (7h per day) and Saturdays) per manth)
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/_ \ ADMIRE - Knowledge Alliance for Additive

Manufacturing between Industry and

P
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create H3E procedures

2. Define pre-pracessing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and storage, ete.) (machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM/topology B. Develop inspection & testing plan 14. Integrate AM in the

4. Multiphysics/CAE for AM 9, Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manzge AM operators’ work 15. Troubleshoating

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate,
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

L,2,6,7F,8, A(peduds), 1O 4 , A6, /5

Cross-cutting
Knowledge and
Skills:

Spedialization #1: 5LM Engineer

5,4 ,5,9 (poen), 2 45

Specialized
Enowledge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized 5LM Engineer be interested in?

7

L o

Optional
Knowledge
and Skills

1. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing 5LM Engineer specialization
Engineer qualification {after completing the Metal Al Engineer training)
HR-Fo0 |, 200

4. Considering the full course (cross-cutting Metal AM gualification + SLM Engineer specialization), how would
you prefer to attend the course?
[ Part-time (e.g. week evenings Rlntanslw blocks (1 full week

L Fulltime {7h per day) and Saturdays] per month)
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TITLE:

v

: \ ADMIRE - Knowledge Alliance for Additive
‘ . Manufacturing between Industry and

P
| ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1, Select adequate AM process 6. Select process parameters 11. Create H3E procedures

2, Define pre-proacessing operations 7. Define post-processing cperations 12. Quotation of AM parts
{handling and storage, etc.} {machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AW/ topology 8. Develop inspection & testing plan 14. Integrate AM in the

4. Multiphysics/CAE for Al 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshoating

1. From the list of Knowledge and 5kills above, fit each item number where you believe it is most appropriate.

Feel free to write other topics that you consider relevant and that may be missing. =
Cross-cutting qualification: Metal Additive Manufacturing Engineer 1 (| | .
g E ‘/{ 2:.3 q E m K:ll ||||I /.lllilll |.j U I ro t
Ew . . * -~ " e
T3 e The same pasen,
% _E - L, 5 & / 3+ ¥ | o fladty 1:;‘Hu:'-\,-":"- b
UE ' S b H:':lm._'-.n'['-;rh ¢ > )
- ' i S - LY I
: dGEes
= Specialization #1: SLM Engineer |
TeE ’ i
% % ‘é‘ 1 2 ! % 1 | ' .
i3 , ¢, 1 o the san €
& 3 5 / ; 10
=

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized 5LM Engineer be interested in?

W I R |«.";
1

'] | |
h S5l Lk O |I

Optional
Knowledge
and Skills

3, Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and 5kills?

Cross-cutting Metal Additive Manufacturing 5LM Engineer specialization
Engineer gualification [after completing the Metal AM Engineer training)
h h

4, Considering the full course {cross-cutting Metal AW qualification + SLM Engineer specialization), how would
you prefer to attend the course?
O Part-time {e.g. week evenings [ Intensive blocks (1 full weak

-K Fulktime 7h per day) and Saturdays) per month)
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ADMIRE — Knowledge Alliance for Additive
Manufacturing between Industry and

-
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
{handling and storage, etc.) {machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM,topology 8. Develop inspection & testing plan 14. Integrate AM in the

4. Multiphysics/CAE for AM 9, Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills abowe, fit each iterm number where you believe It Is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

if gﬂf “,r | 2

Cross-cutting
Knowledge and
Skills

Specialization #1: SLM Engineer

Specialized
Knowledge and
Skills

L2 4561, Lo, 13,11,

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

]

Optional
Knowledg
and Skills

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing 5LM Engineer specialization
Engineer qualification (after completing the Metal AM Engineer training)
h h

4, Considering the full course (cross-cutting Metal Al qualification + SLM Engineer specialization), how would
you prefer to attend the course?

_ O Part-time |e.g. week evenings % Intensive blocks {1 full week
Il
O Full-time (7h per day) and Saturdays) per manth)

The data contained in this document contains proprietary information and it may not be copied or communicated
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TITLE:

=

[ = ADMIRE - Knowledge Alliance for Additive
- Manufacturing between Industry and

i
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and starage, ete.) {machining, surface finish, ete.) 13. Parfarm training activities
3. CAD design for AM/topology 8. Develop Inspecticn & testing plan 14, Integrate AM in the

4. Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. Frem the list of Knowledge and 5kills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Enginesr
 (3), 5% 6" 2 g 1z 14
f".h{-).bfé F 8,972,

