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The delay in issuing the deliverable D6.3 final version was delayed to agree with the
editor the final form of the SUPERMAT flyer for printing and establishing the
first draft of the SUPERMAT workshop on Industrial Needs and Standardization
in Materials for Extreme Environments.

The present SUPERMAT Report presents:

* First SUPERMAT E-Newsletter that will be delivered to all members of the partners’
networks

*+ SUEPRMAT flyer (2 pages on both sides of an A4 sheet paper that will be folded
vertically in three) to be printed and distributed with the occasion of different events;

* SUEPRMAT poster;

All these documents are public and may be downloaded from SUPERMAT web page
WWww.imnr.ro/supermat
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The VIRTUAL Centre for Integration of INNOVATIVE Synthesis
and Processing Methods for SUSTAINABLE Advanced Materials
Operating under Extreme Conditions—SUPERMAT

Project funded by the European Union’s Horizon 2020 Research
and Innovation Programme under grant agreement No 692216.
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The main objective of SUPERMAT project is to create a virtual centre to boost the knowledge and
technology degree of innovation potential for sustainable advanced materials operating under extreme
condition. This require substantial progress by focusing the research on: ab-initio modelling and simulation for
developing new materials with tailored properties to withstand thermo-mechanical extremes, new processing methods
enabling to produce bulk materials (e.g. spark plasma sintering, field assisted sintering, gel casting) with controlled
surface/interface properties and modern coatings methods (physical, chemical, electrochemical) featuring advantages
such as versatility of materials range to be coated, properties independent of thermodynamic compositional constraints,
the ability to control defects states and concentrations, the controllable production of different microstructures and
morphologies (including nanosized architectures).

The proposed support activities developed by the 7 partners will foster the progress in the field by: improving
existing modelling and simulation tools for ab-initio design of novel multimaterials for extreme environments, select
case studied materials with high application potential in energy equipment and machinery, propose best available
technologies for selected materials, propose characterisation methods to be certified for future standardisation,
organise specific workshops, seminars, webinars and conferences with industry, local and National Governmental
Agencies, ONGs, organise summer schools and training for young researchers, propose an European curricula for
PhD students in the field of materials for extreme conditions, dissemination of the results on large scale and proposing
joint collaborative research H2020 projects and involvement in the strategy of EIT Nanofutures and Critical Raw
Materials.

SUPERMAT kick of meeting in Bucharest, 25-26 January 2016

The effective start of SUPERMAT project took place with the occasion of the kick off meeting held at IMNR
headquarter in Pantelimon, Romania. The Management Consortium has established the work strategy for the first 6
months of the project. A visit to IMNR laboratory and pilot facilities from the HighPTMET centre develop by Structural
Funds was organized.
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This project has received funding from the European Union’s Horizon 2020 research and 4
innovation programme under the Marie Sktodowska-Curie grant agreement No 691095
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SUPERMAT presentation in EMRS Spring meeting

i Structural Alloys Pilot The project scope and expertise of the Consortium has
) — been presented on 05 May in E-MRS Spring Meeting,
R Symposium E ,Substitution of critical raw materials:

MML (3 Divisions)
m

synthesis, characterization and processing of new
advanced materials in optoelectronic and magnetic

Structure-Property Relationships.
Computation, Theory, Expt

A e devices’, organised in Lille, France.
e : The contribution will be published as conference paper
CALPHAD, Diffusion Mobili . . . . = g
= . Oiseminaton and special issues in physica status solidi (c).
Ed
Atomic Scale Models Experimental Inputs
‘:T:‘:::‘:r Ab initio, Mc!:c;zﬁ?::a;ﬁmomemrln, Crystal Structure, Di:::\:n,fhgrmnchemiul ) . . )
SUPERMAT in the 15t Edition of the Romanian Seminar

in Nanosciences and Nanotechnologies

Dr. Radu R. Piticescu presented the SUPERMAT project and
its expected contribution to the National Smart Specialisation
Strategy in Nanosciences and Nanotechnologies as an
invited talk in the seminar organized by the Romanian
Academy on June 15, 2016 in Bucharest, the great
Amphitheatre of the Romanian Academy.

