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1. Basic information about AMULET

The Advanced Materials & Manufacturing United for LightwEighT (AMULET) project is a HORIZON 2020
project that aims to exploit the innovation potential of small and medium-sized enterprises through a cross-
sectoral and funded knowledge exchange. The goal of AMULET is to create new value chains by fostering
the penetration of the three types of advanced lightweight materials in four sectors: automotive, aerospace
and aeronautics, energy, and building. AMULET aims to do that through a cross-regional and cross-sectoral
knowledge exchange approach.

Considered topics
4 Sectors 3 Advanced materials
L
: 1/
4 A 9 &5 &2
BUILDING AEROSPACE& ENERGY AUTOMOTIVE POLYMER-BASED CERAMICMATRIX LIGHTMETAL
AERONAUTICS COMPOSITES COMPOSITES ALLOYS

Figure 1 Sectors and materials addressed in AMULET

Three types of activities will be implemented to foster innovation in SMEs (Small and Medium-sized
Enterprise), as summarised in Figure 2.

...............................................................................................................

Thernatic challenge
competitions

Contimuous supgart  —=

Dedicated support =

AMULET's octivities

| Continuous suppart  —s

Dedicated support  —

Figure 2 The three types of activities in AMULET

Firstly, innovation projects targeting current sectoral challenges will be developed to reach TRL7, following
a competitive-based approach. Secondly, SMEs participating in the thematic challenge competitions will
receive dedicated technical training support to develop their innovative projects. Thirdly, dedicated
business-to-business coaching for accelerating the commercialization of their innovative solutions will be
given to SMEs too. Besides supporting SMEs from the thematic challenge competitions, AMULET will also
provide continuous support in technical and business topics through educational materials to SMEs
interested in lightweight.

These activities will create a unique self-sustainable business framework in which end-users and SMEs from
established and new industrial supply chains will explore innovative lightweight-driven market
opportunities.

* * This project has received funding from the Furapean Union's Horizon 2020
* * research and innovetion pregramme under grant agreement No 101005455



“AMULET

The ultimate goal of AMULET is to significantly contribute to the reduction of COz emissions and improve
resource efficiency in the EU by boosting the role of SMEs, in which their innovations are expected to be
facilitated & supported by clusters.

The AMULET project has 13 partners and is coordinated by ‘POLYMERIS’ (FR) https://amulet-
h2020.eu/partners/.

All partners in the AMULET Consortium comprise a joint network of 1717 SMEs, 341 large companies and
93 universities, research and innovation institutes which are going to be informed about the possibilities of
taking advantage of AMULET during the duration of the project.

The total AMULET budget is €4,952,732 out of which €3,724,849 will be distributed to SMEs as financial
and non-financial support and related supporting activities. The direct financial support to SMEs under two
Open Calls has a budget of €2,424,000.

The total budget of the 2nd Open Call as a direct support to SMEs is up to €1,193,000.
2. AMULET - background and ambition

Background

The relevance of lightweight materials and technologies in decarbonisation & resource efficiency for
circular economy cuts across different industries, having the most important impacts on the automotive,
aerospace & aeronautics, energy, and building sectors. There are three main lightweight materials used in
industry: polymer-based composites, light metal alloys, and ceramic matrix composites. However, their
degree of penetration in these strategic sectors has been distributed unevenly.

For example, polymer-based composites have been used in aerospace & aeronautics for more than 30
years while in automotive their high costs have hindered a wider application. Their use in energy or
building sectors has been limited, resulting in niche markets with few players, in which their potential is
not fully exploited. The same can be said for light metal alloys and ceramic matrix composites. The former
finds wide use as structural components in aircrafts (e.g. Al and Mg alloys) while the latter has been used
in high temperature applications, e.g. aerospace.

AMULET will encourage the development of solutions to challenges that are currently blocking the
penetration and market uptake of these three main advanced materials for lightweighting in the four
strategic sectors mentioned above. Linking innovations from one sector into another value chain can
effectively result in new solutions and opportunities, thereby building new industrial value chains.

In the case of automotive, new value chains might result from an increasing penetration rate of
lightweight materials in varied auto applications by achieving important breakthroughs on processing
technologies and recycling aspects. To develop a competitive edge in the automotive market, the industry
needs to focus on the current challenges towards optimising lightweight performance. This includes: cost
reduction from various ways e.g. raw material cost, labour cost, energy cost; increase productivity by
developing manufacturing technologies with reduced cycle time for complex parts and mass
customisation; improve robustness in supply chains for raw materials, design, tooling and manufacturing
for composites; enhance simulation and prediction techniques with better software for manufacturing
composite parts; improve repair and recycling technologies.

Aerospace & aeronautics have been at the front of lightweight innovation for decades. Introducing new
advances in both industries will influence their entire supply chains, including manufacturers of aero
components

which would lead to a better productivity. Aerospace & aeronautics could benefit as well from advances in
automotive on mass manufacturing or eco-design principles in energy to ensure recyclability.

* This project has received funcing from the Furopean Union's Horizon 2020
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Lightweighting in the energy sector has been mainly driven by polymer-based composites for wind
turbines. However, a variety of raw material products can meet a varied range of energy applications.
AMULET aims to identify and prioritize big-volume applications based on synergy, capability, innovation
potential, opportunity size, competitive intensity, profit potential, sustainability, and other factors to drive
growth. Lightweight cuts across multiple applications to reduce costs and improve competitiveness along
different value chains in the renewable energy sector.

In building, lightweighting offers advantages in terms of cost, time and energy intensity. The use of
lightweight materials in the building sector can potentially reduce the cost of load-bearing structures, as
well as those of energy and installation. However, the absence of cost-effective solutions is blocking their
widespread use. Other areas of application that could benefit from lightweighting include roofing, building
interior and exterior elements, facades, bridges and offshore structures.

Ambition

AMULET aims to consolidate novel value chains for multi-sectoral industrial applications enabled by
advanced materials and their related manufacturing technologies as Key Enabling Technologies (KETs),
ultimately contributing to decarbonisation, resource-efficiency through lightweighting and cost
reduction.

In order to consolidate new lightweight industrial value chains in the automotive, aerospace & aeronautics,
energy and building sectors, AMULET identifies current sectoral challenges per type of advanced material
that are related to, e.g., decarbonisation, circularity, automatisation, cost-effectiveness (following RIS3 -
Research & Innovation Smart Specialisation Strategy).

The thematic challenge-based competitions of AMULET will be organized through two Open Calls (the 1st
Open Call has already been closed) under a funnel approach (described in this GfA in sections 7.1 and 7.3),
where SME consortia (consisting of 2 to 3 SMEs) will develop solutions to the industrial challenges coming
from industrial end-users and suppliers.

AMULET thematic competitions
(2 Open Calls, total €2,424,000)

Beneficiaries: micro-consortia of 2-3 SMEs

T EE

=50 consortia funded » 13 consortia funded » 13 consortia funded
+ 4 months * 9 months + 2 months
=€23,000 per consortium «£80,000 per consortium +£17,000 per consortium

Figure 3 Overview of AMULET support actions for SMEs

3. 2nd Open Call - what do we offer?