Skills

tef of
* inferprede | not pethy 68 seleof previvusly bes fed Vprawaters |
T L) T ¥ i

Cross-cutting
Knowledge and

Specialization #1: SLM Engineer
| {he jamwe alabovE

Specialized
Knowledge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

and Skills

Optional
Knowledge

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a tralnee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification (after completing the Metal AM Engineer training)

360 Go

4. Considering the full course {cross-cutting Metal AM qualification + SLM Engineer specialization), how would
you prefer to attend the course?
[J Part-time (e.g. week evenings [0 Intensive blocks (1 full week

- "
i Full-time [7h per day) and Saturdays) per manth}
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-
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-~

/ & \ ADMIRE = Knowledge Alliance for Additive
P Manufacturing between Industry and

e
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create H5E procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
{handling and storage, etc.} [machining, surface finish, etc.} 13. Perform training activities
3. CAD design for AM/topalogy 8. Davelop inspection & testing plan 14. Integrate AM in the

4. Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it s most appropriate.
Feel free to write other topics that you consider relevant and that may be missing,

Cross-cutting qualification: Metal Additive Manufacturing Engineer

4,2 ,3,4 Ig'réf;,j?fﬁ’;/f?,

Cross-cutting
Enowledge and
Skills

Specialization #1: SLM Engineer

2;31,5’{6 r?r/{.f

Specialized
Knowledge and
Skills

1

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

| D:’JHCH ﬂg,ﬂ?frfg y

Optional
Knowledge
and Skills

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing ELM Engineer specialization
Engineer qualification (after completing the Metal AN Engineer training)

AR 1, (« Ayeo, ) €680 n

4. Considering the full course (cross-cutting Metal AM qualification + 5LM Engineer specialization], how would
you prefer to attend the course?
O Part-time (e.g. week evenings Intensive blocks {1 full week

O Full-time {7
Full-time {7h per day) and Saturdays) per month)

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.

Admire D6.2 Additive Manufacturing World Cafe meetings (final) Page 35 of 47


http://admireproject.eu/#.

TITLE: WP 6: Exchange of Knowledge Strategies’ Implementation and /;%\

Testing at National Level %
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<)

/ é\ ADMIRE - Knowledge Alliance for Additive
g Manufacturing between Industry and

-
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and storage, etc.) {machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14. Integrate AM in the

4, Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1, From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate,
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer
2 3, %6, TL10,0,12 03, 1441 T

Cross-cutting
Knowiledge and
Skills

Specialization #1: SLM Engineer
3, 4,8, !5

Specialized
Knowledge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

Optional
Knowledge
and Skills

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification (after completing the Metal AM Engineer training)
SV &' h

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specizlization), how would
you prefer to attend the course?
O Full-time (7h per day) J Part-time (e.g. week evenings A< Intensive blocks (1 full week

and Saturdays) per month)

The data contained in this document contains proprietary information and it may not be copied or communicated
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-
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i~

/ =\ | ADMIRE - Knowledge Alliance for Additive
. Manufacturing between Industry and

o
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and starage, ete.} {machining, surface finish, etc.) 13. Perform training activities
3, CAD design for AM/topology &. Develop inspection & testing plan 14. Integrate AM in the

4, Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

.‘1| ?:'Iij gJLIII '% ;5I 1 .(',;" .I ’{"|

Cross-cutting

Knowledge and
Skills

Specialization #1: SLM Engineer

62,112,505

Specialized
Knowledge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing

Engineer or a specialized 5LM Engineer be interested in? i i

o, | Some W”ﬂﬁﬁ obend MwEnells | wort Thou WA RS

= — I L]

£ R E

[=]

£33

o E & |
- |

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer gualification [after completing the Metal AM Engineer tralning)
: -W\Ehl il'f h |-2 L asfrp 1";91_.‘]
AL Lri—

4. Considering the full course (cross-cutting Metal AM qualification + 5LM Engineer specialization), how would
you prefer to attend the course? ﬁ
-t E- i Intensive blocks (1 full week

ﬁ Full- tume {7h, er da\rll = ::g;;?;;: . ]WEEh S . r m.l;mth] :
i .1.:.-«&:“ [ g _rc*r [E anch b ¥s pe
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Lo
/ = ADMIRE - Knowledge Alliance for Additive

Manufacturing between Industry and

=i
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts

{handling and storage, etc.) [machining, surface finish, etc.} 13. Perform training activities
. CAD design for AM/topology 8. Develop inspection & testing plan_ 14, Integrate AM in the

