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1 - General information
Topic FETOPEN-01-2016-2017

Call Identifier H2020-FETOPEN-2016-2017

Type of Action RIA

Deadline Id H2020-FETOPEN-1-2016-2017

Acronym FLiMT

Proposal title
The foundation for step-change technology of manufacturing light-weight materials based on 
radically new approach of controlling metallic melt homogeneity and synthesis of functional 
phases

Note that for technical reasons, the following characters are not accepted in the Proposal Title and will 
be removed: < > " &

Duration in months 36

Please select between 3 and 6 descriptors that best characterise the subject of your proposal, in 
descending order of relevance. Note that descriptors will be used to support REA services in 
identifying the best qualified evaluators for your proposal.

Descriptor 1

Discipline: Materials engineering   
Subdiscipline: Materials engineering  
Descriptor: Materials engineering (biomaterials, metals, ceramics, polymers, 
composites, etc.)

Descriptor 2
Discipline: Materials engineering   
Subdiscipline: Materials engineering  
Descriptor: Structural properties of materials

Descriptor 3
Discipline: Materials engineering   
Subdiscipline: Materials engineering  
Descriptor: Solid state materials

Descriptor 4

Discipline: Materials engineering   
Subdiscipline: Materials engineering  
Descriptor: New materials: oxides, alloys, composite, organic-inorganic hybrid, 
nanoparticles

Free keywords light-weight materials, aluminum, magnetohydrodynamics, plasma, modeling
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Abstract

Modern and future manufacturing requires light-weight and sustainable metallic materials with very demanding combination 
of mechanical and physical properties for better performance, energy efficiency and material substitution. Conventional 
approaches to material design and production are based on the traditional technologies, e.g. melting, alloying, additions, 
rapid solidification or semi-solid processing, and have reached their limit or require complicated and energy expensive 
technological solutions.  
 
This project aims at developing the foundation for a step-change melt processing based on the control of the atomic 
homogeneity and heterogeneity of metallic systems. This project offers a revolutionary new approach of altering the atomic 
constitution of metallic melts along with the  synthesis of new structural and functional phases by using deeply submerged 
plasma stream introduced locally inside the treated melt volume while applying magnetohydrodynamically controlled heat 
and mass transfer to process the industrially-relevant melt volume. The objective of this project is to develop scientific basics 
and fundamental guidelines for the future technology of new advanced light-weight metallic materials, mostly based on 
aluminium, with unique combination of structural and functional properties for applications in aerospace and automotive 
industry. 
 
The novelty and interdisciplinary nature of the project are in developing new fundamental knowledge and tools on the 
interaction between plasma and aluminium melts (including multi-scale, multi-physics modelling, nonequilibrium 
thermodynamics of new phases); on the solidification of atomically homogenised melts with the control of structure and 
properties of light-weight materials; and in developing foundation for the new technology. 

Remaining characters 191

Has this proposal (or a very similar one) been submitted in the past 2 years in response to a call for 
proposals under the 7th Framework Programme, Horizon 2020 or any other EU programme(s)? Yes No

Please give the proposal reference or contract number.

709684
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Declarations

1) The coordinator declares to have the explicit consent of all applicants on their participation and on the content 
of this proposal.

2) The information contained in this proposal is correct and complete. 

3) This proposal complies with ethical principles (including the highest standards of research integrity — as set 
out, for instance, in the European Code of Conduct for Research Integrity  — and including, in particular, 
avoiding fabrication, falsification, plagiarism or other research misconduct).

4) The coordinator confirms:

- to have carried out the self-check of the financial capacity of the organisation on 
http://ec.europa.eu/research/participants/portal/desktop/en/organisations/lfv.html or to be covered by a financial 
viability check in an EU project for the last closed financial year. Where the result was  “weak” or “insufficient”, 
the coordinator confirms being aware of the measures that may be imposed in accordance with the H2020 
Grants Manual (Chapter on Financial capacity check); or

- is exempt from the financial capacity check being a public body including international organisations, higher or 
secondary education establishment or a legal entity, whose viability is guaranteed by a Member State or 
associated country, as defined in the H2020 Grants Manual (Chapter on Financial capacity check); or

- as sole participant in the proposal is exempt from the financial capacity check.

5) The coordinator hereby declares that each applicant has confirmed:

- they are fully eligible in accordance with the criteria set out in the specific call for proposals; and

- they have the financial and operational capacity to carry out the proposed action.

The coordinator is only responsible for the correctness of the information relating to his/her own organisation. Each applicant 
remains responsible for the correctness of the information related to him/her and declared above. Where the proposal to be 
retained for EU funding, the coordinator and each beneficiary applicant will be required to present a formal declaration in this 
respect.

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union 
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants 
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions. 

Personal data protection 

Your reply to the grant application will involve the recording and processing of personal data (such as your name, address and CV), which 
will be processed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with regard to the processing of personal data by 
the Community institutions and bodies and on the free movement of such data. Unless indicated otherwise, your replies to the questions in 
this form and any personal data requested are required to assess your grant application in accordance with the specifications of the call for 
proposals and will be processed solely for that purpose. Details concerning the processing of your personal data are available on the 
privacy statement. Applicants may lodge a complaint about the processing of their personal data with the European Data Protection 
Supervisor at any time. 
 
Your personal data may be registered in the Early Warning System (EWS) only or both in the EWS and Central Exclusion Database (CED) 
by the Accounting Officer of the Commission, should you be in one of the situations mentioned in: 
-the Commission Decision 2008/969 of 16.12.2008 on the Early Warning System (for more information see the Privacy Statement), or 
-the Commission Regulation 2008/1302 of 17.12.2008 on the Central Exclusion Database (for more information see the Privacy Statement) .
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List of participants
# Participant Legal Name Country

1 TECHNISCHE UNIVERSITAET BERLIN Germany

2 BRUNEL UNIVERSITY LONDON United Kingdom

3 TECHNISCHE UNIVERSITEIT DELFT Netherlands

4 UNIVERSITE DE ROUEN NORMANDIE France

5 MONTANUNIVERSITAT LEOBEN Austria

6 ECM Space Technologies GmbH Germany

7 Фізико-технологічний інститут металів та сплавів НАН України Ukraine

8 NACIONALNIY TEHNICHNIY UNIVERSITET UKRAINI KIIVSKIY POLITEHNICHNIY INSTITUT Ukraine

This proposal version was submitted by Andrey GIRENKO on 14/01/2017 09:53:24 Brussels Local Time. Issued by the Participant Portal Submission Service.



European Commission  
Research & Innovation - Participant Portal 
Proposal Submission Forms

Page 6 of 33

Proposal ID 764659 Acronym FLiMT

Last saved 30/12/2016 14:37:52H2020-FETOPEN-2015.pdf - Ver1.00  20160504

Short name TUB

2 - Administrative data of participating organisations
PIC
999986678

Legal name
TECHNISCHE UNIVERSITAET BERLIN

Short name: TUB 
  
Address of the organisation

Town BERLIN

Postcode 10623

Street   STRASSE DES 17 JUNI 135

Country Germany

Webpage www.tu-berlin.de

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status................................... 2015 - no

SME self-assessment ......................................  unknown

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: - - Not applicable

Enterprise Data
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Short name TUB

Department(s) carrying out the proposed work

Department name Aerospace Research Institute

Street Marchstraße 12-14

Town Berlin

Same as organisation address

Department 1

not applicable

Country Germany

Postcode 10587

Dependencies with other proposal participants

Character of dependence Participant
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Short name TUB

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Berlin Post code 10587

Street Marchstraße 12-14

Website https://www.raumfahrttechnik.tu-berlin.de

First name Klaus Last  name Briess

E-Mail klaus.briess@ilr.tu-berlin.de

Position in org. Head of Department

Department Aerospace Research Institute

Phone 2 +xxx xxxxxxxxx Fax +49 (0)30 314-21306

Sex Male FemaleTitle Prof.

Same as organisation address

Country  Germany

Same as organisation

Phone 1 +49 30 314-21339

Other contact persons

First Name Last Name E-mail Phone

Andrey GIRENKO a.girenko@giraf-pm.com +491703218955
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Short name BRUNEL UNIVERSITY LONDON

PIC
999749610

Legal name
BRUNEL UNIVERSITY LONDON

Short name: BRUNEL UNIVERSITY LONDON 
  
Address of the organisation

Town UXBRIDGE

Postcode UB8 3PH

Street   KINGSTON LANE

Country United Kingdom

Webpage www.brunel.ac.uk

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status................................... 2014 - no

SME self-assessment ......................................  unknown

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: - - Not applicable

Enterprise Data
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Short name BRUNEL UNIVERSITY LONDON

Department(s) carrying out the proposed work

Department name Brunel Centre for Advanced Solidification Technology

Street KINGSTON LANE

Town UXBRIDGE

Same as organisation address

Department 1

not applicable

Country United Kingdom

Postcode UB8 3PH

Dependencies with other proposal participants

Character of dependence Participant
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Short name BRUNEL UNIVERSITY LONDON

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town UXBRIDGE Post code UB8 3PH

Street KINGSTON LANE

Website http://www.brunel.ac.uk/bcast

First name Dmitry Last  name Eskin

E-Mail dmitry.eskin@brunel.ac.uk

Position in org. Professor

Department Brunel Centre for Advanced Solidification Technology

Phone 2 +xxx xxxxxxxxx Fax +441895269758

Sex Male FemaleTitle Prof.

Same as organisation address

Country  United Kingdom

Same as organisation

Phone 1 +441895265317

Other contact persons

First Name Last Name E-mail Phone

Teresa Waller teresa.waller@brunel.ac.uk +441895266206
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Short name TU Delft

PIC
999977366

Legal name
TECHNISCHE UNIVERSITEIT DELFT

Short name: TU Delft 
  
Address of the organisation

Town DELFT

Postcode 2628 CN

Street   STEVINWEG 1

Country Netherlands

Webpage www.tudelft.nl

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status................................... 2015 - no

SME self-assessment ...................................... 2015 - no

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: 853 - Higher education

Enterprise Data
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Short name TU Delft

Department(s) carrying out the proposed work

Department name Materials Science and Engineering

Street Mekelweg 2

Town Delft

Same as organisation address

Department 1

not applicable

Country Netherlands

Postcode 2628

Dependencies with other proposal participants

Character of dependence Participant
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Short name TU Delft

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Delft Post code 2628

Street Mekelweg 2

Website http://www.3me.tudelft.nl/over-de-faculteit/afdelingen/materials-

First name Marcel Last  name Sluiter

E-Mail m.h.f.sluiter@tudelft.nl

Position in org. Associate Professor

Department Materials Science and Engineering

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as organisation address

Country  Netherlands

Same as organisation

Phone 1 +31152784922
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Short name UR

PIC
999465982

Legal name
UNIVERSITE DE ROUEN NORMANDIE

Short name: UR 
  
Address of the organisation

Town MONT SAINT AIGNAN CEDEX

Postcode 76821

Street   RUE THOMAS BECKET 1 MONT SAINT AIGNA

Country France

Webpage www.univ-rouen.fr

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status................................... 2014 - no

SME self-assessment ......................................  unknown

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: - - Not applicable

Enterprise Data
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Short name UR

Department(s) carrying out the proposed work

Department name Groupe de Physique des Materiaux - UMR CNRS 6634

Street Avenue de l'Universite B.P. 12

Town Saint-Etienne du Rouvray

Same as organisation address

Department 1

not applicable

Country France

Postcode 76801

Dependencies with other proposal participants

Character of dependence Participant
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Short name UR

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Saint-Etienne du Rouvray Post code 76801

Street Avenue de l'Universite B.P. 12

Website http://www.univ-rouen.fr/gpm

First name Monique Last  name Calvo-Dahlborg

E-Mail monique.calvo-dahlborg@univ-rouen.fr

Position in org. Chargé de Recherche au CNRS

Department Groupe de Physique des Materiaux - UMR CNRS 6634

Phone 2 +xxx xxxxxxxxx Fax +33232955032

Sex Male FemaleTitle Dr.

Same as organisation address

Country  France

Same as organisation

Phone 1 +33232955336

Other contact persons

First Name Last Name E-mail Phone

Philippe Moguerou philippe.moguerou@univ-rouen.fr +33235146033

Vincent GOUJON dr19.delegue.europe@cnrs.fr

Laurence Lecanu laurence.lecanu@univ-rouen.fr

Marc Lavaux marc.lavaux1@univ-rouen.fr
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Short name MUL

PIC
999898117

Legal name
MONTANUNIVERSITAT LEOBEN

Short name: MUL 
  
Address of the organisation

Town LEOBEN

Postcode 8700

Street   FRANZ JOSEF STRASSE 18

Country Austria

Webpage www.unileoben.ac.at

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status...................................  unknown

SME self-assessment ......................................  unknown

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: 853 - Higher education

Enterprise Data
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Short name MUL

Department(s) carrying out the proposed work

Department name Chair for Simulation and Modeling of metallurgical Processes

Street FRANZ JOSEF STRASSE 18

Town LEOBEN

Same as organisation address

Department 1

not applicable

Country Austria

Postcode 8700

Dependencies with other proposal participants

Character of dependence Participant
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Short name MUL

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town LEOBEN Post code 8700

Street FRANZ JOSEF STRASSE 18

Website http://www.unileoben.ac.at/

First name Abdellah Last  name Kharicha

E-Mail abdellah.kharicha@unileoben.ac.at

Position in org. Researcher

Department Chair for Simulation and Modeling of metallurgical Processes

Phone 2 +xxx xxxxxxxxx Fax 0043 3842 402 3102

Sex Male FemaleTitle Dr.

Same as organisation address

Country  Austria

Same as organisation

Phone 1 0043 3842 402 3115
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Short name ECM SPACE TECHNOLOGIES GMBH

PIC
952866018

Legal name
ECM Space Technologies GmbH

Short name: ECM SPACE TECHNOLOGIES GMBH 
  
Address of the organisation

Town BERLIN

Postcode 10557

Street   JOACHIM KARNATZ ALLEE 21

Country Germany

Webpage www.ecm-space.de

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... no Legal person .............................. yes

Non-profit ...................................................... no

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... no

SME self-declared status................................... 2014 - yes

SME self-assessment ...................................... 2014 - yes

SME validation sme.......................................... 2012 - yes

Based on the above details of the Beneficiary Registry the organisation is an SME (small- and medium-sized enterprise) for the call.

NACE Code: 35.3 - Manufact. (aircraft & spacecraft)

Enterprise Data
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Short name ECM SPACE TECHNOLOGIES GMBH

Department(s) carrying out the proposed work

Department name

Street Please enter street name and number.

Town

Same as organisation address

No departement involved

not applicable

Country

Postcode

Dependencies with other proposal participants

Character of dependence Participant
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Short name ECM SPACE TECHNOLOGIES GMBH

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town BERLIN Post code 10557

Street JOACHIM KARNATZ ALLEE 21

Website www.ecm-space.de

First name Arnold Last  name Sterenharz

E-Mail arnold.sterenharz@ecm-office.de

Position in org. Managing Director

Department ECM Space Technologies GmbH

Phone 2 +xxx xxxxxxxxx Fax +49 30 22016324

Sex Male FemaleTitle Dr.

Same as organisation address

Country  Germany

Same as organisation

Phone 1 +49 30 20261313
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Short name PTIMA NASU

PIC
953553069

Legal name
Фізико-технологічний інститут металів та сплавів НАН України

Short name: PTIMA NASU 
  
Address of the organisation

Town Kiev

Postcode 03142

Street   Vernadsky ave. 34/1

Country Ukraine

Webpage www.ptima.kiev.ua

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... no Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... yes

SME self-declared status...................................  unknown

SME self-assessment ......................................  unknown

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: 721 - Research and experimental development on natural sciences and engineering

Enterprise Data
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Department(s) carrying out the proposed work

Department name Magnetohydrodynamics Department

Street Vernadsky ave. 34/1

Town Kiev

Same as organisation address

Department 1

not applicable

Country Ukraine

Postcode 03142

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Andrey GIRENKO on 14/01/2017 09:53:24 Brussels Local Time. Issued by the Participant Portal Submission Service.



European Commission  
Research & Innovation - Participant Portal 
Proposal Submission Forms

Page 26 of 33

Proposal ID 764659 Acronym FLiMT

Last saved 30/12/2016 14:37:52H2020-FETOPEN-2015.pdf - Ver1.00  20160504

Short name PTIMA NASU

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Kiev Post code 03142

Street Vernadsky ave. 34/1

Website www.ptima.kiev.ua

First name Victor Last  name Dubodelov

E-Mail mgd@ptima.kiev.ua

Position in org. Head of Department

Department Magnetohydrodynamics Department

Phone 2 +xxx xxxxxxxxx Fax +380 444241210

Sex Male FemaleTitle Prof.

Same as organisation address

Country  Ukraine

Same as organisation

Phone 1 +380 444242050
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Short name NTUU KPI

PIC
998145715

Legal name
NACIONALNIY TEHNICHNIY UNIVERSITET UKRAINI KIIVSKIY POLITEHNICHNIY INSTITUT

Short name: NTUU KPI 
  
Address of the organisation

Town KYIV

Postcode 03056

Street   PROSPECT PEREMOHY 37

Country Ukraine

Webpage www.kpi.ua

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status................................... 2007 - no

SME self-assessment ......................................  unknown

SME validation sme.......................................... 2007 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: - - Not applicable

Enterprise Data
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Department(s) carrying out the proposed work

Department name International Projects Department

Street PROSPECT PEREMOHY 37

Town KYIV

Same as organisation address

Department 1

not applicable

Country Ukraine

Postcode 03056

Dependencies with other proposal participants

Character of dependence Participant
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Short name NTUU KPI

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town KYIV Post code 03056

Street PROSPECT PEREMOHY 37

Website www.kpi.ua

First name Sergey Last  name Sidorenko

E-Mail sidorenko@kpi.ua

Position in org. Vice Rector

Department International Projects Department

Phone 2 +xxx xxxxxxxxx Fax +380 442360992

Sex Male FemaleTitle Prof.