The funding instrument will include a lump-sum grant of up to €120,000 per project whereas SMEs
individually may not receive more than €60,000. The total duration of support provided will not exceed 15

This project has received funding from the Furapean Union's Horizon 2020
research and innovation pregramme under grant agreement No 101005435
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months per project. Following a funnel system (from Stage 1 to Stage 2 of the Programme) up to 7 SME
consortia will have a chance to complete the full programme.

AMULET thematic competitions — 2nd Open Call

SME consortia (2 to 3 SMEs)
online matchmaking events

Application stage

ANENEN

up to 36 SME consortia invited to the online Jury Day to
pitch their solutions

up to 26 SME consortia funded
Duration: 4 months
up to €23,000 lump sum (per micro-consortium)

Stage 1 - Feasibility study

NENEN

Stage 2 - Demonstration v" up to 7 SME consortia funded (passed from Stage 1)
Duration: 9 months

up to €80,000 lump sum (per micro-consortium)

AN

up to 7 SME consortia funded (consortia from Stage 2)
Duration: 2 months
up to €17,000 lump sum (per micro-consortium)

Stage 3 - Follow up support for
innovation

SNENEN

Table 1 AMULET Thematic Competitions — 2nd Open Call

4. Support for the preparation of applications

Further information on the Open Challenges for the support of your proposal preparation will be available
during the online matchmaking events. The events will explain AMULET support activities to SMEs and the
opportunities and benefits it entails, answering questions that might arise from the audience:

v Explaining specific details on the process of the thematic competitions, the guidelines and
criteria to compete,
v Presentation of the selected industrial challenges per theme,

v Promoting SMEs to network and start matchmaking, aiming at identifying relevant partners to
work with on the development of solutions to thematic competitions.

The events will also count on the presence of external experts, end-users and other external stakeholders
in the value chain.

The participation in the matchmaking events is not mandatory but recommended.
5. Eligibility criteria

We will check the eligibility of all applications which were submitted before the deadline via our online
application form https://amulet-20c-h2020.fundingbox.com/. All eligibility criteria are listed in this section
of the Guide for Applicants. The projects that do not comply with those criteria will be excluded and marked
as ineligible.

This project has rec
research and innc

eived funcing from the Furopean Union's Horizon 2020
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5.1 What types of activities can be funded?

The proposed activities should address the development and implementation of demonstration activities
around technology and system applicable to exactly one of the Open Challenges publicly announced on 20t
of December, 2022 (available in Annex 2 and on the website) coming from one of the three types of
lightweight materials (polymer-based composites, ceramic matrix composites, and light metal alloys) for
four industrial markets: automotive, aerospace & aeronautics, energy, and building.

The proposed activities should have a cross-sectoral dimension, linking innovations coming from one
material value chain or one sector to another. The proposals aiming to reach Technology Readiness
Level! (TRL) 7, starting from TRL 4-5, are preferred.

AMULET counts on the participation of European innovative SMEs with a clear commercial ambition and a
potential for high growth and internationalisation. Innovation is needed to overcome the barriers faced by
the advanced lightweight materials and technologies and enable their contribution to environmental and
societal challenges. AMULET’s financial support to third parties comes in the form of lump sum grants.
These grants offer significant opportunities for SMEs by covering the financial risks of their breakthrough
ideas and therefore accelerate the time to market their innovative products, services and processes. The
SMEs’ ideas will answer real industry challenges, which ensures the market’s relevance and future uptake.

Open challenges

Please read the Annex 2 - Open Challenges description carefully (published on 234 of December, 2022) to
properly address the selected challenge and accurately fill out the application form. In the application form,
you will need to mark the specific challenge that you will address in your proposal.

5.2 Who are we looking for?

The projects must be proposed by a micro-consortium of a minimum of 2 and a maximum of 3
independent legal entities (preferably cross-border), including exclusively SMEs?, registered prior to
the launch of the AMULET 2nd Open Call, established in:

v The Member States of the European Union and its Overseas Countries and Territories (OCT),
v Associated Countries to H2020 or,
v The United Kingdom.

The AMULET partners CANNOT be involved in these consortia (or their affiliates or employees,
permanent collaborators).

Also, the authors of challenges (challenge givers) CANNOT participate in the AMULET Open Calls.

The applicants from the AMULET 1st Open Call, who have not been selected as beneficiaries, are allowed to
apply to the 2nd Open Call.

5.3 How to apply?

Proposals must be submitted through the AMULET Open Call microsite https://amulet-2oc-
h2020.fundingbox.com/. Applications submitted by any other means will not be considered for funding.

! link to TRL as defined by Horizon2020

2 An SME will be considered as such if it complies with the European Commission’s Recommendation 2003 /361 /EC. As a summary, the criteria
defining an SME are: * Headcount in Annual Work Unit (AWU) less than 250, Annual turnover less or equal to €50 million OR annual balance sheet
total less or equal to €43 million. Note that the figures of partners and linked enterprises should also be con51dered as stated in the SME user guide. For
detailed information check EU recommendation: https:

* This project has received funding from the Furapean Union's Horizon 2020
x research and innovetion pregramme under grant agreement No 101005455
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We know applying to an open call takes time and dedication, and we are grateful you take up the challenge
of applying to the AMULET 2rd Open Call. Please take into consideration the guidelines below to prepare the
best possible application.

v Deadline date

Make sure you submit your proposal before the deadline on the 22n of March, 2023, at 17:00 Brussels
Time. If you submit the form correctly, the system will send you a confirmation of your submission. Get in
touch with us immediately if this was not the case. Applicants are strongly recommended to start the
submission process quite before the deadline in order to avoid last minute circumstances. Submitting
applications after the deadline, no matter the reason, will result in rejection.

v English Language

Your proposal must be written in English in all mandatory parts in order to be eligible. Only parts written
in English will be evaluated.

v Multiple submissions

Though applicants can submit multiple applications, one SME can receive the AMULET grant only once. If
several consortia which have the same composition or the same members (1, 2 or 3) will be selected to pitch
during a Jury Day, only the best proposal (decided by the ‘Selection Committee”) will be considered for
funding.

v Every question deserves your attention

All mandatory sections of your proposal - generally marked with an asterisk - must be filled in. Make sure
that the data provided is true and complete. This is crucial for us to properly assess your proposal.
Conversely, any additional material that is not specifically requested in the online application form will not
be considered for the evaluation.

v Healthy finances and a clean sheet are a must

We won’t accept entities that are under liquidation or enterprises in difficulty according to the Commission
Regulation No 651/2014, art. 2.18. Neither will we accept proposals from entities that are excluded from
the possibility of obtaining EU funding under the provisions of both national and EU law or by a decision of
both national or EU authority.

v Absence of conflict of interest

The existence of a potential conflict of interest among you and one or more of the AMULET Consortium
partners will be taken into consideration. The AMULET Consortium partners, their affiliated entities,
employees and permanent collaborators cannot take partin the AMULET programme. All cases of potential
conflict of interest will be assessed case by case.

v Have a European dimension:

Your proposal should have a clear European dimension to fully exploit the potential of the European
economy and society. The ultimate goal of AMULET is to significantly contribute to decarbonisation and
resource-efficiency in the EU by boosting the role of SMEs, in which their innovations are expected to be
facilitated & supported by clusters.

v Itis your proposal

Your project should be based on your original work. If not, please make sure your right to use the IPR is
100% certain. Going forward, any foreseen developments must be free from third-party rights and if not,
these third-party rights must be clearly stated.

v Be exhaustive

* This project has received funcing from the Furopean Union's Horizon 2020
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Have you answered all the sections of the form? It won’t be possible to add any information after the
deadline. However, you will be able to modify the form as much as you like even after the proposal is
submitted, as long as it is done before the deadline.