The full program is presented on
http://www.romnet.net/nano/SNN2016

Next Action: SUPERMAT workshops in Burgos, Spain

In the period 6-7 October 2016 two workshops dedicated to innovation guidlines for
industry and standardisation in materials for extreme environments will be organized in the frame
of SUPERMAT project, with the special support from University of Burgos-ICCRAM and ENEA Rome.
These will be done in conjunction with other activities from the COST Action CA 15012 Critical
Raw Materials under Extreme Environments — CRM Extreme. A high number of industrial
participants from industrial companies is expected. The actual programe is the following.

INNOVATION TOWARDS TECHNOLOGY AND STANDARDIZATION FOR EXTREME CONDITIONS AND HIGH
EXIGENCY INDUSTRY.

5th OCTOBER:

8:30 - 9:00 Registration

9:00 - 9:15 Institutional opening

9:15 - 9:45 Key note presentation: /mportance of the high exigency industry and the extreme conditions
technology innovation in Europe. EU Commission.

9:45 - 10:15 Key note presentation: High exigency engineering as the innovation engine of Castilla y Leon
and the city of Burgos.

10:15-10:45 Key Note presentation: Catalyzing technology innovation in Europe for the Automotive,
aerospace and manufacturing sectors.

10:45 - 11:20 Coffee break

Session: Regional Smart Specialization technology development and the extreme conditions industry
11:20 - 11:40 The importance of Regional Smart Specialization to catalyze high level industrial innovation
11:40 - 12:00 Case study: Regional specialization strategy and clustering high level technology industry

This project has received funding from the European Union’s Horizon 2020 research and 5
innovation programme under the Marie Sktodowska-Curie grant agreement No 691095
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(Finland)

12:00 - 12:20 Case study: Aerospace activity and specialization in the region of Sardegna (ltaly)
12:20-12:40 Case study: pending a region

12:40-13:00 Case study: pending a region

Session: European Activity in research, development and innovation of technology for engineering under
exigent conditions

13:00 - 13:20 ICCRAM a competence center exploring the forefront technology for extreme conditions.
13:20 - 13:40 SUPERMAT: towards an European Competence Center for the high exigency industry

13:40 - 14:00 COST_EXTREME

14:00-16:00 Networking lunch and informal technology showroom

16:00-18:00 Session: Industrial development, technology challenges and needs of the industry working under
extreme conditions

18:00-18:30 Wrap up, conclusions. Summary of needs of the aerospace sector.

Discussion about how to integrate the innovation needs into the regional policy and dynamizing policy

6™ OCTUBRE

8:30 - 9:00 Registration

9:00 - 9:10 Welcome and opening of the session

9:10 - 9:40 Key note presentation: Spanish efforts towards innovation in the automotive industry and
manufacturing/tool makers.

9:40 - 10:10 Key note presentation: /nnovation catalysis in the manufacturing and tool makers industry.
10:10-10:40 Key Note presentation: /mportance of standardization in the innovation of technology for the
automotive, aerospace and manufacturing sectors

10:40 - 11:00 Coffee break

11:00 - 14:20 Session: Industrial development, technology challenges and needs of the industry working
under high exigency: components, tools and machinery industry

14:20-15:30 Networking lunch and informal technology showroom

Session: Standardization in materials and processes for the high exigency industry

16:30-17:00 Importance of standardization in the manufacturing, components and tool makers sector
17:00-17:30 Exigent conditions and standards in aerospace technology

17:30-18:00 Accreditation importance in the Energy sector.

18:00-18:30 Wrap up, conclusions. Summary of needs of the energy, manufacturing sector.

Discussion about how to integrate the innovation needs into the regional policy and dynamizing policy
CLOSING OF WORKSHOP

To see the final program of these days to be finally decided, please visit
www.imnr.ro/supermat and http://www.crm-extreme.eu.

