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Motivation
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can be the connective
medium across all

Properties

nanomaterials disciplines,
to boost EU industry
towards innovation.
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The characterisation cluster - 2014
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Success stories T UnivSEM project UNvV " SEM

“Universal” FIB-SEM: Swiss-knife nanotool
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Program : FP7; 2012-2015
Coordinator : TESCAN, CZ

Fully integrated multi -modal characterization Consortium : 8 partners, 3
countries, 5 companies

Single tool with fully integrated capabilities for imaging,
manipulation and analysis

CRM (Confocal Raman Microscopy); TOF-SIMS (Time-of-
Flight Secondary lon Mass Spectrometry); EDX (Energy | _
Dispersive X-ray Spectroscopy); EBSD (Electron Back- |\ -
Scattered Diffraction) -~ ¥ -

SEM, SPM, FIB, GIS i nanostructures and imaging

World's first fully-integrated Raman spectrometer + SEM

LOAD-LOCK




Success stories i ISTRESS project _W_ ISTRESS |

- Residual stress analysis achieves 3D nasoale capability, at accessible cost, by FIB
micro-milling coupled with DIC
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« Particle contamination
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Performance of Diesel Injection system
\ coatings improved by one order of Improved stability of multilayer
FIB/SEM microscope magnitude by controlling stress profiles RFMEMS by stress control

Good Practice Guideline published soon by NPL




MODCOMP’s Success Story

Multicyclenanoindentatioacheme
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NaneMechanical characterization of CNTs carpet

C Under the compression of the indenter, the individual tubes first bend (an
elastic, time-independent deformation), and then begin to contact with
neighboring tubes.

C When the indenter load is held constant over time, the changes in
contacts may still continue.

C The contact deformation (such as sliding) dissipates energy, which is
evidenced by the hysteresis loops observed in the indenter loadingi
unloading cycle.

Surface analysis and mechanical behaviour mapping of vertically aligned CNT forest array through nanoindentation,

EP Koumoulos, CA Charitidis Applied Surface Science 396, 681-687

Dragatogiannis D., et al., Nanoindentation study of carbon fiber reinforced epoxy matrix composites and local deformation inhomogeneities, ICEM17, In 17th
International Conference on Experimental Mechanics, Rhodes, Greece, July 3-7 (2016).



https://scholar.google.gr/citations?view_op=view_citation&hl=el&user=5hBWfZsAAAAJ&sortby=pubdate&citation_for_view=5hBWfZsAAAAJ:j3f4tGmQtD8C

General information - EMCC

The European Materials Characterisation Council (EMCC) is a European initiative set up at the
beginning of 2016, based on and strengthening the existing European Materials Characterisation
Cluster (created at the end of 2014).

The EMCC is a bottom-up activity based on the involvement and support of a wide range of
stakeholders.

The aim of the EMCC is to support the process of developing and improving characterisation
tools to bring the development of nanomaterials and advanced materials in Europe into end
products more successfully.

Coordination between European, national, regional initiatives and Member State support and
contribution will be essential to reach full impact of the EMCC.



http://www.characterisation.eu/

From Cluster to Council

V After establishing as a council, EMCC has become a body for individual members, which can also
supports clustering of projects;

http://www.characterisation.eu/index.php/members

V Acompendium of projects is currently being built, that will allow to bring new members into the
council;

V EMCC is currently seeking for new members:
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http://www.characterisation.eu/index.php/members

Stakeholders

V Materials Scientists covering all types of characterisation expertise,

microscopy (visible light and extended ranges (IR, UV), electron, ion, X-ray)
SPM and AFM-based techniques

Diffraction

Spectroscopy

Micro/nano-mechanical techniques

3D characterisation

Surface and interface characterisation techniques

etc.
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V Developers and manufactures of analytical instruments (both academic and industry)
V Materials manufacturers and integrators (industrial end-users of characterisation)

V Standardisation Bodies and Metrology Institutes.