6. How will we evaluate your proposal?

Our evaluation process is transparent, fair, and equal to all our participants. We expect a high number of
applications, so if you want to stand out, quality is the way to go. What does it mean? In short, provide as
many details as possible while being extremely clear and structured.

L
=
Fomcin] [ oiortwsouimmim ]

Figure 4 Overview of the applications’ evaluation and selection of funded projects in AMULET

Q00 -

. — b~ 5

+ Preliminary ranking list  «Pitch presentations *Up to 26 projects

*Evaluation report + 36 invitations to Jury Day » Selection committee approved
Go Go Go Go

6.1 First Eligibility Check

The first evaluation step is about verifying some basic requirements based on the statements from your
proposal. Your proposal will be admissible for the next phase if it:

Is complete, readable and in English in all mandatory sections.

Has been submitted via the online form https://amulet-20c-h2020.fundingbox.com/apply
within the deadline on 22nd of March 2023, 17:00 Brussels Time.

Is addressing exactly one of the announced Open Challenges within the 24 Open Call (Annex
2).

Is submitted by a micro-consortium of 2-3 SMEs.

Includes the properly filled declaration of honour. Read carefully the Declaration of Honour
template included in  the application form here: https://amulet-20c-
h2020.fundingbox.com/apply, as we will check the related submitted statements. You will not
be able to change them after the deadline.

The proposals that do not comply with these criteria will be excluded. We will inform you about the results
of this first eligibility check within two weeks after the deadline for submission of the application.

R

6.2 External Evaluation

Each eligible project will be evaluated by three external and independent evaluators specialised in the
Lightweight Advanced Materials field.

These are the criteria they will consider to complete the evaluation:
(1). EXCELLENCE will evaluate:

e Ambition. You have to demonstrate to what extent the proposed project is beyond the State of the
Art and describe the innovative approach behind it (e.g, ground-breaking objectives, novel
concepts and approaches, new products, services or business and organisational models).

e Innovation: You should provide information about the level of innovation within your market and
about the degree of differentiation that this project will bring.

This project has received funding from the Furapean Union's Horizon 2020
research and innovation pregramme under grant agreement No 101005435
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e The soundness of the approach and credibility of the proposed methodology.
(2). IMPACT will analyse:

e Market opportunity: You have to demonstrate a clear idea of what you want to do and whether
the new/improved product has market potential, e.g., because it solves a problem for a specific
target customer.

e Competition: You have to provide information about the degree of competition for your particular
product/service and if the idea is disruptive and breaks the market, i.e., the products/services to
be brought to market can be clearly differentiated from the competition.

e Commercial Strategy and Scalability: You have to demonstrate the level of scalability of the
new/improved product meaning that it is not addressed to solve a specific problem but able to be
commercialised to solve a structural problem in a specific sector/process/etc.

(3). IMPLEMENTATION will consider:

e Team: You have to demonstrate your management and leadership qualities, your ability to take a
concept from ideas to market, your capacity to carry through your ideas, and understand the
dynamics of the market you are trying to tap into. The team should be balanced and cross-
functional with a strong background and skill base.

e Resources: Demonstrate the quality and effectiveness of the resources assigned in order to get the
objectives/deliverables proposed. One important aspect is that you make clear in the proposal that
what you suggest can be developed using applicants’ technical resources and solutions. The
application form must include information how the grant will be distributed between micro-
consortium partners. When preparing your budget split, please remember that.

Transversal criteria such as ‘Environment and low carbon economy contribution’ (real and measurable
impact) ‘Equal Opportunities, Gender balance & Diversity’ or ‘Social Impact’ will be also considered by
evaluators when scoring the applications.

The evaluators will score each criterion on a scale from 0 to 5:

0 = Not acceptable - The proposal fails to address the criterion, or it cannot be assessed due to missing or
incomplete information.

1 = Poor - The criterion is inadequately addressed, or there are serious inherent weaknesses.

2 = Fair - The proposal broadly addresses the criterion, but there are significant weaknesses.

3 = Good - The proposal addresses the criterion well, but there are a certain number of shortcomings.

4 =Very good - There are a small number of shortcomings, but overall the proposal addresses the criterion
very well.

5 = Excellent - The proposal successfully addresses all relevant aspects of the criterion with no or minor
shortcomings.

Each evaluator will rank the application assigning a score from 0 to 5 for each criterion and produce an
Individual Evaluation Report. No half-points are allowed (decimal points may arise during the calculation
of the average of the individual assessments provided by the external evaluators but not as an individual
evaluation grade). The threshold for the individual criteria score is 3.

At this stage, since the Amulet project promotes cross-border collaboration, 0.5 points will be added to each
proposal with SMEs from at least 2 different eligible countries involved in the micro-consortium (after the
evaluators’ evaluation).

The final score will be calculated as an average of the individual assessments provided by the evaluators +
0.5 points added for cross-border micro-consortium. The maximum score possible is 15.5. The threshold
for the final score is 10. Proposals in which the final score will be below 10 or in which one of the individual
criteria scores will be below 3 will not be recommended for funding.

Ties will be solved using the following criteria, in the given order:

v Cross - border collaboration projects

* This project has received funcing from the Furopean Union's Horizon 2020
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Impact score
Excellence score
Implementation score

Gender Balance: proposals with a female in the CEO position (or equivalent position) will be
prioritised to those without women or having women but not in management positions.
All applications obtaining a score above the threshold will move on to the next step.

v
v
v
v

Do note that the evaluation phase takes time as it implies a more personal, qualitative, and thus non-
automated approach.

6.3 Consensus Meeting

The ‘Consensus Meeting’ will be organized with the participation of the ‘Steering Committee’ of AMULET
plus three external evaluators (Selection Committee) and has a goal of selecting - by consensus (minimum
%3 majority vote) - projects that will be invited to pitch at the Jury Day. The decisions are based on the
score obtained after evaluation from the external evaluation. In all cases, we will make sure that the
proposal of finalists is fully in line with the goals of AMULET in terms of securing a broad coverage of project
goals.

Bear in mind that even if it is normally the best-marked applications that are selected for funding, the
‘Selection Committee’ may have fair reasons for objecting to the selection of a specific candidate. These
reasons can relate to:

The alignment with AMULET goals and scope,

The ability to achieve the strongest possible impact,
Commercial competition,

The existence of significant ethical concerns,

The existence of a potential conflict of interest,

Too many solution providers for the same challenge.

SKNKLKKLKL

In case a top-ranked application is rejected, the ‘Selection Committee’ will consider selecting the next best-
ranked proposal.

Finally, the exact number of applications approved will be decided based on the overall quality of the
applications and the ‘Ranking List of Fundable Projects’ will be finalised.

6.4 Jury Day

If your proposal has been selected following the Consensus Meeting, well done!

You will be invited to online Jury Day during which you will have the opportunity to pitch your project in
front of the AMULET ‘Selection Committee’.

All the proposals included in the 'Ranking List of fundable projects’ will be invited to participate in the Jury
Day (planned for the 1st half of May 2023) and will be informed by email about the invitation at least 14
calendar days before the Jury Day event.