Same as organisation address

Country  Ukraine

Same as organisation

Phone 1 +380 444549199

Other contact persons

First Name Last Name E-mail Phone

Anna Oleshkevych annaoleshkevych@yandex.ua +380444549199
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3 - Budget for the proposal 
No Participant Country (A) 

Direct 
personnel 

costs/€ 
 

?

(B) 
Other direct 

costs/€

?

(C) 
Direct costs of 

sub-
contracting/€

?

(D) 
Direct costs of 

providing  
financial 

support to 
third parties/€

?

(E) 
Costs of inkind 
contributions 

not used on the 
beneficiary's 
premises/€ 

?

(F) 
Indirect Costs 

/ € 
  

(=0.25(A+B-E))

?

(G) 
Special unit 

costs covering 
direct & 

indirect costs 
/ €

?

(H) 
Total 

estimated 
eligible costs 

/ € 
(=A+B+C+D+F

+G)

?

(I) 
Reimburse-

ment rate (%) 

?

(J) 
Max.EU 

Contribution / 
€ 
  

(=H*I)

?

(K) 
Requested 

EU 
Contribution/ 

€

?

1 Tub DE 384000 25000 0 0 0 102250,00 0 511250,00 100 511250,00 511250,00

2
Brunel 

University 
London

UK 326504 117313 0 0 0 110954,25 0 554771,25 100 554771,25 554771,00

3 Tu Delft NL 338045 60000 0 0 0 99511,25 0 497556,25 100 497556,25 497556,00

4 Ur FR 191200 117600 0 0 0 77200,00 0 386000,00 100 386000,00 386000,00

5 Mul AT 253000 66000 0 0 0 79750,00 0 398750,00 100 398750,00 398750,00

6
Ecm Space 

Technologies 
Gmbh

DE 180000 40000 0 0 0 55000,00 0 275000,00 100 275000,00 275000,00

7 Ptima Nasu UA 400014 190000 0 0 0 147503,50 0 737517,50 100 737517,50 737517,00

8 Ntuu Kpi UA 297500 83700 0 0 0 95300,00 0 476500,00 100 476500,00 476500,00

Total 2370263 699613 0 0 0 767469,00 0 3837345,00 3837345,00 3837344,00
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4 - Ethics issues table
1. HUMAN EMBRYOS/FOETUSES Page

Does your research involve Human Embryonic Stem Cells (hESCs)? Yes No

Does your research involve the use of human embryos? Yes No

Does your research involve the use of human foetal tissues / cells? Yes No

2. HUMANS Page

Does your research involve human participants? Yes No

Does your research involve physical interventions on the study participants? Yes No

3. HUMAN CELLS / TISSUES Page

Does your research involve human cells or tissues (other than from Human Embryos/
Foetuses, i.e. section 1)?

Yes No

4. PERSONAL DATA  Page

Does your research involve personal data collection and/or processing?   Yes No

Does your research involve further processing of previously collected personal data 
(secondary use)?

Yes No

5. ANIMALS Page

Does your research involve animals? Yes No

6. THIRD COUNTRIES Page

In case non-EU countries are involved, do the research related activities undertaken in 
these countries raise potential ethics issues? 

 

Yes No

Do you plan to use local resources (e.g. animal and/or human tissue samples, genetic 
material, live animals, human remains, materials of historical value, endangered fauna or 
flora samples, etc.)? 

Yes No

Do you plan to import any material - including personal data - from non-EU countries into 
the EU? 

For data imports, please fill in also section 4. 
For imports concerning human cells or tissues, fill in also section 3.

Yes No

Do you plan to export any material - including personal data - from the EU to non-EU 
countries? 
For data exports, please fill in also section 4. 
For exports concerning human cells or tissues, fill in also section 3.  

Yes No
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If your research involves low and/or lower middle income countries, are benefits-sharing 
actions planned? 

Yes No

Could the situation in the country put the individuals taking part in the research at risk? Yes No

7. ENVIRONMENT & HEALTH and SAFETY Page

Does your research involve the use of elements that may cause harm to the 
environment, to animals or plants? 
For research involving animal experiments, please fill in also section 5.

Yes No

Does your research deal with endangered fauna and/or flora and/or protected areas? Yes No

Does your research involve the use of elements that may cause harm to humans, 
including  research staff? 
For research involving human participants, please fill in also section 2.

Yes No

8. DUAL USE   Page

 Does your research have the potential for military applications? Yes No

9. MISUSE Page

 Does your research have the potential for malevolent/criminal/terrorist abuse? Yes No

10. OTHER ETHICS ISSUES Page

Are there any other ethics issues that should be taken into consideration? Please specify Yes No

I confirm that I have taken into account all ethics issues described above and that, if any ethics issues 
apply, I will complete the ethics self-assessment and attach the required documents. ✖

How to Complete your Ethics Self-Assessment
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5 - Call specific questions
Open Research Data Pilot in Horizon 2020
  
If selected, all applicants will participate in the Pilot on Open Research Data in Horizon 20201 , which aims to improve and 
maximise access to and re-use of research data generated by actions. Participating in the Pilot does not necessarily mean 
opening up all research data. Actions participating in the Pilot will be invited to formulate a Data Management Plan in which 
they will determine and explain which of the research data they generate will be made open. 
  
Applicants have the possibility to opt out of this Pilot and must indicate a reason for this choice. 
  
Participation in this Pilot does not constitute part of the evaluation process. Proposals will not be evaluated favourably 
because they are part of the Pilot and will not be penalised for opting out of the Pilot. 
 

We wish to opt out of the Pilot on Open Research Data in Horizon 2020. Yes No

1
According to article 43.2 of Regulation (EU) No 1290/2013 of the European Parliament and of the Council, of 11 December 2013, laying down the rules for participation and 

dissemination in "Horizon 2020 - the Framework Programme for Research and Innovation (2014-2020)" and repealing Regulation (EC) No 1906/2006.

Data management activities

The use of a Data Management Plan (DMP) is required for projects participating in 
the Open Research Data Pilot in Horizon 2020, in the form of a deliverable in the first 6 months of the project. 
  
All other projects may deliver a DMP on a voluntary basis,  if relevant for their research. 

Are data management activities relevant for your proposed project? Yes No

A Data Management Plan will be delivered 
(Please note: Projects participating in the Open Research Data Pilot must include a Data Management Plan as a 
deliverable in the first 6 months of the project). 

Data Management is part of a Work Package.

Data Management will be integrated in another way.
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Title of Proposal: The foundation for step-change technology of manufacturing light-weight materials 
based on radically new approach of controlling metallic melt homogeneity and synthesis of functional 
phases.  

 

Acronym: FLiMT 

Abstract 

Modern and future manufacturing requires light-weight and sustainable metallic materials with very demanding 
combination of mechanical and physical properties for better performance, energy efficiency and material substitu-
tion. Conventional approaches to material design and production are based on the traditional technologies, e.g. 
melting, alloying, additions, rapid solidification or semi-solid processing, and have reached their limit or require 
complicated and energy expensive technological solutions.  

This project aims at developing the foundation for a step-change melt processing based on the control of the 
atomic homogeneity and heterogeneity of metallic systems. This project offers a revolutionary new approach of 
altering the atomic constitution of metallic melts along with the synthesis of new structural and functional phases 
by using deeply submerged plasma stream introduced locally inside the treated melt volume while applying magne-
tohydrodynamically controlled heat and mass transfer to process the industrially-relevant melt volume. The objec-
tive of this project is to develop scientific basics and fundamental guidelines for the future technology of new 
advanced light-weight metallic materials, mostly based on aluminium, with unique combination of structural 
and functional properties for applications in aerospace and automotive industry. 

The novelty and interdisciplinary nature of the project are in developing new fundamental knowledge and 
tools on the interaction between plasma and aluminium melts (including multi-scale, multi-physics modelling, 
nonequilibrium thermodynamics of new phases); on the solidification of atomically homogenised melts with the 
control of structure and properties of light-weight materials; and in developing foundation for the new technolo-
gy. 

 
Note! 
The current proposal represents a deeply re-worked version of the proposal 709684 submitted in September 2015, 
which was evaluated with the total score 4.65, including 4.75 in the criterion Excellence. The provided improve-
ments addressed the comments of the evaluators in e.g. a clearer definition of scientific, technological and societal 
impacts and respective adjustments in the work plan to ensure their delivery, balancing the work plan structure and 
the budget, other key issues.   
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Section 1: S&T Excellence  
1.1 Targeted breakthrough, Long term vision and Objectives 
Metallic materials are the backbone of modern transport, construction, power, electronics and consumer industries; 
and also occupy significant place in the high-value economy and manufacturing of all developed countries. Nowa-
days the production and processing of metals and their alloys are rather traditional in main features and include 
melting, casting, deformation, heat treatment and joining. The first two elements are extremely important as they 
determine the quality and initial structure of the alloys and, therefore, their performance in downstream processing 
and during service. Melt processing and casting control (with the aim to refine the structure and eliminate casting 
defects such as porosity, segregation and cracks) are currently achieved using additives, melt stirring and cooling 
conditions during solidification. These methods reached the efficiency limit. Alloying of base metals, which is a 
traditional approach to improve the properties, does not allow for a combination of some desirable functional prop-
erties, e.g. low-friction alloys with high strength, thermal-conductive alloys with low thermal expansion coefficient, 
high strength alloys with good casting properties, light-weight radiation-absorbing materials etc. It is well known 
that there is a huge hidden potential in metallic alloys that cannot be realized with traditional manufacturing 
methods mostly due to the multi-scale defects induced in the solid metal by improper melt and solidification pro-
cessing technology (J. Campbell, Castings, 2nd Edn., Oxford, Elsevier, 2003). At the same time, the currently achievable me-
chanical properties of metallic materials are 10–100 times lower than the theoretically possible properties. Devel-
opment of new metallic materials such as nanocomposites attracts current research activity but is hindered by se-
vere problems of particle agglomeration and segregation. The revolutionary change in technology and set of 
minds is needed to create a new generation of metallic materials with advanced mechanical and functional proper-
ties that answer current and future challenges of airspace, automotive, power, electronic and consumer indus-
tries. 
It is well known1  that metallic liquids (melts) are not homogeneous in their atomic arrangement, especially close to 
their melting point (liquidus). Clusters with some degree of atomic ordering up to 100 nm in size exist in melts and, 
along with solid and gas inclusions, directly affect the kinetics of metal solidification, and hence structure and de-
fects formed. The irreversible elimination of these clusters, achieving structural homogeneity, cleaning the melt of 
inclusions and transforming the melt to a true liquid with random atomic ordering, was shown, albeit on a small 
laboratory scale, to deliver new solidification kinetics that results in refined structure with minimum casting defects 
and significantly improved mechanical properties. This has been demonstrated in Fe- and Al-based alloys. The only 
existing means to achieve this, however, are long exposures of the melt to very high temperatures, e.g. 850–1000 
°C for Al, which is technologically and economically not reasonable due to the equipment limitations and high 
energy consumption, and detrimental to metal quality due to oxidation and gas pick-up. Therefore up until now, 
this research had only academic value. The idea of the project, in the nutshell, is to develop a revolutionary and 
technologically viable approach for controlling the structure of the solid by controlling the structure of the 
liquid, hence to open the way for practical use of structurally homogenous melts through never attempted before 
local heating up of the melt by submerged low-temperature plasma (e.g. Ar or He) jet (in fact reaching locally 4700 
°C in temperature), eliminating melt’s structural heterogeneity, and simultaneously transferring this effect to the 
much larger volumes of the melt by directing melt flows through the plasma-affected zone using magnetohydrody-
namic principles. The additional benefits of the same processing include the possibility to introduce new phases 
by using the plasma as an additive carrier, cleaning the melt of gases and turning harmful oxides to useful addi-
tions. The successful outcome of the project will provide foundation for revolutionising the metal production 

technology with achieving new combinations of ma-
terial properties, high quality of cast metal through 
less melt processing stages (Fig. 1). 
This project aims at developing fundamental and 
applied scientific approaches to the step-change 
melt processing technology based on a never at-
tempted before combination of plasma and elec-
tromagnetic action on the bulk liquid metal with the 
control of the homogeneity and heterogeneity of 
metallic systems. The ultimate target is a revolution-
ary technology of manufacturing new advanced 
light-weight metallic materials, mostly based on 
aluminium, with unique combination of structural 
and functional properties that answer current and 
future requirements for high-value added applica-
tions. 
There are several targeted revolutionary pro-

cessing approaches. First of all, local introduction via a plasmatron of high-energy submerged plasma (e.g. 4700 
°C) inside the bulk of the metallic melt kept at a conventional temperature (e.g. 700–720 °C) which is a novel and 
original technique with huge potential. Secondly, control of the plasma flow including its pulsation, volume and 
kinetic energy. Thirdly, transferring the effects of plasma melt processing to significantly larger melt volumes 
through control of the global heat and mass transfer across the entire treated volume using state-of-the-art magne-
tohydrodynamic principles (Fig. 2). Fourthly, in-situ control of the structural state of the liquid before solidification 
                                                
1 See Section 1.3 for references. 

Fig. 1 
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in order to assure the reproducibility and improve the quality of the solidified product. On the material level, there 
are two main phenomena that determine the potential applications. The first is the local, plasma-enforced, irreversi-
ble elimination of atomic clustering (atomic heterogeneity) in the liquid phase with the eventual processing of the 
entire bulk volume though controlled magnetohydrodynamic (MHD) flow. The second is the ground-breaking, 
novel way of introducing new phases as a result of doped plasma interaction with the liquid metal, which includes 
ultra rapid (106 K/s) in-situ condensation of phases with high formation energy from the doped vapour under non-
equilibrium thermodynamic conditions. Used individually or combined, these processing approaches will allow for 
the dramatic change in the microstructure and properties attained after solidification that are currently unachiev-
able by conventional techniques, both economically and technologically. The industrial implementation of these 
scientific and technological principles can be envisaged in the next 10-15 years with principally new ultrafine 
grain structures and functional reinforcement achieved in Al-based materials using energy-efficient and 
technologically viable casting techniques. There is a further potential to expand the developed principles to 
other metallic materials including copper, titanium, steel, superalloys and high entropy alloys. 
To achieve this general aim, the following more specific objectives will be 
pursued.  
O1. Develop state-of-the-art interdisciplinary multi-scale physical, metal-
lurgical and thermodynamic description of the phenomena occurring during 
plasma/melt interaction, also in the presence of electromagnetic (EM) 
fields. Derive the microscopic electric, heat and mass transfer laws as a 
function of the local temperature and electromagnetic fields (new fluid dy-
namics).  Develop advanced and innovative experimental means of studying 
the atomic structure of the liquid both directly (e.g. using high energy X-ray 
and neutron techniques) and indirectly (by measuring physical structure-
sensitive properties such as electrical resistivity, viscosity, etc.). WP1, WP2 
O2. Develop analytical and numerical models for plasma/melt interactions 
and MHD flows within the melt (new plasma physics, fluid dynamics, nu-
merics). Adapt the microscopic transfer laws (O1) with proper averaging as 
the boundary conditions between the plasma and the melt in the macroscop-
ic models. Implement the macroscopic models in software packages and 
perform computer simulation of the processing. Validate the models 
through dedicated experiments. WP2, WP3, WP4 
O3. Identify through modelling and advanced experimentation the conditions of achieving homogeneous (random) 
atomic structure of metallic melts by variation of melt temperature, exposure time, and in the presence of plasma 
(new thermodynamics, plasma and atomic physics, materials science) (O1, O2). Optimize these conditions for the 
processing of Al-based materials. WP1, WP2, WP3 
O4. Select (based on advanced thermodynamic analysis, ab initio simulations and density functional theory (DFT) 
calculations) candidate additives (e.g. Bi, N, C, B, He, composite particles) that can deliver new combinations of 
properties, e.g. low thermal expansion coefficient, high strength and high ductility; low density and low friction 
coefficient in a wide range of temperatures; high strength, low density, high neutron absorption, high corrosion 
resistance (new materials science, thermodynamics, metallurgy), etc. WP3 
O5. Design and construct a laboratory-scale setup based on the developed principles (O3, O4) and test it for pro-
duction of new materials by various casting routes, i.e. high- and low pressure die casting enhanced by MHD action 
(new technology). WP4, WP5 
O6. Demonstrate the feasibility of the technological approaches (O4, O5) by testing the physical and mechanical 
properties of the new materials in comparison with conventional Al alloys, achieving 3-4 times as high ductility 
while increasing strength to 600–800 MPa at 20°C and 170 MPa at 400 °C; low density of 2.5 g/cm3 of solid and 
1.5 g/cm3 of foam material; 20% increase in elastic modulus and 30% decrease of thermal expansion coefficient 
preserving the density; 100% increase in corrosion resistance, 30% reduced energy consumption in downstream 
processing (new materials). Test the developed materials for recyclability. WP4, WP5 
O7. Disseminate the results of FLiMT within and beyond the European materials processing research community 
by high-impact, open-access publications, participation in international conferences, and producing web-based 
educational resources for scientists and engineers in a wider area of academia and industry. WP6 
O8. Enable the results of FLiMT, the project web-site and the entire project consortium to act as a multidisciplinary 
catalyst, creating unprecedented synergy in Europe between scientists, engineers and industrialists operating in 
different communities with great added value for the industry, economy, society and environment. WP7 
1.2 Relation to the work programme  
Long-term vision: FLiMT addresses the long-term need for light-weight metallic materials with a combination of 
properties (functionality, strength, ductility) currently unattainable by existing technologies (i.e., alloying, filtration, 
degassing, casting, rheocasting, rapid solidification). The never attempted before translation of local plasma inter-
action with melt to large melt volumes by MHD-enabled flows with the aim to change the atomic structure of liq-
uid metals and form new phases is a highly innovative and technologically plausible idea that has not been con-
sidered elsewhere and is not included in any known to the submitters road maps. The scientific ideas and approach-
es developed within the project will open the way to new metal processing technologies, design of new materi-
als as well as to the improvement of existing classical materials based on Al, Cu, Ti, Fe, Ni. The impact of the 
project goes beyond the stated targets. New physical and thermodynamic fundamentals and numerical description 
of condensed matter, its border conditions and potential properties will be developed, enabling controlled design 
and manufacturing of thermodynamically nonequilibrium yet kinetically stable nanostructured materials based on 

