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Abstract

Dissemination and communication activities are of vital importance to the project in order to maximize
the impact and trigger impact across the targeted groups and stakeholders. The communication
activities will be the basis for dissemination activitiesnte, crucial to establish and continuously work

on throughout the project. The purpose of this document is to present a Dissemination,
Communication and Networking Plan for thltiMag project and to ensure maximum impact of the
project during its life gan.

This Plan (B1) is prepared at the beginning of the project, and it describes the overall dissemination

and communication goals, target groups, dissemination channels, reporting, monitoring and
evaluation procedures, etc. The dissemination and comigation plan will provide a regular flow of
AYTF2NXYEFGA2Y T (Kdza O2yGNROdziAy3a G2 GKS LINR2SOGQa
promotion.

This Plan has been drafted having in mind all the dissemination and communication aspeotsatenti
in the Grant Agreement and Consortium Agreement. Disseminatbhievements will be reported to
the European Commission based on the provisions of the Grant Agreement.
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Degree of progresses

This document complieB0(% with the expected degree of pness.

Dissemination level

The following Deliverable MlultiMagK I aPUBLI€& 5A aaSYAYlF A2y f S¢
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1. Introduction

Within the context of Task6.1 Communication and disseminatipWF6 ¢ Communication,
dissemination exploitationandbusinesglanning the present deliverablé.1 Plan for dsseminatim,
communication and networking activities was developed. Theurpose of thisdeliverable is to
consolicate, from day one, the overall strategy of thdultiMag project, to establishtie objectives of

the distribution and communication activities, to determine the most successful ways of achieving
them and to break them down into a comprehensive implementation action plan. To this end, this
deliverable sets outite aims, instruments, resources and platforms to be used to efficiently distribute
the events, milestones and tangible outcomes of the project to targeted audiences. The aim of this
deliverable is also to develop clear key performance indicators of theipated activities on the basis

of which monitoring and assessment can be carried out.

1.1.TheMultiMagproject

The goal of MultiMag is tdevelop novel design tools, higierformance materials and multhaterial
additive manufacturing (MMAMprocesseshence, to manufacturaeady assembled lightweight
components for electric machineand leading to better performingnachines, improved energy
efficiencyand shorter lead times. After uséhe components can be dismantlednd the materials
recycled effectiely.

Need and challengé&lectric machines and drives, including various types of electric motors, play an
everincreasing role in our society. In the way of making Europe the first climate neutral continent in
the world, electrification of mobility andther sectors is crucial for emission reduction. In addition,
electric machines and drives are vital in green energy production. In order to achieve a breakthrough
in the field of energy efficient electric motors, novel approaches are needed: high perfoeman
sustainable materials and multi material manufacturing technologies suitable for complex geometrics
and capabilities to design and simulate structures and components based on those.

Solution:MultiMag takes full advantage of multhaterial additive manufacturing (MMM). Stacked

rotor and stator structures, combining dissimilar magnetic and electric insulating materials and built
layer upon layer, are developed and demonstrated. Optimized rmdtierid structures are
developed, manufactured and validated to ensure mechanical, thermal, electrical and magnetic
performance. Internal structures, enabling e.g., more efficient cooling, are studied and designed.
Material savings by topology optimization isndenstrated for weight reduction and economizing the
use ofRare Earth Elemen{REEgin magnets. However, ambitious objectives of MultiMag cannot be
achieved only by implementing MMM, but it requires a holistic approach and innovasan all
sectors, mmely in design, materials, manufacturing, use and-efilife. Each of these vital areas are
addressed by MultiMag activities.
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Objective:The overall goal ofhe MultiMag project is to develop a holistic approach to additively
manufacture multimaterial, multifunctional structures and components for electric machines with
remarkable advances in their performance, light weighting and lead time. After use, the components
can be dismantledand the materials recycled effectiveljhe maingoalsof the MultiMag project are

the following

1. Reduction in use of magnets and magnetic components (and REEshadtors, weight
reduction in active components up to 50%.

2. Weight reduction of 20% of thactual motor mass at mechanism level. Improve the overall
performance of use caseraotors up to 30%.

3. Reduce the leatime of rotor manufacturing more than 20%verall energy efficiency
increases by 20%. A recyclability rate >60% of REEsate altenative source ofaw material

supply
The main objectives of thilultiMag project are:

1. To generate a modelling framework for optimization and designing nfultictional, multi
material magnetic components and structures

2. To avance the statef-the-art of magnetic multimaterial interfaces and processing
parameters of dissimilar materials in additive manufacturing

3. To develop recycling and dismantling of MNY components and structures and validate the
environmental and economicalistainability of developed solutions.

4. To communicate and disseminate the outcomes, benefits and challenges for the relevant
industrial stakeholders.

1.2.Deliverable structure

The current deliverable contains an overview of the dissemination, communicatidmetworking
objectives, the identified target audiences as well as the timeline of the planned activities (Section 2).
In Section 3 the dissemination and communication tools, channels and materials are described,
including the project logo, project preseion template, project website, press releases, newsletters,
printed dissemination and communication materials and the social media presence bfultid¢ag
project. Section 4 provides an overview of the planned networking activities with other EU funded
projects and relevant initiatives. Dissemination reporting, monitoring and evaluation are discussed in
Section 5, including the Key Performance Indicators (KPIs) set by the project partners. &ection
provides the guidelines regarding the obligations arebuirements for disseminationand
communicatioractions.

The deliverable also contaif®&sAnnexes providing images about the already available dissemination
materials.
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2. Dissemination and communication strategy

As shown orfrigurel below, communication is ppmoting the project itself and its resulgith the aim

to reach multiple audienceshile dissemination means making project results pubkdOpen Science

While communication activitiegim to engage with stakeholders and generate market demand,
dissemination actiond I NAS (G (2 Y| EA Y Armake sbid@tficresiltd commohfodii I y R

Exploitation:

Dissemination:
Make concrete use of results

Make your results public

C ial, Societal, Political P
Open Science: knowledge and results (free of charge) ommercial, Socletal, Folltical Furposes
Inform, promote and communicate for others to use
your activities and results Q 0

I nly by researchers?
}'& Only to scientists? A5 Only by
Not only but also to others that can learn from the results:
authorities, industry, policymakers, sectors of interest, civil

society

4 How?

Publishing your results on:

« Scientific magazines

- Scientific and/or targeted conferences
- Databases

O When?

At any time, and as soon as the action has results

Not only, but also:

« Industry including SMEs

- Those that can make good use of them:
authorities, industrial authorities, policymakers, sectors of
interest, civil society

4 How?

- Creating roadmaps, prototypes, softwares
« Sharing knowledge, skills, data

@ When?

Towards the end and beyond, as soon as the action has exploi-
table results

@ why?

- Lead to new legislation or recommendations
« For the benefit of innovation, the economy and the society

- Help to tackle a problem and respond to an existing demand
Legal obligation of your Grant Agreement

Citizens, the media, stakeholders

« Having a well-designed strategy
- Conveying clear messages
- Using the right media channels

From the start of the action until the end

- Engage with stakeholders
« Attract the best experts to your team @ Why?
- Generate market demand

- Raise awareness of how public money is spent
« Show the success of European collaboration

+ Maximise results’ impact
- Allow other researchers to go a step forward

« Contribute to the advancement of the state of the art
« Make scientific results a common good
Legal obligation of your Grant Agreement

Figurel Communication, Dissemination, Exploitation (sounttps:// rea.ec.europa.eu/system/files/2021
11/Communication%2C%20Dissemination%20and%20%20Expleiagarpdj

In its dissemination strategWlultiMag project is focused on awareness of potential and related
stakeholders. Any organization, individual or busirtess$ has a vested interest in the project or will

be influenced by its results is considered a stakeholder. In terms of interest in the pidjdtiylag

project places focus on recognizing and evaluating these stakeholders. For the progress of the projec
and the direction of further dissemination activities, this information is considered essential.

Dissemination is defined as the means through which research results are presented to the public. The
process must take place with the aid of project parsar close cooperation. In order to produce and
transmit knowledge on innovation, it is important to reach a common understanding of the means and
the messages of communication. Dissemination is usually not avageoperation, and by including

the overallawareness and visibility of the project, this term may often suggest a broader definition. In
order to successfully reach out, dissemination should provide awareness even before any results are
published.