You will be requested to send a recorded presentation - as if you presented online (up to 10 minutes video
pitch or pitch as a pdf with voice recorded) in advance at least 3 calendar days before the Jury Day. During
the Jury Day, the recorded presentation will be displayed and at least two representatives of the applicants
should explain their proposal in the 10 minutes of Q&A session in front of the ‘Selection Committee’. Sending
a pitch and attending the Jury Day are mandatory requirements for the finalists; not attending any of these
requirements will automatically imply the exclusion of the proposal from the list.

The ‘Selection Committee’ will select up to 26 out of up to 36 applicants final beneficiaries taking into
account the following ‘Awarding criteria’:
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v High potential impact on the project goals,
Vv Vision and attitude of the team,
v Positive impact on the proponent's processes.

FINAL DECISION:

The ‘Selection Committee’ at this stage composed of the ‘Steering Committee’ of AMULET plus the External
Advisory Board (7 external experts as representatives of the advanced materials and manufacturing
technologies value chains and other relevant industries and academic entities) will decide by consensus (or
a minimum of %3 majority vote) the ‘Pre-Selected Beneficiaries’, and ‘Reserve List’. The exact number of
applications approved will be decided based on the overall quality of the applications.

The ‘Selection Committee’ agrees on the potential future beneficiaries and informs them within 3 calendar
days after the Jury Day. No waiting time here, you will know right away!

Your application has successfully passed the evaluation phase: bravo! And if not, be persistent: there will
be other funding opportunities which may suit - even better - your proposal and the possibilities to benefit
from other AMULET support activities.

6.5 What'’s next? Sub-Grant Agreement Preparation and
Signature.

In case you are pre-selected to be the beneficiary of the AMULET programme, you need to sign the Sub-
Grant Agreement (SGA) with the AMULET Consortium (for the details please check our Frequently Asked
Questions Document).

Before signing the Sub-Grant Agreement, you must provide documents (within one/two weeks) regarding
your formal status. The AMULET Consortium will proceed to a verification of these documents to make sure
you are eligible. Failure of providing the requested documents within the given time frame may result in
exclusion of your project from the ‘Pre-selected Beneficiaries’. In such case, the excluded project will be
replaced by a project from the ‘Reserve list’.

Pre-selected SMEs should be able to provide some basic information in regards to their registration and
financial data. Please check the Frequently Asked Questions section to see the details.

Be extremely vigilant with respect to:

1. The nature of the documents we request.
If the documents you provide us with do not prove your eligibility, you won’t be allowed to move to the next
phase of the process.

2. The deadlines that we will give you to hand us these documents.
If you do not deliver the requested documents on time, without a clear and reasonable justification, we will
have to exclude you from the further formal assessment. Another applicant from the Reserve list will then
replace you.

7. Our Support Programme and Payment Arrangements

Once your eligibility has been confirmed following the formal check and the Sub-Grant Agreement signed,
you would be an official beneficiary of the AMULET programme. Hence, the adventure begins and it is now
high time you understand how the funding is going to be distributed.

The AMULET support programme is divided into three stages and starts with a Feasibility study (Stage 1).
The projects are evaluated after the first stage and a funnel system is applied. The best evaluated projects
(up to 7) are promoted to the Demonstration Stage (Stage 2). The projects have to comply with set
milestones to proceed to the last stage of the support Stage 3 - Follow up support for innovation.

* This project has received funcing from the Furopean Union's Horizon 2020
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Figure 5 Overview of the AMULET support stages and projects’ evaluation process (2nd Open Call)

If you manage to go through all stages, as a micro-consortium, you will receive a fixed lump sum of up to
€120,000. The maximum amount of financial support will never exceed €60,000 EU Funds per one
SME.

The lump sum is a simplified method of settling expenses in projects financed with Horizon 2020 funds. It
means that you are not required to present accounting documents to prove the project-related costs
incurred (e.g. invoices). However, you are obliged to demonstrate that the implementation of the project is
in line with the milestones set for it. The milestones (deliverables, KPIs and ethical recommendations) will
be defined and calendarised in the Individual Mentoring Plan set at the beginning of the programme and
elaborated during Stage 1 (Feasibility study).

7.1 Supported activities

The AMULET’s support programme for innovative SMEs in the lightweight field is structured in a funnel
approach from Stage 1 to Stage 2. The indicative supported activities and ideas as well as the scope per
stage are summarised as follows:

e Stage 1: A Feasibility study

Scope: The aim is to prepare a document that summarises the assessment of the practicality of the solution
to the corresponding challenge. This could include, among others, any preliminary analysis to develop the
solution, its description, market analysis and impact, organisational structure (e.g. requirements, resources
needed), preparation of timeline and financial projections.
Indicative supported activities/ideas:

v Desk research for elaborating dedicated analysis

v Targeted interviews to get insights and relevant data

v Preliminary tests to support proof-of-concept

v Staff effort to elaborate required documentation
Output: The document in word format no longer than 10 pages that addresses all relevant aspects of the
feasibility study and provides the plan for demonstration (Stage 2) and exploitation (Stage 3) as well as the
detailed project-specific technical and business indicators
Requirements for qualification to the next stage can be found in Section 7.3 Payment Arrangements and 7.4
Progress Evaluation Process.

e Stage 2: Demonstration
Scope: The aim is to carry out the technical work needed to validate the solution to the challenge, following

the plan designed during the Feasibility study stage. This could include the manufacturing of prototype
parts and components that could then be tested in order to get experimental data that supports the
verification of the solution. In the framework of AMULET, simulation and modelling could be used as well
for the validation of results.
Indicative supported activities/ideas:

v Manufacturing of physical prototype parts and components

* * This project has received funding from the Furapean Union's Horizon 2020
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v Characterisation, simulation and modelling activities

v Prototype integration into the system

v Technical testing
Output: physical prototype(s) and results from the validation (report).
Requirements for qualification to the next stage can be found in Section 7.3 Payment Arrangements and 7.4
Progress Evaluation Process.

e Stage 3: Follow-up support for innovation
Scope: Once the prototypes are demonstrated to TRL7 in Stage 2, the aim of Stage 3 is to pave the way for
successful exploitation at the market stage after completing the AMULET support programme. This includes
a marketing strategy, IPR and dedicated studies in the targeted sectors (automotive, aerospace &
aeronautics, energy and building) considering the commercial particularities of the three types of
lightweight materials. Effort-intensive analysis, such as technology scouting and surveillance, can be also
included in this stage since they could support the market entry of new solutions in a competitive way.
Indicative supported activities/ideas:
Foresight studies and scenario planning
Technology roadmapping for the targeted sector(s) and type of lightweight material(s)
Tailored market studies including competitive analysis
[PR strategy
Technology scouting and surveillance.

AN L NN

AMULET acknowledges that these studies might fall outside the capabilities and expertise of SMEs,
especially those willing to enter new market sectors and applications. Therefore, a list of potential experts
from industry and academia, capable of delivering the required activities and ideas for Stage 3, will be made
available to all participants for providing the required external expertise and the money from AMULET can
be used to sub-contract those activities. The beneficiaries can hire experts independently. Please note that
the support money given for this phase 3 should only be spent for activities directly in line with the further
development of your solutions. For other applications, please refer to the AMULET support and training
programme: a proof of joint activities (meeting minutes, study, market strategy results..) should be
provided in the final document.

