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Introduction

Reporting of the stat®f-art on AM per sector and country, highlighting the strategic relevance
of the field for manufacturing and each consortium country andzdd¢Q &  &ekdS, Odrderh O

to:
Accomplish a harmonized European qualification scheme.
Round the potentialities of a European Additive Manufacturing Qualification body.

The increasing growth of Metal Additive Manufacturing (AM) technology is demandig th

definition of new progssional lgels required by industry for personnel working in this area.

CLLAIM projedhas beernperforming a research on this topic and are interested to know the
views on the requirementand training contentdor the following pofessional pofiles the
EuropeanMetal AM Operator, the European Metal AM Specialist, the European Metal AM

Designer, the European Metal AM Inspector/Quality Assurance Supervisor.

This project has been co-funded with suppaort from the European

Co-funded by the  Commission. This publication reflects the views only of the
E;?ﬁ:;i:nzreignrimnzgﬁ author, and the Commission cannot be held responsible for any 3
use which may be made of the information contained therein.



reating knoviz edge and skils in Addltive M anufacturing 7/‘ %
/4

CLLAIM

1. Current state of the art on EQF and RPL per country

1.1 Recognition oPrior LearningRPL)

RPL is a process used to identify, assess and certify 2pe@a | y26f SR3ISZ

compdenciesgained though work and life experience$his RPL is based on tieeognitionof
learning outcomegrocess of granting official staguolearning outcomes knowledge, skills and

competences either through:

9 validation of nonformal and informal leming;
1 grant of eqiivalence, credit units or waivers;
1 award of qualifications (certificates, diploma or titles).

The RPLmpcesds conductedy an authorised body that aimdividual has acquired learning

outcomesmeasured against elevant standardThevalidationprocessconsists of four distinct

phases:
9 identification through dialogue of particular experiences ofradividual,
f documentationi 2 YIF 1S @A&dA0fS (4KS AYRADGARdzZ f Q&
I formal assessment of these experiences;
9 certification of the resué of the assessnrm which may leadto a partial or full

qualification.

In this report, it is explained how the RPL is applied in each pactnerttry in order to develop
a common, and haronized, RPprocessfor the different AM profiled defined in the ame of

the CLLAINprojects.

This project has been co-funded with suppaort from the European
Co-funded by the  Commission. This publication reflects the views only of the
- E;?ﬁ:;i:n?eignrirmn?;i author, and the Commission cannot be held responsible for any 4
use which may be made of the information contained therein.
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1.2 Recognitiorof Prior Learning in Spain

In Spain, the RPL process is defined in In the Royal Decree 1224/200
The procedure instruction witlonsist of the following phases:

1. Advice.
2. Evaluation of professional competeanc
3. Accreditation andegistration of professional competence.

ADVICE

In this step of the process, which is mandatory, thldviser or consultantill help to the
candidate in theselfassesment of his’lhercompetence, completing hiser personal antbr
training history or to present evidenceto justify it As a result of this advice process, the
consultant will developan advisory report on theuitability of the candidate to access the

evaluation phase and on the professional competences that he consid#fisiently justifed.

If the mentioned report is positive, all the documentation providasl well as the report drawn

up duly signegwill be transferred to the caresponding evaluation committee.

If the report is negativeit will be indicated to the candidate the compementary training that
should be done and the centers whdre could receive it. Howevedue tothat the content of

the adviser's report is not binding, the candidate may decide to move on to the evaluation phase.
In this case, theeport and all the documentation provided will also be transferred to the

evaluationcommittee.

EVALUATION OF PROFESSIONAL COMPETENCE

The aim ofhe evaluatioris to verifyif the candidatedemonstrates the professional competence
required in the professionachievements, inhe levels established in the criteria of realization

and in a situation of worlgctualor simulated, fixed from the profe®nal context

The evaluatioris carried out analyzing the report of the assessor and all the documentation
provided by the candida and, where appropriate, gathering new evidence necessary to assess

the professional competence required in the units ofmpetence in which he has registered.

Different methods can be use verify what was stated by theandidatesubmitting their

application in the documentation provided. These methads, among others, the observation

This project has been co-funded with suppaort from the European
Co-funded by the  Commission. This publication reflects the views only of the

+
“ Erasmus+ Programme author, and the Commission cannot be held responsible for any 5
of the European Union
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of the candidate in the workplaceinsulations, standardized tests of professional competence
or professional interviewFor each activity there witle a record signeldy the applicant and the

evaluator. For each activity a record signed by the applicant and the evalispmarformed.
Theresult of the evaluation iexpressed in terms of demonstrated or not demonstrated

The candidate evaluated reported of the resuls of the evaluation antie isentitled to claim

to the Evaluation Commission

ACCREDITATION AND REGISTRATION OF PRONESSIMRETENCE.