The current Dissemination af@ommunication Plan is governed by the following principles:

U The communication processes must be clear and known to all consortium partners
U Dissemination and communication must be purposeful and timely
U Dissemination and communication must be open and honest
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Communication is a twavay process: it is not just a matter of messages being transmitted but also to
receive feedback and start a meaningful dialogue with relevant stakeholders. Additionally, horizontal
and vertical communication are equally importariHffective communicationincludes different
elements, such as:

Informationis delivered

Informationisreceived by the audience

Informationis understood by the audience

The audienc¢akesthe information andsharesit with someone else
The audience is convincéy the information

=A =4 =4 -4 4

MultiMag project is adopting a funnelled approach, similar to a marketing funnel, to assure a wide but
also targeted communication within tHdultiMag ecosystem, enable active engagement and achieve
efficient dssemination of project results. Such an approach wiimarily focus on generating
awareness by conveying key aspects and benefits dffiliiMag project results toward the targeted
stakeholders. Easip-understand visual material are used to make coriseggnd benefits instantly
recognizable for a widaudience. This aims at cultivating further interest to potential -eisérswho

will be directed to more detailed information and material about the developed technology.
Customizd content will be communidad towards specific target audiences, aiming at creating and
YIEAYGFEAYAY3 y OGAGS &l 1SK2f RSNEQ SO2aeaidSvyo
project deliverables, interviews with partners, industry reports, etc. and will be reldy@adigh the
MultiMag communication channels to further support active engagement.

2.1.0bjectives of the dissemination and communication plan

The aim of the dissemination strategy is to distribute knowledge about the project outputs, innovation
potential and business opportunities to all relevant stakeholders. The dissemination strategy must be
adapted to present relevant information at the right time, right place, and in the correct context to
allow the broadest diffusion.

Major objectives of th dissemination and communication action plan are:

U Guarantee an effective communication of the project messages and activities at local, national
and EU level

U Identify appropriate target audiences to convey the dissemination and communication
messages
Implement a wide and differentiated set of dissemination tools and events

U Identify the dissemination and communication KPIs, useful to measure the effectiveness and
efficiency of the performed activities

U Define how the project will cooperate with other E@hded projects or related initiatives
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U Define how the dissemination activities will be reported

Dissemination activities will support all work packages ensuring maximum visibility, accessibility and
impact of the project activities. Tailored disseminationats will be designed to make the project

outcomes visible and accessible to the different target stakeholders.

The objectives of the dissemination activities include setting up a strategy for main tasks that need to

be addressed and decisions thalong to each task:

Plan The first stage begins by identifying target audiences, messages, tools and ch
Based on these findings, an adequate and effective communication
dissemination plan has to be built to ensure the best impact of the progsutlts.

Design When producing dissemination tools, it will be necessary to design a comprehe
set of communication material (both printed and online) to ensure an €
identification of the project and a major exposure.

Distribute Dissemination channels need to be identified, and dissemination material mus

and adapted to get full effect from using the channels.

represent

Activities Project events will need to be organized and participation in worksh
conferences, meetings should be encourdge

Reporting Collect dissemination and communication reports from the project partngas
dedicated form available on TeamgEhese reports will serve as the basis for
monitoring and evaluation of performed activities.

Monitor and | Performed activities and connected KPIs will be monitored and benchma

evaluate towards the KPIs established in this deliverable. Current Dissemination
Communication Plan will be continuously updated based on the outcome o
evaluation of performed activities.

Maintain and| Ensure a persistent and lofigsting visibility of the project activities and outcomé

improve Maintain achieved visibility and improve the effectiveness of dissemination
communication activities.

¢KS LINP2SOGQa RAAASYAYIFrGAZ2Y YR 02YYdzyAOlFGA2Y
the project results. Efficient publicity and wide visibility of the project and its achievements will

AYONEBI a
Ultimately, the communication and dissemination activities will maximise the impact of the project.

e

S aidlk1SK2ft RSNAE QT Sy)NR ASOB Yy NBE A kiSYD S0 S KBy Riza
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2.2.lIdentified target audiences

MultiMag project partners have already identified the major stakeholders and target audiences. These
include on one hand scientific, academic and research organisations in order to facilitate discussion
and exchange of information on the scientific and technolalgeclvancement in the fieldf electric
machines aerospace industry, AM material developers and suppéirdson the other hand industrial
organisations with the aim to facilitate and enhance future exploitation and commercialisation
activities of theMultiMag technology. Additionally, relevant other EU initiatives and EU funded
projects are also among the targeted groups (for more information on networking activities with these
initiatives and projects are given 8ection 4)Figure2 below provides a list of identified stakeholders

for the MultiMag project.

MultifNag

Scientific / academic / research community

General public

Consumers
Policy makers / decision makers / standarization bodies

Industry:

+~ electric machines,

< magnetic material suppliers,

« electric vehicles,

+ aerospace industry,

+ e-bikes,

~ portable electronic devices industry,

+ energy sector,

+ manufactures of AM machines,

+ users of AM machines (e.g., printing service providers)

-« AM community (material suppliers),

= AM material developers and suppliers,

+ AM machine OEMs

~—manufacturing industry in general (e.g. manufacturing associations)

+manufacturers of electric motors and electric machines and other
complex multi-material equipment,

+end users of electric machines especially in mobility and consumer
goods sectors

Figure2 MultiMag Stakeholders

2.3.Timeline for dissemination amdmmunication activities
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U Planning phaseMonths 16 of the project: set up dissemination and communication action
plan

U Implementation phasévlonths 136 of the project: produce a comprehensive set of tools and
materials, perform dissemination and commuation activities, reach out to stakeholders

U Monitoring and evaluationMonths 236: monitor and evaluate the efficiency and impact of
the performed dissemination and communication activitiesed on the continuous reporting
and by benchmarking achievedparct to the preestablished KPIs

3. Dissemination and communication tools, channels and materials

The variety of target groups demand the use of several channeldtitMag project to effectively
inform, communicate and engage stakeholders. To reach this audienceMultiMag uses a mix of
traditional and online communication channels. Online channels include the project website, social
media and electronic newsletters whereas the traditional channels cover conferences, events,
exhibitions, trade fairs, wixshops, presappearancesseminars, etc. Some have edigection scope
(aimed at informing the target audiences) and other adipectional scope (aimed at triggering
dialogue and ensure active stakeholder involvement).

3.1.Visual identity of the project
3.1.1.Project logo

The development of a visual identity and a project logo ensures project outputs are consistent and
easily recognizable. The project logo will be used in the following cases:

1 All documents developed within the framework of thaltiMag projectand documents to be
submitted to the EC (e.g. deliverables)

1 Presentations to be used for dissemination and communication activities to be carried out by
each participant with the framework of the project

1 MultiMag website and social media accounts

9 Printeddissemination and communication material

MultifNag

Figure3 Project logo
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3.1.2.PowerPoint presentation template

A PowerPoint presentation template was also created to be used by all project partners containing the
MultiMag project logo, Horizo Europe funding acknowledgement together with the EU emblem as
well as the logo of all partners. The presentation template ensaresifiedappearance and easy
identification of the project by the stakeholders and the general public. The presentatiguldésris

given in Annex.

3.2.Project website

The project website hitps://multimag-project.eu)) is one of the main dissemination and
communication tools as it has the capability to address a wide range of stakeholders by providing easy
and quick access to the information related to the project. It is the central point of information
provision and liks to other communication channels, such as Twitter and LinkedIn. It contains the
most important information about the project and the project partners, and it is regularly updated.
The website was developed in a uggendly manner allowing the visitote get an overview of the
project, its objectives, processes, and partners. All contents are written in English and prepared in a
plain language allowing wide range of audiences to understand the message.

The website is composaeif the following sections (images are providedAinnex2):

1. Homepage:
a. Multi-materialmagnetic components

b. The Challenge
c. The Solution

d. Obijective details
e. Impact

f.

News(shows the latest three news items)
g. Consortium (short overview)
2. Project:
a. Objectives
8§ Technical Objectives
8 Specific Objectives
b. Technology
c. Innovations
d. Use Cases
3. Consortium:
a. Introduction¢ MultiMag Consortium
b. Description of each partner separately: general descriptiole in the project
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4. Public Documents
a. Dissemination materials
b. Publicdeliverables
c. Publications

d. Video
5. News
6. Contact

For all pages the following appear in the footer:

1 Acknowledgement of funding together with the EU embland the Grant Agreement number
1 Contact for the project coordinator and the dissemination and communication manager
9 Links to social media (Twitter, LinkedIn)

Management of the website:

1 Technical management: The technical management oMio#&iMag website belongs to the
Dissemination an€Communication Manager, TALOS. The Dissemination and Communication
Manager updates the website, inserts information and regulates the methodology for
technically managing the website. Technical management is implemented through WordPress
Content Managemengystem which allows the user to change to content on their website,
without necessarily having any web development knowledge, therefore it ensures that the
website content can be easily updated without any unnecessary delay in uploading files, texts,
images or other assets.

1 Management of the website content: as far as the content is concerned, any type of document,
LIAOGdzNBZ A02y 2N GSEG AyaSNISR G2 2yS REYG NI
in order to ensure that any potential future piection of the project results will not be
jeopardized. The Dissemination and Communication Manager is responsible for collecting the
necessary material from the partners, circulating them among all partners and obtaining their
consent for the publicatiof these materials through the website. It is the responsibility of
all partners to continuously provide material (pictures, news items, etc.) for the website.