Fig. 2. An innovative technological solution 
for translating local plasma processing to a 
large melt volume using MHD controlled 
flow. 
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high-energy processing using external fields. The obtained results and developed models can be further used in the 
development of plasma-enabled electro-conducting liquid carriers and plasma-based energy generators.    
Breakthrough S&T target: Multi-scale plasma, atomic and fluid physics and nonequilibrium thermodynamics of 
the processes involved in FLiMT are very complex and have not been yet addressed in state-of-the-art research. 
There are several challenges that need to be overcome with the aid of the most advanced experimental and numeri-
cal techniques that are within the expertise range of the consortium. In particular – physical and numerical de-
scription of multi-scale and multi-physics processes occurring at plasma/melt interfaces with the formation of a 
special boundary layer with high-energy electrically charged heat and mass flows, evaporation and condensation of 
phases, accelerated elimination of atomic clusters (homogenization) in melts. In addition, the control of plasma 
parameters, control of MHD fields and flows, synthesis of new functional and metastable phases inside the 
bulk of the melt, fundamental and applied aspects of solidification of atomically homogenized melts have not been 
addressed before. Experimental studies of the atomic structure transformation in liquid metals, especially by in-situ 
methods have been rarely done before and will be brought to a principally new level in the project. Sophisticated 
modelling will play a crucial role in the project, providing fundamental knowledge on the length scales from na-
nometers to meters, using accelerated molecular dynamics simulations in combination with the new excited state 
potentials as well as advanced numerical methods able to correctly predict the MHD-induced electric and magnetic 
fields. The technological novelty is in the unique combination of local plasma processing of bulk melt with MHD-
controlled flows that allow for large melt volume treatment that will be targeted in this project. The developed fun-
damental and applied approaches will pave the way for technology development and commercialisation in 10–
15-years time. 
Foundational: There is no technology currently existing based either on atomic homogenization of melts or on 
plasma processing of bulk melts. The use of these principles offers a breakthrough potential to control the atomic 
structure and composition of liquid and subsequently microstructure and properties of the solid metal to the extent 
not conceivable by current technologies, even by the most advanced of those such as electro-magnetic stirring, 
ultrasonic processing, semi-solid processing and rapid solidification. It also opens way to creating new classes of 
metallic materials, bordering alloys, composites, gradient and functional materials, with the combination of respec-
tive advantages. 
Novelty: The currently known applications of plasma to thin-section processing, e.g. coating and welding, are 
principally different in purpose and effects from using plasma processing in bulk liquid metals. Therefore 
the novelty of this approach is beyond doubt. The physical and metallurgical principles that are suggested are 
also novel and have not been attempted before, i.e. atomic structure control in liquid metals and formation of new 
phases by interaction of plasma with bulk liquid metals. The proposal is based on the revolutionary idea of con-
trolling the macro- and microstructure of the solid through controlling the atomic structure of the liquid. There is 
not current technology that uses these effects as this seemed unreachable before due to the high temperatures and 
long times required for homogenisation of melt atomic structure. The ideas suggested in this project put this ap-
proach within a grasp of practical implementation.  The outcome is expected to be step-change in terms of at-
tained structure and properties of final materials. The scientific tools and knowledge developed throughout the pro-
ject will have application well beyond the scope of the current proposal (see Impact section).  
High-risk: Indeed no single research group can answer all the interdisciplinary challenges of the new idea of mak-
ing new materials. The consortium comprises high-profile experts from leading European countries that are able to 
address specific challenges of the new technology and create the scientific foundation for its implementation. Spe-
cialists from such diverse disciplines as fluid dynamics and magnetohydrodynamic technology, numerical multi-
scale modelling and physics, non-equilibrium thermodynamics and materials science, advanced structure and prop-
erty characterisation, and casting technology join the efforts in creating the synergy required for the success of the 
project. Yet the challenges of the task may be greater than those seen at present. The wide expertise of participating 
research groups and careful planning and management increases the chances of tackling the new challenges as the 
project progresses. There is also a risk management plan described separately.  
Interdisciplinary: The scope of the project necessarily calls for a multidisciplinary team with collaboration be-
tween experimentalists and theoreticians: physicists, materials scientists, experts in computer modelling, 
metallurgists  and technologists. In particular the scientific foundation of the proposed idea would require multi-
scale numerical modelling of atomistic liquid structure (nm),  plasma/liquid interaction (µm to mm), heat and mass 
transfer (flow) (mm to m), and thermodynamics of phase transformations. These modelling efforts will be support-
ed by advanced experimentation where the specialists in sophisticated small- and wide-angle diffractometry come 
together with the metallurgists and the specialists in large-scale melting, casting and testing to develop the future 
technology.  All of this is essential for the success of the project. 
1.3  Novelty, level of ambition and foundational character 
The project aims at the revolutionary change in liquid metal processing that also involves a change in the mindset 
of metallurgists who long ago gave up the idea of dealing with atomically homogeneous liquid metals of practical 
importance. Current ways to control the structure and properties of solid metal, e.g. Al-based alloys, are limited to 
cleaning, additions, and cooling control during solidification. These means have now reached their limit. At the 
same time metallic materials have huge potential that remains hidden due to the defects and unfavourable structures 
formed during solidification as a result of a non-optimized melt atomic structure. Physical means of melt pro-
cessing that include electromagnetic and ultrasonic fields are currently used (or under development) for providing 
global or local heat and mass transfer and controlling the distribution of alloying elements, gas and solid inclusions 
or additions. Though very useful, these physical means do not offer revolutionary advance in the achieved proper-
ties of metallic alloys. 
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Melt control through superheat is shown to be efficient in achieving very fine grain structures and improved prop-
erties (A.A. Vertman, A.M. Samarin, Properties of Iron Melts, Moscow, Nauka, 1969; A.R. Ubbelohde, The Molten State of Matter, New 

York, Wiley, 1978; I.G. Brodova et al. Liquid Metal Processing, London, Tay-
lor&Francis, 2002) but has been rejected by industry due to its too high a 
cost of implementation (both economically and energetically). At the 
same time the atomic constitution of liquid metals has attracted promi-
nent scientists from L.D. Landau (Sov. Phys. JETP, 1957, 3, 920) and J.R. 
Wilson (Metall. Rev., 1965, 10, 381) to B.A. Baum (Metallic Liquids, Moscow, 
Nauka, 1979) and Yu.N. Taran (Structure of Eutectic Alloys, Moscow, Metal-
lurgiya, 1978) and more recently T. Scopigno et al. (Rev. Mod. Phys., 2005, 
77, 881), U. Dahlborg et al. (Physica B-Condensed Matter, 2013, 412, 50) and 
A.G Prigunova et al. (Met. Sci. Treat. Met., 2016, 78, 17). It was proved 
through modelling and experimental means that liquid metals comprise 
clusters with short-range close-packed atomic order that resemble the 
crystal structure of the solid metal (e.g. J.R. Morris et al., Mater. Trans., 2007, 
48, 1729; J. Non-Crystal. Solids., 2007, 353, 3444, F.-Q. Zu, Metals, 2015, 5, 395, 
O.S. Roik et al. J. Molec. Liq., 2016, 220, 155), Fig. 3. Alloying elements and 
impurities contribute to the formation, structure and stability of these 
clusters. Arguably, these clusters play significant role in the formation 

of structure and defects (e.g. porosity) during solidification. It was shown by numerous experiments (e.g. U. Dahlborg 
et al., Eur. J. Phys. B 2000, 14, 639; M. Calvo-Dahlborg et al., J. Alloys Comp., 2013, 550, 9; A.R. Kurochkin et al., High  Temperatures-
High Pressures, 2015, 44, 265) that superheating of the melt results in gradual elimination of the atomic clustering in 
liquid metals and that this change is irreversible (Fig. 3). The solidification of molten alloys with thus homogenised 
atomic structure results in greatly refined structure and improved properties (e.g. D.G. Eskin, Z. Metallkde., 1996, 87, 295; 
F.-Q. Zu et al., MRS, 2009, 24, 2378, W. Ji, Metall. Mater. Trans. A, 2001, 34A, 799; W. Yang, Met. Mater. Int., 2016, 21, 382). The su-
perheat treatment of melt can also considerably improve the quality of rapidly solidified materials (amorphous 
structure and properties) (M. Calvo, Mater. Sci. Eng. A, 1997, 226, 833; M. Calvo-Dahlborg et al., J. Phys. IV, 2001, 11, 41; P. Popel 
et al., J. Non-Cryst. Sol., 2007, 353, 3243; M. Li et al., JOM, 2015, 67, 948), though at a high energy cost.  
Plasma is currently used only for surface treatment, coating, phase deposition and welding/re-melting (see reviews by 
P.R. Taylor, S.A. Pirzada, Adv. Perform. Mater., 1994, 1, 35; P. Kong, SOHN Int. Symp. Adv. Process. Met. Mater.; San Diego (CA), 
2006). Hence, plasma processing is currently limited to small volumes and thin sections with very different 
aims and attained effects. EM and MHD processing of liquid metals are developed both on the technological and 
modelling level with the main purpose of accelerated mixing and stirring large melt volumes with the control of 
velocity and direction of melt flow (Y. Fautrelle, 5th Int. Symp. Electromag. Process. Mater., 2006, 9; V. Bojarevics et al., in Magne-
tohydrodynamics: Historical Evolution and Trends, Dordrecht, Springer, 2007, 357; V. Dubodelov et al., Magnetohydrodynamics, 2012,  
48(2), 43) and is very efficient in improving the homogeneity and refinement of as-cast structure with more than 3-
fold increase in ductility.  Small-scale plasma processing of Al alloy melts showed great potential of grain refine-
ment (V.L. Naidek et al., Prots. Litya, 2007, (1-2), 3; A.V Narivsky et al., Lit. proizvod., 2014, (9) , 14). Prior to this proposal, how-
ever, large scale MHD flows in combination with plasma processing were only analytically considered by one of 
the submitters (V.I. Dubodelov et al., Proc. Int. Congr. Electromagn. Proc. Mater., Paris, 1997, 2, 13), aiming at cleaning the melt 
of oxides, while this proposal goes well beyond that. 
Therefore the technological novelty of the proposed approach that determines its step-change and foundational 
nature is in the following: (i) local superheat processing of liquid metal by submerged noble gas plasma (up to 
4700 °C) that may also act as a carrier of specialized additives, with the formation of unique vapour-condensed 
matter conditions and high-energy electrically charged boundary layer; (ii) irreversible atomic homogeneity of 
liquid metal achieved locally, through ultra-rapid heating and cooling, while preserving the bulk melt temperature 
within technologically accepted limits, e.g. below 750 °C for Al; (iii) continuous regeneration conditions in the 
plasma-affected zone with further distribution of the formed phases and/or homogeneous melt through the larger 
volume; (iv) control of the velocity, pulsation amplitude and frequency of the plasma zone inside the bulk of the 
melt; (v) continuous, repeated MHD-controlled flow of the melt through the plasma processing zone with eventual 
processing of the large volume (up to 100 kg of Al in the pilot stage); (vi) continuous control of the structural ho-
mogeneity of the melt by measuring a structure-sensitive property, e.g. electrical resistivity; (vii) high-speed evapo-
ration, condensation, wetting and fragmentation of phases in the plasma processing zone; synthesis of new phases 
and their uniform distribution by MHD flows in the bulk of the melt; controlled introduction of noble gas into the 
melt for foam materials; (viii) degassing and flotation of harmful  inclusions assisted by pressure pulses created by 
rapid cooling of the plasma gas carrier; (ix) casting of the processed melt under MHD-controlled pressure; and (x) 
development and manufacturing of new types of metallic materials that possess not previously achievable combina-
tions of properties, and their characterization using the most advanced modern techniques including those devel-
oped during the project as well as a comparison with materials produced with traditional processes. The scientific 
novelty of the project that determines its foundational and innovative nature is in the following: (i) fundamental  
knowledge on structural homogeneity and heterogeneity of a wide range of commercially important Al-based melts 
obtained through interdisciplinary studies that include advanced direct in-situ neutron and/or synchrotron investiga-
tions, multi-scale modelling and indirect assessment though measuring structure-sensitive properties; (ii) sophisti-
cated multi-scale numerical modelling of plasma/liquid metal interaction; (iii) numerical modelling and multidisci-
plinary experimental studies of interaction between plasma-affected region and MHD-assisted heat and mass trans-
fer; (iv) thermodynamic assessment of new (also metastable) phases that form during plasma processing and devel-
oping the guidelines on the selection of additives.  

Fig. 3. Variation of atomic cluster size with heat-
ing of Al-Si melt as measured by SANS (M. 
Calvo-Dahlborg, 2014). 
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1.4  Research methods  
The FLiMT project will address the objectives summarized in section 1.1 using the following methodology. A 
combination of multi-scale modelling and experimentation will be used throughout the project. Objectives O1 
and O2 will be achieved as follows. Computer modelling of physical phenomena such as plasma interaction with 
liquid metal (plasma physics, thermodynamics, density functional theory (DFT) and molecular dynamics (MD)), 
phase formation upon rapid condensation from the gas state upon contact with liquid metal (nonequilibrium ther-
modynamics), heat and mass transfer on different scales (computation fluid dynamics (CFD)) and solidification 
(thermodynamics, materials science, metallurgy) will be developed to describe the complex physical and physi-
co-chemical processes occurring during the plasma melt processing and subsequent solidification.  
The interaction between ionised gas (plasma) and metallic melt is a new research topic. It will be modelled with a 
specially adapted MD algorithm employing excited-state-potentials which account for the otherwise not directly 
MD accessible electronic excited states in the plasma. Excited state potentials of an embedded atom model (EAM) 
type will be constructed for the atomic species in the plasma.  After collision of the plasma atoms with atoms from 
the melt, the plasma atoms return to a near ground electronic state.  The electronic relaxation energy emerges as an 
atomic kinetic energy.  This way the thermal and electronic excitation energy can be transferred to the metallic melt 
as a highly localized thermal spike.  The energetics of the excited-state atoms and ions will be computed with 
standard time-dependent DFT electronic structures codes such as VASP and an in-house developed mixed-basis 
code (R Sahara et al., RSC Adv., 2013, 3, 12307) (TUD).  Excited-state potentials will be determined through TUD in-
house developed potential fitting software (MEAMfit (A.I. Duff et al., Comp. Phys. Comm., 2015, 196,439)), and MD simu-
lations will rely both on in-house MD codes and modified versions of LAMMPS (MD simulator).  The challenges 
in this work are very significant as such simulations have not been done before.  As the plasma is short-lived in 
the melt, the main issue is the transfer of the heat from the first layer of superheated atoms to the melt farther from 
the plasma and the disintegration of atomic clusters in the immediate neighbourhood of the plasma–melt interface. 
CFD Simulations of the macroscopic fields are extremely challenging (O2). The novelty lies in the multiphase 
coupling established between the phase distribution and the electromagnetic field, especially with spatial and tem-
poral variation of electric field and conductivity (MUL). The potential method A-phi will be used to treat eddy 
currents generated in unsteady MHD field as well as advection and induction field generated by the interaction of 
the local magnetic field with the liquid flow. Different level of interaction between the multiphase flow and the 
electromagnetism will be investigated. As customary, this complex interaction will be solved first in the stationary 
approximation using some advanced Reynolds Averaged Navier–Stokes (RANS, k-omega, SAS) models for the 
estimation of the turbulence intensity. In a more advanced step, numerically intensive models such as large eddy 
simulations (LES) will be used. For macroscopic simulations with different magnetic fields applied, full MHD 
models will be used with different closure models available. Numerical results will be validated against experi-
mental data from physical modelling (O5&O6).  
These advanced numerical methods will be accompanied by state-of-the-art experiments, i.e. unique direct in-
situ studies of liquid atomic structure homogenisation (small- and wide-angle neutron and/or high energy X-ray 
diffraction enables the evaluation of cluster size and atomic ordering during liquid homogenization on the scale 
from several nm to hundreds of nm), indirect in-situ monitoring of the melt structural state by measuring structure-
sensitive properties (e.g. calibrated electrical resistivity), in-situ studies of solidification of the atomically homoge-
nised melt as compared to not homogenised melts (high-resolution X-ray tomography and radiography enables the 
direct observation of morphological features due to the density difference between solid and liquid phases); ad-
vanced characterisation of new phases formed during solidification (high-resolution transmission (HRTEM) and 
scanning electron microscopy (SEM); high-resolution differential thermal analysis (HRDTA); X-ray and neutron 
scattering techniques (SAXS, SANS); 3D computed tomography and specially developed selective deep etching of 
matrix and other phases, enabling the study of the type, morphology and distribution of phases and their interfaces 
with the matrix) (UR, UBRUN, NTUU, TUB). The experimental results will provide input to the models as well 
as their validation. Thermodynamic and CFD/MHD modelling, theoretical and experimental assessment of 
potential alloying systems and phases, and in-situ studies will form a basis for development of technological 
and material guidelines achieving objectives O3& O4. Based on the results of multi-scale CFD and plasma/melt 
modelling, a lab-scale reactor combining a specially adapted plasmatron and an MHD-enabled vessel will be de-
signed, constructed and tested demonstrating the applicability of the suggested technological approach (PTI-
MA, MUL, NTUU) (O5&O6). Selected materials will be synthesized using the lab-scale setup and cast into sam-
ples. The macro- and microstructural (grain size, porosity, inclusions, phase selection), physical (coefficient of 
thermal expansion, density, elastic modulus, electrical and thermal conductivity, wear resistance, shock absorption, 
neutron absorption, friction coefficient), chemical (electro-chemical corrosion resistance), mechanical (room and 
elevated temperature tensile properties, hardness, fracture toughness, fatigue endurance) and technological (fluidi-
ty, solidification shrinkage, hot-tearing susceptibility) properties will be determined in comparison with similar 
compositions but produced by conventional technology to demonstrate the accomplishment of the project applied 
targets (NTUU, PTIMA, TUB, UBRUN) (O6). The scientific foundation (proof of principle) and the feasibility of 
the future technology (proof of concept) will be validated in the lab against experimental results for both model 
validation and the achieved level of metal quality and properties (TRL3). The results, findings, scientific and ap-
plied achievements will be disseminated through publications in peer-reviewed and open-access journals, presen-
tations at leading conferences in various disciplines that are involved in the project (O7&O8). To promote and dis-
seminate the results of the project to a wider scientific audience, a web-portal will be created including a set of 
educational e-learning resources, which can be used in participating and other education institutions to engage 
young students and researchers early on in the research carrier (O7&O8). To ensure that multidisciplinary syner-
gy always points in the right direction and provides the expected very high added value for the industry an In-
dustrial Advisory Board (IAB, see details in the section 3.2, Letters of Support with commitments to participate – 
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in the Annex 1) including the representatives of leading companies will be part of the project team, assessing and 
advising on the project progress, in addition the vast network of industrial contacts existing among the partners will 
be used through workshops, seminars and conferences (O7&O8). The specific sequence of actions to assure the 
application of the methodology to achieving the objectives is described in Section 3. 
1.5  Interdisciplinary nature  
The FLiMT project by its nature involves a wide range of disciplines, i.e. physics, physical chemistry, thermody-
namics, numerical modelling, materials science, metallurgy, processing technology, structure and property charac-
terization. The multi-disciplinary team will apply the expertise to experimental determination and modelling of the 
atomic structure and microstructure of the liquid and solid states; nonequilibrium thermodynamics of plasma and 
phase formation; multi-scale fluid dynamics, mass and heat transfer on the levels of modelling and engineering, 
foundry and solidification research, process simulation; metallurgical, mechanical and physical characterisation of 
materials etc.  
The groundbreaking multi-scale computer simulation of the processing alone needs high competency in various 
fields, i.e. plasma physics, thermodynamics, fluid dynamics, electromagnetism, and solidification.  
The project will have immediate impact on the metallurgy and technology of metallic (within the scope of the pro-
ject – primarily Al-based) materials at all length scales, from atom to meter and from gram to ton, in the academic 
domains of knowledge as well as on the industrial scale in a wide range of applications. In future, the outcome of 
the project will be expanded to other metallic materials. The fundamental knowledge and models developed will 
find use in plasma physics, fluid dynamics, materials science, space research, power and engine engineering.  
 