Candidates who pass the evaluation procassissued an accreditation of each of the units of

competence in which tey have demonstrated their professional competence

This project has been co-funded with suppaort from the European

Co-funded by the  Commission. This publication reflects the views only of the
E;?ﬁ:;i:nzreignrimnzgﬁ author, and the Commission cannot be held responsible for any 6
use which may be made of the information contained therein.
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1.3Recognition oPriorLearning in Germany

Crediting of vocationafualifications in Germany

The crediting or recognition of already acquired professional qualificattanstake place in
Germany irdifferent contexts. On the one hand, people who have completed vocationalritai
abroad can have them assessed in Gernfang possible credit, on the other hand, professional
qualifications under certain conditions can beedited to universities. Theris currently no
information available on another third option, namely thertzontal transfer of qualifications

from one(training) profession to another, so thtis will not be discusseth this document

Recognition of pofessional qualifications aguired abroad:

Under the Recognition Act, it is possible to have vocationalifipsions acquired abroad
checked by an ficial body for equivalence with a German reference occupatkeor. this
certificates and documents onaming corent and durationare necessaryOnce all evidence
has been provided, a letter of recognition Mbile issued, certifying equivalence as dfictal
document. If certain points are not met, or if topics or contents have not been sufficiently dealt

with, a subsequengualifiation can take place within six months.

Transfer of professional qualification® universities:

Main objectiveis crediing professional qualifications to replace coursework or entire study
periods. If this is not possible, keiast the workload duringtsdy will be reduced. The challenge
here is always the comparison of acquiredbwtedge and skills from different systemis
Germany, different procedures for crediting competencies have developed in recent years due
to different legal frameworks and reduements of the individual federal states. Knowledge or
skills acquired outsidéhe university can in principle be coumteas study or examination
performance. The individual universities themselves are responsible for the idoagind thus

also for thequality of the study and ultimately the success of the students. Thereforthein

following, we will not deal with spé&tc individual cases, but only with basic options.

This project has been co-funded with suppaort from the European
Co-funded by the  Commission. This publication reflects the views only of the

+
“ Erasmus+ Programme author, and the Commission cannot be held responsible for any 7
of the European Union

use which may be made of the information contained therein.
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1. The university examines the submitted documents ofapplicant, whether certairparts
correspond to the content and level of study. Swwtaminations are donéor the individual
student

2. In the cas of homogeneous applicant groups (for example, through cooperation between
company and university), the ctamts of several applicantmay also be recognizdalanket.

3. By examining knowledge and skills, an applitcnay be classified mhigher semeste

4. In rare individual cases in certain federal states, applicants who have acquired skills and
knowledgein other ways can be admét directly to the university final examination.

Current application oECVET in Germany

The ECVET credit point systemnturrently used in Germany to increase vertical permealiility
the national context,.e. to demonstrate ¢éarning outcomes and traresf to other learning
contexts. Therefore, ECVET functions more as aftodhe recognition possibilities described
above and not as a system for Europ@de description, registration and recognition of
qualifications. Howevetthere are currently variousupport offers for educational institutions
to use the underlying ECVHiinciples, so that they should be more firndgtablished in the

future.

dln 2014, the EU Commission submitted an external evaluation on the implementd&EVET.
Accordingly, ET is seen more as a "toolbox" than as a "system"; "Points" (creditspaire
discussed controversially. For membeatss with existing credit point systems and countries
with a holistic, workrelated vocational training, suchs Germany, ECVET appeai@de less
profitable as countries without a credit transfer system on@otbased system. ECVET projects
have a crosgsountry and crossystem understanding of the learning outcomes approach but
they often lack a systemic coaction. On the other handzCVET has proven itself in terms of
mobility in important basic principte the templates for partnership and learningangements

have strengthened the mutual trust of the training institutions among themselves and improved
the quality and didactic struare of learning stays. The share of actors using ECVET elements in
mobility increased from 2.5% in 2013 up to 15.89805¢ { 2 dzZNOSY DSNX Iy . dzy RS 3

House of German Parliament)

This project has been co-funded with suppaort from the European

“ Co-funded by the  Commission. This publication reflects the views only of the

rasmus+ Programm: _— o
E:ﬁ; Eirmeign T{:ioﬁ author, and the Commission cannot be held responsible for any 8
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Further recognition option: franchising

In addition, a form of crasborder cooperation between higher education and racademic
institutions has developed in recent years. This iemefl to by the term "franchising”. Here,
the training takes place in parts or in whole at a ramademic instution. The degree award is

then given by a university. The respective training partners can berim@y or abroad.

This project has been co-funded with suppaort from the European
Co-funded by the  Commission. This publication reflects the views only of the
Erasmus+ P“’g“"mme author, and the Commission cannot be held responsible for any 9
of the European Union R . . . .
use which may be made of the information contained therein.
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1.4Recognitiorof Prior learning in United Kingdom

Through the QCF system in the UK the learner is credited by completing urdts why differ

in the number otraining hours and therefore credits. RPL (Recognition of Beiaming) based
upon work based learning can also tredited as part of the qualification in both the QCF and
SCQF systems, however, these have to be agreedranoften assessed on a cdsecase basis
through the application process, guidelines for gance fall under the regulatory approval
system. Havever, after agreement credit points can be accumulated and transferred under both
the QCF and SCQF systeRwcognition of qualificationgained overseas by the UK falls under

European mutual recognitioagreements and are assessed through the applicgtioness.