3.3.Press Release

TheMultiMag project issued its first Press Release right after the project,std#brming the general

audience, target groups and all stakeholders about the launch of the project. The Press Release
contains a general description of the project as well as the project partners. The Press Release was
uploaded to the project website ahdistributed also orsocialY SRA I | & ¢Sttt | a (0KS
network. Press Releases will be prepared and published every 6 months. The first Press Release of the
project is presented in Annekof this deliverable.
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The Press Release is also uploaded to the project welnsiter Public Documentsection.

3.4.Newsletters

Newsletters will be prepared, published and distributeehbiually providing the latest information
about the project progress and other related sutige

In the first newsletter (images are provided in Andgxpublished irMay 2023month 6) the following
topics were addressed:

Cover page with a short introduction of tiechnology
Project objectivegtechnical and specific)

Challenge andolution

Impact

MultiMag consortium

Introduction of VTTand the project coordinator
Short interview with the project coordinator

Latest projechews

Contact information

= =4 =4 -4 4 -4 -4 -4 9

The newsletter was distributed:

9 electronically among the stakeholders of egurbject partner
1 viathe project website (both News section aAdblic Documentsection)
9 via social media (Twitter, LinkedIn)

The newsletter is also uploaded to the project website uriéleblic Documentsection.

3.5.Printed dissemination and communication el

3.5.1.LeafletandBrochure

The project leaflet(tri-fold design,presented in Annex 5and project brochure (kiold design,
presented in Annex §rovideinformation about theMultiMag project. More specifically:

The leaflet (generahformation about the project) contains:

1. Challenge
2. Solution
3. Objectives
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Specific objectives
Impact

Consortium
Contact information

N o g A

The brochure (more specific information about the project) contains:

1. The technology

2. Use cases
a. General purposénduction motor
b. Synchronous permanent magnet brushless motor with axially aligned stator poles
c. Multipurpose electrical rotary actuator

3. Consortium

4. Contact information

Both the leafletand the brochurehave been distributed on social media and also the project
website Theywill be used to inform the stakeholders about the projexdtevents with physical
presence.

The leaflet and the brochure aedso uploaded to the project website undeublic Documentsection.

A new version of the leaflet and the braate will be designed as soon as the first project achievements
/ results are available.

3.5.2.Poster

The project poster (presented in Anne® wasdistributed on social mediand project websitefor
wider disseminatiorand it will be used during physical events to communicate the project activities
The poster describes

Challenge

Solution

Impact

Consortium
Technology
Contact information

o gk wNRE

The poster is also uploaded to the projeatbsite undePublic Documentsection.
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3.6.Introductory presentation of the project

A general introductory presentation was prepared about MeltiMag project with the aim to serve
as a basis foa presentation towards the general publilt. provides an overview of the basic
information about the projectdatasheet) describes the project, its objectivdbe challenged which
the project responds, the impact that we aspire to have as well asvtbhiiMag consortium.The
presentation also details theverall technical objectes as well as the specific objectives of the
project. The presentation is customizable by adding additional slidiésring it to the needs of the
event where it will be showrnThe presentation will be updated with the latest information about the
project as soon asesults will be availablél'he introductory presentation is provided in Annex 8.

The presentation is also uploaded to the project website urRigslic Documentsection.

37.Partned Q AY U NRRdAzOGA2Y

Short introductory spots oMultiMagQ &  feSardRers people have been created (and will be

created throughout the projectlintroducingthe lead scientistand key team membetand their view

about the project. During these short interviequestions about the importance of thilultiMag
projectitsimpact- & ¢St f |4 GKSANI AaLISOAFAO NRfS Awvindi KS LINZ
three2 4 K SNJ NXB & S I N Kafe@ealrdagyipidjiaiediatitiey &ebiven as exampien

Annex 9. During the first round of introductiothhese spaés will be prepared for all WP leaders and

then for the rest of theMultiMag consortium partners. Theartnera Q & LJ2 G& | NB dzLJX 21 RSR
website undePublic Documentsection and are widely disseminated via social media.

3.8.Project video

A 15-minute explainervideo was prepared giving the essence of khaltiMag projectin a short and
interesting way The video is an excellent way ¢apturethe attention and raisehe awarenessf all
stakeholdersdue to its short duration and attractive prestation. The video was disseminated in
social media and will be used future events.

The video is also uploaded to the project website uriéleblic Documentsection.

3.9.Social media
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Social media has become a very popular meansdigeminating information fast across
heterogeneous target groups. These channels servdeznand access to content anytime, anywhere
on any digital device. To extend the project target audiespeciallyto involve the general publignd

not only the sector expert$ylultiMag project is integrating these social media tools strategically in the
dissemination and communication activities. T¥altiMag project aims to have a strong presence in
social media, enhancing its reaobt to target audiences and broad public and ensure an active
interaction with them. ThéultiMag activities on social media seek the following impacts:

1 Make the project visible online, disseminating news about project activities and achievements

1 Engage people in déine conversations and gaining deeper insight into their views and feelings
on the topics covered

1 Ensure effective real time presentation of events / participations

1 Support the project networking

Twitter and LinkedIn were selected as the most appropriateiad networks to promote the project
achievements, news and outcomes.

TALOS will act as moderator of the social media accounts, managing the content, controlling and
filtering inadequate contents and monitoring the suitability and relevance of informat@ be
published.

3.9.1.Twitter

TheMultiMag Twitter account is used for amplifying communications (both Busite&isiness and
Businesdo-Citizens) to a large community of active stakeholders, as well as for propagation of news
and project developments.dgular tweets will focus at attracting and engaging with target audiences
leading also to the establishment of a trustilliitiMag network, enlarging the outreach to broad and
targeted audiences.

TheMultiMag twitter account is:https://twitter.com/MultiMagProject
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MultiMagProject

32 Tweets

<

Funded by the European Unlon. Views and opinlons however those
of the author(s) only and do not necessarily reflect those of the
European Union or the European Health and Digital Executive
Agency (HADEA). Nelther the European Unlon nor the granting
authority can be held responsible for them.

Grant Agreement number: 101091392

Funded by
the European Union

MuitifNag

Edit profile

MultiMagProject
@MultiMagProject

Multi-functional, multi-material magnetic components and structures for
electrification. Horizon Europe. Funded by HADEA. GA No. 101091392

Joined November 2022

268 Following 47 Followers

3.9.2. LinkedIn

The MultiMag dedicated Linkedln Showcase page is extensively used for networking purposes,
enabling the promotion oMultiMag amongst a broad community of professionals in the field of
electric machines Furthermore,MultiMag will seek for interaction with representaes of other
relevant groups such amagnetic material suppliers, aerospace industigademic and research
groups, industrial players, etc.

TheMultiMag LinkedIn account is:

https://www .linkedin.com/showcase/multimagroject/
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It is interesting to see the first analytics for the LinkedIn account of the project regarding visitor
demographics. As shown below the maiprof visitors come from thenining industry(24.4£%6)while

there is a significant number of followers also fremvironmental service§l8%),education b.8%)
Industrial Machinery Manufacturin@.7%)¢ the main target audiences fdrultiMag project.

Visitor demographics @

'i_ ndustry « ‘

Mining - 72 (24.4%)

Environmental Services - 53 (13%

Education Administration Programs - 17 (5.8%)

Wholesale Machinery - 15 (5.1%)

Industrial Machinery Manufacturing - 14 (4.7%)

Software Development - 13 (4.4%

Appliances, Electrical, and Electronics Manufacturing - 11 (3.7%

Research Services - 10 (3.4%

Construction - 9 (3.1%)

Aviation and Aerospace Component Manufacturing - 8 (2.7%)

Also, the MultiMag LinkedIn account has gained vigildilom different geographical areas, as shown
below:
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Visitor demographics @

| Location v )

Leicester, United Kingdom - 4

1
wn

Helsinki Area, Finland - 22

‘ I(‘

Chester, United Kingdom - 22

Bilbao Area, Spain - 15 (5.19

Ningbo, Zhejiang, China - 13 (4.4%

Perth, Australia - 5 (2.7%

Guildford, United Kingdom - 7 (2.4%)

Lyon Area, France - 7 (2.4%

Frankfurt Am Main Area, Germany - 5 (2%)]

Ulm Area, Germany - & (2%

4. Networking and joint dissemination and communication activities

MultiMag project will not limit its dissemination and communication activities to the goals of
awareness and understanding. More than informing, the project will aim at triggering involvement in
and endorsement of its activities and results, seeking to enhanks lmd synergies with similar
initiatives. In order to enhance the visibility of tHdultiMag project and to ensure maximum
attractiveness and engagement of the stakeholders, a series of liaison and networking activities will
take place within the projedife span. This activity will have both a scientific and a business focus as
well as seeking for collaboration and establish dialogue with diffeEehfunded H2020 and Horizon
Europe projects and initiative$his will be an ofgoing activity that will eable exchange of views and
potential development of synergies.