Section 2: Impact  
2.1 Expected impacts  

The impact of this project is three-
fold as shown in the diagram (also 
in relation to WPs). The immedi-
ate and future technological im-
pact is in the radical change in the 
technology of metallic materials 
manufacturing through the shift of 
structure and composition control 
from alloying and casting to the 
principally new concept of liquid 
structure control, which enables 
the synthesis of advanced materi-
als with new and conventional 
chemistry, and with a unique com-
bination of properties, opening a 
completely new realm of metallic 
products.2 This technological de-
velopment is underpinned by the 
scientifically advanced funda-
mental understanding and pre-
dictive tools for the process design 
and manufacturing of novel mate-

rials optimised for specified applications (e.g. properties and functionality, minimum environmental impact, re-
duced risk of product failure and increased service life). 
FLiMT will develop a unique set of multi-scale models covering liquid atomic structure and its variation, nonequi-
librium phase formation upon plasma interaction with liquid metal, plasma kinetics and thermal physics, micro-
scopic interfacial flows, and macroscopic MHD flows. These models will be used for the predictive design of 
novel technology and materials, not limited to this project but also in chemical, power, oil, metallurgical indus-
tries. The development of these models contributes to the new science of plasma melt processing and significantly 
shortens the time and decreases the cost of deployment of new technology and materials. The fundamental sci-
ence developed and deepened within the project will allow us to formulate guidelines for developing new materi-
als, their composition, phase selection and combination of properties. Initially Al-based materials are chosen for 
demonstration of the feasibility of the generic project idea. These guidelines and experience will be in future ex-
panded to other base metals, including iron, copper and nickel-based materials that are required by various, but 
primarily high-tech, industries, as well as to the emerging new types of materials, e.g. nanocomposites and high-
entropy alloys. The long-term impact of the emerging technology will be felt in a wide range of applications, 
such as aerospace, automotive, power, transport, chemical, consumer structures and products. The step-change 
liquid metal processing technology and radically new materials that are enabled by this technology will be competi-
tive to replace and/or significantly improve some of the conventional materials like steel and light alloys, and also 
provide a combination of properties no previously achievable, therefore opening new application avenues. 

                                                
2 “Without exaggeration, if the proponents can improve metallic properties by factors 10/20 and open the way for further improvements, the 
money for funding will be almost nil in comparison to results”(from the review of the previous version of this proposal submitted in 2015). 
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The consequent mass production would be a technological breakthrough with potentially enormous benefits for 
the economy, society and the environment in the whole of Europe. The emerging technology is environment-
friendly as it does not require or produce hazardous components and green-house gas emissions. The application of 
these new materials will increase the safety, energy-efficiency and reduce green-house emissions of transport 
and power installations as well as comfort and quality of life for the consumers. 
The development of new experimental approaches and characterisation techniques, in particular unique in-situ stud-
ies of liquid metal structure, allows us to reach principally new level of experimental research and gain funda-
mentally new information about the atomic structure of liquid metals and its transformation during plasma pro-
cessing. The significance of this knowledge goes far beyond the objectives of this project and will be used in 
areas where the liquid metal is present, in particular in manufacturing of metallic glasses and bulk metallic glasses 
(e.g. electronics and magnets), rapid solidification technology (engines, turbines), development of new classes of 
metallic materials (high-entropy alloys, quasicrystalline alloys, nanocomposites). The use of local plasma pro-
cessing in place of bulk melt superheating leads to a clean and eco-friendly manufacturing technology, without 
harmful emissions and reagents.  
Fundamental knowledge gained and models developed will benefit the applications far beyond the scope of the 
project. For example, plasma–wall interactions are at the heart of fusion reactors so the treatise of the energy trans-
fer between plasma and (liquid) wall developed in the project will have a significant impact on emerging power 
generation technologies. Another area where the results of the project can be used is high power switches. The 
outcome of the project may help to optimally dissipate the energy in the plasma so as to suppress the electric spark-
ing. Plasma research will have also impact on better understanding of space plasma and its stability. 
The highly multi-disciplinary nature of the research in this project will create the conditions and environment for 
education and training of a new generation of modern scientists who are not bound by the limits of their prima-
ry education or gained profession but can freely go beyond this and open new horizons of science and technology. 
The project will play a vital social role by striving to employ young and early-carrier scientists and encouraging 
young scientists from across Europe to be among the main actors at every stage of the project implementation.  
Special attention will be given to a gender balance inside the consortium, empowering more women in science. A 
number of staff, PhD and postdoctoral researchers in the participating organisations are females. Young, early car-
rier researchers will be in the focus of employment campaign. Also special care will be given to promoting ecolog-
ically clean manufacture, maintaining the philosophy of sustainable development that will be reflected in enhanc-
ing the quality and properties of structural and functional materials, reduction of waste and much better perfor-
mance and durability.  
The collaboration between EU and Ukraine (as an Associated Country to the EU) will enhance the quality of the 
project through mutual enrichment of expertise, culture, methodology and knowledge. Ukrainian research ex-
cellence in the field of material sciences, especially metals, is well known. The technological innovations within 
this project will be properly protected by IPR to the benefit of participants and their country-states. The economy 
will benefit from the higher competitiveness of high-tech European industry with positive impact on the European 
GDP (See the Letters of Support from the industrial leaders in Annex 1, Section 4-5). The potential step-change 
technology will result in advanced and high-tech products with enhanced characteristics to people within the EU 
and outside. The technological developments enabled by the success of this project will create new jobs and busi-
nesses in Europe and beyond. The society will benefit from these jobs available directly in the new manufacturing 
industry and its supply, marketing, distribution and sales chains, and indirectly through the GDP increase. The en-
vironment will benefit through less processing stages in the new technology, elimination of environment-
unfriendly fluxes, additions and gases, and new functionality available with new materials, which will further ena-
ble low-emission, high-safety, enhanced functionality vehicles, structures and plants. 
A combination of social, environmental and economical impacts makes this project vital for the sustainable devel-
opment of technology- and material-intensive Europe.   
2.2 Measures to maximise impact 

a) Dissemination and exploitation of results  
Dissemination is essential for a successful achievement of the project objectives, protection of participants’ inter-
ests and exploitation perspectives as well as for ensuring the maximum benefits for the European scientific com-
munity. 
Dissemination consists of widespread publication awareness or extensive promulgation of knowledge and infor-
mation generated within the project. The following types of dissemination activities are envisaged: 
• Publications: A large body of original research will be published in high-impact peer-reviewed international 

journals like Acta Materialia, Scripta Materialia, Metallurgical and Materials Transactions A and B, Physical 
Review Letters, Materials Letters, Composites: Science & Technology, Journal of Crystal Growth, Magnetohy-
drodynamics. The Open Access and Open Data will be facilitated through different routes, including publishing 
manuscripts and datasets on the specialized website of partner organizations, using facilities of ResearchGate and 
LinkedIn as well as via paid route using special university grants as well as the project budget. All scientific pa-
pers derived from the project will be uploaded to the project intranet and updated on an annual basis;  

• A number of MSc and PhD theses are expected as output from the project and these will be published through 
the normal academic channels;  

• Oral and poster presentations will be given at leading international conferences, such as Int. PAMIR Conf. on 
Fundamental and Applied MHD (2019), Symp. Plasma Physics and Technology (2018), Modelling of Casting, 
Welding and Advanced Solidification Processes (2018), Light Metal Technology (biannually), International Con-
ference on Advanced Solidification Processes (biannually), TMS Annual Meeting (annually), and at relevant 
technical trade fairs, e.g. World Foundry Congress (2018), Aluminium_2018 World Fair and Conference, GIFA 
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(2019). Due to the high novelty of this project, a specialised session/symposium will be organised at one of these 
conferences during the last project year (resp. ECM/UBRUN);  

• A dedicated project website will be set up providing the main hub of project information. A parallel website will 
also be created on Wikipedia as well as special groups at LinkedIn, ResearchGate and Facebook for maximum 
coverage. Cross-linkage and communication with relevant SIGs will be ensured. 

• Industrial awareness. Breakthroughs discovered during the project will be disseminated via the industrial con-
tacts of the partners. Special industry-relevant dissemination channels will be exploited (through IAB of the pro-
ject, a workshop for potential industries organised by the academic partners, stands on the specialised fairs, e.g. 
GIFA International Foundry Fair in Dusseldorf, June 2019, and congresses, specialized events co-organized by 
national applied research funds – to be identified within WP6). The goal is to raise awareness of the industry of 
the potential breakthroughs and leverage industrial investments in further RTD. This dissemination will be con-
sistent with the IPR protection mechanism of the project and interests of the partners. ECM will be responsible 
for the effective and legally sound knowledge transfer activities (WP6). 

Scientific data and other educational material will be fed into university courses and ad-hoc training courses for 
the benefit of undergraduates, MSc and PhDs, also using EU ERASMUS+ programme. The partners will also or-
ganise 2 scientific workshops (see WP6) to inform and promote the developed ideas and technology within their 
own network of partners.  
Being a FET project FLiMT does not aim at the development of pre-commercial results, but rather at laying a 
foundation and paving the way for a frontal advance in the area of new light metallic materials production technol-
ogies. Therefore, the project will consider exploitation of results for further research activities within different 
tracks (academia, industry, as well as in different application domains – aerospace, automotive, machinery, etc.). 
The proposal has been already discussed within the Metallurgy Europe Programme (Prof. D. Jarvis, Royal Swe-
dish Academy of Engineering Sciences), and if the feasibility is demonstrated in this project, an industrial route 
will be found via market-driven Metallurgy Europe EUREKA projects. 

b) Communication activities  
The project will use all the modern and traditional communication channels (professional and social networks, 
YouTube, professional websites and publications, conferences, university open days etc.) suitable for conveying 
the message to the major target groups (scientific community, industry, education, general public). Type of infor-
mation to be communicated and media for communication will be chosen to ensure the maximal impact. Outreach 
and Commercialization Departments of participating academic partners will be involved in these activities. Particu-
lar actions and channels will be defined in the project’s Dissemination and Communication Plan. 
Section 3: Implementation 

3.1 Project work 
plan  
The project work plan 
is broken into 7 work 
packages, first 5 of 
them represent the 
research core of the 
project, whereas WP6 
deals with dissemina-
tion and exploitation 
and WP7 integrates 
activities in manage-
ment and coordina-
tion. The research 
component of the pro-
ject follows the classi-
cal model of a blue-
sky research project: 
(1) Fundamental re-
search on physical 
principles of metal 
melt–plasma interac-

tion à (2) Computer modelling of physical processes à (3) Development of principles of processing technologies 
à (4) Testing and lab evaluation (proof-of-concept).  
The Gantt chart shows the timing and inter-relations of the project tasks. Numbers show the deliverables. Work 
packages and tasks are given below in Table 3.1a; deliverables and milestones are also listed in the Tables 3.1 b-d. 
 
Table 3.1a: Work package description  
Work package number  1 Start  Month 1 
Work package title Experimental methods and study of bulk melt atomic structure before and after high-

temperature and plasma processing  
Participant number 1 2 3 4 5 6 7 8 
Short name  TUB UBRUN TUD UR MUL ECM PTIMA NTUU 
P/Ms per participant: - 4 - 22 - - 4 - 
Objectives  
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1. Develop advanced and innovative experimental means of studying phenomena occurring during plasma/melt 
interaction, including the atomic structure of the liquid both directly and indirectly. 
2. Identify through advanced small-scale experimentation the conditions of achieving homogeneous (random) 
atomic structure of metallic melts by variation of melt temperature and exposure time.  
Description of work (lead partner) 
Task 1.1 (UBRUN) Survey of state-of-the-art in the existing means to control the homogeneity of metallic melts 
and its effects of structure formation, the challenges and means of research. 
Task 1.2 (UR). Study of structural heterogeneity of liquid aluminium (alloys) and its effects on structure. UR will 
lead this task supported by UBRUN, PTIMA and TUB, and will experimentally study the atomic structure of liq-
uid aluminium and its alloys and the factors (e.g. thermal loop) controlling this structure by means of SANS, 
SAXS (using neutron and synchrotron facilities) as well as by measurement of structure-sensitive properties, e.g. 
electrical resistivity and viscosity using facilities available among the project partners as well as grant-based ac-
cess to European synchrotron sources.  
The results are input for WP2, 3, 5 
Deliverables (responsible and month of delivery) 
D1.1 State-of-the-art survey on the control of atomic structure of liquid metals and its effects on structure and 
properties of the solid metal. UBRUN (M6). 
D1.2 Methods and techniques of studying the liquid atomic structure. UR (M12). 
D1.3 Report on the effects of temperature on the liquid metal structure. UR (M24) 
Work package number  2 Start  Month 1 
Work package title Fundamentals of melt homogenisation using plasma processing of bulk melts  
Participant number 1 2 3 4 5 6 7 8 
Short name  TUB UBRUN TUD UR MUL ECM PTIMA NTUU 
P/Ms per participant: 20 17 22 3 4 - 10 16 
Objectives  
1. Develop state-of-the-art physical and thermodynamic description of the phenomena occurring during plas-
ma/melt interaction, also in the presence of MHD fields.  
2. Identify the conditions of achieving homogeneous (random) atomic structure of metallic melts by variation of 
melt temperature and exposure time. Optimize these conditions for processing of Al-based materials. 
Description of work (lead partner) 
Task 2.1 (UBRUN). UBRUN will focus on the effects of liquid structure on the structure formation during solidi-
fication supported by modelling work of TUD employing ab initio based interatomic potentials for accelerated 
molecular dynamics simulations.  
Task 2.2 (PTIMA) Development of methods to control homogeneity/heterogeneity of metallic melts and specifics 
of plasma melt processing. TUD and MUL will provide modeling support on the physics of interaction between 
plasma and metallic melt using advanced MD and DFT approaches and multi-scale CFD modelling. 
Task 2.3 (NTUU) The formation of reinforcing, modifying and functional phases upon condensation of plasma 
will be studied both experimentally (NTUU, UR, TUB) and by modelling (TUD). A selection of aluminides, bo-
rides, carbides, composite particles (e.g. TiB2/Ti) will be studied in Al alloys containing Si, Zn, Mg, Cu and rare-
earths. (see O4 in p. 3). The results are input for WP3, 5 
Deliverables (responsible and month of delivery) 
D2.1 Methods for control of melt homogeneity are developed. PTIMA (M12). 
D2.2 Selection of functional phases that can assure control of a selection of mechanical and functional properties. 
NTUU (M18).  
D2.3 Physical and thermodynamic description of the phenomena occurring during plasma/melt interaction on 
various length scales. TUD (M24). 
Work package number  3 Start  Month 4 
Work package title Thermodynamic, analytical and numerical modelling of plasma-MHD melt pro-

cessing 
Participant number 1 2 3 4 5 6 7 8 
Short name  TUB UBRUN TUD UR MUL ECM PTIMA NTUU 
P/Ms per participant: 15 4 22 3 23 5 15 16 
Objectives  
1. Develop analytical and numerical models for plasma/melt and MHD field/melt interactions. Implement the 
models in software packages and perform computer simulation of the processing.  
2. Identify through modelling and advanced experimentation the conditions of achieving homogeneous (random) 
atomic structure of metallic melts in the presence of plasma. Optimize these conditions for processing of Al-based 
materials. 
3. Select basic process parameters that can deliver new combination of properties.  
Description of work (lead partner) 
Task 3.1 (MUL) MUL in close interaction with TUD and PTIMA will perform computer modelling and simula-
tion of multi-scale phenomena upon plasma–MHD melt processing using the computation of transient electro-
magnetic field and computation of the first and second order MHD and electrical effects, in both plasma and liq-
uid metal. Explore the effects of the free surface deformation generated by the combined action of the plasma 
bubble and the MHD. The models will be validated with results gained in WP2 and 4 and will be used for pro-
cessing development in WP4. 
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Task 3.2 (TUD) TUD with support of NTUU, UR and TUB will perform assessment of non-equilibrium processes 
in the melt upon plasma action and formation of new phases, based on advanced thermodynamic analysis, ab ini-
tio simulations and DFT calculations. This Task is done in close interaction with WP1.  
Task 3.3 (PTIMA) Based on the process modelling and analysis, PTIMA will lead the selection of process param-
eters that can assure achievement of the required effects. NTUU, TUD, UBRUN, TUB will contribute to this task. 
Deliverables (responsible and month of delivery) 
D3.1 Recommendations on the selection and range of process parameters. PTIMA (M15). 
D3.2 Models and their implementation. MUL (M22). 