Output: dedicated study(ies) tailored exclusively to the solution for ensuring successful exploitation (report
in word format as well as other supporting documents e.g. tables in excel file or presentations in PowerPoint
format). Requirements for qualification to finalise the Programme can be found in Section 7.3 Payment
Arrangements and 7.4 Progress Evaluation Process.

7.2 Eligible costs

The lump-sum grants provided in each of the stages of the support programme to selected SMEs can be used
by the beneficiaries for several purposes related to the achievement of milestones. Although the lump-sum
grants don’t foresee the delivery of a detailed list of costs and expenses incurred by beneficiaries, AMULET
partners will verify the achievement of the agreed milestones and KPIs according to the work plan proposed
in the Individual Mentoring Plan and then in the Feasibility study (Stage 1) and check its coherence with the
technical advancements (deliverables of Stage 2). The final technical evaluation will not include a financial
assessment of costs but the beneficiaries shall keep all original documents of their expenses (e.g. timesheets,
invoices, contracts) in case of an audit.

The following rules apply to eligible costs:

v Only costs incurred during the lifetime of the AMULET programme can be eligible. Expenditures
incurred before the submission date of the proposal are not eligible as well as those incurred after
the programme period.

v SME consortia applicants will provide an indicative budget allocation per each micro-consortium
partner.

The eligible costs in AMULET comprises the following:
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v Personnel costs: cost hours of the SME(s) staff dedicated to solutions development during the
feasibility study, demonstration and follow-up support for innovation.

v Other direct costs: includes travelling, consumables, and equipment. For the latter, standard rules
on depreciation apply as well as the part of equipment costs used for the project. Costs of other
goods and services are also included, e.g., protection of results, costs related to intellectual property
rights, and plan for the exploitation and dissemination of results.

v Indirect costs: costs that can’t be attributed directly to the project, e.g., energy costs or general
administration costs. A flat rate of 25% of the direct eligible costs shall be applied.

v Subcontracting: includes tasks/services subcontracted to academic and industry experts from the
targeted sectors. Subcontracting costs in the framework of the AMULET support programme might
come in the form of specialised and dedicated studies, testing, certification and other tasks carried
out by a provider-subcontractor via a legal agreement. Subcontracting costs are only allowed in the
second.

(Demonstration) and third, (Follow-up support for innovation) stages of the programme and should not
exceed 30% of the total lump sum grant (i.e. up to €36,000.00 for both stages).

Specifically, for Stage 3 of the support programme (Follow-up support for innovation), €17,000 should be
exclusively used to purchase innovation support services from external experts.

AMULET will make available to SME consortia a pool of external experts from industry and academia, which
would offer their coaching services and technical advice under the budget lines of other direct costs or
subcontracting. The choice of suitable external experts is not limited to the list provided by AMULET.

7.3 Payment Arrangements

In short, we will carefully assess your progress and the quality of your work during Interim Reviews but we
will not review your accountancy. Bear in mind that the lump sum does not release you from the obligation
to collect documentation to confirm the costs under fiscal regulation.

The payments for the 3 support stages, with a funnel system, applied from Stage 1 to Stage 2 (see section
7.4), will be arranged as follows:

® Stage 1: Feasibility study: a fixed lump sum of up to €23,000 per Project - up to 26 projects in
the 2nd Open Call

® Stage 2: Demonstration: a fixed lump sum of up to €80,000 per Project - up to 7 projects in
the 2nd Open Call

o Stage 3: Follow-up support for innovation: a fixed lump sum of up to €17,000 per Project - up
to 7 projects in the 21 Open Call

The payments will be transferred to the coordinator of the micro-consortium who will transfer the
payments to the rest of the SME micro-consortium partners in tranches as stated in the Sub-Grant
Agreement and the Individual Mentoring Plan. The coordinator of the micro-consortium is obliged to deliver
the confirmation of the transfer of the grant to micro-consortium partners to the contractor after each Stage.

For the sake of simplicity and transparency, the Financial Support will be paid against specific
Deliverables as stated in the table below:

STAGE 1: FEASIBILITY PLAN | STAGE 2: PROTOTYPING/ STAGE 3: FOLLOW
DEMONSTRATION UP SUPPORT

M1- M4 FOR INNOVATION
M5-M13

up to 26 consortia up to 7 consortia

up to 7 consortia
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How much?

40% - 60%- up to 40%- up to 60%- up to 48,000€ 100%- up to
up to 13,800€ 32,000€ 17,000€
9,200€

[s payment Month 1 | Month 4 Month 7 Month 13 Month 15

due?

Requirement | signatur | validation of the validation of the successful conclusion | successful

s? e of the Deliverable(s) Deliverable and validation of the conclusion and
Sub- established for established for Deliverable stabilised | validation of the
Grant this stage (i.e. the mid-term for this stage (i.e. Deliverable
Agreem | ‘Proof of Concept | stage (i.e. ‘Prototype’ established for this
ent [PoC]’ and ‘Validation of stage (i.e.

‘Business Plan’. Results ‘Exploitation
Plan’).

Table 2 Tranches of Payments against specific Deliverables

7.4 Progress Evaluation Process

From the up to 26 SME consortia participating and successfully finishing Stage 1, only up to 7 best ones,
with the most innovative projects, will be promoted to Stage 2 and Stage 3 of the Programme.

Qualification from Stage 1 to Stage 2 and from Stage 2 to Stage 3 will be based on several criteria (as
presented below in the 'Evaluation process'), reflecting the quality of agreed deliverables and performance
indicators.

Evaluation process: The ‘Mentoring Committee’ (managed by a responsible AMULET partner under the
theme and composed of the external technical and business mentors) will evaluate your project
performance at the Milestone Review (established every time a payment is due), according to the following
criteria:

v Deliverables quality - based on the Deliverables established in the ‘Individual Mentoring Plan,

v Technical performance indicators - based on the KPIs established in the ‘Individual Mentoring Plan,
v Business performance indicators - based on the KPIs established in the ‘Individual Mentoring Plan,
v Deadline Compliance.

Each criterion will be scored from 0 to 10 and the weight of each one of these criteria, in the final score, will
be as follows:

v Deliverable quality (30%),

v Technical performance indicators (30%),
v Business performance indicators (30%),
v Deadline Compliance (10%).

The maximum score possible is 10 points. According to the obtained final score:

v Beneficiaries over the threshold (7 points) will successfully receive the next payment and be
candidates to continue in the programme.

v Beneficiaries under the threshold will be proposed, by the ‘Mentoring Committee’, as candidates to
leave the programme. And, if this decision is finally ratified by the ‘Selection Committee’, they will
have to leave the programme and won’t receive the next payment.

The ‘Selection Committee’ will review and validate the ‘Mentoring Committee’ proposal, putting special
attention to the ‘under threshold’ cases, if any, by taking into consideration all possible objective reasons
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for underperformance (i.e. external factors which might have influenced the beneficiaries’ performance).
The ‘Selection Committee’ will take the final decision, and approve the payments.