The main joint activities targeted withther relevantprojects might include the exchange of best
LIN} OGAOSazr SEOKIyYy3IS 2F af Saazya fSINy(éentg NHI YA a
facilitating social media presence (sharing, followingtweeting, etc.) joint educational activities,
joint research activities, shared use of research infrastrucageavell as the preparation gbintly
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performed market / industry surveys.nAnitial list of potential projects for collaboration is provided
in Tablel below. This table will be updatedith future relevantprojects funded uderHorizon Europe
MultiMag consortium partners will select the most relevant projects for networking activities
indicating the possible synergies and topics for discusSioa.Coordinator and the Dissemination and
Communication Manager dflultiMag project will contact the Coordintars of the selectedprojects
with the aim to discuss with them potential collaboratieither from a scientific, industrial perspective
or with the aim to organize joint dissemination and communication activitidse first contact is
scheduled to take pice aroundmonth 8of the project followed up by thematic workshops later.on

Acronym Title Cordis page

DISC0O2030 Combining DISsimilg https://cordis.europa.eu/project/id/10109186(
materials into  functiona
largescale and lightveight
COmponents and structures

MADE3D Multi-Material Design using https://cordis.europa.eu/project/id/10091911
3D Printing
MIMOSA Multimaterial airframes| https://cordis.europa.eu/project/id/101091826

based on 3D joints betwee
AM metals and carbofiber
composites

MULTHEM Multi-material additive| https://cordis.europa.eu/project/id/101091495
manufacturng for lightweight
and thermal management

CoBRAIN Integrated = Computational| https://cordis.europa.eu/project/id/101092211
Experimental material
Engineering of Thermal Spri
coatings

PIONEER OPEN INNOVATIQ https://cordis.europa.eu/project/id/101091449

PLATFORM FOR OPTIMIS
PRODUCTION SYSTEMS
COMBINING PRODU
DEVELOPMENT, VIRT
ENGINEERING WORKFL(
ANDPRODUCTION DATA
FORCE REPAIR smart and multiFunctional 3[ https://cordis.europa.eu/project/id/101092243
printable prORegenerative
biologiCal matrix modulatin
mEchanotRansduction g
advancEd heraPy to treAt
skin chRonic wounds
HAIMan Sustainable Hydrogen arn https://cordis.europa.eu/project/id/101091936
Aluminothermic  Reductio
Process for Manganese, i
alloys and Critical Ra
Materials Production
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MatCHMaker

Open data and industr
driven  environment  for
multiphase and multiscal
Materials  Characterizatio
and Modelling combining
physics and datdased
approaches

https://cordis.europa.eu/project/id/101091687

MetaFacturing

Data and METAdata for
advanced digitalization o
manuFACTURING industr
lines

https://cordis.europa.eu/project/id/101091635

MaDiTraCe Material and digital| https://cordis.europa.eu/project/id/101091502
traceability for the
certification of critical raw
materials

FOREST Advanced lightweighy https://cordis.europa.eu/project/id/10109179(

materials FOR Energ
efficient Structures

INTEGRADDE  (Horiz
2020)

Intelligent datadriven
pipeline for the
manufacturing of certified
metal parts through Direc
Energy Deposition processe

https://cordis.europa.eu/project/id/820776

ACUHRA (Horizon 2020

Advanced Cavities Using Hi
Resolution Additive

https://cordis.europa.eu/project/id/886112

MULTIFUN (Horizon
2020)

Enabling MULIFUNCctional
performance through muli
material additive
manufacturing

https://cordis.europa.eu/project/id/862617

Grade2XL (Horizon 2020

Application of Functionally
Graded Materials to Extrg
Large Structures

https://cordis.europa.eu/project/id/862017

MANUELA (Horizon 202

Additive Manufacturing usin
Metal Pilot Line

https://cordis.europa.eu/project/id/820774

ADDIMOTHorizon 2020)

ADDitively manufactureq
limited angle torque MOTo

https://cordis.europa.eu/project/id/865206

for Smart Active Inceptors

Tablel List of relevant projects
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5. Dissemination reporting, monitoring and evaluation

TALOS is the leader of /Eommunication, disseminatigrexploitationand businesplanning thus

is responsible for the coordination of dissemination and communication activities. Nevertheless, all
project partners are obliged to contribute to the implementation of relevantions. Partners are
responsible for providing necessary information about their work and the results achieved and to
participate actively in the planning, execution and reporting of dissemination and communication
activities.

5.1.Monitoring and reporting gberformed activities

In order to achieve the successful implementation of the dissemination and communication activities
a systematic monitoring will be carried out throughout the project. Regular monitoring will allow the
identification of possible riskand deviations from the Dissemination and Communication Plan and
relevant performance indicators and the timely planning of any necessary corrective actions to address
potential implementation problems. Such an approach will improve the overall perfarenahthe
relevant activities and enable a more efficient evaluation.

The monitoring will be performed:

A. Internally: an online form has been created via Teams for reporting all dissemination and
communication activities by the partners. The form is avadlafl Microsoft Teams and
accessible by all partners (see Figbe 6).

B. Externally through submission: &eriodic reporting (via SyGMA platfornguring F and 2
periodic reporting the relevant data regarding performed dissemination and communication
activities will be filled in on the project reporting platformmd W activities will be reported
in the Technical Report

|tif 07 Templates rosts Files Dissemination Report -

+ New ES Editin grid view P Integrate ~ = Consolidated v~
g g

Type of Activity Partner Start Date Location Fullname Type of audience Total Participants Add column

Industry, Scientific
Community (higher
education, research),
Civil saciety, General 0
public, Policy

makers, Media,
Customers

Melinda Kuthy, Niki

Press release TALOS 12/1/2022 online .
Stavrou

Figure4 Dissemination reporting via Teams (already registered activities)
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|t|r 07 Templates Fosts Files Dissemination Report -

B save
New item
B2 Title * Type of Activity * = Partner - E3 start Date = 5] End Date
Enter value here = = Enter 2 date Enter a date

E2 Location ™
Enter value here

Please enter the location that the event took
place

1) Audience: Civil Society

Flease select the category that best desaribes
your activity type.

= Fuliname *

1) Audience: General Public

Select the partner(s) that particpated in the
dissemination/communication activity

= Type of audience *

D Audience: Policy Makers

T) Audience: Scientific Community

T Audience: Industry

| Enter 2 number ‘

‘ Enter a number ‘

Plezse enter the approximate number of
participants that corresponds to Scientific
Community

1) Audience: Media

Please enter the approximate number of
participants that come from Industry

T) Audience: Customers

| Enter a number

| Enter a number |

| Enter a number |

| Enter 2 number

‘ Enter a number

Please enter the approximate number of
participants that corresponds to Civil Society

Please enter the approximate number of
participants that corresponds to General

Please enter the approximate number of
participants that corresponds to Policy

Please enter the approximate number of
participants that corresponds to Media

Please enter the approximate number of
participants that comesponds to Customers

Public Makers

T Audience: Other = Event Description = Detailed Description @ Weblink

| Enter a number ‘ Enter 2 URL

Enter the number of participants that their
category do not fit in any other category Alternative text
Please provide any kind of weblirk that can
accompany the activity (e.g. link to the
conference’s official site, or link to 3 published
article in your website etc)

i Attachments

Add attachments

Cancel

Figureb Dissemination reporting via Teams (online form)

5.2.Evaluation of performed activities

In order toassesghe impact of a dissemination and communication activity the following must be
evaluated

U Quantity: volumeg e.g. the quantity of the people reached via the dissemination activity
U Quality: effectivenesg e.g. how convincing the dissemination action was

As for the volumeMultiMag project partners will estimate the number of people reached during the
dissemination action.

Regarding the effectiveness, a specific ranking will be used, as showntabkhadelow(specific KPls
are given in Sectioh.3):

RATING PRESENTATION PUBLICATION WEBSITE

LOW Marginal interest, no question] No references No site visits, n@xternal links
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MEDIUM | Good interest, many question

some new contacts

Few references

Few site visits, limited externg
links

HIGH High interest, many question

and appreciations, contact
and following actions

Many references

Many site visits and exteat links

Based on this classification the impact of each dissemination and communication activity performed
will be assessed and benchmarked towards thegefned KPIs. Accordingly, specific actions will be
suggested by the Dissemination and CommuiicaeManager (TALOS) and the current Dissemination
and Communication Plan will be updated, if necessary.