Work package number  4 Start  Month 4 
Work package title Multi-scale processing of metallic melt through combination of local plasma action 

with macroscopic MHD controlled flows 
Participant number 1 2 3 4 5 6 7 8 
Short name  TUB UBRUN TUD UR MUL ECM PTIMA NTUU 
P/Ms per participant: - 5 - - 5 - 90 32 
Objectives  
1. Develop and implement numerical multi-scale models for heat and mass transfer in a processing reactor. Vali-
date the models through dedicated experiments. 
2. Design and construct a physical model of the reactor, develop electronic and physical controls of plasma pa-
rameters and multi-scale magnetohydrodynamic and hydrodynamic flows 
Description of work (lead partner) 
Task 4.1 (PTIMA) PTIMA will lead the effort of all partners to survey the state-of-the-art and patent applications 
in the application of plasma and magnetohydrodynamic forces in liquid metal processing.  
Task 4.2 (MUL) MUL with support of PTIMA (experimental validation and existing expertise) will develop com-
puter models and simulate the mass and heat transfer induced by magnetohydrodynamic flows in the melt and 
their interaction with the plasma-affected region.  
Task 4.3 (PTIMA) PTIMA and NTUU with support of UBRUN and MUL will develop experimental facilities 
and perform physical modelling of magnetohydrodynamic and plasma processing using transparent liquids and 
advanced characterisation (particle-image velocimetry, high-speed imaging). The results will be used for valida-
tion models developed in WP3 and in Task 4.2 and for development of the reactor in WP5. 
Task 4.4 (PTIMA) PTIMA with support of NTUU, TUB will develop electronic and physical controls of plasma 
parameters and multi-scale magnetohydrodynamic and hydrodynamic flows with the aim to assure continuous 
interaction of the plasma-affected zone with the rest of the treated volume and the distribution of processed micro- 
and mesoscopic volumes and formed particles in the macroscopic volume. The results will be used in WP5. 
Deliverables (responsible and month of delivery) 
D4.1 State-of-the-art survey and patent search on the application of plasma and magnetohydrodynamic forces in 
liquid metal processing. PTIMA (M12). 
D4.2 Computer models and simulation of a metallurgical reactor for plasma melt processing. MUL (M18). 
D4.3 Technological guidelines on further developing the technology in WP5. PTIMA (M22). 
D4.4 Physical model of the reactor with developed controls. PTIMA (M20). 
Work package number  5 Start  Month 13 
Work package title Technological approaches for melt processing of large volumes using combination of 

plasma and magnetohydrodynamic flow: laboratory-scale testing 
Participant number 1 2 3 4 5 6 7 8 
Short name  TUB UBRUN TUD UR MUL ECM PTIMA NTUU 
21 15 16 - 24 3 - 20 52 
Objectives  
1. Design and construct a laboratory-scale setup based on the developed principles and test it for production of 
new materials by various casting routes, i.e. gravity, high- and low pressure die casting enhanced by MHD action. 
2. Demonstrate the feasibility of the technological approaches by testing the physical and mechanical properties of 
the new materials in comparison with conventional Al alloys; achieving twice as high ductility while increasing 
strength to 600–800 MPa at 20°C and 170 MPa at 400 °C; low density of 2.5 g/cm3 of solid and 1.5 g/cm3 of foam 
material; 20% increase in elastic modulus and 30% decrease of thermal expansion coefficient preserving the den-
sity; 100% increase in corrosion resistance., considerably improved technological properties. Test developed ma-
terials for recyclability. 
Description of work (lead partner) 
Task 5.1 (PTIMA) Based on the results of WP1–4 PTIMA will lead the design and development of lab-scale facil-
ities (up to 100 kg Al melt capacity) for implementation of suggested technology. 
Task 5.2 (PTIMA) Using the developed lab-scale facilities and processing parameters developed in WP1–4, PTI-
MA will manufacture samples by casting homogenised melt using relevant casting techniques, e.g. low-pressure 
die casting, gravity die casting etc. 
Task 5.3 (PTIMA) Using the developed lab-scale facilities, processing parameters (WP1–4) and selection of phas-
es (WP1–3)  PTIMA will manufacture samples of newly developed materials, e.g. with reinforcing or functional 
additives, using relevant casting techniques, e.g. gravity die casting, high-pressure die casting, etc. 
Task 5.4 (NTUU) Characterisation of as-cast materials. Express testing of structure and properties of as-cast mate-
rials for tuning and optimisation of process parameters will be performed by NTUU in collaboration with PTIMA. 
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Advanced characterisation of the solidification, structure and phase composition of new materials will be led by 
TUB with active participation of UR, NTUU, UBRUN with the use of HRTEM, STEM, SEM, SAXS, SANS, 
neutron and high-energy X-ray diffraction, and tomography. 
Task 5.5 (TUB) Evaluation of mechanical and functional properties of the manufactured materials. TUB and 
NTUU will evaluate tensile and compressive mechanical properties at room and elevated temperatures, fatigue 
endurance, fracture toughness and impact toughness while TUB, NTUU, UR will evaluate functional properties of 
the manufactured alloys, i.e. corrosion resistance, wear resistance, tribological, electro-magnetic and thermal 
properties, etc.  
Task 5.6 (UBRUN) UBRUN will lead the evaluation of technological properties of new materials, i.e. solidifica-
tion shrinkage and contraction, hot tearing susceptibility, fluidity, recyclability. NTUU, TUB, PTIMA and MUL 
will contribute to this task. 
Deliverables (responsible and month of delivery) 
D5.1 Lab-scale reactor for manufacturing materials via plasma processing of bulk melt. PTIMA (M24). 
D5.2 Samples of alloys and composite materials processed according to the new technology. PTIMA (M25). 
D5.3 Evaluation of structure and phase composition. NTUU (M35). 
D5.4 Evaluation of mechanical and functional properties. TUB (M35). 
D5.5 Evaluation of technological properties. UBRUN (M35). 
Work package number  6 Start  Month 1 
Work package title Dissemination and Exploitation 
Participant number 1 2 3 4 5 6 7 8 
Short name  TUB UBRUN TUD UR MUL ECM PTIMA NTUU 
P/Ms per participant: 4 3 1 1 1 18 1 2 
Objectives  
1. Disseminate the results of FLiMT within and beyond the European materials processing research community by 
high-impact, open-access publications, participation in international conferences, and producing web-based educa-
tional resources for scientists and engineers in a wider area of academia and industry. 
2. Enable the results of FLiMT, the project web-site and the entire project consortium to act as a multidisciplinary 
catalyst, creating unprecedented synergy in Europe between scientists, engineers and industrialists operating in 
different communities with great added value for the industry, economy, society and environment. 
Description of work (lead partner) 
Task 6.1 Dissemination planning and monitoring (TUB). A Dissemination and Communication Plan will define 
the major target groups, appropriate dissemination channels, events, KPIs for dissemination. Further in the pro-
ject, dissemination/exploitation reports will be part of regular dissemination. Impact assessment will be done in 2 
analytical reports. 
Task 6.2 Web dissemination (ECM). The project website will be developed and regularly maintained throughout 
the project. Additionally, Facebook, ResearchGate and LinkedIn SIGs will be set up and moderated. Cross-
linkage will be ensured. 
Task 6.3 Publications (UBRUN). At least 10 high-impact peer-viewed journal publications; 10+ publications in 
the professional media (conferences, journals, etc.); press-releases.  
Task 6.4 Dissemination events (ECM). 2 scientific workshops attached to relevant events. 1 final dissemination 
event attached to a major conference.  
Task 6.5 Dissemination towards industry (ECM). Identification of target audience, focus on automotive/aerospace 
sector. 1 industrial workshop, direct mailing; 1 exhibition/fair with posters/stand; meetings and presentations. IAB 
plays a guiding and door-opening role. 
Deliverables (responsible and month of delivery) 
D6.1 Dissemination and Communication Plan. TUB (M6). 
D6.2 Project Website. ECM (M3). 
D6.3 Report on Dissemination and Exploitation, version 1. ECM (M18). 
D6.4 Report on Dissemination and Exploitation, final version. ECM (M32). 
Work package number  7 Start  Month 1 
Work package title Management and Coordination 
Participant number 1 2 3 4 5 6 7 8 
Short name  TUB UBRUN TUD UR MUL ECM PTIMA NTUU 
P/Ms per participant: 10 2 1 1 1 7 2 1 
Objectives  
1. Ensure the timely achievement of project results (in particular meeting the contractual commitments) as well as 

effective financial management.  
2. Coordinate activities within the project and establish quality control procedures in order to enable high quality 

of the project results  
3. Ensure adequate risk management of the project as a whole.  
In order to achieve these objectives the coordinator (TUB) will make use of extensive experiences of previous 
projects' coordination. Daily management it will be supported by ECM (expert in project management).  
Description of work (lead partner) 
Task 7.1 Reporting and contractual management (TUB). A clear reporting structure and processes will be estab-
lished in line with the reporting regulation set by the European Commission, to enable the project partners to ef-
fectively report on the progress. Contractual management, including: management of the EC Grant Agreement, 
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including amendments if necessary; management of the Consortium Agreement (updating in line with the changes 
in the GA, updating on the basis of decisions made by the consortium) and any other legal issues related to the 
project.  
Task 7.2 Decision making and conflict management (TUB, –contributors: ALL). Establishing and implementing 
decision-making bodies and decision-making processes in line with the provisions in the Grant Agreement and the 
Consortium Agreement; Risk analysis and, when necessary, establishment and implementation of contingency 
plans  
Task 7.3 Coordination, communication and administration infrastructure (ECM). Activities to be performed in this 
task are: Provision of necessary guidance documents based on the GA, CA and decisions made in the project; 
Implementation and administration of online collaboration platform. The platform will integrate the project inter-
nal wiki and repository of documents; Planning and arrangement of project co-ordination teleconferences (includ-
ing recording and minutes keeping). 
Task 7.4 Quality monitoring and control, including IPR management (TUB, ECM). Approved plans will be moni-
tored and controlled. Progress control will be done on WP level by measuring resources and cost. Activities to be 
performed in this task are: (1) Progress control; (2) Cost control; (3) Checking schedules and milestones; (4) As-
sessment of Deliverables (the project will employ the internal deliverables review procedure before submitting 
key deliverables to the EC). IAB will be involved overseeing industry-related aspects, IAB meetings will be co-
located with the annual project’s General Assemblies. This task also focuses on IPR management including: Set-
ting up an internal IPR regime to be stipulated in the Consortium Agreement (CA); Overseeing and monitoring 
IPR, incl. timely identification and description of new knowledge (Foreground), identification of ownership 
rights, advising on appropriate IPR protection measures, solving potential problems and conflicts linked to IPRs; 
Developing and maintaining upfront publication consent procedure.  
Task 7.5 Data management (TUB). At the beginning of the project the consortium will develop the Data Man-
agement Plan, which will reflect the plans of the consortium with regards to research data management including 
the contributions to the Pilot on Open Research Data.  
Deliverables (responsible and month of delivery) 
D7.1 On-line Internal communication and project management platform. ECM (M3).  
D7.2 Quality control procedures and plan. TUB (M6). 
D7.3 Data Management Plan. TUB (M6). 
Table 3.1b:  List of work packages 
WP 
No 

WP Title Lead 
Part. 
No 

Lead 
Part. 
Name 

Person-
Months 

Start 
Month 

End 
month 

1 Experimental methods and study of melt atomic structure upon 
high-temperature and plasma processing 

4 UR 30 1 30 

2 Fundamentals of melt homogenisation using plasma processing 
of bulk melts 

2 UBRUN 92 1 30 

3 Thermodynamic, analytical and numerical modelling of plas-
ma-magnetohydrodynamic melt processing 

5 MUL 103 4 33 

4 Multi-scale processing of metallic melt by combination of 
local plasma action with macroscopic MHD controlled flows 

7 PTIMA 131 4 27 

5 Technological approaches for melt processing of large vol-
umes using combination of plasma and MHD flow 

8 NTUU 130 13 36 

6 Dissemination and exploitation 6 ECM 31 1 36 
7 Management and coordination 1 TUB 25 1 36 
    542   
Table 3.1c: List of Deliverables 
Deliv. 
 Deliverable name WP  

#  
Lead 
part.  Type Dissemina-

tion level 

Delivery 
date 
 

1.1 State-of-the-art survey on means to control liquid homo-
geneity. 

1 UBRUN R PU 6 

1.2 Methods and techniques for studying liquid structure. 1 UR R PU 12 
1.3 Report on the effects of temperature on the liquid metal 

structure. (M24) 
1 UR R PU 24 

2.1 Methods for control of melt structure homogeneity  2 PTIMA R PU 12 
2.2 Selection of functional phases that can assure control of 

a selection of mechanical and functional properties.  
 

 NTUU R CO 18 

2.3 Physical and thermodynamic description of the phenom-
ena occurring during plasma/melt interaction on various 
length scales. 

2 TUD R PU 24 

3.1 Recommendations on the selection and range of process 
parameters. 

3 PTIMA R CO 15 

3.2 Models and their implementation. 3 MUL R PU 22 
4.1 State-of-the-art survey and patent search on the applica- 4 PTIMA R PU 12 
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tion of plasma and magnetohydrodynamic forces in 
liquid metal processing 

4.2 Computer models and simulation of a metallurgical 
reactor for plasma melt processing. 

4 MUL R PU 18 

4.3 Technological guidelines on further developing the tech-
nology 

4 PTIMA R CO 22 

4.4 Physical model of the reactor with developed controls 4 PTIMA P PU 20 
5.1 Lab-scale reactor for manufacturing materials. 5 PTIMA P CO 24 
5.2 Samples of alloys and composite materials processed 

according to the new technology. 
5 PTIMA O RE 25 

5.3 Evaluation of structure and phase composition. 5 NTUU R CO 35 
5.4 Evaluation of mechanical and functional properties. 5 TUB R CO 35 
5.5 Evaluation of technological properties. 5 UBRUN R CO 35 
6.1 Dissemination and Communication Plan.  6 TUB R RE 6 
6.2 Project Website 6 ECM O PU 3 
6.3 Report on Dissemination and Exploitation, version 1 6 ECM R PU 18 
6.4 Report on Dissemination and Exploitation, final version 6 ECM R PU 32 
7.1 On-line communication and management platform 7 ECM O RE 3 
7.2 Quality control procedures and plan 7 TUB R RE 6 
7.3 Data management plan 7 TUB R RE 6 

Table 3.1d: List of milestones  
Milestone 
number 

Milestone name Related 
WP(s) 

Estimated  
date  

Means of 
verification 

1 Selection of main mechanisms, conditions and effects that can be 
used in developing the technological principles 

WP1,2 M12 D1.2;D2.1; 
D2.2 

2 Numerical and analytical description of the processing reactor and 
underlying mechanisms 

WP3 M20 D3.2, D4.2; 
D4.4 

3  Technological guidelines for the processing reactor WP4 M22 D4.3 
4  Lab-scale demonstrator built WP3 M24 D5.1 
5 A selection of properties achieved WP5 M35 D5.3-5.5 

Table 3.2: Critical risks for implementation  
Description of risk WPs Proposed risk-mitigation measures 
Due to (i) numerical difficulties, (ii) lack 
of computer capabilities, (iii) lack of 
software capabilities failure to develop a 
comprehensive multi-scale, multi-
physics model of the process/Medium 

WP3 • Additional meetings between partners involved in modelling with the 
exchange of complementary expertise. 