Review Milestone

TECHNICAL AND BUSINESS EVALUATION

VALIDATION
Mentoring Committee,
( . ) (Selection Committee)
V4
T'e'chnkal " :usiness Deadlines UP threshold
Deliverable Performance erformance ¢ oo e
30%, Indicator Indicator v Under Selection
(30%) (10%) -
(30%) (30%) threshold Committee ~ Exclusion from Programme

Figure 6 Overview of the evaluation criteria and process at the support stage of AMULET

At the end of each stage, the ‘Selection Committee’, in close cooperation with the ‘Mentoring Committee’,
will decide which projects will pass to the next stage. The Criteria that the ‘Selection Committee’ will take
into account are based on the performance of the projects evaluated in the Milestone Reviews, as described
above.

Considering the progress from Stage 1 to Stage 2, the ‘Selection Committee’ will take into account, as well,
the following criteria:

v Innovation potential at technical and business levels (projects with higher scalability and
replicability to other sectors and therefore a greater impact will be promoted),

v Technological excellence and time to market opportunity (projects with higher technological
excellence and shorter time to market will be promoted).

Pass from Stage 1 to Stage 2: the projects will be evaluated by the ‘Mentoring Committee’ (as described
above) and the ranking list will be proposed to the ‘Selection Committee’ which will promote up to 7 SME
consortia with the top scores to Stage 2.

Pass from Stage 2 to Stage 3: the projects successfully finishing Stage 2 (up threshold score) will be
approved by the ‘Selection Committee’ to proceed to Stage 3.

A final event will be organised at the end of the project to present and promote the projects that have
successfully completed the three stages of the AMULET support programme. The companies will be
requested to travel and participate in this event.

8. Contact us

How can we help you?
If you still have any doubts regarding our Open Call process, feel free to get in touch with us:

v Ask your question in the Helpdesk space of AMULET Community at
https://spaces.fundingbox.com/spaces/i4ms-amulet
v Send us an email to the following address: info.amulet@fundingbox.com
If you ever face any technical issues or problems, make sure you include the following information in your
message:

v Your username, telephone number and your email address,

v The details of the specific problem (error messages that appeared, bug descriptions such as a
dropdown list that isn’t working, etc.),

v Screenshots of the problem.
Complaints
First of all, be aware that we won'’t be reviewing your complaint if:

v Itis anonymous,
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v The information is incomplete,

v It is not related to the results of the evaluation of the eligibility criteria. Indeed, most of the
evaluation process is run by independent experts in the given field. The AMULET Consortium
does not interfere with their assessment.

If, after receiving the results of one of the evaluation phases you consider that a mistake has been made,
resulting in the rejection of your application, you have the right to send us a complaint. You can email us in
English to info.amulet@fundingbox.com including the following information:

v Your contact details (including email address),
v The subject of the complaint,
v Information and evidence regarding the alleged mistake.

Important note:

You have 3 calendar days to submit your complaint starting from the day after the communication was
sent. On our side, we will review them within no more than 7 calendar days from its reception. If we need
more time to assess your complaint, we will inform you by email about the extension.

Please take into account that the evaluation is run by external experts and we do not interfere with their
assessment, therefore we will not evaluate complaints related to the results of the evaluation other than
related to the mistakes in the evaluation of the eligibility criteria.

9. Last but not least- Final provisions

Any matters not covered by this Guide will be governed by Belgian law and rules related to the Horizon
2020 programme and European Union grants regulations.

We are obliged to keep all the applicants’ data confidential. However, to avoid any doubts, you are entirely
responsible to indicate what information is confidential.

Your IPR will remain your property.

For the selected beneficiaries, the agreement will include the set of obligations towards the European
Commission (for example: promoting the project and giving visibility to the EU funding, maintaining
confidentiality, understanding potential controls by the EC/ECA and OLAF, providing non-confidential
information/summary on the project that receives financial support).

The AMULET Consortium might cancel the call at any time, change its provisions or extend it. In this case
we will inform all applicants about such change. Signature of the agreement (all partners in the micro-
consortium will sign the Sub-Grant Agreement) is an initial condition to establish any obligations among
applicants and any AMULET Consortium partners (with respect to the obligation of confidentiality of the
application).

You didn’t find what you were looking for? You may want to check our Frequently Asked Questions.

10. Extra hints before submitting your proposal

A proposal takes time and effort and we know it. Here a few crucial points you should read before hitting
the “Submit” button in order to maximise your chances of success:

v Is your project in line with what AMULET is looking for? Not 100% sure? You can consult section
5.1 as well as the website.

v Did you present your project in a way that will convince evaluators? Go back to section 6.2 if you
have any doubts.

v Isyour project fulfilling all the eligibility requirements described in the Guide for Applicants? Check
again section 5.2.
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v Are you a SME in accordance with the SME definition of the European Union? In cases of partner or
linked companies, consult the guide of the SME definition.
Vv Are you able to cope with our signature agreement process and payment arrangements for the

selected proposals? You may want to go over section 6.5 Did you check our Sub-Grant Agreement
(SGA) Template? Check it here.

v Do you need extra help? Get in touch!

And as abonus: You can read our R.E.C.I.P.E. for an outstanding European Funding Opportunity application
for additional advice. Good luck!

The content of this document represents the author’s view only and is his/her sole responsibility. The
European Commission and the Agency do not accept any responsibility for use that may be made of the
information it contains.”
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Annexes

AMULET 2rd Open Call

Submission of applications starts on the 10" of January, 2023, at 13:00 Brussels Time

Submission deadline: 22" of March, 2023, at 17:00 Brussels Time

* * This project has received funding from the Furapean Union's Horizon 2020
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@ FundingBox

Information clause for personal data processing
in the 2nd Open Call organized under AMULET Project
Grant Agreement No. 101005435

CONTROLLER"S IDENTITY AND CONTACT DETAILS

The data controllers are all entities in the FundingBox capital group as the Joint Controllers. All
FundingBox entities have agreed on common data processing purposes. In all matters
regarding personal data, you can contact us using the following email address:
privacy@fundingbox.com.

The essence of the arrangement is available here.

PURPOSES, LEGAL BASIS AND PROCESSING PERIOD

The purpose and legitimate interest of processing Legal basis for processing Period

1) To run an Open Call and collect data necessary to

evaluate applications submitted in the Open Call. | Legitimate interest of
FundingBox (based
2) To realize the Project goals described in the Grant | on Article 6,

Agreement (e.g. communication, reporting, paragraph 1 (f) of
collaborating with other project partners). GDPR) which is
fulfilling the
obligations and our
3) To consider potential complaints. other interests 6 years from
related to the end of the
implementation of year in which
4) To gather feedback from applicants when the the Project. the Project

Open Call is over to improve processes.

If an applicant has been selected to become the beneficiary of the project:

Processing is

ended.

5) To collect the applicant’s details and necessary for the
documentation necessary to verify its legal status. | performance of a
Data will be collected in separate form via contract (based on
FundingBox platform. Article 6, paragraph 1

(b) of GDPR).

DATA RECEIVERS

The Joint Controllers will transfer personal data only to trusted recipients such as IT service
providers, accountants, law firms, postal and courier companies (who process personal data on
the controllers’ behalf).

Due to the fact that we use the services of Google LLC, your data may be transferred to the USA.
We have concluded an agreement with those entities — the so-called Standard Contractual
Clauses. This means that in accordance with the decision of the European Commission No.


https://fundingbox.com/trust/company/
mailto:privacy@fundingbox.com
https://fundingbox.com/trust/jointcontrollers/

@ FundingBox

2021/914 EU of June 4, 2021, your personal data may be processed by this company in the USA.
More information about the decision at: https:/fundingbox.com/trust/transfer-outside-eea/.