5.3.Key Performance Indicators

MultiMag partners have identified a series of Key Performance Indicators (KPIs) that have been set as
targets for dissemination and communication activities. As the current deliverable is a live document,
these KPIs will be adjusted based on the monitoring anduatian of the performed dissemination

and communication actions as well as based on the situation due to the €®@\gandemic or any

other unforeseerevent As first targets, the following KPIs have been defined by the partners:

Activity Key Performancéndicator
Project visual identity (logo) 1
Project brochure (in English) 2
Project poster (in English) 2
Project leaflet (in English) 2
Project newsletter (in English) 2/yr
Project presentation template 1
Project presentation 2
No. ofpageviews on project website 4000
No. of unique website visitors 800
No. of clicks on the interactive website for skills developmg 500
No. of followers on Twitter 400
No. of followers on LinkedIn 150
No. of tweets on Twitter 1000
No. of posts orLinkedIn 100
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No. of news items published on the website 50
Industry oriented workshops 2
Scientific workshop 1
Scientific publications in peeeviewed journals 8
Articles in popular media 10
Participations in industrigxhibitions/fairs 6

* Scientific publications are planned in the following peeviewed journalsAdditive Manufacturing,

Rapid Prototyping Journal, IEEE Transaction on Magnetics, Journal of Applied Physics, Applied Physics
Letters, Journal of Magnetismnd Magnetic Materials, Physi&atus Solidi, Micromachines, Acta
Materialia, IEEE Transactions on Magnetics

6. Obligations and requirements for dissemination and
communication actions (legal framework)

Provisions related to dissemination, communication, visibility and open science are:

1. Grant Agreement:
a. Article 17.1¢ Communicatiorg Disseminatiorg Promoting the action
Article 17.2¢ Visibility- European flag and funding statement
Article 17.3¢ Qualityof information¢ Disclaimer
Article 17.4¢ Specific communication, dissemination and visibility rules
Article 17.5¢ Consequences of necompliance.
Annex 5: Communication, dissemination, open science and visilfilitgitionally to
the provisions of theGrant Agreement, Article 17, it is required to show the Grant
Agreement number as well on all dissemination / communication materials.)
g. Article 16¢ Intellectual Property Rights (IPRBackground and resultsAccess rights
and rights of use
2. Consortium Aggement:
a. Section & Results
b. Section & Access Rights

~0o o200
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Annex 1. Presentation template

. Multi-functional, multi-material
u Itl a g magnetic components and

structures for electrification

Presentation Title

ORGANISATION, AUTHOR,WP, EVENT, ETC.

Funded by
the European Union

Click to add title

* Click to add text

MultiMag

MultifNag vTT |

Multi-functional, multi-material l c m - El k
magnetic components and structures less common metals h e m

for electrification

Thank you for

your attention.
Find out more about MultiMag Project: m
t MultiM Mondragon
" e It - Unibertsitatea
) pr Faculty of
Engineering
Funded by CPE
the European Union j RTD Talos ‘ﬁ-
povase

Funded by the European Union. Views and opinions however those of the author(s)
only and do ne an

Health and Digi ive Agenc A r the
e e e STHEEE SIEMENS
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Annex 2:Project website

Multi-material
components

Project

Objectives

Technical Objectives

Challenge

Specific Objectives

_ (Dr—

Solution

Technology

Innouations
Impact

MultiMag
Consortium
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Dissemination Materials

Introducing Prof, Or, Dagmar Goll of Aalen Introducing r, Gaizka Ugalde of Mondragon Introducing Dr. Fabio Magrassi of STAM!
University! Unibertsitatea!

& & &

Tl 4 4

& & &

W 4 4 Rt ‘

& & &

W W I

" MuiiMag g
/'A
e X

Public Deliverables Introducing br. Olvier Tasonl MultiMag Project has a new poster! Introducing Pasi Puskko MultiMag’s Project
Coordinator!

D11 P Quaity Mangement Pl ﬁ D12 EthcsPan

Publications MultiMag

MultiMag Project in under 2 minutes! Kick-off Meeting Press Release

MuiMag Multiffag ROECT | CON NTS | NEWS

B &
3o Py Py e Strgs istom WorvessDevlopmen by Web Thora® 23 it | PrivcyPocy | Coce Setgs Custom WordPress Development by Vieb Theara™
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Contact

Project coordinator:
Pasi Puukko
pasi.puukko@uvtt.fi

Dissemination & Communication:
Melinda Kuthy

mk@talos-rtd.com

Connect:
(@) (in)
mmtiMag PROJECT | CONSORTIUM | PUBLIC DOCUMENTS | NEWS | CONTACT

Pasi Puukko - pasi.puukko@uvtt.fi

Funded by the European Union. Views and opinions
Melinda Kuthy — mk@talos-rtd.com
expressed are however those of the author(s) only

and do not necessarily reflect those of the European

o
o
-
o
=
'
()
<
o]

Union or the European Health and Digital Executive

Agency. Neither the European Union nor the granting

authority can be held responsible for them. Q Q

\ 7,23 MultiMag | Privacy Policy | Cookie Settings Custom WordPress Development by Web Theoria™
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Annex 3: Press Release

MuitifMag

Press Release

The challenge
Electric machines and drives, including various types of electric motors, play an ever-increasing role in our

society. In the way of making Europe the first climate neutral continent in the world, electrification of
mobility and other sectors is crudal for emission reduction. In addition, electric machines and drives are
vital in green energy preduction. In order to achieve a breakthrough in the field of energy efficient electric
motors, novel approaches are needed: high performance sustainable materials and multi material
manufacturing technologies suitable for complex geometrics and capabilities to design and simulate
structures and components based on those.

Techno

MuitiMag takes full advantage of muiti-material additive manufacturing (MM-AM). Stacked rotor and
stator structures, combining dissimilar magnetic and electric insulating materials and built layer upon
layer, are developed and demonstrated. Optimized muiti-material structures are developed,
manufactured and validated to ensure mechanical, thermal, electrical and magnetic performance.
Internal structures, enabling e.g., more efficient coeling, are studied and designed. Material savings by
topology optimization is demonstrated for weight reduction and economizing the use of REEs in magnets.
However, ambitious objectives of MultiMag cannot be achieved only by implementing MM-AM, but it
requires a holistic approach and innovations in all sectors, namely in design, materials, manufacturing,
use and end-of-life. Each of these vital areas are addressed by MultiMag activities.

MultiMag overall concept, which is bosed on innovations in all sectors: design, matenals, processes and end-of-iife
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Use Cases
In order to have a sharp approach and foous on real industrial issues, MultiMag consortium has defined

the following three realHife use cases in the field of electric machines:

Use Case 1: General purpose induction motor:

MM-AM of the low voltage motor improves its thermal, mechanical and electromagnetic properties.
Higher torque performance and weight reduction of multi-material magnetic component enables its use
in advanced automation and mobility applications.

Use Case 2: Synchronous permanent magnet brushiess motor with axially aligned stator poles:
Improve the implementation of the brushless motor construction and manufacturing of complex
geometries and shapes of the stator poles by MM-AM for e-mobility.

Use Case 3: Multipurpose Electrical rotary actuator:
MM-AM allows manufacturing of the hybrid stepper motor technology at a low price with a certain
customization between different products for the new space market.

Consortium

MultiMag consortium has
partners from 9  different multi mag () Recearch Organsalion
countries with a wide @ nousn
geographical distribution within SME

the European continent. It is &
bringing together raw material i Elkem
suppliers, end-users and RTOs for

joint  development of mnovel ‘,—5!1.1 "

solutions in the field of magnetic o RLycle >

applications and electric
machines. Participants from all
parts of the value chain enable
rapid development and uptake by
the industry. It consists of three
imdustrial, highly recognized
electric machine OEMSs (SIE, ICPE,
SEN), out of which Siemens is one
of the world leading electric
motor manufacturer, three
magnetic  material  suppliers
(LCM, ELK, ESPD), also world’'s leading providers in their sectors, four international RTOs and universities
(VWTT, CEA, MIGEF, HTW) all well recognized, and three SME research actors (STAM, 3RC, TALOS), focusing
on sustainability, recyding and exploitation, dissemination and communication.

- Aalen University

ST PR
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Partnar Shortname | Country
1[Coord.) | TEKNOLOGIAN TUTKIMUSEESKUS VTT OY VTT FINLAND
2 COMMISSARIAT & L ENERGIE ATOMIQUUE ET AUX ENERGIES CEA FRANCE

ALTERNATIVES
3 ELKEM AS ELK NORWAY
4 3R-Cycle Oy JRC FINLAND
5 SIEMENS AKTIENGESELLSCHAFT SIE GERMANY
] SEMER AEROESPACIAL SOCIEDAD ANONIMA SEN SPAIN
7 ICPE 54 ICPE ROMAMNIA
8 MOMDRAGON GOl ESKOLA POLITEKNIKOA JOSE MARIA MGEP SPAIN

ARIZMENDIARRIETA 5 COOP
El RTD TALDS LIMITED TALDS CYPRUS
10 STAM SRL STAM ITALY
11 LESS COMMOMN METALS LIMITED LK UNITED KINGDOM
12 HOCHSCHULE AALEM - TECHNIK UND WIRTSCHAFT HTW GERMANY
13 Elkem Silicon Preduct Development ESPD NORWAY

Project data:

Title Multi-functional, multi-material magnetic componemnts and structures
for electrification