• Different scale models can be implemented and used separately. 
• Support of modelling with experiments. 
• Application of paralleling, homogenization and averaging procedures 

to ease numerical effort. 
Due to the selection of too many sample 
combinations and process parameters 
and exponentially expanding test-matrix, 
there is not enough time in the pro-
ject/Low 

WP2/
WP5 

• A number of screening exercises are foreseen, down-selecting the best 
candidates for testing within Year 1. 

• Careful monitoring of resources will be carried out to ensure an opti-
mal, manageable test campaign. 

• Opinion of the IAB will be sought. 
Due to plasma acting over a limited 
volume, difficulties in scaling up the 
effect in the reactor/Medium 

WP4/
WP5 

• Testing of a physical model prior to the construction of the reactor. 
• Using prior expertise of PTIMA in upscaling. 
• Limiting the scale of a laboratory demonstrator from 100 kg to 10 kg. 

Due to insufficient effects of plasma and 
poor new phases distribution in the melt 
bulk, the insufficient level of properties 
achieved/Medium 

WP4/
WP5 

• Thorough selection of process conditions and additions. 
• In-situ monitoring of process conditions and level of melt homogenei-

ty prior to production of samples and their testing. 
• Achieving a number of improvements, if not all, using a wider selec-

tion of process parameter and additions. 
Not possible to protect  or generate new 
IPR/Low 

WP1/
WP4/
WP5 

• A thorough patent search will performed to identify the areas to be 
protected. 

• A clear and transparent IPR agreement is signed before the project 
start with proper protection of background. 

Impossible to deliver the objectives be-
cause a partner leavers the consorti-
um/Low 

ALL • Partners are strongly committed to the project. 
• At least two partners are involved in each activity (modelling, experi-

mentation, processing). 
BREXIT, loss of funding for UBrun 
(UK)/Low 

ALL • UK government pledged continuing financial support for UK partners 
of all HORIZON2020 projects granted before the final exit of UK 
from EU. 

3.2 Management and risk assessment  
Overall coordination will be executed by the Head of Aerospace Institute of TUB Prof. Klaus Brieß (overall and 
scientific Coordinator), who will be supported by the European Programmes Office at TUB and advised by IAB.  
The scientific and administrative coordinator will be strongly supported by the FLiMT management partner 
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ECM, an SME which has been involved in the management and administration of several EU projects coordinated 
by the Aerospace Institute of TUB (ECM is a spin-off company from TUB). ECM facilities include an up-to-date 
communication and information infrastructure (e.g. website service, project wiki, communication tools). Such a 
construction (the coordinator + the management partner) is essential as the consortium includes two partners from 
Ukraine. ECM has rich expertise in coordinating EU projects involving partners from Ukraine (e.g. Light-TPS). 
The project will employ a traditional project management structure proven effective in hundreds of EU projects 
and described in the most common template for a Consortium Agreement (DESCA model). Strategic coordination 
will be in the hands of TUB, for daily administrative and communication tasks, including handling ICT tools (web-
site, intranet and wiki, conferencing tools, etc.), the coordinator will be supported by ECM. On the operational 
level the Work Package leaders will be responsible for the day-to-day scientific coordination of their Work Pack-
ages. They will be responsible for presenting technical reporting of their WP to the Project Management Team and 
Project Coordination Committee (PCC) that includes project managers as well as WP leaders – ultimate decision-
making body of the project. PCC in its activities will actively use the input provided by Industrial Advisory Board 
composed of the representatives appointed by four largest EU and Ukrainian industrial stakeholders (see Annex 1).  
Communication within the project will be systematic and continuous through monthly videoconferences, quar-
terly webinars within and across WPs (ECM will provide the Zoom license for teleconferences), regular project 
technical meetings and annual plenary/coordination meetings with IAB meeting held at the same time. 
Risk management. Each partner is responsible to report immediately to the respective WPL and the Coordinator 
any risk situations that may conflict with the project objectives or their successful completion. The Coordinator will 
then consult the PCC according to the gravity of the problem. Changes in the scheduling of deliverables and/or 
allocated budget, etc. are to be reported as quickly as possible with the WPL and Coordinator. Each issue will be 
managed in accordance with the guidelines of the EC contract and CA. A PCC video-conference will be called in, 
if necessary. Major identified technical risks are indicated in the Table 3.2. 
3.3 Consortium as a whole  
The project consortium brings together the best European teams with complementary expertise in the field of mate-
rial science, modelling, characterization and the leaders of relevant research in Ukraine. The participation of 
Ukrainian colleagues is a unique advantage of the project as the research excellence in the field of material science, 
particularly metal processing technologies, developed in Ukraine is world-known in the professional community. 
Concerning the topic of the project – development of Al-based alloys with special properties on the basis of plas-
ma-aided processing technologies, the Ukrainian colleagues possess a key know-how and unbeatable practical ex-
perimental experiences. This defines the specific role of PTIMA and NTUU in the project – leadership in the 
key technological WP4 and WP5, development of the experimental facilities for proof-of-concept and implemen-
tation of the proof-of-concept activities.  The following complementary expertise and capacities are integrated in 
the consortium: 

• Fundamental competences in metals physics research methods (incl. atomic structures of metals, etc.) – 
UR, UBRUN, PTIMA. 

• Material characterization and properties evaluation – NTUU, TUB, UBRUN, UR. 
• Scientific instrumentation and experiment design – PTIMA, NTUU, UBRUN. 
• Computer modelling of physical processes in metals, processing of research data – TUD, MUL, ECM. 
• Dissemination towards Research and towards Industry – TUB, ECM, all partners 
• Practical experience in coordination of large multi-party international projects – TUB, ECM 

Participation of young (<35 y.o.) and female scientists will be assured through recruitment process, TUB and 
ECM will be in charge of monitoring and reporting (note Section 4 includes CVs of leading permanent staff mem-
ber only). Currently the participating groups have at least 25% of females and more than 50% of young researchers.  
3.4 Resources to be committed  
The project budget reflexes the complexity and structure of the work plan. It demonstrates the balance and appro-
priate distribution of resources based on the costs associated with tasks assigned to the partners, as well as on local 
remuneration standards (Tables 3.4 a, b). For instance, as PTIMA and NTUU are responsible for the bulk of exper-
imental works, above all – building an experimental setup, they plan to invest significant engineering efforts and 
incur equipment/materials costs to design, build and validate a unique experimental facility to implement the proof-
of-concept. Their contribution to the project requires also a multi-disciplinary team supported by engineers 
and technicians for design, engineering, construction, testing, calibrating, etc. of experimental facilities. This 
justifies a relatively higher amount of man-months requested for these partners. At the same time, as the per-
sonnel standard costs in Ukraine are much lower than in Europe, this results in overall savings for the project (best 
value for money). Important aspect is that the EU funding for both Ukrainian partners will be provided via the In-
ternational Science and Technology Centre (ISTC, www.istc.int, the international body set up by the EU, USA and 
several other international donors), which is authorized and skilled to manage Community Contribution for EU-
funded S&T projects (to date more than 20 FP7 and H2020 projects have been managed). This will ensure the full 
compliance of the budget expenditures with the EU eligibility criteria, as well as transparency and realisation of 
“best value for money” principle. 
 
The structure of the budget in terms of cost categories is also typical for a material science R&D project of that 
size. Significant share of costs allocated to equipment and consumables is needed for experimental works.  
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Table 3.4a: Summary of staff effort 

 
Table 3.4b: ‘Other direct cost’ items (travel, equipment, other goods and services, large research infra-
structure). NOTE! Detailed specifications of equipment and materials are available on demand.   

Participant 1 TUB Cost (€) Justification 
Travel  21,000 2 man-conference a year × 2000 Euro × 3 years = 12000 Euro;  

3 project meetings/visits a year × 1000 Euro × 3 years = 9000 Euro 
Equipment  4,000 Depreciation of computer equipment 
Total 25,000  
Participant 2 UBRUN Cost (€) Justification 
Travel  22,200 2 man-conference a year × 2 k€×3 years= 12 k€; 2 project meetings and visits 

a year×850€×3×2 people=10.2 k€ 
Equipment  7,368 Depreciation of computer and laboratory equipment 
Other goods and services 87,745 Consumables for preparation, evaluation and characterization of materials, 

parts for custom made testing rigs (65k€). 
Use of existing analytical and characterization infrastructure (SEM 
92.5€/h×122 h and TEM 238.75€/h×48 h = 22.745 k€) 

Total 117,313  
Participant 3 TUD Cost (€) Justification 
Travel  15,000 5 trips a year × 3 years, incl. project meetings, reviews and conferences 
Equipment  5,000 Depreciation of computers 
Other goods and services 40,000 Costs for using computing cluster 
Total 60,000  
Participant 4 UR Cost (€) Justification 
Travel  33,600 person/year=5.6 k€; 5.6 k€×2person×3year=33.6 k€ 
Other goods and services 84,000 Consumables, e.g. special containers for neutron and high energy X-ray stud-

ies, gas (Helium, Argon), etc. 
Total 117,600  
Participant 5 MUL Cost (€) Justification 
Travel  15,000 5 k€ (5 person/trip) of travel costs a year, for 3 years 
Equipment  6,000 Depreciation of computers 
Other goods and services 45,000 Costs for using computing cluster, costs for Fluent-licences 
Total 66,000  
Participant 6 ECM Cost (€) Justification 
Travel  22,000 WP1-5: 10 trips × 1000€, WP7 3 trips for reviews, WP6 8 trips  
Other goods and services 18,000 Web Design, Printing/publishing, booth costs at the exhibition 
Total 40,000  
Participant 7 PTIMA Cost (€) Justification 
Travel  27,000 18 trips * 1.5 k€ a trip = 27 k€ 
Equipment and parts  136,000 Larger budget and also man-effort of PTIMA is due to its main role in the 

design, engineering and building of experimental equipment for the project, 
which includes parts for building experimental set-up, i.e. plasmatron, MHD-
vessel, advanced control and characterization equipment 

Other goods and services 27,000 Consumables for building the set-up, materials for experiments, tooling. 
Total 190,000  
Participant 8 NTUU Cost (€) Justification 
Travel  34,000 12 trips – technical meetings, 12 – coordination/review, 6 - conferences 
Equipment  44,700 Advanced characterization equipment, incl. resistivity measurements in melts 
Other goods and services 5,000 General consumables  
Total 83,700  

 

  WP1 WP2 WP3 WP4 WP5 WP6 WP7 Total 
TUB 0 20 15 0 15 4 10 64 
UBRUN 4 17 4 5 16 3 2 51 
TUD 0 22 22 0 0 1 1 46 
UR 22 3 3 0 24 1 1 54 
MUL 0 4 23 4 3 1 1 36 
ECM 0 0 5 0 0 18 7 30 
PTIMA 4 10 15 90 20 1 2 142 
NTUU 0 16 16 32 52 2 1 119 
Total 30 92 103 147 130 30 24 542 
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FLiMT 

Section 4: Members of the consortium  
 
4.1. Participants (applicants) 

TUB, Technical University of Berlin, TUBerlin, Germany (www.tu-berlin.de) 

Technical University of Berlin is an internationally renowned educational and research establishment with 
outstanding reputation. It provides higher education programmes across a very wide spectrum of curricula 
ranging from humanities to cutting-edge nano-engineering. University’s student population is nearly 28.000 
in 2013. Number of full professors – ca. 600. Total budget in 2013 – 461 MEuro, including 174 MEuro – 
external research funding. 
In the project, the University will be represented by Aerospace Institute and Institute for Material Science 
and Technology. Aerospace Institute represented by Prof. Klaus Brieß will be the coordinator and the 
central representative of the requirements of the primary application domain – aviation and space industries. 
Institute of Material Science and Technology is an expert body in the field of material science with specific 
expertise in metals.  
Thanks to participation in various space projects and programmes (funded by the EC, ESA and DLR) the 
Aerospace Institute have built a network of partners in leading European space organizations, project 
management and leadership capabilities, body of knowledge in the field of trends and prospects of European 
space activities. Additionally, the Aerospace Institute coordinates 3 FP7 Projects (theme Space) and 4 
European TEMPUS projects in the field space curricula development 
In this project the Aerospace Institute will participate together with the Department Metallic Materials of 
the Institute for Material Science and Technology. 
The working field of the department Metallic Materials of the Institute comprehends the circular course 
starting with the fabrication of materials, especially by hot extrusion and its process simulation, the 
microstructural characterization up to the assessment of macroscopic material properties and the 
consequences for the optimization of the fabrication process and the microstructure.  
The microstructure analysis capabilities include optical microscopy, SEM and TEM. Complementary to the 
electron microscopy different laboratory X-ray diffractometers are available. With these systems analyses of 
the phase compositions, textures and residual stresses in engineering materials and components can be 
carried out. In addition to the available laboratory X-ray diffraction systems synchrotron X-ray sources such 
as BESSY in Berlin, HASYLAB in Hamburg and ESRF in Grenoble are frequently used.  
Several testing systems are available to characterize the mechanical properties of alloys within a wide range 
of temperatures and strain ranges. 
The Head of department Metallic Materials - Prof. Dr. rer. nat.  Walter Reimers is a key scientific 
person. 

List of relevant publications 

• Lentz, M.; Coelho, R. S.; Camin, B.; Fahrenson, C.; Schaefer, N.; Selve, S.; Link, T.; Beyerlein, I. J.; 
Reimers, W.: In- situ, ex-situ EBSD and (HR-)Tem analyses of primary, secondary and tertiary twin 
development in an Mg-4 wt%Li alloy, Materials Science and Engineering A 610, (2014), pp.54-64 

• Brömmelhoff, K.; Henze, S.; Gerstenberger, R.; Fischer, T.; Schell, N.; Uhlmann, E.; Reimers, W.: 
Space resolved microstructural characteristics in the chip formation zone of orthogonal cut C45E 
steel samples characterized by diffraction experiments, Journal of Materials Processing Technology, 
213, (2013), pp. 2211-2216  

• Lentz, M.; Gall, S.; Schmack, F.; Mayer, H. M.; Reimers, W.: Hot working behavior of a WE54 
magnesium alloy, Journal of Materials Science, 49 (2014), pp. 1121–1129. 

• Lentz, M.; Klaus, M.; Reimers, W.; Clausen, B.: Effect of high temperature heat treatments on the 
deformation behavior of Mg-2%Mn-0.7%Ce extrusions investigated by in-situ energy-dispersive 
synchrotron X-ray diffraction and elasto-plastic self-consistent modelling, Materials Science and 
Engineering A 586, (2013), pp. 178-189  

• Meixner, M.; Klaus, M.; Genzel, Ch.; Reimers, W.: Residual stress analysis of diamond-coated WC-
Co cutting tools: separation of film and substrate information by grazing X-ray diffraction, Journal 
of Applied Crystallography, 46, (2013) pp. 1323-1330  
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TUB will assume the project coordinator’s role leading WP 7. Besides, key contributions will be made: 

• In WP1, Task 1.2, study of structural heterogeneity. 
• In WP2, Task 2.3 study on formation of various phases through plasma processing. 
• In WP3, Tasks 3.2 and 3.3, assessment of nonequilibrium processes and selection of potential 

functional phases to control properties. This work will be then extended into WP4, Task 4.4. 
• In WP5 TUB will lead the task 5.5 Evaluation of properties of manufactured materials. 
• Also, TUB will make a significant contribution to WP6 (leader of Task 6.1 dissemination planning 

and monitoring) 
 
For carrying out consortium management and administration duties TUBerlin will be supported by ECM 
Space Technologies GmbH, this partnership has proven effective in abovementioned European projects. 
The director of Aerospace Institute TUBerlin, Prof. Klaus Brieß will be a project coordinator. 
 
Prof. Dr.-Ing. Brieß Klaus is Head of Chair „Space Technology“ at Department of Aeronautics and 
Astronautics of TUB; former Head of the section "Sensor Systems" of the DLR Institute of Space Sensor 
Technology and Planetary Exploration and project leader of the DLR small satellite mission „BIRD“, the 
first mission for fire evaluation from space with a new generation of infrared sensors; Member of 
International Academy of Astronautics (IAA), member of the IAA Study Group on Cost Effective Earth 
Observation Missions, co-founder of the “Space Initiative Berlin-Brandenburg (RIBB)”, more than 100 
international publications. Field of expertise: satellite technology with a focus miniaturisation of space 
technologies for use in micro, and pico satellites. Prof. Brieß is active in various national and international 
organizations, such as Head of Department "Space Systems" in the DLR, as a member of the International 
Academy of Astronautics, a member of the Study Group. Prof. Brieß successfully coordinated more than 10 
major scientific and educational projects. 
  