You may download the SUPERMAT Flyer and Servicies offered by partners from the project web
page www.imnr.ro/supermat.
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Abstract

The main objective of the SUPERMAT project is to create a virtual
centre to boost IMNR position in Bucharest-lifov region and
Romania by increasing the knowledge and technology degree of
innovation potential for sustainable advanced materials operating
under extreme condition.

Developmentand understanding of these mate-
rials open new opportunities to enhance the com-
petitiveness of regional and National SMEs in the
priority machinery and equipment sector. The con-
cept of the virtual centre SUPERMAT stands on:

Significantly improving scientific capacity of IMNR

in novel nano/micro structured materials under

extreme conditions; Implementing innovative actions and boosting
entrepreneurship; Improving the technology transfer and services
offered by IMNR at Bucharest-IIfov region, National and European
levels; Extend synergies between IMNR and the 6 Research Centres
from France, Spain, Italy, Sweden and UK and ensure continuation of
the virtual centre after the project end. The proposed support activi-
ties will foster the progress of the field by: improving existing model-
ling and simulation tools for ab-initio design of novel multimaterials
for extreme environments, select case studied materials with high
application potential in energy equipments and machineries, pro-
pose best available technologies for selected materials, propose
characterisation methods to be certified for future standardisation,
organise specific workshops, seminars and conferences with indus-
try, local and National Governmental Agencies, NGOs, organise sum-
mer schools and training for young researchers from IMNR, propose
an European curricula for PhD students in the field of materials for
extreme conditions, dissemination of the results on large scale. The
sustainability and continuity of the virtual centre SUPERMAT will be
ensured by proposing joint collaborative research projects for H2020
and National projects calls and involvement in the strategy of EIT
Nanofutures and Critical Raw Materials.
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NATIONAL RESEARCH & DEVELOPMENT INSTITUTE
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Central Ressources : Crystal Growth,

High-pressure, Sintering, Thin Films

Bordeaux, FRANCE

Alain Largeteau

Alain.Largeteau@icmcb.cnrs.fr



Services Offered

KNOWLEDGE AND RESOURCES DATABASES

Main Genome Materials Database
NIMS materials Database

Coatings design: HSC, Thermokinetics, MATHCAD

Alloys design: MATLAB, THERMOCALC,
CALPHAD, MATCALC, MATPRO-J

Atomistic Modelling, Molecular Dynamics:
Quantum Expresso, LAMMPS / HOOMD-BLUE

Finite Elements Methods: COMSOL, ANSYS,
ABAQUS, OPENFOAM, ASL

Ab-initio modelling and high-throughput screening of
novel materials, with an internationally recognized
expertise on thermal properties and phonon transport
(development of the ShengBTE software package)

Silicon Crystallisation Simulation: Thermal interaction,
hydraulic, resistive or inductive heating, thermal process
simulation, materials' defect analysis (Si)

Thermomechanical simulation
(ANSYS) — material database, mechanical testing
Hydrogen embrittlement expertise
(modelling to experiments (300°C, under pressure)

3D Analysis Software for Image Data of Materials: Avizo

Modelling of multi-layered coatings and failures

RESEARCH SERVICES

Green Synthesis of custom designed doped and
complex ceramic nanopowders Test powders
samples up to 100 g /day (TRL 4)

Metallic, ceramic and composite coatings and films using
multiple electron-beam PVD system.

Coating materials: Metals and alloys (including refractory)

Ceramics (bioceramics, refractory)
Metal-ceramic composites

Functionally Graded Materials
Coating surface up to 350 x 350 mm (TRL 5)

Formulation of custom-designed functionalized colloidal
dispersions for 3D bio-plotting applications

ICCRAM - UBU

IMNR

ENEA
CNRS-ICMCB

ICCRAM - UBU

ENEA, USTRAT

CNRS-ICMCB

ICCRAM - UBU

CEA

CEA

CEA

ENEA

USTRAT

IMNR

IMNR

IMNR

Technology infrastructure (1400 sqm.) with semi-
industrial or industrial tools dedicated to powder
metallurgy processes (feedstock preparation,
powder injection molding, 3D printing, sintering,
etc.), for fabricating high-performance materials
(metals, ceramics, refractory, magnetic materials
for high-temperature applications, etc.)