Importance of Characterisation
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Modelling Characterisation Standards

Characterisation is most widely used and most important tool for engineering & upscaling.

Source: Characterisation: a central pillar for Engineering and Upscaling, EMCC Report to EC, 2016




A strategic Initiative

Cross-cutting

Add value to domain
activities

Support engineering &
upscaling towards

market introduction.

NSC
Safety

MARKET

Engineering & Upscaling

v v
EMCC EMMC
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Strategic direction

U Support the process of developing and improving characterisation tools to bring the
development of nanomaterials and advanced materials in Europe into end products more
successfully.

U Coordination between European, national, regional initiatives and Member State support and
contribution will be essential to reach full impact of the EMCC.




Objectives

To support establishing a community of European stakeholders in the process of developing and
Improving characterisation tools in order to bring the development of nanomaterials and advanced
materials in Europe into end products more successfully.

To gather the needs and requirements of that community for characterisation tools and supporting
actions.

To provide a forum for discussion, problem solving and planning R&lI activities in Europe.

To establish the formation of standard methodologies on nanocharacterisation in Europe, and
create a common background.




Objectives

V To create a platform for nanocharacterisation, with the attempt to act with Open Research Data.
V To link nanometrology with in-situ monitoring and industrial needs.

V To provide a suitable background for regulation and nanosafety.

V To support EC policy development, underpinning the relevant EC priorities, with a stakeholder driven
roadmap for characterisation techniques for engineering and upscaling of nano-materials and advanced
materials in Europe. This activity is to support the strengthening of Europe’s industrial capacity and
competitiveness.




Working groups

WG 1. Instrumentation and Metrology (Tofail Syed, Bojan Boskovic)
WG 2. Standardisation (Marco Sebastiani, Caterina Minelli)

WG 3. Characterisation Data and Information Management (Chris
Eberl, Gerhard Goldbeck)

WG 4. Regulation, toxicology and safety (Hans Marvin, Steve Hankin)
WG 5. SMEs & Industrial Needs (Kiran Nagavalli)

WG 6. Policy (Gerhard Goldbeck, Bojan Boskovic)

WG 7. Networking Activities (Ehrenfried Zschech, Costas Charitidis)
WG 8. Dissemination (Elias Koumoulos, Bojan Boskovic)

WG 9. International Cooperation (Tofail Syed)




Current Stakeholders — a first survey
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Current Industrial application sectors — a first survey
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Roadmap for Materials Characterisation

Authors: EMCC Operational Management Board

B. Boskovic, C. Chatritidis, C. Eberl, G. Goldbeck, S. Kiran , E. Koumoulos, H. Marvin, C.
Minelli, M. Sebastiani, F. C. Simeone, T. Syed, A. Taylor, E. Zschech

Input:

« EMCC Survey of development needs for characterisation (May/June 2016)
Characterisation: a central pillar for Engineering and Upscaling, EMCC Report (Mar 2016)




Roadmap for Materials Characterisation

Contents:

U Objectives and vision

U Status

U Four key areas requiring actions
« Coordination and harmonisation
* Improved access to characterisation capacities and capabilities
« Advancement and valorisation of characterisation tools

 Digitalisation and automation
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Roadmap for Materials Characterisation

Planning for Key Areas

Criteria:

Timescale in which the action can be realised (short, i.e. 2-3years/medium, i.e. 3-5 years/long, i.e. 5-
10 years)

* Priority/urgency of the action

* Well established/mature research and innovation agenda

* EU added value

« Economic impact




Main strateqgic actions that are identified in the roadmap

1. Coordination and harmonisation of efforts in order to capitalise on European excellence in
materials characterisation i towards improved accessibility of information and knowledge
about materials characterisation by manufacturing end-users;
2. Buildinganindustry-d r i ven Ai nnovati on es@adishyentoeptatiormsforr ough t
characterisation ;
3. Advancement of materials characterisation tools and devices - towards real-time nano-
characterisation;

4. Supporting digitalisation and automation.
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Final Steps before Roadmap publication

V Open discussion with stakeholders and input from EMCC members.