Grant Agreement number 101091392

Starting date 1/12/2022

Duraticn 36 months

Total budget 4.6 million EUR

Twitter Account https://twitter_.com/MultiMagProject

Cordis page https:/fcordis.europa.eu//project/id/101091392

Funded by
the European Union
Funded by the European Union. Views and opinions however those of the suthor{s) only and do not necessarily reflect those of

the European Union or the European Health and Digital Executive &gency (HADEA). Neither the European Union nor the granting
authority can be held responsible for them
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Annex4: Newsletter

MultifMag

Multi-functional, multi-material magnetic
structures for

components and
electrification

MAY 2023

o ey X
NOLOGY

MultiMag takes full advantage of multi-material additive
manufacturing (MM-AM). Stacked rotor and stator
structures, combining dissimilar magnetic and electric
insulating materials and built layer upon layer, are
developed and demonstrated. Optimized multi-material
structures are developed, manufactured and validated
to ensure mechanical, thermal, electrical and magnetic
performance. Internal structures, enabling e.g., more
efficient cooling, are studied and designed. Material
savings by topology optimization is demonstrated for
weight reduction and economizing the use of REEs in
magnets. However, ambitious objectives of MultiMag
cannot be achieved only by implementing MM-AM, but

THE TECH

it requires a holistic approach and innovations in all
sectors, namely in design, materials, manufacturing, use
and end-of-life. Each of these vital areas are addressed
by MultiMag activities.
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MAY 2023 Multiffag s

TECHNICAL OBJECTIVES

Reduction in use of magnets and magnetic components (and REEs) in e-
motors, weight reduction in active components up to 50%

Weight reduction of 20% of the actual motor mass at mechanism level
Improve the overall performance of use case e-motors up to 30%

Reduce the lead-time of rotor manufacturing more than 20%

ccCcccCc cC

Overall energy efficiency increases by 20%

J Arecyclability rate >60% of REEs

SPECIFIC OBJECTIVES

Generate a modelling framework for

o optimization and designing multi-functional,
multi-material magnetic components and
structures

Advance the state-of-the-art of magnetic multi-
material interfaces and processing parameters
of dissimilar materials in additive manufacturing

Validate the benefits of MM-AM in production of
magnetic components and structures for
electrification

Develop recycling and dismantling of MM-AM
components and structures and validate the
environmental and economical sustainability of
developed solutions.

Communicate and disseminate the outcomes,
benefits and challenges for the relevant

industrial stakeholders.
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CHALLENGE
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SOLUTION

The ambitious goal of MultiMag is to develop novel design tools, high perfermance
materials and multi-material additive manufacturing (MM-AM) processes, hence, to
manufacture ready assembled lightweight components for electric machines and
leading to better performing machines, improved energy efficiency and shorte- lzad
times.

MultiMag will develop a holistic approach to additively manufacture multi-material,
multi-functional structures and components for electric machines with remarkable
advances in their performance, light weighting and lead time. After use, the
components can be dismantled, and the materials recycled effectively.
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IMPACT

Results allow not only to improve the performance of current motors, but to develop
new products for existing and new markets. Increased manufacturing efficiency (ie,
reduction of steps needed for assembled product) leads inevitably to reduced lead-
time of MM-AM components and also simplify the supply chain. MultiMag will
demonstrate remarkable improvement in electric motor performance, namely in
torque density and power density. With the rise of MM-AM of hard materials, Europe
can take again the leading role and industrial leadership in the field of AM.

In the field of consumer goods, MultiMag will bring an improvement of power-to-
weight ratio in hand held machines (e.g, cordless drill) increasing the
competitiveness, but also usability and user experience of such devices.

MultiMag will mitigate climate change by reducing greenhouse gas (e.g. CO2)
emissions as less energy is used for production of raw materials and reduced weight
enable energy savings during operation. Knowledge gained in MultiMag supports

al \ Y t f era ) be used in various green ene

ratio of ic machines
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MultiMag consortium has partners from 9 different countries with a wide geographical
distribution within the European continent. It is bringing together raw material
suppliers, end-users and RTO's for joint development of novel solutions in the field of

magnetic applications and electric machines.

. O Research
mU|t| mag . Organisation

Industry
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PROJECT COORDINATOR:
PASI PUUKKO

PASI PUUKKO IS THE COORDINATOR OF
THE MULTIMAG PROJECT.

HE IS ALSO A SENIOR SCIENTIST AT VTT'S
ADVANCED MANUFACTURING
TECHNOLOGIES TEAM.

DURING THE PAST DECADE, HIS MAJOR

PROFESSIONAL INTEREST HAS BEEN IN

ADDITIVE MANUFACTURING OF METALS,
IN WHICH HE IS ACTING AS A RESEARCH
TEAM LEADER.

VTT is one of Europe's leading research organization focusing on solving
global challenges and creating new business with science and technology.
We advance the utilisation and commercialisation of research and
technology in commerce and society. Through scientific and technological
means, we turn large global challenges into sustainable growth for
businesses and society. We bring together people, business, science and
technology to solve the biggest challenges of our time.

This is how we create sustainable growth, jobs and wellbeing and bring
exponential hope.

Our strategy is to lead the path of exponential hope with science-based

innovation. We always aim for impact together with our customers.
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INTERVIEW WITH THE
PROJECT COORDINATOR

About MultiMag Project

MultiMag is really a fascinating project, since it truly combines several scientific disciplines,
namely multi-material, multi-physics design and material sciences with various additive
manufacturing technologies and use phase and end-of-life research. This is necessary for
achieving the ambitious goals of MultiMag project, since development of these things in silos
would not lead to the desired results. Combining people with various backgrounds to work in
the same project and topic can create an extra layer of challenge for coordinating the action.
However, many project partners have already long joint history working together, and
therefore I'm very positive we will achieve excellent results in MultiMag.

Aiming for sustainability

I'm also very pleased for the fact, that sustainability issues are very high at MultiMag agenda.
Electrification is a key asset on the way towards carbon neutral Europe, and on this road
MultiMag can have remarkable impact on how the electric motors and machines are
manufactured in near future, how effective they are and how they consume rare earth
elements, used in magnetic materials. Apart from that, we'll develop also more effective
recycling technologies for these rare materials. However, solutions must also be sustainable,
not only from environment, but economical and social point of view.
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MultiMag project’s kick-off meeting took place on December 14th -15th,
Kick-off meeting 2022 in Brussels. The partners discussed the details of the work
packages and planned the research work ahead.

I T o

7

-
‘\
J B © - e
The MultiMag project has created a number of dissemination materials,
such as press release, poster, leaflet and brochure. Visit our website

(Public Documents section) and download them to learn more about our
project.

Dissemination

materials

Project video

Learn all the details of our
project in 1.5 minutes! Click to is laking vel a'
view the video here. | J
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Grant Agreement number: 101051392
Funded by the European Union. Views and opinions however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Health and Digital
Executive Agency (HADEA). Meither the European Union nor the granting authority can be
held responsible for them.
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Annex 5: Leaflet

Multi—functional, multi
material magnetic

Impact
Results allow not only to improve the
performance of current electric motors, but m .m O Gaasarth Grosnisiton
to develop new products for existing and U|t| ag @ rosiy
new markets. Increased manufacturing SME
efficiency (i.e., reduction of steps needed for
assembled product) leads inevitably to 2 Elkem
reduced lead-time of MM-AM components
and also simplifies the supply chain.
MultiMag  will demonstrate remarkable
improvement in electric motor performance,
namely in torque density and power density.
With the rise of MM-AM of hard materials,
Europe can take again the leading role and
industrial leadership in the field of AM.
In the field of consumer goods, MultiMag will
bring an improvement of power-to-weight
ratio in hand held machines (e.g., cordless
drill) increasing the competitiveness, but also
usability and user experience of such devices.
MultiMag will mitigate climate change by 28
reducing greenhouse gas (eg, CO2) ( onnec
emissions as less energy is used for
production of raw materials and reduced o @MultiMagProject
weight enables energy savings during 5
operation. Knowledge gained in MultiMag -
supports also development of energy 69 www.multimag-project.eu
efficient generators, to be used in various
green energy production solutions. Last, but
not least, the new multi-material structures
enabled by MM-AM will decrease use of
critical raw materials and improve power-to-
weight ratio of the electric machines.

components and structures
for electrification

iess common metals  «

#: Aalen University

MultiMag Project
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Challenge

Electric machines and drives, including
various types of electric motors, play an ever-
increasing role in our society. In the way of
making Europe the first climate neutral
continent in the world, electrification of
mobility and other sectors is crucial for
emission reduction. In addition, -electric
machines and drives are vital in green energy
production. In order to achieve a
breakthrough in the field of energy efficient
electric motors, novel approaches are needed:
high performance sustainable materials and
multi-material manufacturing technologies
suitable for complex geometrics and
capabilities to design and simulate structures
and components based on those.

Co-funded by

Solution

The ambitious goal of MultiMag is to
develop novel design tools, high
performance materials and multi-
material additive manufacturing (MM-
AM) processes, hence, to manufacture
ready assembled lightweight
components for electric machines
and leading to better performing
machines, improved energy efficiency
and shorter lead times.