To realize the Project, data can be transferred also to Project Partners (complete list of the
project partners is available at the email address: privacy@fundingbox.com) and European
Commision.

RIGHTS OF DATA SUBJECT

Due to the fact that we process your personal data, you have the right to:

p—

) request access to your personal data,

2) demand the rectification of your personal data,

3) request to remove or limit the processing of your personal data,
4) data portability,

5) complain with the supervisory authority

(https://fedpb.europa.eu/about-edpb/about-edpb/members_en).

You also have a right to object to processing of your personal data for all purposes indicated
above (according to the Article 21 of GDPR).

INFORMATION ABOUT VOLUNTARY OR OBLIGATORY DATA PROVISION

Providing data is voluntary, although it is necessary to participate in the Open Call. Without
providing your data, it is not possible to contact you and evaluate the application.
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Annex 2 Open Challenges description

AMULET

LIST OF CHALLENGES FOR 2" OPEN CALL

This document provides a list of the Open Challenges selected for the 2™ Open Call based
on real current needs of the industry. The challenges are divided into 12 Thematic domains
for the three materials:

e Polymer-based composites, Light Metal Alloys and Ceramic Matrix Composites

in four industrial sectors:

e Aerospace & Aeronautics, Automotive, Energy and Building.
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AEROSPACE & AERONAUTICS

Polymer-based composites

1_A&A_PBC_LightAIRCRAFT
Title: Wet lay-up/vacuum bag process optimization for lightweight aircraft structures

Challenge summary

Wet lay-up/vacuum bag process optimization for lightweight aircraft structures, comparing
different carbon fiber fabrics and core materials regarding weight and mechanical
properties.

Scope of the challenge

e Production optimization of carbon fiber reinforced epoxy parts for light-weight air-
craft by wet lay-up/vacuum bag process to achieve maximal mechanical perfor-
mance (tensile-, compressive-, flexural strength, modulus etc.)

Objectives of the challenge

e Objective 1: Producing test panels (monolithic and sandwich) for mechanical testing
with wet lay-up technology, materials to be used:

200 gsm carbon fiber woven fabric (aero grade)
160 gsm carbon fiber woven fabric (aero grade)
200 gsm carbon fiber biaxial non-woven fabric
80 gsm UD carbon fiber fabric
300 gsm UD carbon fiber fabric
Airex C-70 PVC foam (or equivalent) with 5 mm thickness
AHC-Hex-48 aramid paper honeycomb, 48 kg/m3 - 3,2 mm cell size, 8 mm
thickness
e MGS LR285 + MGS LH287 resin system
e Objective 2: Tests to be performed
e ASTM D3039, ASTM D6641, ASTM D3518, ASTM D5379, ASTM D790, ASTM
D7249
e Objective 3: Comparing fiber volume fraction, mechanical properties according to
standards above.
e Objective 4: Based on results, define optimal process parameters and lay-up.

This project has received funding from the European Union’s Horizon 2020
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2_A&A_PBC_APoCoP

Title: Automatic placement of corrosion protection for hybrid light weight aeronautical
assemblies

Summary

Structural assemblies using dissimilar materials require measure to limit galvanic corrosion
between the different components. When combining CFRP materials with aluminum the
current accepted protection scheme is using edge sealing of the CFRP part and using silicon
fillet sealing of the aluminum parts. Today these measures are applied manually. The
purpose of this challenge is to automate both the placement of the edge sealing of the CFRP
part as well the placement of fillet seal between the edge of the Aluminum part and the
CFRP.

Scope: Target parts: complex 3D shaped parts with reduced accessibility

Technical issues:

e seal application is highly temperature humidity, batch and local geometry depend-
ent and is requiring an adaptive approach
e Accessibility is poor so a compact solution is required

Targeted operations:

e Sealant fillet
e Resin edge sealing

\ Resin Edge
Sealing
Sealant Fillet |
Objectives:

e Define process parameters and process control means
¢ Develop automated head for application
e Automated for complex 3d shaped parts

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 101005435
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3_A&A_PBC_SpreadTape
Title: Quality assurance and measurement system for spread fiber tapes

Summary:

Unidirectional continuous fiber-reinforced thermoplastic tapes (UD tapes) are a playing an
increasingly role as prepreg material in fiber reinforced plastics for many applications such
as automotive, aerospace and consumer products. Essential quality criteria of UD tapes are
among others highly aligned fiber orientation, homogeneous fiber area weight and constant
thickness. There is a lack of knowledge and suitable systems for the quality assurance of
this criteria based on inline measurement systems for dry spread fiber tapes. Aim of this
project should be a selection and test of suitable commercially available optical
measurement devices, development of a prototype in combination with a sophisticated
evaluation software which can be tested on a tape production line.

Scope:

UD tape production lines are based on roll-to-roll processes pulling fiber rovings from creels,
spreading them to a dry fiber tape and impregnating it with thermoplastic melt (Fig 1). Quality
of the tape and thus, mechanical performance for lightweight applications, is mainly
influenced by the spreading and impregnation process. Quality control is needed already
after the spreading process to detect the tape thickness over the working width and thus,
fiber area weight and most critical: gaps. Here optical measurement systems are favored but
not yet suitable for the prevailing material and process conditions. Commercially available
(optical) measurement devices should be researched and assessed on suitability. Based on
a jointly selected preferred solution a prototype should be developed in combination with a
sophisticated evaluation software. The system will be tested on a tape production line of
challenge giver.

Position of qualitiy control

Impregnation and consolidation spreadin feedin Fiber distance
p g 9
moduls device device adjustment

turret winder  take up device

creel (80 bobbins)

9
APEENERRRED
puRaRRRRRR Y
Qadd

T

Fig. 1: Layout of the UD tape production line and position of the targeted measurement system

Objectives:

e Rating list of commercially available measurement devices considering the prevailing
material and process parameters as well as measurement requirements

e Design proposal for measurement prototype with budget estimation (cooperation
partner 1)

e Software implementation for signal processing and evaluation (cooperation partner
2)

e Stand-alone prototype for functional tests (in cooperation with challenge giver)

e Installed prototype on challenge giver's tape production line in the development cen-
tre

This project has received funding from the European Union's Horizon 2020
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4_A&A_PBC_CFRPwing
Title: 3D-printed micro-pins and nano-enhanced adhesives

Summary Composites have flown on commercial safety critical aircraft primary structures
for more than 30 years, but only recently have conquered the fuselage, wingbox and wings,
most notably on the Boeing 787 Dreamliner and the Airbus A350 XWB. These carbon fiber-
reinforced plastic (CFRP) structures, however, still require assembly with thousands of
mechanical fasteners, which are today the most convenient and least expensive way to
meet current certification requirements with addition of significant weight penalties and
high environmental footprint. Adhesive composite joints have been progressively replacing
mechanical fasteners, mainly for secondary aircraft parts, and only in exceptional cases
safety-critical aircraft primary structures. For aero-structure manufacturer, the general
view prevails that the full cost and weight savings of composites cannot be achieved until
bonded joints can be certified without fasteners. A breakthrough joining technology is
needed where the currently used technigue (adhesive bonding and bolting) are coupled in a
structured manner to overcome the major drawbacks associated to each joining technique.
Current advancement in 3D printing of micro-pins and nano-enhanced polymers are
promising candidate to progressively replace current joining techniques.