Prof. Dr.-Ing Walter Reimers is since 2003 Director of the Institute for Materials Science and 
Technologies;’ since 2001 Chair for Metallic Engineering Materials at TU Berlin, Institute for Material 
Science and Technologies. Prof. Reimers worked as a scientific officer at the Hahn-Meitner-Institute Berlin 
and Habilitated at University of Dortmund Section Mechanical Engineering. Fields of expertise: 
crystallography, investigation and optimization of the parameters (temperature, speed, die geometry, material 
flow) for the extrusion of various metallic materials by extrusion trials and simulations,  development of 
measuring methods: stress/ strain analysis with high energy X-ray diffraction, stress/ strain analysis with 
high local resolution, combined diffraction/ tomography material analysis development of sample 
environment: creep device for in-situ diffraction/ tomography, loading device (static and dynamic) for in-situ 
diffraction analysis; microstructure analysis: optical and electron microscopy and mechanical testing of 
metallic materials 
 
UBRUN, Brunel University London/ Brunel Centre for Advanced Solidification Technology, United 
Kingdom (www.bunel.ac.uk/bcast) 

Brunel Centre for Advanced Solidification Technology (BCAST) is a part of Materials and 
Manufacturing Research Institute of Brunel University London (UK) focusing on both fundamental and 
applied research in solidification of metallic materials. Brunel University London is a dynamic British 
university with over 12,500 students and 2000 staff members. During FP7 programme, UBRUN has secured 
118 research projects (17 as coordinator) with budgeting in excess of 42M Euro. Currently, within the 
HORIZON2020 programme, there are 16 research grants awarded to UBRUN with the total funding 7M 
Euro, 3 of these projects are coordinated by UBRUN. BCAST is the world leader in research related to 
structure control in light alloys. BCAST currently hosts 7 permanent academic staff members, 25 research 
fellows and 10 PhD students, supported by 5 technicians and 3 managers.  
UBRUN (BCAST) has extensive experience in casting and solidification processing of light (Al and Mg) 
alloys using melt conditioning, ultrasonic processing and grain refining. The BCAST laboratories are well 
equipped with melting, melt processing and casting facilities as well as with conventional and advanced 
characterisation techniques. BCAST provides a unique range of state-of-the-art facilities for solidification 
processing, such as high-pressure die casting, twin roll casting, direct chill casting, ultrasonic and melt 
shearing melt processing, and advanced characterisation of casting properties and structure of materials. 
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These facilities as well as state-of-the art facilities of Experimental Techniques Centre of UBRUN will be 
available for this project. BCAST has vast experience in industrial and fundamental research related to 
casting technology funded by industry (SAPA, Constellium, Jaguar-Land Rover, Siemens), Technology 
Strategy Board (TSB) and Engineering and Physical Sciences Research Council (EPSRC). BCAST works in 
close cooperation with industry and other universities; hosts Advanced Metal Casting Centre (a £100M 
project of UK government and industry) and is a leader of an EPSRC Future Manufacturing Hub “LiME” (a 
£10M programme). There are 5 FP7 projects running at BCAST at the moment. Current project fits well into 
the research portfolio of BCAST. 
In this project UBRUN will focus on the fundamentals of solidification of liquid melts with various initial 
structural state and will lead WP2, UBRUN will also study technological properties of new materials such as 
shrinkage, segregation, cracking, porosity in dependence on solidification conditions, and recyclability. 
Therefore UBRUN main contribution will be to  
WP1: leading the task 1.1 Survey of state-of-the-art. 
WP2: leading the WP2 and playing major role in scientific coordination of efforts of various partners 
creating the scientific foundation of the project.  
WP3 and 4: supporting other partners in the selection of phases and development of facilities and physical 
modelling. 
WP5: leading Task 5.6 on the evaluation of technological properties, and performing evaluation of casting 
characteristics of metallic materials including their expansion/contraction behaviour, segregation, porosity 
and cracking; in applying various casting technologies to the remelted newly developed materials with the 
aim of studying the stability of induced effects and their recyclability.  
WP6: UBRUN will also actively participate in dissemination through participation in scientific and 
technological conferences and publications of the results in high-ranking journals. 

Prof. Dmitry Eskin is a world renowned expert in aluminium solidification processing with focus on alloy 
development, casting properties, structure evolution and defect formation, a leading expert in direct-chill 
casting and in ultrasonic melt treatment. He authored and co-authored 6 monographs, more than 200 research 
papers (H-factor 22; 24 if books are included) and 5 patents. He has considerable experience in leading 
research projects including international collaboration. In recent years BCAST (Prof. D.G. Eskin) plays 
leading role (WP leader) in European FP7 projects on ultrasonic degassing (Ultragassing), application of 
external fields to the processing of metal-matrix nanocomposite materials (Exomet), and DEMO project on 
the development of ultrasonic degassing machines for foundries (Doshormat) with a total funding allocated 
to UBRUN in excess of 1M Euro. He also currently leads two EPSRC projects on fundamental studies of 
ultrasonic cavitation in liquid metals with a total funding of 1M Euro. 

More information can be found at http://www.brunel.ac.uk/people/dmitry-eskin 

An early-carrier postdoctoral researcher will be employed on this project. 

List of relevant selected publications 

Relevant monographs 

1. Belov N.A., Eskin D.G., Aksenov A.A. Multicomponent Phase Diagrams: Applications for Commercial 
Aluminum Alloys, Amsterdam: Elsevier, 2005, 413 p. 

2. Eskin D.G. Physical Metallurgy of Direct-Chill Casting of Aluminum Alloys, Boca Raton: CRC Press, 
2008, 315 p. 

3. Eskin G.I., Eskin D.G. Ultrasonic Treatment of Light Alloy Melts, 2nd Edn., Boca Raton: CRC Press, 
2014, 346 p. 

Relevant journal papers 
4. Eskin D.G. Effect of melt overheating on primary solidification in aluminium alloys, Z. Metallkde., 1996, 

vol. 87, p. 295–299. 
5. Ruvalcaba D., Mathiesen R.H., Eskin D.G., Arnberg L., Katgerman L. In-situ observations of dendrite 

fragmentation die to local solute-enrichment during directional solidification of an aluminum alloy, Acta 
Mater., 2007, vol. 55, no. 13, pp. 4287–4292. 

6. Eskin D., Atamanenko T., Zhang L., Katgerman L. On the mechanisms of grain refinement of by 
ultrasonic melt treatment in the presence of transition metals, Essential Readings in Light Metals, ed. J.F. 
Grandfield, D.G Eskin, Hoboken, NJ: Wiley, 2013, pp.415–419. 

7. Tzanakis I., Xu W.W., Eskin D.G., Lee P., Kotsovinos N. In Situ observation and analysis of ultrasonic 
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capillary effect in molten aluminium, Ultrasonics Sonochemistry, 2015, vol. 27, pp. 72–80. 
 
TUD, TU Delft, Delft University of Technology, Netherlands (http://www.tudelft.nl/) 
 
Delft University of Technology, is the largest and oldest Dutch public technical university, located in Delft, 
Netherlands. With eight faculties and numerous research institutes it hosts over 19,000 students 
(undergraduate and postgraduate), more than 3,300 scientists and more than 2,200 people in the support and 
management staff. 
In the project the University will be represented by Department of Materials Science and Engineering. 
The Department of Materials Science and Engineering undertakes coherent and innovative research 
dedicated to developing, producing, characterizing and controlling materials, with a focus on metals.  The 
goal is to develop fundamental understanding forming the basis for better performance, a longer life cycle 
with preservation of functionality, while at the same time ensuring the sustainable use of resources and 
minimizing the environmental footprint, bridging the gap between societal needs and available resources. 
Critical Materials is an important connecting thread between all these research areas. 
Associate Professor Dr M.H.F. Sluiter leads the ab initio materials science effort within the Department of 
Materials Science and Engineering at the TU Delft.  Within this department, there are other specialists 
leading efforts in molecular dynamics (Prof. Barend Thijsse), phase field modelling (Prof. Jilt Sietsma), 
discrete dislocation dynamics (Prof. Lucia Nicola), metal-gas reactions (Assoc. Prof. Amarante Bottger) and 
high temperature materials and oxidation mechanisms (Assoc. Prof. Wim Sloof).  Thus a strong embedding 
framework relevant to the FLiMT project exists. 
 
Key activities of Dr Sluiter’s group are centred on ab initio thermodynamics and kinetics at the atomic scale: 

• Statistical thermodynamics formalism and methods such as those based on lattice gasses (cluster 
variation method, Monte Carlo techniques, cluster expansion methods). Part of this work is the 
ongoing development of the ICVM code (more than 2 decades) 

• Modelling of phase transformations and mass transport.  Some of this work employs kinetic Monte 
Carlo algorithms using ab initio derived interatomic interactions. In the course of this work 
diffusivities and precipitation behaviour in metallic alloy system are of main interest. 

• Ab initio structure prediction: rather than predicting structures by selecting the most stable one 
among a limited number of presupposed candidates, the tools were developed to predict structures of 
compounds based on bonding characteristics. These methods have led to predictions of Au-Si and 
other compounds that, so far, have proven compatible with available experimental data. 

• Database development. Using large-scale computation, extensive databases for diffusivities and 
lattice stabilities have been created. 

 
The personal webpage at TU Delft can give further details: 
http://www.3me.tudelft.nl/fileadmin/Faculteit/3mE/2016_jaarboek/A4_bijdragen_2015/Sluiter_Marcel_2015
.pdf 
Capacities of Dr Sluiter’s group involve an up-to-date high performance computer cluster, extensive 
software collection, some of it under license (VASP, FLAPW, AKAIKKR, SPRKKR), others with GNU 
licenses (ABINIT, LAMMPS), and some in-house developed (DFT: TOMBO, CE&CVM: ICVM, MD: 
Camelion, KMC: XIKMC).  The group has experienced users in the software packages listed. 
As a result of the international working experience, there are many ongoing international collaborations, e.g. 
Japan (Tohoku University; Osaka Pref. University; through a JST Crest program), USA (UC Berkeley), 
Belgium (Univ. Antwerp, through a WOG grant), Switzerland (MPDS). 
The group has access to the Dutch national supercomputer centre (SARA) through NWO (Netherlands 
Organisation for Scientific Research). In addition,  TU Delft provides a state of the art ICT infrastructure. 
In this project TUD will focus on ab initio, molecular dynamic, thermodynamic and density functional 
theory modelling of interaction between plasma and metallic melt, including the formation of phases. 
Therefore the main contribution will be to 
WP2: Tasks 2.1–2.3 on nano-to-micro scale modelling of phase formation and selection of phases. 
WP3: Leading Task 3.2 on assessment of non-equilibrium processes in the melt upon plasma action and 
formation of new phases, based on advanced thermodynamic analysis, ab initio simulations and DFT 
calculations, and supporting other partners in Tasks 3.1 and 3.3. 
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WP6: Dissemination of results through publications high-ranking journals and presentations at international 
conferences. 
Dr M.H.F. Sluiter: Since Dr Sluiter joined the Department of Materials Science and Engineering in 2005, 
he supervised 6 post-doctoral scientists, 7 PhD-students and 4 master students, as well as 3 current PhD 
students. In the decade prior to TU Delft, Assoc. Prof. Sluiter lead a group at the Institute for Materials 
Research of Tohoku University in Sendai, Japan.  Prof. Sluiter has almost 30 years of experience in the field 
of ab initio modelling in materials science. 
 
The list of his publications can be found at: 
http://scholar.google.nl/citations?user=mdMa8cIAAAAJ&hl=en&oi=ao 

Relevant Publications 
1. M.H.F. Sluiter: Chapter 23, First-Principles Modelling of Phase Transformations in Steel in Part VI 

Modelling of Phase Transformations, pp. 365-404, Eds. E.V. Pereloma and D.V. Edmonds, Woodhead 
Publishing Ltd (2012). 

2. C.M. Fang, M.H.F. Sluiter, M.A. van Huis, C.K. Ande, H.W. Zandbergen, Origin of predominance of 
cementite among iron carbides in steel at elevated temperature, Phys. Rev. Lett. 105, 055503:1-4 (2010). 

3. D. Simonovic and M.H.F. Sluiter, Impurity diffusion activation energies in Al from first-principles, Phys. 
Rev. B 79, 054304:1-12 (2009). 

4. M.H.F. Sluiter, Y. Kawazoe, P. Sharma, A. Inoue, A.R. Raju, C. Rout, U.V. Waghmare, First-principles 
based design and Experimental Evidence for a ZnO-based Ferromagnet at Room Temperature, Phys. Rev. 
Lett. 94, 187204 1-4 (2005). 

UR, Université de Rouen, France (http://www.univ-rouen.fr)  

The University of Rouen is a comprehensive university welcoming 25,000 students in 175 diplomas from 
Bachelor to PhD. The University counts 2,900 foreign students, almost 2,300 doctoral students, and more 
than 2,000 staff, including 1,200 faculty members who work within 40 research units. The University of 
Rouen is active in a wide range of research areas, which provides the foundation for our interdisciplinary 
activity. Our strengths range across the science and technology, medicine, social sciences and humanities. 
Our research covers fields as diverse as materials physics, chemistry, biomedical research, environmental 
science, international law and education. 
The University of Rouen is notably involved in 18 FP7 projects (one as coordinator), 15 cross-border 
cooperation-Interreg IV projects (five as lead partner), one international Master programme as coordinator 
(France-Sweden-United States) and four Erasmus-Mundus Partnerships (two as coordinator). 
In the FLiMT project the University will be represented by Groupe de Physique des Materiaux (GPM) 
UMR-CNRS6634 set up by Université de Rouen, Centre National de la Recherche Scientifique (CNRS) 
and INSA de Rouen. This is a laboratory with 130 people, all working at the front line of research. A 
general agreement signed between the different parties defines their joint efforts for academic work and 
research. Even though Université de Rouen is the only participant in the project, CNRS is also involved in 
the project, as a third party linked to a beneficiary, the Université de Rouen. Consequently in the Grant 
Agreement, CNRS should be added as linked third party in the Article 14.1. 
The laboratory is known as “a high place” for nanoanalyses coupling state of art techniques tracking 
“atoms”. Research performed at GPM is of both fundamental and applied nature, and most investigated 
materials have industrial applications: aerospace alloys, nuclear power plant steels, electronic materials, 
magnetic materials, etc. This unit is a world leader in the development of the 3D Atom Probe technique. It 
has designed this new instrument in the early nineties and the latest generation, a Laser-assisted Wide-angle 
Tomographic Atom Probe (LaWaTAP), makes this technique available for studies not only for alloys but 
also for brittle and/or non-conductive materials. GPM is member of the ESP (Energy and Propulsion 
Systems) Carnot Institute, of MOVE’O (R&D on private & public transportation), of C'Nano North-West 
Centre of Competences in NanoSciences, of the CNRS federation IRMA (Institute for Research on 
Advanced Materials), the LABEX EMC3 (Energy Materials and Clean Combustion Centre) and the 
EQUIPEX GENESIS (Group for Studies and Nanoanalyses of Irradiation Effects). 
In this project the GPM  main contribution will be in experimental studies of atomic structure of liquid 
metallic alloys under temperature and plasma fields as well as advanced characterisation of produced new 
materials: 
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WP1: Leader of WP1 and Task 1.2:  study of structural heterogeneity of liquid aluminium (alloys) and its 
effects on structure and properties by neutron and/or synchrotron, diffraction and small angle scattering. 
WP2: Task 2.3: experimental validation of models.  
WP3: Task 3.2: effects of plasma processing on melt homogeneity through temperature, pressure and 
cooling rate variation by neutron and/or synchrotron, diffraction and small angle scattering. Assessment of 
non-equilibrium processes in the melt upon plasma action and formation of new phases. 
WP5: Tasks 5.4 and 5.5: advanced characterisation of new materials by neutron and/or synchrotron, 
diffraction and small angle scattering. 
WP6: Dissemination of the results through publications in high-ranking journals and presentations at 
international conferences. 
 
The GPM is the French and World leader in the development and the use of the Field Ion Microscopy and 
Atom Probe Tomography (APT) techniques. Thanks to these techniques and others (TEM, SEM, XRD, 
NanoSIMS, Mössbauer spectroscopy, SQUID, etc.) the group developed three main competences: Scientific 
Instrumentation, Physical Metallurgy and Nanomaterials for nanotechnologies based on experiences 
performed at the “atomic” scale. 
Within this environment, a team composed of scientists with high and complementary expertise will be 
dedicated to the FLiMT project. This team has already demonstrated its ability to perform a very thorough 
analysis of new alloys for technological applications in former EU projects. Furthermore, the expertise in the 
characterisation of metallic liquids on different length scales and of solids after different solidification routes 
is well established within the team and recognized on an international level. Thus, the high competence 
achieved by this GPM unit in the link between structure, microstructure, properties, production process and 
modelling will be fundamental for the success of the project.  
List of significant equipment relevant to the project: 
1. Long expertise of neutron and high energy X-ray experiments at various reactor and spallation neutron 

sources as well as synchrotrons: ILL, ISIS, ESRF, APS, PSI etc. 
2. SEM microscopes equipped with FIB and EBSD. 
3. Magnetic structure and properties: 57Co and 119Sn sources for 57Fe and 119Sn Mössbauer analysis (TMS 

and CEMS). SQUID to 5T and 400K. 
4. Standard X-ray diffractometer. 
5. HRTEM and TEM. 
6. 3D Atom Probe facilities with laser and electric modes. 
 
Dr Monique Calvo-Dahlborg - CNRS senior scientist. Domains of expertise: structure and microstructure 
of metallic liquids and alloys and of non-crystalline and disordered materials, the relation between structure, 
microstructure, mechanical behaviour and the processing of rapidly solidified materials and more recently of 
High Entropy Alloys.. Dr Monique Calvo-Dahlborg has a long experience in working within international 
bilateral and/or multinational projects with both industrial and academic partners. Scientific coordinator for 
the partner UR in the project (has experience as a scientific coordinator for UR for FP6 IMPRESS and FP7 
ACCMET projects). Involvement in all tasks to be performed by GPM in WP1,WP2, WP3, WP5, WP6 and 
WP7.  
 
Prof. Dr Ulf Dahlborg - Emeritus Professor in Applied Neutron Physics at KTH (Royal Institute of 
Technology) of Stockholm (Sweden), invited professor at University of Rouen and former director of the 
Studsvik Neutron Research Laboratory in Sweden. His domain of expertise covers the use of neutron and X-
ray scattering techniques, the structure and microstructure of liquid, non-crystalline and disordered materials 
and more recently of High Entropy Alloys. Prof Ulf Dahlborg will be involved in all tasks to be performed 
by GPM in WP1, WP2, WP3, WP5 and WP6. 
 