V Input collected at ENF through a roundtable during Workshop n.12
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Collaboration with other European initiatives

The EMCC has/seeks close interactions with other Clusters/Councils, in particular

the European Materials Modelling Council (EMMC)

EPPN, NSC and the Engineering &Upscaling Cluster

the EuMaT — European Technology Platform for Advanced Engineering Materials and Technologies
the Research Data Alliance (RDA)

the Nanofutures initiative

JRC Geel (survey on reference materials run via EMCCQC);

VAMAS, ISO, CEN

<K<K LKL LKKL

There is a strong link to the Alliance for Materials (A4M) as well as to the European Materials Research
Society (EMRS) and the Federation of European Materials Societies (FEMS).



http://emmc.info/
http://www.eumat.eu/
https://rd-alliance.org/
http://www.nanofutures.eu/
http://www.eumat.eu/home.aspx?lan=230&tab=772&pag=1422
http://www.european-mrs.com/
http://www.fems.org/

Activities 2016

V European Materials Characterisation Council (EMCC) was set up at the beginning of
2016 (kick-off meeting March 11, 2016).

V EMCC internal report: Characterisation: a central pillar for Engineering and
Upscaling, EMCC Report (Mar 2016)

V Meeting of the EC Task HRmexpertsdodihated @ eitGdwas s at i onf
held on May 18, 2016 (EMCC representatives: G. Goldbeck, E. Zschech)

V EMCC Survey of development needs for characterisation (May/June 2016): Survey
was evaluated and results used for action and roadmap documents.

V EMCC Workshop was held at the European Conference Industrial Technologies in the RAI
Amsterdam on June 24, 2016.

V Meeting of the EMCC OMB was held on November 18: Actions document of the EMCC
OMB established,

V Web page updated:
- Mission statement and objectives
- Horizontal themes
- Council structure
- Newsletters
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http://www.characterisation.eu/

Activities 2017

V EMCC at EuroNanoForum 2017!
The European Materials Characterisation Council will participate actively at the
EuroNanoForum 2017 in Valetta, Malta, on 21 - 23 June 2017

V Publication of EMCC Roadmap for Materials Characterisation

V Workshops/Symposia supported by EMCC:

V Workshop Frontiers in Materials Characterisation towards Industrial Translation
(FRIMACHAT) 2017

University of Limerick, Limerick, Ireland, 11/13 July 2017

V 5t Dresden Nanoanalysis Symposium (DNS)

Fraunhofer IKTS Dresden, Germany, 1 September 2017
www.hanoanalysis.fraunhofer.de

V Symposium Materials 4.0 at the Werkstoffwoche in Dresden
Messe Dresden, Germany, 27 - 29 September 2017
https://www.werkstoffwoche.de/kongress/werkstoffe-40-simulation-modellierung/



http://www.nanoanalysis.fraunhofer.de/
https://www.werkstoffwoche.de/kongress/werkstoffe-40-simulation-modellierung/

Thank you very much!!! PP E;goNanoForum

Workshop - Friday 239 June 2017

9:0071 9:50: Materials characterisation as fundamental driver
for open innovation: the view from academia and industry

A. M. Korsunsky (University of Oxford): S. Diplas(SINTEF):
From macre to nanascale:characterisation Defining the role of advancetharacterisation
challenges for industriy the example of in production upscalingor the manufacturing

additive manufacturing industry



http://euronanoforum2017.eu/
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiUlP6_pdPTAhWGtRQKHcdfDoQQjRwIBw&url=http://www.korsunsky.org/?team=professor-alexander-korsunsky&psig=AFQjCNHNuLfsaY_fR2vM85JFfUVFNCqORA&ust=1493886084490279