Vocational qualifications also exist in the UK, they fall under the same base QCF system of 8
levels and are regulated by NOSafinal Occupation Standards). The aim is to provide the
necessay knowledge and practical skills to carry a particmacation, job within a sector. It is

usual practice that those undergoing vocational qualifications amerotjualifications within

the QCF will be released by their employer (if employed) to atteaitiing establishments which

may include independentaining organisations, colleges and universities on a part time or block

basis.

Recent developments intheYU Ay Of dzRS | y baséd syktaddSIy/iginbvDeStabRshedlQ
that certain employers deperiglg on their annual wage bill will pay a percentage into the
government apprenticeship initiative with additional subsidy by the government to facilitate and
aid with the costs of trainig. Training organisations who wish to train apprentices undex thi
system must apply and be approved, if successfey thre entered onto a registry of approved
training providers for the particular apprenticeship they havelaga for. Apprenticeships may

last for several years and variable funding is allotted accghginy the government. The final
sign off of the appntice is then decided as successful or not through an end point assessor
system. The end point assessmerill wssess documentation andsa carry out oral interviews

as necessary to verify competence the level sort. This system is similar to profeasio
Engineering institute assessments that deal with engineering technician, incorporated engineer

and charered engineer status.

A typicd example of this apprenticeship can be seen in the recently d&&¢JSR | Y Wb5¢
GNF Afof T SNI I LILINGBW 8 fe\@IS wich inifudes ©pfératdr, TachnicianLand
Engineer levels. Each of these levels are mappedhat the QCF level. Furthisformation is

detailed below.

This project has been co-funded with suppaort from the European
Co-funded by the  Commission. This publication reflects the views only of the

+
“ E;?r?:;imz;ignrﬁ:?;ﬁ author, and the Commission cannot be held responsible for any 10
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Operator- http://www.bindt.org/d ownloads/OperatorStandardd_eaflet.pdf
Technician http://www.bindt.org/downloads/TechniciarStandardd_eaflet. pdf

Engineer http://www.bindt.org/downloads/ErgineerStandardd_eaflet.pdf

This project has been co-funded with suppaort from the European

Co-funded by the  Commission. This publication reflects the views only of the

- E;?ﬁ:;i:nzrezgnr%mn?:ﬁ author, and the Commission cannot be held responsible for any
use which may be made of the information contained therein.
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1.5European Metal AM Profiles

1.5.1Methods

Under the scope oELLAIM projectwo surveys were designed and distited across Europe,
in order to develop the curriculum and contents for the Metal AM Operator, Designer,

Inspector/Quality Assurance parvisor and Supervisor.

Thesecond survey launched danuary 201&nd, overall88 answers fronexperts in the fial
and industrywere collected across Europe, being the most representative countries Spain,
Germany and Unitedikgdom.To see the questits of the survey, please referEro! A origem

da referéncia nédo foi encontradapresented along the following gas.

fa\ %
ADI\?IRE CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART |1

1. INTRODUCTION

The European Welding Federation for Welding, Joining and Cutting (EWF) is a European
Association with 25 years of experience in running International qualifications used in 45
countries worldwide. The increasing growth of Metal Additive Manufacturing (MAM)
technology is demanding the definition of new professional levels required by industry far
personnel working in this area. EWF is currently performing a research on this topic, being
this the second part of a preliminary survey. We are very must interested in collecting your
views on the requirements for the following professional profiles:

European Metal AM Engineer

European Metal AM Supervisor

European Metal AM Designer

European Metal AM Inspector / Quality Assurance Supervisor
European Metal AM Operator

This survey was structured based on the results of the first survey.

* 1. Your Name:
| |

* 2. Organization Mame:

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
Erasmus+ P“’Q’a"‘me author, and the Commission cannot be held responsible for any 12
of the European Union ) ) . . .
use which may be made of the information contained therein.
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4. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) SUFERVISOR - Introduction

European MAM Supervisor introduction.

* 1. Do you want to answer the European MAM Supervisor set of questions?

| es

W

" Mo

A

|
A\ %
~
ADMIRE CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART I

5. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) SUPERVISOR

European MAM Supervizsor Qualification's features.

* 1. Please specify the required coverage/scope of the MAM Supervisor qualification.

Cover all AM processes

Cower one spacific
prOCess

Cower all materials

Cover one matenal

Other (please specity)

fes

p

Co-funded by the
Erasmus+ Programme
of the European Union

This project has been co-funded with support from the European
Commission. This publication reflects the views only of the
author, and the Commission cannot be held responsible for any
use which may be made of the information contained therein.
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* 2. Having as reference the following scale (1 - 3), please rate the knowledge for the European MAM
Supervisor on the listed topics.