4. Multiphysics/CAE far AM 9. Certification of process/product manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

(F‘;‘J-;-,.., E s et Lt
_}_;;..5._-:1’ |U-J.:r E-Dprmllj PU‘*’-WD

Cross-cutting
Knowledge and
Skills

Specialization #1: 5LM Engineer

A-4-5 6 -9-10

Specialized
Knowledge and
Skills

2. Besldes the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized 5LM Engineer be interested in?

and Skills

Optianal
Knowledge

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer gualification {after completing the Metal AM Engineer training)
Ao 1 0 »

4. Considering the full course (cross-cutting Metal AN qualification + LM Engineer specialization), how would
you prefer to attend the course?
Part-time [e.g. week evenings O Intensive blocks (1 full week

U Fulltime [Th per day} and Saturdays) per manth)

The data contained in this document contains proprietary information and it may not be copied or communicated
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f 2\ ADMIRE - Knowledge Alliance for Additive
HECE Manufacturing between Industry and

<z
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

-

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and storage, etc.) (machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14. Integrate AM in the

4. Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM cperators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

T. 44 . A4

Cross-cutting
Knowledge and
Skills

= Specialization #1: SLM Engineer
TV
o - <
sha| > » s ¢, 1
ET R B,
Ly
a2
>

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

s8$2 | Momvety — PIEGSII, KCUERCY

s 2 %‘ Corecd TIME  — dPTIM T4 T To0)
o | -

SER| pamr AN Raurs, MAGunE GNECTIVITY

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification (after completing the Metal AM Engineer training)

O 200 n

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specialization), how would
you prefer to attend the course?
# Part-time (e.g. week evenings [ Intensive blocks (1 full week

[ Full-time (7h per day) and Saturdays) per month)
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-
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ADMIRE - Knowledge Alliance for Additive
Manufacturing between Industry and

<
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

* Select adequate AM process 6. Select process parameters 11. Create HSE procedures
2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and storage, etc.) {machining, surface finish, etc.) 13. Perform training activities
)(CAD design for AM/topology 8. Develop inspection & testing plan y’ Integrate AM in the
/ Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain
S. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

> 787 i 12

Skills

Cross-cutting
Knowledge and

Specialization #1: SLM Engineer

Z € [o F 5%

Skills

Specialized
Knowledge and

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

Optional
Knowledge
and Skills

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification (after completing the Metal AM Engineer training)
1 r\
AOA
frnts —h —h

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specialization), how would
you prefer to attend the course?
O Full-time (7h per day) [J Part-time (e.g. week evenings 0 Intensive blocks (1 full week

and Saturdays) per month)

The data contained in this document contains proprietary information and it may not be copied or communicated
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-
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ADMIRE - Knowledge Alliance for Additive
Manufacturing between Industry and  |(*

<
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

|1,/Select adequate AM process 6. Select process parameters 11. Create HSE procedures
2! Define pre-processing operations (7',,'»Deﬂne post-processing operations 125 Quotation of AM parts
{handling and storage, etc.) (machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14. Integrate AM in the

4. Multiphysics/CAE for AM é_.)Ceniﬁcation of process/products manufacturing chain

-.\5.; Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you belleve it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

[ £ A A D
(A,6,3F, 4,100,172

Cross-cutting
Knowledge and
Skills

Specialization #1: SLM Engineer

Rl el - A5 B b o RS
/ Z,/S/ “ %l e /(/," =

Specialized
Knowledge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

(,j,’i( o ) .u’// Legke a‘") - n

Optional
Knowledge
and Skills

]

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer qualification {after completing the Metal AM Engineer training)
h h

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specizlization), how would
you prefer to attend the course?
] Part-time (e.g. week evenings ] Intensive blocks (1 full week

[J Fuli-time (7h per day) and Saturdays) per month)
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TITLE:

Subject/Deliverable:

2\

-
ADMIRE

2\

wE
ADMIRE

Manufacturing between Industry and
Universities

ADMIRE - Knowledge Alliance for Additive

Metal AM Engineer = Knowledge and Skills topics

1. Select adeguate AM process

2. Define pre-processing operations
(handling and storage, etc.)

3, CAD design for AM/topology

4, Multiphysics/CAE for AM

5, Perform metallurgical analysis

6. Select process parameters

7. Define post-processing operations
(machining, surface finish, etc.)

& Develop inspection & testing plan
9, Certification of process/products
10. Manage AM operators’ work