MultiMag will develop a holistic
approach to additively manufacture
multi-material, multi-functional
structures and components for
electric machines with remarkable
advances in their performance, light
weighting and lead time. After use,
the components can be dismantled,
and the materials recycled effectively
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Objectives

Reduction in use of magnets and magnetic
(Z#components (and REEs) in e-motors, weight
reduction in active components up to 50%

‘\g‘,‘aWeight reduction of 20% of the actual motor
~ mass at mechanism level

_+ Improve the overall performance of use case e-
“? motors up to 30%

4 Reduce the lead-time of rotor manufacturing
““ more than 20%

¥ Overall energy efficiency increases by 20%
’n A recyclability rate >60% of REEs

Specific Objectives

Generate a modelling framework for

ooptimization and designing multi-functional,
multi-material magnetic components and
structures

Advance the state-of-the-art of magnetic multi-
e material interfaces and processing parameters of
dissimilar materials in additive manufacturing

Validate the benefits of MM-AM in production of
o magnetic components and structures for
electrification

Develop recycling and dismantling of MM-AM
components and structures and validate the
environmental and economical sustainability of
developed solutions.

Communicate and disseminate the outcomes,
benefits and challenges for the relevant
industrial stakeholders,

ag



Annex 6:Brochure

MultiVlag Consortium

MultiMag consortium has partners from 9 different countries with a
wide geographical distribution within the European continent.

ultififMag R s,

SME

« Elkem

less common metals  #

* Aalen University

CONNECT:

O @MultiMagProject
@ MultiMag Project
& www.multimag-project.eu

Funded by
the European Union

Funded by the European Union. Views and opinions however those of the
author(s) only and do not necessarily reflect those of the European Union or the
European Health and Digital Executive Agency (HADEA). Neither the European
Union nor the granting authority can be held responsible for them.
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Multi—functional,
multi—-material
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and structures for
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- The Technology

MultiMag takes full advantage of multi-material additive
manufacturing (MM-AM). Stacked rotor and stator structures,
combining dissimilar magnetic and electric insulating materials
and built layer upon layer, are developed and demonstrated.
Optimized multi-material structures are developed,
manufactured and validated to ensure mechanical, thermal,
electrical and magnetic performance. Internal structures,
enabling e.g., more efficient cooling, are studied and designed.
Material savings by topology optimization is demonstrated for
weight reduction and economizing the use of REEs in magnets.
However, ambitious objectives of MultiMag cannot be achieved
only by implementing MM-AM, but it requires a holistic approach
and innovations in all sectors, namely in design, materials,
manufacturing, use and end-of-life. Each of these vital areas are
addressed by MultiMag activities.

MultifNag

Use Cases

In order to have a sharp approach and focus on real industrial
issues, MultiMag consortium has defined the following three real-
life use cases in the field of electric machines:

Use Case o

General purpose induction motor:

MM-AM of the low voltage motor improves its thermal,
mechanical and electromagnetic properties. Higher torque
performance and weight reduction of multi-material
magnetic component enables its use in advanced
automation and mobility applications.

LUse Case e

Synchronous permanent magnet brushless motor
with axially aligned stator poles:

Improve the implementation of the brushless motor
construction and manufacturing of complex
geometries and shapes of the stator poles by MM-AM
for e-mobility.

Lse Case 9

Multipurpose Electrical rotary actuator:

MM-AM allows manufacturing of the hybrid stepper
motor technology at a low price with a certain
customization between different products for the
new space market.

MultifNag

Page50 of 63



Annex 7: Poster

s of electic moton,

Eloctric machinas and drves, lncluding

varaus typ

play an over-inereasing role in our saciety. In the way of mak

the fist chmate neutral con

ond other sactons s crucial

ant in the world, electrification of mobilty

emission redaction. i odd

machines and drives are vital i green production

ochiave a breakthough in the field of enargy

navel appraaches are needed: high pe ainable maresiols
ond multi material

Hacturing tee complax

geomatrics @nd capabilt
ponents based an e

1o design

stroctures ond

R\
= I/,”

The ambitious gool of MultMag i 1o develon novel design tools
perdormance materias and muti-moteral odditive manufactunng (MM-AM

preceses, hance, fo mandfacture mody asembled ightwaight compene

far ekctric machines and leading to better performing mochings, Improved
onergy efficiancy and shorar lood fimes

Mag will develep o holste opy

cach to addTwsly man

moterial, multi-functional structucs and compor
with remarkable advane:

s for o
crmanca, light weighting and isod time
Attar use, the compononts can be demantied. and the materals recyciad

offectively

n th.

\\\\\ Yele v

improve the pedormance of

or ewating and new markets. Incremsed manfactuing
afficiancy (La.. reduction of seps neaded for assembled product) leads

load-time of MM-AM co: f

y the

nevitably to reduce wnts and akio ump

supply chain; Multitag will demonstiats remarkable improvement

lectric

metar parformance, namely ir
of MM-AM of hard mate

and power de
take again #

que dons

y. With tha fise

s, Ewope co

cading role and
ndustral isadership in the
n the field of consumas

d of AW,

ods, Multiag

will bring an imarcvement of power

to-welight ratic i hard heid mach:

6g. cordiess dell) incroasing the

competitvensss, but also usability and user experience of such devees

Multimag wil mitigate cimote chenge by raducing gresshouse gos le.g

CO2) emvasions os less energy & wsed or production of raw mater

educed weight en

o energy savings dunng cperar

© gaine.

Multiag sup

ot 0o deveiopment of energy efficiency gene

% be
used 0 varicus green energy Production solmons. Last, bt not least. the new
multi-matenial atructures encblod by MM-AM will decrease use of ¢

matanals and mpro

aw

10 weight ratio of the slectrie machines.

Co-funded by m u lti mag

the European Union

Multi- functional. multi- material magnetic
components and structures tor electrification

trom 9 dtferent

countrias with o wide
wging togather raw
1t dewelopment at nov

development and aptala by 1
nized sloctric mochine OEMs [S€, ICPE
the warki laadi

material suppliens (LCM, ELK

electric mator

D), oisa workd's

four intamational RTOs and

reraties
TAM,

aran. disemination and

d. and three SME rasearch acton

MuitifNag g

P

ag tokes the ful advantage of multimateral addtive manufacturing.
. stator structures, combining dissmilar magnetic and electric

and but layer upon lay © daveioped and demonstiated,

marenal sm

loped, manufactured and validated
col and magnetic pe

re mechamical. themal

mance. mternc

structures.

ng g moa efficient cealing, are studiod and dasigned

aar 3 by topciogy cptmaaticn is demonstrated for wek

raduction

and

MulrMag

the use of REES In magnats. However, the an

aus cbjactives of

be ochieved cniy by implame AM, but It requires @

wlatic appreach and Mancvations In all wetor, Nl desgn, mater

urng. wse and end-

kach of these vital arens are oddrewsed by

Fundod by the Eurcpean Union. Views and opmicns however those of the outhor(s) only and do not ne e N4 1 Of 1 (9\ /;D p www mumog- praject eu Funded by

and Digital Exccute Agency (HADEA). Nevther the Ewropean Union nor the grarhng authorty can be

Grant Agroement number: 101091352

asa/multimog-project,

™/ MutMogPro)

A the European Union

Page51 of 63



Co-funded by II'IuItiI'I'Iag

B the European Union

Annex 8:Introductory presentationof the project
5 Multi-functional, multi-material
u Itl a magnetic components and
structures for electrification

Presentation Title

ORGANISATION, AUTHOR,WP, EVENT, ETC.

Funded by
the European Union

Project Data

Title Duration
Multi-functional, multi-material
36 months
magnetic components and

structures for electrification

Cordis Page

https://cordis.europa.eu/project/id/101091392
Grant Agreement Number

101091392

@ Twitter Account
Starting Date ittps://twitter.com/MultiMagProject
1/12/2022
=W Total Budget
=] o
4.6 million EUR

MuitifNag
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The Challenge

Electric machines and drives, including various types of
electric motors, play an ever-increasing role in our
society.

In the way of making Europe the first climate neutral
continent in the world, electrification of mobility and
other sectors is crucial for emission reduction. In
addition, electric machines and drives are vital in green
energy production.

In order to achieve a breakthrough in the field of energy
efficient electric motors, novel approaches are needed:

*  high performance sustainable materials and

* multi material manufacturing technologies suitable
for complex geometrics and

* capabilities to design and simulate structures and
components based on those.

The Solution

The ambitious goal of MultiMag is to develop novel
design tools, high performance materials and multi-
material additive manufacturing (MM-AM) processes,
hence, to manufacture ready assembled lightweight
components for electric machines and leading to fnultimag
better performing machines, improved energy
efficiency and shorter lead times.

required functionality and being
sustainable

relevant
validated integrated use case
constructions

After use, the components can be dismantled, and
the materials recycled effectively. MultiMag will
develop a holistic approach to additively manufacture
multi-material, multi-functional structures and
components for electric machines with remarkable
advances in their performance, light weighting and
lead time. At the end-of-life, valuable materials can
be effectively recycled.