1- Basic 2 - Internediate 3 - Advanced
AM Processes B B
Subfractive Processes 7 7 ]
Post-Processing J 9 D
PI'&F'TI:H:‘ES&IW and -\-|I -\-\I
Material Handling . g
Cerification and )
validasion _J LA A
Testing/Quality Control B B
Standards ! ) B
Costs ) ) )
Health, Safety & - -
Enwironment g
Other (please specify)

* 3. Having as reference the following scale (1 - 5), being:
1 - 100% Theony
2 - 75% Theoretical - 25% Practical
3 - 50% Theoretical - 0% Practical
4 - 25% Theoretical - 75% Practical
5 = 100% Practical

Please choose the applicable weights of Theory and Practice for the European MAMSupenvisor on the
listed topics.

AM Processes [ [
Subtractive Processas
Post-Processing ) ) { ™

Pre-Processing and -
Material Handling g

Cerification and .
alhdaton st L L L L

Testing/Quality Control
Standards
Costs

Heglth, Safety &

Other (please specity)

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
Erasmus+ Programme author, and the Commission cannot be held responsible for any 14

of the European Union
ope use which may be made of the information contained therein.
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) , B
A ™

il
ADMIRE CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART Il

6. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) DESIGNER - Introduction

European MAM Designer introduction.

* 1. Do you want to answer the European MAMUDesigner set of guestions?

FAN

il

|
b

ADMIRE CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART Il

7. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) DESIGNER

European MAM Designer gqualification's features.

* 1. Please specify the required coverage/scope of the MAM Designer qualification.

ez Mo
Cover all AM processes
Cover one specific
prOCeas o o
Cowver all materials ] ]
Cover one matenal L .

Crher (please specity)

This project has been co-funded with support from the European
Co-funded bythe  Commission. This publication reflects the views only of the
- Elr?::';:ozgoagr:al..!mnm author, and the Commission cannot be held responsible for any 15
use which may be made of the information contained therein.
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* 2. Having as reference the following scale (1 - 3), please rate the knowledge for the European MAM
Designer on the listed topics.

1-Bask 2 - Intemediate 3 - Advanced
Subtractive Processes M M M
Numerical Modelling P w, »
Topology Optimisation J I L
Design D J
Structural Integrity ) )
Post-Processing ) () J
Standarcs D D D
costs ) 3 o
Health, Safety & .
Erviorencet ) 2
Diner (please specify)

* 3. Having as reference the following scale (1 - 5), being:
1 - 100% Theory
2 - 75% Theoretical - 25% Practical
3 - 50% Theoretical - 50% Practical
4 - 25% Theoretical - 75% Practical
5 - 10096 Practical

Please choose the applicable weights of Theory and Practice for the European MAMDesigner on the listed
topics.

AM Processes

Subtractive Processes
Topology Optimisation W, \_/ s -/ ./

Structural Integrity

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
Erasmus+ Programme

of the European Union
use which may be made of the information contained therein.
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ADMIRE CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART Il

8. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) INSPECTOR | QUALITY
ASSURANCE SUPERVISOR - Introduction

Europaan MAM Inspector | Quality Assurance Supervisor introduction.

*1. Do you want to answer the European MAM Inspector [ Quality Asurance Supervisor set of guestions?
7 Yes

-

1 Mo

Survey on Skills needs in Metal Additive Manufacturing - PART Il

9. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) INSPECTOR | QUALITY
ASSURANCE SUPERVISOR

European MAM Inspector | Quality Assurance qualification's features.

* 1. Please specify the required coverage/scope of the MAM Inspector / Quality Assurance Supenisor

gualification.
es M
Cover all AM processes w W
Cowver one specific
PIOCESS - -
Cover all materiats

Cover ane matenal

Other {please specity)

This project has been co-funded with support from the European
Co-funded bythe  Commission. This publication reflects the views only of the
Erasmus+ Program[ne author, and the Commission cannot be held responsible for any
of the European Union ) . . . .
use which may be made of the information contained therein.
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Inspector [ Quality Assurance Supervisor on the listed topics.

AM Processes
Subtractive Processes
Structural Integrity

Metallungical Analysis
and Characteristics

Posi-Processing

P‘I'E-F'[DE‘ESSII“ and
Material Handling

Nor-Destnctive Testing

‘Cenification and
Validabon

Testing / Quality Control
Standards

Heaith, Safety &
Emironment

Other (please specity)

1 - Basic

D)

B
)
D)

o

L

2 - Intermediaie

Erasmus+ Programme
of the European Union

* 3. Having as reference the following scale (1 - 5), being:

1 - 100% Theory

[

= 100% Practical

Please choose the applicable weights of Theory and Practice for the European MaMinspector / Quality
Assurance Supervisor on the listed topics.