The present challenge proposes a novel solution enabling composite joining for
aerostructures but also secondary parts for automotive and for segmented wing blades
within the energy sector, exploiting the combination of 3D-printed micro-pins and nano-
enhanced adhesives which could finally meet in-service loadings requirements
(aeronautics) and reduced time of assembly (aeronautic/automotive) leading to substantial
cost and weigh savings as well as extended fatigue life (energy). The proposed challenge
focus on the optimization of shape micropin and development of nano-based filled adhesive
to improve the damage resistance behavior of composite-to-composite joint for part
assembly and repairing process.

Taking the most out of micropin interleave layer optimized by modelling technique and
manufactured by 3D printing process and developing new nanofilled adhesive to improve
surface interface and fracture performance also by “ad hoc” synthesized nanoparticles,
enhancement of the final composite-t0-composite joining and also composite-to-metal
could be attained as also, recently, reported within the frame of a FP7 funded EU project,
titled EXTREME. The ultimate goal of this challenge is to test feasibility and effectiveness of
the proposed solution by comparing CtC and CtM engineered joints comparing them with
traditional adhesive and riveted analogous items.

Scope

e Improve the joining behavior of composite-to-composite primary element;

e Enhance repairing technigue by use of novel engineered interface solution;

e Demonstrate the reliability and effectiveness of through-thickness micro-reinforce-
ments and nano-filled adhesive to strength composite joining:

e Exploit new morphologies and geometry of nanoparticles to achieve superior matrix
damage performance and resilient performance;

e Micro-pin shape and density optimization for the required service loads and applica-
tion

This project has received funding from the European Union’s Horizon 2020
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e Modelling the effect of different pin shape on the damage tolerance in the joining
element;

e Implementation of computational technique to predict delamination phenomena in
unidirectional and multidirectional composites under out-of-plane loading to model
both interlaminar and intralaminar cracks.

Current SotA Current Challenge Contribution

@ 3
o i<,
§_ . é Repair is still costly and time-consuming due to uncertainty in residual Improve repairing methods and
g 5 strength and quality. implementation monitoring system
< g
g Penetration volume rate is lower than 2% because manufacturing Improve process technology for joining
© 'g processes are not suitable for large-scale production. and fast production of assembled parts
g £ ¢
= S 3
E = E Current adhesive systems in headlamps are mostly based on thermoset Enhanced  joining  technique  for
g § g which very rigid and non-reversible. The substrate materials are difficult repairing with extended service life
% 9 < to be recycled or repaired. A thermoplastic adhesive could offer
§_ E advantages w.r.t. re-use of components.
>
€
Main applications for renewable energy e.g. wind industry; FRP are Exploitation of nandfiller effects to
- effective as blade materials since they can bear high stress while being improve damage performance and
o> lightweight. Current commercial solutions mainly rely on discontinuous  fatigue life
E fibres; use of continuous fibres with enhanced performance is limited to
lab scale (TRL4).
Objectives:

e Simplifies the joining methodology eliminating holes and riveting or bolting

e Achieve a nanoparticles-based material to improve adhesion;

e Optimization of pin shape, location and associated 3D printing process for specific
use case applications

e Development of nano-reinforced adhesives, resins and automatic fiber placement
preforms manufacturing

e Demonstrating and validating the technology in five distinct case demonstrators, re-
spectively, riveting, bonded, pinned, nano-modified bonded and hybrid (i.e. and
pinned-nanomodified) elements.
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27_A&A_PBC_InjectModel
Title: Development of flexible technology modules for injection molding

Summary

Development of flexible technology modules for injection molding machines and injection
molding lines for processing fiber-filled thermoplastics (fiber composite plastics) into
lightweight molded parts in automotive and aerospace applications.

Injection molding of thermoplastics is one of the main technologies for the production of
molded parts. Special injection molding processes are suitable for applications as lightweight
molded parts in vehicles and in aerospace, which use fiber reinforcements to increase the
mechanical characteristic values of the molded parts and/or to reduce the mass of the
molded parts by processing foamed thermoplastics. For large-area molded parts with low
wall thicknesses and thus long flow paths of the melts in the mold cavity, equipment
(devices / assemblies) to be specially developed are required for injection molding machines
and injection molding systems.

Main components and functions of these components to be developed are:

e Hotrunners for leakage-free absorption of the thermoplastic melt from the plasticiz-
ing and injection unit for largely loss-free onward transfer to the sprue bush of the
mold-forming die.

e Sensors for recording the parameters of the melts as they flow through the hot run-
ner (data acquisition for Al and Industry 4.0).

e "Housings" (holding devices) for the hot runners adapted to the machine or system,
which thermally insulate them and absorb forces acting on the hot runners from the
outside, e.g. the nozzle contact pressure of the plasticizing and injection unit.

e Opening and closing devices for the hot runner to prevent melt leakage.

e Flow-optimized design of the geometry of the melt channel in the hot runner to min-
imize damage to mold fillers, e.g. fibers.

Molded parts made from reinforced thermoplastics have lightweight potential compared
with those made from metallic materials due to lower densities, while retaining virtually the
same mechanical properties. This reduces the mass of the vehicles, which will lead to CO2
savings in operation. Furthermore, molded parts made of thermoplastic are recyclable - at
the end of their service life, the molded parts can be recycled mechanically and/or
chemically.

Scope

For the production of thermoplastic lightweight molded parts by injection molding, injection
molding machines and injection molding lines are required in addition to the mold-forming
tools. Commercially available machines and systems are limited in terms of their flexibility
for technology and application trials. Flexible technology modules to be developed, e.g. in
the form of hot runner adapter plates, enable the melt to be conveyed to the mold sprue
bush largely independently of the respective machine. Furthermore, it is possible to easily
introduce additives, e.g. fibers, into the melt flow and to record process parameters with
suitable sensors.
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Objectives

Development of flexible technology modules for injection molding machines and injection
molding lines for the production of thermoplastic large structural parts for lightweight
applications, enabling:

e Processing of long fiber additives,
e Processing of high-temperature plastics, e.g. PEEK,
e Production of foamed lightweight molded parts with Class A surfaces.

10

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 101005435




“AMULET

28_A&A_PBC_Airintake
Title: Cost-effective lightweight design and tool-less manufacturing for an Air Intake duct
of ECS application

Summary

The component proposed for the technological study in this project, selected on the basis
of the OEM's choice to identify a material and process that can lead to a considerable
reduction in weight and in cost is the Air intake duct of the Environment Control System
(ECS). Challenges when designing ECS ducting can stem from the complexity of component
configuration, a powerful solution for overcoming these difficulties could be additive
manufacturing.

Scope

Create a demonstrator with an alternative material and process of the Air intake duct of the
Environment Control System (ECS), and test it statically. Air Intake Duct is made of
autoclave-cured carbon fiber material and is already manufactured in one piece.

The scope is to identify a material and process that can bring significant weight and cost
savings on this component and on all similar complex shaped parts. In particular, the
challenge is to identify a process and a material able to introduce any change easily, without
high costs.

For a real possession of the technolog