MuitifMag
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Increased manufacturing efficiency (i.e., reduction of steps needed for assembled product) leads inevitably to reduced lead-

Iso simplify the supply chain. MultiMag will demonstrate remarkable improvement in

electric motor performance, namely in torque density and power density.

With the rise of MM-AM of hard materials, Europe can take again the leading role and industrial leadership in the field of

AM.

In the field of consumer goods, MultiMag will bring an improvement of power-to-weight ratio in handheld machines (e.g.,

cordless drill) increasing the competitiveness, but also usability and user experience of such devices.

MultiMag will mitigate climate change by reducing greenhouse gas (e.g., CO2) emissions as less energy is used for

production of raw materials and reduced weight enable energy savings during operation.

Knowledge gained in MultiMag supports also development of energy efficiency generators, to be used in various green

energy production solutions. Last, but not least, the new multi-material structures enabled by MM-AM will decrease use of

critical raw materials and improve power-to-weight ratio of the electric machines. .
ks S MultifNag

The Impact

W S R

5

Overall technical objectives

Reduction in use of magnets and magnetic components (and REEs) in e-
motors, weight reduction in active components up to 50%

Weight reduction of 20% of the actual motor mass at mechanism level

Improve the overall performance of use case e-motors up to 30%

Reduce the lead-time of rotor manufacturing more than 20%

Overall energy efficiency increases by 20%

A recyclability rate >60% of REEs
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Specific Objectives

Generate a modelling
framework for
optimization and
designing multi-
functional, multi-
material magnetic
components and
structures

Advance the state-of-
the-art of magnetic
multi-material
interfaces and
processing parameters
of dissimilar materials
in additive
manufacturing

The Technology

Validate the benefits of
MM-AM in production

of magnetic
components and
structures for
electrification

MultifNag

Communicate and
disseminate the
outcomes, benefits
and challenges for the
relevant industrial
stakeholders.

Develop recycling and
dismantling of MM-AM
components and
structures and validate
the environmental and
economical
sustainability of
developed solutions

Multifag

MultiMag takes the full advantage of multi-material
additive manufacturing. Stacked rotor and stator
structures, combining dissimilar magnetic and electric
insulating materials and built layer upon layer, are
developed and demonstrated.

Optimized multi-material structures are developed,
manufactured and validated to ensure mechanical,
thermal, electrical and magnetic performance. Internal
structures, enabling e.g. more efficient cooling, are studied
and designed.

Material savings by topology optimization is demonstrated
for weight reduction and economizing the use of REEs in
magnets. However, ambitious objectives of MultiMag
cannot be achieved only by implementing MM-AM, but it
requires a holistic approach and innovations in all sectors,
namely in design, materials, manufacturing, use and end-
of-life. Each of these vital areas are addressed by

MultiMag activities.
MuitifNag
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for electrification
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Find out more about MultiMag Project:

Faculty of
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the European Union j RTD Talos v',
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Funded by the European Union. Views and opinions however those of the author(s)
only and do not necessarily reflect those of the European Union or the European

Health and Digital Executive Agency (HADEA). Neither the European Union nor the
granting authority can be held responsible for them. S I I l I I I S I E M E N S
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VTT is a research organization focusing on solving global challenges and
creating new business with science and technology. Our strategy is to lead
the path of exponential hope with science-based innovation. We always aim
for impact together with our customers.

Visit VVT's website and leamn everything about them: www.vttresearch.com

= N \ e

MultiMag is really a fascinating project, since it truly combines several scientific disciplines,
namely multi-material, multi-physics design and material sciences with various additive
manufacturing technologies and use phase and end-of-life research. This is necessary for
achieving the ambitious goals of MultiMag project, since development of these things in silos
would not lead to the desired results. Combining people with various backgrounds to work in
the same project and topic can create an extra layer of challenge for coordinating the action.
However, many project partners have already long joint history working together, and therefore
I’'m very positive we will achieve excellent results in MultiMag. g
( ? A
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I'm also very pleased for the fact, that sustainability issues are very high at MultiMag agenda.
Electrification is a key asset on the way towards carbon neutral Europe, and on this road MultiMag can
have remarkable impact on how the electric motors and machines are manufactured in near future, how
effective they are and how they consume rare earth elements, used in magnetic materials. Apart from
that, we'll develop also more effective recycling technologies for these rare materials. However, solutions
must also be sustainable, not only from environment, but economical and social point of view.

\Ars 7 \g/ \s;/( W/
CRANNAGREEMENE NS FUNDGED 8Y THE EUROPEAN UNION. VIEWS AND OPTRTONS HOWEVER THOSE OF THE

101091392 AUTHOR(S) ONLY AND DO NOT NECESSARILY REFLECT THOSE OF THE EUROPEAN UNION OR
2 SITABPKECUTIVE AGENCY (HADEA) BITHER THE EUROPEAN
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( y name is Pasi Puukko, and in addition of
being MultiMag project's coordinator, I'm

acting as a Senior Scientist at VTT

Advanced Manufacturing Technologies
team. During the past decade, my major
professional interest has been in Additive
Manufacturing of metals, mainly acting as

@ a Research Team Leader in this field.
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With around 5700 students HTW is a leading University of Applied Sciences in Germany. The two
main focal areas of research encompass “Advanced Materials and Manufacturing” as well as
“Photonics”. The research group at Materials Research Institute has done pioneering work in AM
of permanent magnets, soft magnetic materials and PBF-LB AM of multi-materials. Key to success
is a custom build highly versatile multi-material PBF-LB AM system developed by Aalen.

In addition, an extensive synthesis and analysis infrastructure for magnetic materials is available.

Visit Aalen University's website and learn everything about them: www.hs-aalen.de

Multimag is an exciting EU project that combines the expertise and capabilities of leading
institutions in Europe on multi-material magnetic components manufactured using various additive
manufacturing techniques to realize efficient electrical energy converters. The consortium covers
the entire value chain and is therefore extremely profitable both for the implementation of the

project content and for raising the profile of the partners involved. Outstanding expertise of all

partners and VTT’s experience as project coordinator ensures the success of this ambitious project.

[/ 7 LT (7% /7

With its own laser processing chambers for multi-material AM via PBF-LB, HTW will further
increase TRL of soft magnetic multi-material, hard magnetic multi-material and hard /soft

magnetic multi-material. Key focuses on the approaches are tailored and optimized soft

and hard magnetic properties and reduction of eddy current losses. High quality

components with defect- and crackfree homogeneous layers are obtained by identifying
and tuning the optimal processing window for each material/interface.
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Dagmar Goll is a full professor of Physics
of Magnetic Materials at Aalen University
(Materials Research Institute).

Her scientific interests are research and
analysis of novel magnetic materials and
processing methods, microstructure -
property relations, and fundamental

physics of magnets (micromagnetism).
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The French Alternative Energies and Atomic Energy Commission (CEA) is a key player in research,
development and innovation in four main areas: energy transition, digital transition, technology for
the medicine of the future and defense and security. Based on historical competences developed on
powder metallurgy for the French electronuclear industry, CEA is involved in projects dealing with
shape forming of different kind of materials by means of advanced processing techniques, like
Additive Manufacturing (AM). CEA has the possibility to develop all the process steps of magnet
production at a pilot line, from the alloy and powder manufacturing to the magnet characterization
that will be utilized in MulﬁMag. Visit CEA's website and learn everything about them: www.cea.fr

’
’
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The project will allow to pursue the development of 3D-printed magnetic alloys in CEA, especially hard magnets

for which there are major bottlenecks. In the long run, this project will increase the expertise and visibility of CEA

on AM of magnetic materials and on complex shaped magnets for light-weighting and thermal management Dr. Olivier Tosoni is a Research
issues of electrical machines. CEA is strengthening its position on the value chain of electric machines: innovative Engineer at CEA, and an expert in
design and concepts (digitally optimized), innovative and more eco-responsible materials, efficient and valuable Magnetic Materials and Components.

manufacturing processes. (C/sg (M

The contribution of CEA in the MULTIMAG project will be the synthesis of hard magnetic NdFeB alloys and powders and their implementation in a
laser bed fusion additive manufacturing process. Dr. Olivier Tosoni will lead the WP3 of this project (Development of magnetic multi-material

interfaces). After a PhD on transparent electrodes for thin film solar cells, Dr. Olivier Tosoni has been working for 10 years in the field of magnetic
materials and components in CEA. Together with TU Darmstadt and VTT, he contributed to develop a manufacturing process for 3D-printable
NdFeB powders that were successfully used in the KIC EIT Raw Materials 3DREMAG project to obtain high coercivity laser-fused magnets
(10.1016/j.addma.2023.103426).
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