AM Processes

Subtractive Processes

Structural Integrity

Metallurgical Analysis
and Characteristics

Post-Processing

Pr&F‘rncesamg aired
Material Handling

Non-Destnuctive Testing

Cemtcation and
Validation

Testing / Quality Control

Standards

Heafth, Safety &
[Enveironmeent

Diher (please spacity)

- 75% Theoretical - 25% Practical
- 50% Theoretical - 50% Practical
- 25% Theoretical - 75% Practical

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the

author, and the Commission cannot be held responsible for any

use which may be made of the information contained therein.
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ADMIRE CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART Il

10. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) Operator - Introduction

European MAM Operator introduction.

*1. Do you want to answer the Eurcpean MAM Cperator set of questions?
T es

| Mo

L

) ,, B
fi-\ G,

ADMIRE CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART I

11. EUROPEAN METAL ADDITIVE MANUFACTURING (MAM) OPERATOR

European MAM Operator gualification's features.

* 1. Please specify the required coverage/scope of the MAMInspector / Quality Assurance Supervisor

qualification.
s Mo
Cover all AM processes
Cover ane specific
process R o
Cover all materials L) [ ]
Cowver ane matenal -, L

Ctther (please specily)

This project has been co-funded with support from the European
Co-funded bythe  Commission. This publication reflects the views only of the
- Elr?::';:ozgoagr:al..!mnm author, and the Commission cannot be held responsible for any 19
use which may be made of the information contained therein.
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* 2. Having as reference the following scale (1 - 3), please rate the knowledge for the European MAM
Operator on the listed topics.

1 - Basic 2 - Intermediate 3 - Advancad

AM Processes B . B
Subtractive Processes ) M) B
Post-Processing w ) J
Pre-Processing and —~ ~
Material Handling 4 /
Mon-Destructive Testing ) () )
Testing / Qualty Canrol )] ) )
Health, Safety &

Environment . s !

Other (please specify)

* 3. Having as reference the following scale (1 - 5), being:
1 - 10086 Theory
2 - 75% Theoretical - 25% Practical

o s W

Please choose the applicable weights of Theory and Practice for the European MAMOperator an the listed

= 50f% Theoretical - 50% Practical
- 25% Theoretical - T5% Practical
- 100% Practical

topics.
1 2 3 4
AM Processes _J w, L L
Subtractive Processes J B _ B
PPost-Processing J J [ L
Pre-Processing and i
Material Handling ! s - —

Mon-Destructive Testing b
Testing / Quaity Control

Hesith, Safety &

[Emironment

Other {please specify)

a e .
fi—\ G,

ADMIRE CLLAIM

CLLAIM

Survey on Skills needs in Metal Additive Manufacturing - PART 11

1z,

Thank you for your contribution.

Co-tundad by the
Erasmus+ Programme
ol B Eurapesn Unicn

Figure 1 Second Survey on skills in Metal Additive Manufacturing

Co-funded by the
Erasmus+ Programme
of the European Union

This project has been co-funded with support from the European
Commission. This publication reflects the views only of the
author, and the Commission cannot be held responsible for any
use which may be made of the information contained therein.
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1.5.2Presentation and DiscussionRasults

Thesurveyhad the goal of, based on the previous results, determine whichsatieaide the
qualifications selected, needed to be addressed in more detdgiirding the scope, depth of
knowledge and the weight ofheoretical and practical components that the topisisould
encompass. Overall, 88 answers were collected having asrmaset same contacts that had
populated the first survey. As suchhet results described in thissection,are divided in the

following categoriegper professional profile:

 Qualificatiors,
1 Knowledge;
1 Theoretical/Practical approach
wS3IFNRAY3I UKLt OFAOAANRYEES GKS | NBlLa | RRNB
Cover all AM processes
Cover one specific process
Cover all mterials

Cover one material

= =4 4 -4 -2

Other (specified by the specialist)

Regardi@d ( KS O 8 &8 & RdsBafe used, ranging from 1 to 3 is aligned WiehEQF.

CKS t808t m 64.13aA0 1y26ftSR3ISE &i+FyRa ARBNI 9vC

F2N) 9vC fS@St 20 {HSRA ! R YWERAR Fiayatdrésse@ wereS @ S €

AM Processes;

Subtractive Processes;

Numerical Modelling
TopologyOptimization

Design

Structural Integrity

Metallurgical Analysis and Characteast
PostProcessing

PreProcessing and Material Hdling
Non-Destructive Testing

Certification and Validation

= =4 4 4 A4 A a4 A - -5 -5 -

Testing/Quality Control

This project has been co-funded with suppaort from the European
Co-funded by the  Commission. This publication reflects the views only of the

“ E;?ﬁ:;i:nzreignrimnzgﬁ author, and the Commission cannot be held responsible for any 21
use which may be made of the information contained therein.
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Standards

Costs

Health, Safety & Eimonment

= =4 4 -

Other (specified by the specialist)

1.5.2AMAM Sipervior

The questiors for MAM Supervisor represented,3% Erro! A origem da referéncia ndo foi

encontradad 2 F G KS G20GFf ydzYoSNJ 2F (KS adaNBSeQa NBal

20,7%

m Answered ® Skipped

Figure 2 Percentage of respondents for the MAM Supervisor questions

Quialification

Regarding the features of the qualification for the MABPpecialist, the majority of the
respondents considered that this qualification should cover all materials (83%) andcaltpes

(85%)- Erro! A origem da referéncia nao foi encontrada.