11. Create H3E procedures
1% Quotation of AM parts

14. Integrate AM in the
rmanufacturing chain
15. Troubleshooting

1. Fram the list of Knowledge and Skills above, fit each item number where you believe it is mast appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

13. Perform training activities

Cross-cutting qualification: mMetal Additive manufacturing Engineer

PR A -::. M

Cross-cutting
Knowledge and
ckills

Specialization #1: SLM Engineer
E,2. 5%, 0 3 12

1 /
A0

Skills

Specialized
Knowledge and

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer ar a specialized SLM Engineer be Interested in?

| N I P ;
b e Py g e e L elef s of
| ‘
||

“"':‘j"&r .

edge
and Skills

Optional
Knowl

a trainee to acquire the above Knowledpge and Skills?

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for

Cross-cutting Metal Additive Manufacturing
Engineer gualification

Pl

h

you prefer to attend the course?

A Full-time (7h per day) and Saturdays)

4. Considering the full course (cross-cutting Metal AM gualification + SLM Engineer specialization), how would

O Part-time (e.g. week evenings

5LM Engineer specialization
[after completing the Metal AM Engineer training)

G h

[ Intensive blocks (1 full week
per month)
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/é\ ADMIRE - Knowledge Alliance for Additive
- Manufacturing between Industry and

Fering
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-pracessing operations 7. Define post-processing operations 12. Quotation of AM parts
{handling and storage, etc.) {machining, surface finish, etc.} 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14, Integrate AM in the

4. Multiphysics/CAE for AM 8. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshoating

1. From the list of Knowledge and Skills above, fit each item number where you belleve it is maost appropriate.
Fee| free to write other topics that you consider relevant and that may be missing.

[ e B Cross-cutting qualification: Metal Additive Manufacturing Engineer
13 514!5&'5&'11%’%[44

| = Specialization #1: SLM Engineer
88105 6, %% .9 10,1 1% 19
g3
3 8

2. Besides the abowve, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

| wmﬂcﬂf?'l’mufwﬂ wwij U’;t mwt«t\( Q%bw&ﬂtﬁ,;
! ghamsl o el 9

Optional
and Skills

KEnowledge

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer gualification {after completing the Metal AM Engineer training)
h h

e —_——m

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specialization), how would
you prefer to attend the course?

. [ Part-time e.g. week evenings O intensive blocks {1 full week
P<fu1l-tlme (7h per day) and Saturdays) per month)

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.

Admire D6.2 Additive Manufacturing World Cafe meetings (final) Page 43 of 47


http://admireproject.eu/#.
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-
Subject/Deliverable: D 6.2 — Additive Manufacturing World Café Meetings ADMIRE

TITLE:

ADMIRE - Knowledge Alliance for Additive
Manufacturing between Industry and @

-
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create H5E procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
{handling and storage, etc.) (machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AMtopolagy 8. Develap inspection B testing plan - 14. Integrate AM in the

4. Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each itermn number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing,

Cross-cutting quallfication: Metal Additive Manufacturing Engineer

2% AL 2 Y
E&o - 7 s
YTEE |6 T L 110
:‘55' § 1% 14 15

=

| specializaticn #1: SLM Engineer

Specialized
Knowladge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

and Skills

Optional
Knowledge

3. Cansidering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing 5LM Engineer specialization
Engineer gualification [after completing the Metal AM Enginzer training)
]

100
Abegn o,

4. Considering the full course (cross-cutting Metal AM gualification + SLM Engineer specialization), how would
you prefer to attend the course?
E_ Part-time (e.g. week evenings O Intensive blocks (1 full week

Bil 7
R =R and Saturdays) per month)

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
prior written consent.

Admire D6.2 Additive Manufacturing World Cafe meetings (final) Page 44 of 47


http://admireproject.eu/#.

WP 6: Exchange of Knowledge Strategies’ Implementation and /;\
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-
Subject/Deliverable: D 6.2 — Additive Manufacturing World Café Meetings ADMIRE

TITLE:

/ =\ | ADMIRE - Knowledge Alliance for Additive
- Manufacturing between Industry and

o
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

[l

1. 5elect adequate AM process 6. Select process parameters 11. Create H3E procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quaotation of AM parts
[handling and storage, etc.) {machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14. Integrate AM in the

4, Muktiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5, Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and 5kills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

Cross-cutting qualification: Metal Additive Manufacturing Engineer

. 5.5 6, 14 9

Cross-cutting

Knowledge and
Skills

Specialization #1: SLM Engineer

Specialized
Knowledge and
Skills

fi B !