Plasma spray deposition. Detonation gun deposition

Pre-industrial PVD system for deposition of hard
oxides/nitrides coatings (e.g.. Al203, TiO2 ,TiN, Si3N4
through HIPIMS (high power impulse magnetron
sputtering), BPDMS (bipolar pulsed dual magnetron
sputtering), cathodic arc deposition, ion beam
sputtering and e-beam evaporation

CVI industrial scale reactor (e.g. for SiC/SIC and C/C
ceramic matrix composites)

Electrospinning
Mechanosynthesis

Micro-manufacturing research lab. including a facility
for material synthesis and component forming by
electrical field activated sintering technology

Spark Plasma sintering, Hydrothermal Sintering,
Cold isostatic pressing, Vacuum sintering,
Sintering under gas (02, N2, Ar), Hot pressing,
High pressure solid reaction chemistry

Complete chemical analysis of solids,
coatings and solutions using ICP-OES coupled
with laser ablation and AAS spectral systems

Thermal characterisation of materials
(phase transitions, enthalpy of reactions,
activation energy) by DSC — TG methods

Nano-characterisation platform, housing around 40
pieces of heavy research equipment operated by a
staff of experienced researchers and technicians
(lon-beam and X-ray beam, surface analysis, near-field
electron microscopy, optical characterization, magnetic
resonance, and sample preparation), and offering an
access to large research instruments located in
Grenoble (synchrotron and neutron capabilities).

Thermomechanical characterisation of material from TR

to 1500°C (Tensile, fatigue, creep, compression toughness

tests). Metallography analysis, metallurgical expertise

CEA

ENEA

ENEA

ENEA

ENEA

ENEA

USTRAT

ICMCB-CNRS

MATERIALS TESTING AND QUALITY ASSURANCE

IMNR

IMNR

CEA

CEA

Indoor and outdoor solar characterisation platform
Accelerating aging test for PV modules platform

Thermal systems platform (thermal energy storage,
sensitive heat, latent heat, thermochemical)

Mechanical testing for hardness and adhesion
of coatings through nanoindentation and
scratch test - in SEM and in Alr

Thermal characterisation of materials (phase
transitions, Characterization techniques for
coatings: high resolution microscopy (FESEM,
HelM, AFM), structural characteriza-tion (XRD, SAXS),
x-ray compositional analysis (XPS-UPS), optical
characterizations, thermal analyses (DSC, TGA)

Nano-characterisation platform, housing around 40
CSP actvities: residential dish and large scale through
systems; molten salt storage; emissivity testing

Welding (laser, e-beam, TIG)

Characterization for ceramics: X-ray diffraction,
FTIR, FT-Raman, DSC, TG/DTA, Thermal diffusivity,
EPMA, FE-SEM, TEM, Mechanical hardness
(Vickers, Knoops) and optical characterization

Non Destructive Testing and Evaluation by means of:
High Resolution X-ray Computed Tomography,
Thermography, Automatic Ultrasonic testing, Digital

radiography, Eddy Current Testing, Endoscope Inspection

CEA

CEA

ENEA

ENEA

ENEA

ENEA

ICMCB-CNRS

ENEA

TRAINING AND EDUCATIONAL SERVICES

Industrial seminars and webinars for employees
from automotive, energy, machinery and thermal
equipment companies. Introduction of new
concepts and methods for process specialists,
process managers and innovation managers.

Training and education PV: from feedstock to system

Advanced Materials Research Lab. (AMRL) with
a series of new material-characterisation and testing
equipment, including FE-SEM, W-SEM, XRD, GD-OES,
TGA/DSC, AFM, and thermo, thermo-mechanical,
fluidic and mechanical testing machines.

Advancced sintering processes and ceramic
characterization

IMNR

CEA

USTRAT

ICMCB-CNRS
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