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
- E{?::;i:ozre?nr%mn?;ﬁ author, and the Commission cannot be held responsible for any 22
use which may be made of the information contained therein.
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MAM Supervisor

Cover one material 40% 60%

Cover all materials 83% 17%

Cover one specific proces 50% 50%
Cover all AM processeg 85% 15%

HYesmNoO

Figure 3 Results, in percentage, about the qualifications in which the professional profile needs to cover.

Some respondents also added the following statem@aisiments

G1 @S 1y 208SNBASe 2F |t GKS adeBkddviedge ih speXific

(regarding materials andJNR2 OSaaSavé | yR &/ 2y NPT calirdtion Yof

A

FaasSaaySyd (Adéo
Knowledge

Having as reference theale (1¢ Basic knowledge,  Intermediate knowledge, & Advanced
knowledge)o asess the depth of knowledge of each topic foettlAM Supervisor, please

refer to Erro! A origem da referéncia n&o foi encontrada.

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the

- Eﬁ::;:ozreoagnr?}mn?;ﬁ author, and the Commission cannot be held responsible for any 23
use which may be made of the information contained therein.
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MAM Supervisor

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% J u u i [

o o & 2 ) Q 3 & &
ef"%e ef""e &° & &° & b/&b & 6&0
& & & e © & S 3
] Q¢ QN > © O < &
N & & N K <
¥ & Q° & &2 O &
& & Y ¥ &
< Q,\o" ,.\s\'\& <& o
) < N\
Qﬂz & \Z\éb\\’

m1 - Basic m2 - Intermediate m 3 - Advanced

Figure 4 Results of the grades for each topic for the specific professional profile

It was captured that this professional should ha#danced knowledgd yY a! a t N2POSaaSa:¢
majority of the respondents also considered that Specialist should also have advanced
ky26f SRIS Ay G/ SNIAFAOFGAZ2Y | yR HiléTA RSBALAVESS Kd

been collected more balanced results.

It was also captured this professional should hawveermediate knowledgeh Y'Y & { dzo G NI O A
t NPOSaaSasds at 2-®NPE OSNBRAGSEA AlyyarR = a lalt SNBR |- Il FyYRfAY
balanced) showed thiprofessional would also need to have intermediate kienige on

aTestingQuality Controt, 6Standards and dCosts.

Theoretical/Practical approach

Having in mindhe meaning of thdabelspresented inErro! A origem da referéncia néo foi

A

encontrada, TF2NJ G¢KS2NBGAOIf ¢ ¢kt @& ¢ KS2MNBAMAEIE ¢ By
respondents answered that, overall, the approach to the topics do be delivered during the

{ dzLJS NJ2 Aning@ Salidibe Stridglik theoretical and practical, simultaneously.

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
- E{?::;i:ozre?nr%mn?;ﬁ author, and the Commission cannot be held responsible for any 24
use which may be made of the information contained therein.
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MAM SUPERVISOR

Health, Safety & Environmentiiig 34% [ |
Costs NN 34% 0
Standards S 34% [ |
Testing/Quality Control [N 2% [T
Certification and Validation 37% [

Pre-Processing and Material Handlingica I
Post-Processing IS/ [
Subtractive ProcessesNINNE20GNNN I

AM Processes I 46% [ |

m100%T m 75%T = 50%T/P m75%P m 100%P

Figure 5 Results for the Theoretical/Practical Approach to take, regarding the different areas of
expertise for the specific professional profile. The number associated to the bar presents the
majority of answers, in percentage.

1.5.2B.MAM Designer

Thequestiorsfor this professionaprofile represented 75,9%Etro! A origgm da referéncia

ndo foiencontradad) 2F GKS G201 f ydzYoSNI 2F (KS adaNBSeQa

m Answered ® Skipped

Figure 6 Percentage of respondents for the MAM Designer questions

Qualifications

In this categoryit was captured that the curricula for the MAM Designer should cover one
specific material (69%) and one specific process (85%ihst all the other optionsErro! A

origem da referéncia ndo foi encontrada.

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
Erasmus+ Program[ne author, and the Commission cannot be held responsible for any 25
of the European Union . ) . . .
use which may be made of the information contained therein.
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MAM Designer

Cover one material 31% 69%

Cover all materials 87% 13%

Cover one specific proces 45% 55%

Cover all AM processeg 91% 9%

HYesENO

Figure 7 Results, in percentage, about the qualifications in which the professional profile needs to
cover

Given the possibility to add open ansks, the respondents have also added it should be
modularised Erro! A origem da referéncia n&o foi encontrada.