2. Besides the above, what ather Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized 5LM Engineer be interested in?

and Skills

Optignal
Knowledge

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing ELM Engineer specialization
Engineer qualification [after completing the Metal AM Engineer training)
h h

4. Considering the full course (cross-cutting Metal AM qualification + SLM Engineer specialization], how would
you prefer to attend the course?
] Part-time (e.g. week evenings O intensive blocks {1 full week

D Full-time (7h per day) and Saturdays) per month)

The data contained in this document contains proprietary information and it may not be copied or communicated
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WP 6: Exchange of Knowledge Strategies’ Implementation and /;\
Testing at National Level -

-
Subject/Deliverable: D 6.2 — Additive Manufacturing World Café Meetings ADMIRE

TITLE:

/ A ADMIRE = Knowledge Alliance for Additive
Manufacturing between Industry and

-
ADMIRE Universities

Metal AM Engineer —Knowledge and Skills topics

1. Select adequate AM process 6. Select process parameters 11. Create HSE procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
(handling and storage, ete.) (machining, surface finish, ete.) 13. Perform training activities
3. CAD design for AMtopology 8. Develop inspection & testing plan 14, Integrate AM in the

4. Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5. Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing,

‘Cross-cutting qualification: Metal Additive Manufacturing Engineer

IF.I _f}l {;—r 5}?? ra ) [Vr |<L_

Cross-cutting
Knowledge and
Skills

Specialization #1; SLM Engineer

J'I“’;ff,{:, ?f 2,14, iy

Specialized
Knowledge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized SLM Engineer be interested in?

and Skills

Optional
Knowledge

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Engineer specialization
Engineer gualification (after completing the Metal AM Engineer training)
h h

4. Considering the full course {cross-cutting Metal AM gualification + 5LM Engineer specialization), how would
you prefer to attend the course?
[J Part-time (e.g. weak evenings O Intensive blocks (1 full week

1 Full-time (7h per day) and Saturdays) per month)

The data contained in this document contains proprietary information and it may not be copied or communicated
to a third party or used for any other purpose than that which it was supplied without the ADMIRE consortium’s
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. WP 6: Exchange of Knowledge Strategies’ Implementation and A
TITLE: Testing at National Level /;%\

-
Subject/Deliverable: D 6.2 — Additive Manufacturing World Café Meetings ADMIRE

/ 2\ | ADMIRE - Knowledge Alliance for Additive
oy Manufacturing between Industry and
ADMIRE Universities

Metal AM Engineer — Knowledge and Skills topics

1. Select adequate AM process 6. 5elect process parameters 11. Create H3E procedures

2. Define pre-processing operations 7. Define post-processing operations 12. Quotation of AM parts
{handling and storage, etc.) {machining, surface finish, etc.) 13. Perform training activities
3. CAD design for AM/topology 8. Develop inspection & testing plan 14. Integrate AM in the

4, Multiphysics/CAE for AM 9. Certification of process/products manufacturing chain

5, Perform metallurgical analysis 10. Manage AM operators’ work 15. Troubleshooting

1. From the list of Knowledge and Skills above, fit each item number where you believe it is most appropriate.
Feel free to write other topics that you consider relevant and that may be missing.

? = Cross-cutting gualification: Metal Additive Manufacturing Engineer

£ m fh%@\qfﬁ_r ?Tpgx@fb B ~
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Specialization #1: SLM Engineer

dq}ﬁaepm'f .‘:_ft-'-*g:.&m

DEYGNER: A -2-4 -6 =R

PROCESSER: 2-6-G-F-8-8 %{;;d Ao A gz A2

Specialized
Knowledge and
Skills

2. Besides the above, what other Knowledge and Skills may a cross-cutting Metal Additive Manufacturing
Engineer or a specialized 5LM Engineer be interested in?

m Bl COme= oM a.ﬂr_\_a._‘l_l-:*‘ruf? .?La,% -3
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Optional
Knowledge
and Skills

3. Considering the above distribution, what would you consider to be the necessary amount of training hours for
a trainee to acquire the above Knowledge and Skills?

Cross-cutting Metal Additive Manufacturing SLM Enginesr specialization
Engineer gualification |after completing the Metal AM Engineer training)
A2 h =1

4. Considering the full course (cross-cutting Metal AM gualification + SLM Engineer specialization), how would
you prefer to attend the course? )
[0 Part-time (e.g. weak evenings }_{Intenslue bBlecks (1 full week

Full-time (7
O Full-time (7h per day) and Saturdays) per manth)
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