Knowledye

In the category dedicated to the depth of knowledge of the Designer for each-tepio! A

origem da referéncia ndo foi encontradg.the respondents considered that the Designer

should hae Advanced knowledgend ! a LIN2 OS&da&dSa¢ I AEWdGSNALERI (2 382 RS
hLIiAYAalFGA2yéY a5Sairayé FyR a{GNHzOGdzNF € Ly G S3INI

This project has been co-funded with support from the European
- Co-funded by the  Commission. This publication reflects the views only of the

Eﬁ::;:ozreoagnr%mn?;ﬁ author, and the Commission cannot be held responsible for any 26
use which may be made of the information contained therein.
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MAM Designer

100%
90%
80%
70%
60%
50%
40%
30%
20%
19% 8| ‘
0 % —
. N N QA } 4 x& Y
& é_;_,% Q>\\<\ & Q?\Qo & &° b’s\b & &
X d S & Q & & S S
& 5 N QY”\@ > 2 X o
e S (\@ AO (‘}\;\ o Q,’z}\
’bg g 000 Q ] Y
s & & B
i) <0

m 1 - Basic m2 - Intermediate m 3 - Advanced

Figure 8 Results of the depth of knowledge for Designer

On the other hand, the Designer should hantermediate knowledge y  GLJRBGSa ad Ay 3é =

G{ 0 yRIANR&E X R20K2dAK aGAtt y20 a2 Ot SINE Ayd(S¢
t NP O S BasiSkadviddgesas associated to the respondéra (2 daféty®R £ G KX { |
OYDBANRBYYSyGe¢ o

Theoretical/Practical approeh

Regarding the approach to consider when delivertggt RA FFSNByYy G (2 LA O& RdzNR Y
training, the results were quite heterogeneoukrro! A origem da referéncia nao foi

encontrada.

This praject has been co-funded with support from the European

Co-funded by the  Commission. This publication reflects the views only of the
E{?::Eﬁ:ozre?nr%mn?;ﬁ author, and the Commission cannot be held responsible for any 27
use which may be made of the information contained therein.
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MAM DESIGNER

Health, Safety & Environmeniil s e
Costs 27— B

Standards 32% [

Post-Processing S 35% ]

Structural Integrity NSOV [
Design [ -
Topology Optimisation [N S A%

Numerical Modelling | 36% L
Subtractive ProcessesNNNE07 1
AM Processes ININN20—— LI

B 100%T m75%T = 50%T/P m75%P m100%P

Figure 9 Results for the Theoretical/Practical Approach to take, regarding the different areas of expertise
for the specific professional profile. The number associated to the bar presents the majority of answers, in
percentage.

hy 2yS KIFyRXI GKS NBaLRyRSyiGa O2y&a8ARSNBR G(KI
t NI} OGAOlIfd hy GKS FRIGHRSNMNI RNYYWRINZ2YIYSIYIiEK A K2 dzZf R 6
GKS2NBGAOLFE YIFIYYSNI omnE: ¢0d Ofi/AZSEH & eNB OB{a i Ntz (i dz
LINPOSaasSae¢ akKz2dzZz R 0SS FLIINRI OKSR IAGAY3I Y2NB T2
Gt 203NR OS &/3RA yaDedzYISNRA OF £ a2RStft Ay3d¢eé gSNBE O2yaARSNE
on the theoretical and practical componen&0% T/P).

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
- E;?z:;z:oz:;gnr%mn:‘;ﬁ author, and the Commission cannot be held responsible for any 28
use which may be made of the information contained therein.
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1.5.2CMAM Inspector / QualitysSurance Supervisor

The questionersfor this topic represented 75,9%Efro! A origem da rieréncia nao foi
encontrada)2 ¥ G KS (20Ff ydzYoSNI 2F (KS ada2NBSeQa NBaLR

m Answered ® Skipped

Figure 10 Percentage of respondents for the MAM Inspector / Quality Assurance Supervisor
questions

Qualifications

In this categry, it was captured that the curricula for the MAM Inspector/Quality Control
Supervisor should cover all materials (90%) and all AM psese$90%) against a small

representativeness of all the otheptions- Erro! A origem da referéncia ndo foi encontrada.

MAM Inspector/Quality

Cover one material 37% 63%
Cover all materials 90% 10%
Cover one specific proces 52% 48%

Cover all AM processeg 90% 10%

HYesHENO

Figure 11 Results, in percentage, about the qualifications in which the professional profile needs to
cover

This praject has been co-funded with support from the European
- Co-funded by the  Commission. This publication reflects the views only of the

Eﬁ::;:ozreoagnr%mn?;ﬁ author, and the Commission cannot be held responsible for any 29
use which may be made of the information contained therein.
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The respondents have stressed once again that the fipation should be modularised.

This project has been co-funded with support from the European

Co-funded by the  Commission. This publication reflects the views only of the
Erasmus+ Programme

of the European Union author, and the Commission cannot be held responsible for any 30
use which may be made of the information contained therein.
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Knowledge

In this caegory Erro! A origem da referéncia ndo foi encontrada.the respondents clearly

considered that the Inspector/Quality Assurance Supengsould haveAdvanced knowledge
ond{dlIyRINRXZf xS ah2yaANRt ¢X a/ SNI-Bestudveli A2y |y
¢SadAydéd IyR GKSNB AayQd | OftSIFENI FyagsSN 2y &
Nevertheless, the majority considered th#te depth of knowledge should be Advanced.

Regarding theoll KSNJ (2LJA0&as da'!a tNROS&ARHDH dzNI{ fdzo 0 )NII 68 N
Gt 2taNP OSa a Ay BB QS a@tANE FYR al GSNRAI f | ' yRt Ay 3¢
Intermediate knowledgeon them. Not soclearly identified, they considered that the
Inspector/Qué A & | a4 dzNF yOS { dzLISNIDA &2 8ESRXKRdId2R &I 5 (
{FFTSGe& 3 9YODBANRYYSyYyil¢o

MAM Inspector/Quality Assurance Supervisor

100%
90%
80%
70%
60%
50%
40%
= ‘ ‘
20%
0,
1o% B o w
& & Q R Q7 & Q7 > © o

&e@ &(;) @oé\ &}* &4,\ & /\Q:;\\ oo'b 00(\*6 & %\éc\

o o \ \s S & < S
Q ¢ N > Q€ & R Q &

@ @ ¢ & xS &8 A N
P R R ST S &

<L ) > < & C \

9 S & < Q &

< < K e

< &

m 1 - Basic m2 - Intermediate m 3 - Advanced

Figure 12- Results of the grades for each area of knowledge for the specific professional profile.

This project has been co-funded with suppaort from the European
Co-funded by the  Commission. This publication reflects the views only of the
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Theoretical/Practical approach

Regarding the approach to consider when deliveritng different topics during the
LYALISOG2NkvdzZl f AGe ! aadzNI yOS { dzLISNIIA&A2NDRA (0 NF A

componentshould be enisioned- Erro! A origem da referéncia néo foi encontrada.

MAM INSPECTOR/QUALITY

Health, Safety & Environmentiinms 39% [ |

Standards [IEGEG_ . 34%
Testing / Quality Control . 33%
Certification and Validation [l . 36%
Non-Destructive Testing il . 39%
Pre-Processing and Material Handlingisovsmms I

Post-Processing 39% [
Metallurgical Analysis and CharacteristicSII 39% I
Structural Integrity N 36% [
Subtractive ProcesseSlS3%e ]
AM Processes I 36% [

B 100%T m75%T m50%T/P m75%P m100%P

Figure 13Results for the Theoretical/Practical Approach to take, regarding the different areas of
expertise for the specific professional profile. The number associated to the bar presents the
majority of answers, in percentag

G{dzoGNF OGADS t NPOSA8§F¥8R BRaAO0BKEdRYERE (IHBRINDG RS
t NPOSaaAy3a YR alGSNAFE 1 FyREAy3IE Y2NB F20dzaSH
approach (50%T/PF I & O2yaAARSNBR F2N) a1l SIFH{GKENROFSaRY 3¢ :

GaShlFffdNBAOFt NWAORAAAZI I ¢RINBONIZAGS Ly dSANRG S S
G{iFyRIFINR&4Z 6¢SaiGAyIkvdd tAGe ¥ 2¢bRBIGHES &/ SNI

¢cSatAay3é 6SNB O2yaA RS NbaRnote practichl vay @b%Pi. (12 0SS RSt )

This praject has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the
Erasmus+ Programme author, and the Commission cannot be held responsible for any 32
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1.5.2DMAM Operabr

The questiorers for this topic represented 75,9%Efro! A origem da referéncia nado foi

encontradad 2 F G KS G201t ydzyde@N 2F (KS adz2NBSeQa NBal

m Answered m Skipped

Figure 14 Percentage of respondents for the MAM Operator questions.

Qualifications

In this category, it was clearly captured that the curricula for the MAM Operator should cover

one specific process (82%). The same is applicable to materials, answers were fairly
dddNROdzi SR FY2y3a O2@SNRAy3It &2¢S b SpiidSidodnf 6 2 NI a
considered that it should cover one material (66%&rro! A origem d referéncia ndo foi

encontrada.

MAM Operator

Cover one material 66% 34%
Cover all materials 56% 44%

Cover one specific process 82% 18%

Cover all AM processeg 46% 54%

mYes mNoO

Figure 15 Results, in percentage, about the qualifications in which the professional profile needs to
cover

This project has been co-funded with support from the European
Co-funded by the  Commission. This publication reflects the views only of the

- Eﬁ::;:ozreoagnr%mn?;ﬁ author, and the Commission cannot be held responsible for any 33
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