One laboratory officer who will be involved mainly in WP1 and WP3 for containers and samples preparation 
for the neutron and high energy X-ray experiments in the liquid state. 
Dr Jean Juraszek (associate professor) and Dr. Samuel Jouen (associate professor) who will be involved in 
WP5 in case of need of measurement of magnetic properties. 
 
List of relevant publications 
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1.  M. Calvo-Dahlborg, P.S. Popel, M.J. Kramer, M. Besser, J.R. Morris and U. Dahlborg. Superheat-
dependent microstructure of molten Al-Si alloys of different compositions studied by small angle neutron 
scattering.  Journal of Alloys and Compounds 550 (2013) p. 9−22. 

2.  U. Dahlborg, M.J. Kramer, M. Besser, J.R. Morris and M. Calvo-Dahlborg. Structure of molten Al and 
eutectic Al-Si alloy studied by neutron diffraction. Journal of Non-Crystalline Solids 361:63-69, 2013. 

3. J. R. Morris, U. Dahlborg and M. Calvo-Dahlborg. Recent developments and outstanding challenges in 
theory and modelling of liquid metals. Journal of Non-Crystalline Solids 353 (2007) p. 3444-3453. 

4. M. Calvo-Dahlborg, U. Dahlborg and J.M. Ruppert. Influence of superheat before quench on the 
microstructure and stability of nickel based metallic glasses studied by Small Angle Neutron Scattering. 
Journal of Non-Crystalline Solids 357:798-808, 2011. 

5. P.S. Popel, M. Calvo-Dahlborg and U. Dahlborg. Metastable microheterogeneity of melts in eutectic and 
monotectic systems and its influence on the properties of the solidified alloy. Journal of Non-Crystalline 
Solids 353 (2007) p. 3243-3253. 

 
 
MUL, Montan Universität Leoben, Austria (http://www.unileoben.ac.at/) 

Modelling of solidification and casting processes in the Mining University of Leoben is performed under 
guidance of Prof. A. Ludwig who took a Chair of „Simulation and Modelling of Metallurgical Processes“ 
(abbreviated SMMP) since 2003. In 2004 the Christian-Doppler Laboratory on “Multiphase Modelling of 
Metallurgical Processes” was founded by Prof. Ludwig. Over the years, projects on “Modelling of SEN flow 
with inclusion and solidification”, “Modelling of Bronze Continuous Casting”, “Modelling of 
Macrosegregation in Ingot Casting”, “Modelling of Electro-Slag Remelting”, “Modelling of Softreduction 
for Steel CC” and “Modelling of Compound Roll Casting” were successfully performed with participation 
and support of six industrial partners. In addition, Prof. Ludwig is responsible of the fundamental research on 
peritectic solidification which is the subject of a project sponsored by the European- and Austrian-Space-
Agency in the framework of the international METCOMP-project.  

Since 2004, Dr. A. Kharicha is a group leader at the Chair for “Simulation and Modelling of Metallurgical 
Processes”. He has more than 15 years of experience in simulations of MHD fields during 
melting/solidification processes by either using professional software packages like Fluent, but also in 
developing own numerical approaches especially on the generation of eddy current and on dendritic growth 
during solidification. He managed and worked on MHD related projects: “Corrosion and mass transfer in Pb-
Li blankets for future Fusion reactors”, “Buoyant convection in the HCLL blanket in a strong and uniform 
magnetic field”, “Multiphase simulation of the Electroslag-remelting process”, “Modelling of the large scale 
ESR processes”.  Since 2010 a collaboration started with the Moscow Joint Institute of High Temperatures 
on “ Free deformation under electric current”. This project aims at comparing the predictions of the actual 
MHD theory with data obtained from experiments performed with liquid metallic alloys.  

Aside of MHD related projects, Dr. A. Kharicha was responsible for modelling projects within the K2-
Center MPPE such as “3D Melt Flow through Dendritic Structures”, “Modelling of Melt Flow during 
Centrifugal Casting” and “Investigations on the Interaction between Melt Flow and Solidification”. Finally, 
the FWF-Projects “Combined Optical Measurement Technique Applied to Convection Processes during 
Equiaxed Solidification” (P 17619-N02) and “Investigations on the Interaction between Melt Flow and 
Solidification” (P22614-N22) were supervised by Dr. A. Kharicha.  

The University and the Chair in particular has the following infrastructure available for the project: 

• Supermicro Cluster with 80 cores 
• High-performance Linux-based PC-Cluster with cluster server and 32 nodes 
• Shared Memory Workstation with 16 nodes (SGI Altix 350) 
• SGI Cluster XE 240 (4x4 cores) 
• 3 server machines (Primary, W2k, web) 
• Dantec Dynamics 3D Stereoscopic PIV system 
• Software (General software like operation systems, Office, etc.  are not listed) 
• ANSYS FLUENT, 25 main licences (perm.) with annually maintenance update 
• ANSYS FLUENT, 27 parallel (perm.) with annually maintenance update 
• MAGMASOFT educational, 10 licenses, subjected to annually update 
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• ESI Calcosoft educational, 10 licenses, subjected to annually update  
• ABAQUS Campus licences 

In the project MUL will focus on larger-scale modelling and computer simulations of the MHD-controlled 
flows and their interaction with the plasma jet. Therefore the main contribution will be in 

WP2: contribution to Task 2.2 by providing modelling support on the physics of interaction between plasma 
and metallic melt. 
WP3: Leading task 3.1, computer modelling and simulation of multi-scale phenomena upon plasma–
magnetohydrodynamic melt processing via the following methodology. 
WP4: Leading task 4.2, develop computer models and simulate the mass and heat transfer induced by 
magnetohydrodynamic flows in the melt and their interaction with the plasma-affected region.  
WP5: assisting in the design of the reactor. 
WP6: Dissemination of the results through publications in high-ranking journals and presentations at 
international conferences. 
Dr Abdellah Kharicha is an experienced researcher in the field of simulation and experiments in MHD and 
solidification.  He is a Group leader at the chair for “Simulation and Modelling of Metallurgical Processes”. 

Prof. Dr Andreas Ludwig - Professor of the chair “Simulation and Modelling of Metallurgical Processes”. 

Dr Meng Huaiwu - Group leader at the chair for “Simulation and Modelling of Metallurgical Processes”. 
He has a strong of experience in casting simulations by either using professional software packages like 
MagmaSoft, or ProCast, but also in developing own numerical models especially on the formation of 
microstructure and macrosegregation during solidification. 

List of relevant publications 

1. Wu M., Li J., Ludwig A., Kharicha A.: Modeling diffusion-governed solidification of ternary alloys – 
Part 2:Macroscopic transport phenomena and macrosegregation, Computational Material Science, 92 
(2014) 267–285. 

2. Ahmadein M., Wu M., Stefan-Kharicha M., Kharicha A., Ludwig A.: Evaluation of a 5-phase mixed 
columnar-equiaxed solidification model with a benchmark solidification experiment of NH4Cl-H2O 
solution, Materials Science Forum, 790-791 (2014) 247-52.  

3. Ludwig A., Wu M., Kharicha A.: Modeling of Multiscale and Multiphase Phenomena in Materials 
Processing, Metallurgical and Materials Transactions B 45 (2014) 36-43.  

4. Wu M., Li J., Ludwig A., Kharicha A.: Modelling diffusion-governed solidification of ternary alloys - 
Part 1: Coupling solidification kinetics with thermodynamics, Computational Material Science, 79 (2013) 
830–840. 

5. Kharicha A., Wu M., Ludwig A., Karimi-Sibaki E.: Influence of the earth magnetic field on electrically 
induced flows, J. Iron and Steel Research International, Vol.19 Supplement 1-1 (ISSN 1006-706X-CN11-
3678/TF), (2012) 63-66.  

6. Kharicha A., Alemany A., Bornas D.: Hydrodynamic Study of a Rotating MHD Flow in a Cylindrical 
Cavity by Ultrasound Doppler Shift Method, International J. Engineering Science, 43 (2005) 589-615.  

7. Kharicha A., Alemany A., Bornas D., Influence of the magnetic field and the conductance ratio on the 
mass transfer in a lid driven flow, International J. on Heat and Mass Transfer, 47 (2004) 1997-2014.    

 
ECM, ECM Space Technologies GmbH , Germany (www.ecm-space.de) 

ECM Space Technologies GmbH is a spin-off company from the Aerospace Research Institute of Berlin 
Institute of Technology (TUBerlin) – the first and largest German educational establishment in the field of 
space research and exploration. ECM Space Technologies GmbH builds on and extends the portfolio of 
services earlier offered by ECM Office and aimed at commercialization of the results of TUBerlin’s 
innovative small satellite technologies. 
The company provides spacecraft engineering, design, manufacture, launch and operation of high 
performance nano and pico satellites inclusive sub-systems and ground control stations. Through the 
development of several key sub-systems and services (e.g. orbit deployment equipment for piggyback launch 
of nanosatellites, mission-critical elements of construction, etc.) the company possesses a clear 
understanding of the requirements for super-light materials to be used for the future small space missions 
design. 
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Additionally, as a partner of the Technical University of Berlin the company provides and supports 
international research and education activities. The company develops new mechanism for stimulating the 
cooperation between universities and enterprises, takes part at European Union programs like TEMPUS. In 
particular ECM managed the following Projects: 
FP7 
• "SEOCA" FP7 CSA-2009 - GEO capacity building initiative in Central Asia. 
• "MEDEO" FP7 SPA-2010 - Methods and Tools for dual access to the EO databases of the EU and Russia. 
• "POP-DAT" FP7 SPA-2010 - Problem-oriented Processing and Database Creation for Ionosphere 
Exploration. 
�  Running "LIGHT TPS FP7 SPA-2013.3.2-01 "Super light-weight thermal protection system for space 
application (the project is in the field of Material Science, particularly new thermal resistant alloys 
development, and involves 4 Ukrainian research partners). 
TEMPUS 
• "NCR" - Neues Curriculum in Raumfahrttechnik"; JEP 2006. 
• "CRIST" - Curricula Reform in Space Technology in KZ, RU, UA; JPCR 2008. 
• "PROMENG" - Practice oriented Master Programmes in Engineering in RU, UA and UZ; JPCR 2010. 
• "MMATENG" - Modernization of two cycles (MA, BA) of competence-based curricula in Material 
Engineering according to the best experience of Bologna Process JPCR 2013. 
 
In the course of these projects the project management and administration capacity of ECM has been 
developed, validated and proven efficient. 
ECM is also active in activities aimed at providing the links between European and Eastern European space 
research and exploration communities. Recently ECM has been authorized to market the launch 
opportunities for small satellites offered by Progress and Yuzhnoje in Europe. ECM established direct 
contacts to Russian and Ukrainian Space Agencies (Roskosmos and NASU), possesses all necessary 
knowledge in procedures and modalities concerning cooperation between Eastern European space 
organizations and their European counterparts. 
 
Main tasks in the project:  
WP3: ECM will facilitate the modelling work in the Task 3.1 (data exchange with PTIMA).   
WP6: is led by ECM. With existing experience and capacities ECM will develop and maintain all web 

resources of the project, coordinate dissemination events and oversee industrial 
dissemination/exploitation. 

WP7: ECM will support TUB in carrying out the tasks of administration and communication. This scheme 
was proven successful in FP7 (the scheme is described in the FP7 Financial Guidelines, page 7) 

Key personnel: 
Dr Arnold Sterenharz. With the background in aeronautics Dr Sterenharz worked as an engineer, 
researcher and head of aviation design bureau. Starting from the mid 2000s Dr. Sterenharz is mainly focused 
on facilitation and implementation of cooperative projects in the field of research and education between 
space organizations in European and former USSR countries. 
Dr Andrey Girenko, Senior Consultant in Innovation Management. Since 2001, he has been a EU project 
manager both at the European Research and Project Office GmbH (until 2008) and at DFKI (German 
Research Centre for Artificial Intelligence, ongoing). Cooperates with ECM since 2007. He has acquired, 
managed and evaluated more than 50 European projects in different programmes and delivered more than 25 
training workshops around the world (most recently the FP7 participation capacity building training measure 
for the University of Luxembourg, including contract by LUXINNOVATION (National FP7 Coordinator) to 
deliver similar measures across the country in the future). Running projects include FP7 Metalogue (ICT 
STREP), ROCKIT (ICT Strategic Roadmapping CSA), SIforAGE (SiS CSA), EcoArm2ERA (INCO CSA), 
etc. Moreover, through his projects Dr Girenko also has substantial practical experience with regard to 
setting-up and optimizing organisation processes and structures (business process analysis) and 
corresponding business strategy development. Dr Girenko was a manager in FP5 Uptake Measure 
Agentcities.NET, exploitation manager of FP6 ICT K4CARE project, business model developer in 
eContentplus Math-Bridge project, expert for EC’s IPR Helpdesk. Since 2012 he regularly serves to the EC 
(REA) as an external expert in such Thematic Programs as Space and Science and Society. 
 
PTIMA, Physico-Technological Institute of Metals and Alloys NAS Ukraine (www.ptima.kiev.ua) 
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Physico-Technological Institute of Metals and Alloys of the National Academy of Sciences of Ukraine 
(PTIMA NASU, former title: Institute of Foundry Problems) was established in 1958. The Institute is the 
leading scientific organization in Ukraine in the sphere of foundry and metallurgy. PTIMA NASU has 
founded and leads the Foundry Association of Ukraine and Ukrainian Interdepartmental Scientific-Technical 
Council on Ex-Furnace Treatment and Continuous Casting of Steel. 
The structure of PTIMA NASU consists of 18 research departments and 4 laboratories, designing bureau, 
pilot experimental facilities and service departments. Presently, the Institute has 400 employees, amongst 
them 240 researchers, including 25 Doctors of Science (10 Professors) and 40 PhD holders, 2 Full members 
of NASU and 3 Corresponding Members of NASU. 
 
Main directions of activity of PTIMA NASU are: 

• Research of hydrodynamics and heat & mass transfer in preparation, processing, pouring and 
crystallization of alloys with application of physical (including plasma and electromagnetic fields) 
and chemical actions; 

• Developments of scientific and technological bases for obtaining of metallic materials (both 
traditional ones with increased properties and new ones); 

• Development of effective technologies and equipment for making of high-quality castings at 
providing of substantial increase of productivity, material- and energy-saving, improvement of work 
environment & ecology. 

Within the project, there is a planned participation (to a variable extent) of researchers from such 
subdivisions of PTIMA NASU as: Department of Melting and Refining Processes of Alloys; 
Magnetohydrodynamics Department; Department of Physics and Chemistry of Alloys; Laboratory of 
Casting Technology of Special Alloys; Department of Advanced Development and Transfer of Scientific 
Research. The academic and technical staff, PhD and graduate students will be involved in the project. 
 
The key performers of the project at PTIMA NASU will be: 
• Department of Melting and Refining Processes of Alloys. The Department is engaged into the 

fundamental and applied research in preparation of ferrous and non-ferrous alloys of with using vacuum, 
gases and slags, high-energy actions (plasma, arc, laser etc.) on melts for obtaining of high-quality 
castings; 

• Magnetohydrodynamics Department. The Department performs research in the fundamentals of 
interaction between electromagnetic fields and liquid metals, creates scientific and technological 
foundation for new generation of high-efficiency casting and metallurgical MHD-equipment, and designs 
new technological processes of electromagnetic control of heat & mass transfer and interphase 
interactions for the development of perspective structural materials and manufacturing of castings and 
ingots. 

 
The Institute has necessary both standard and unique laboratory & experimental-industrial equipment, 
specifically:  

• installations for processing of melts by plasma, gas, and reagents;  
• magnetodynamic assemblies for preparation and pouring of alloys; 
• facilities for studying of metallic melts; 
• control instrumentation and utilities. 

as well as the facilities and expertise for the design and construction of new equipment. 
 
PTIMA will be instrumental in the fundamental and applied studies of plasma/melt interaction, in the design 
and development of the processing reactor and in producing samples of new materials: 
WP1: contribution to the Task 1.2 in experimental studies. 
WP2: Leading Task 2.2, development of methods to control homogeneity/heterogeneity of metallic melts 
and specifics of plasma melt processing. 
WP3: leading Task 3.3, selection of potential functional phases that can assure control of a selection of 
mechanical and functional properties. 
WP4: leading WP4 as well as Tasks 4.1 (state-of-the-art survey), Task 4.3 (develop facilities and perform 
physical modelling of magnetohydrodynamic and plasma processing using transparent liquids and advanced 
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characterisation) and Task 4.4 (develop electronic and physical controls of plasma parameters and multi-
scale magnetohydrodynamic and hydrodynamic flows). 
WP5: leading Tasks 5.1-5.3 in the design and development of lab-scale facilities (up to 100 kg Al melt 
capacity) for implementation of suggested technology as well as producing samples of new materials for 
further characterisation. 
WP6: Dissemination of the results through publications in high-ranking journals and presentations at 
international conferences. 

 
Prof. Viktor Dubodelov, Head of the Magnetohydrodynamics Department (Ph.D. (1971); Dr. of Sciences 
(1991); Professor (1998); Corresponding Member of NASU (2000); Full Member of NASU (2012)). 
Key research activities:  

• study of physical principles of obtaining metallic materials under electromagnetic fields combined 
with other physical and chemical actions on the metallic systems in the liquid state and at phase 
transitions;  

• development of fundamentals and technological bases for manufacturing of alloys and castings with 
improved structure and advanced mechanical & functional properties by using electromagnetic and 
MHD technology;  

• designing magnetohydrodynamic equipment for preparation and pouring of alloys in foundry & 
metallurgy. 

More than 400 papers including 2 monographs and ca. 100 patents; Prize of NASU (2005); State Prize of 
Ukraine (2008); Member of HYDROMAG International Association; Member of Scientific Committee of 
the International Congresses on Electromagnetic Processing of Materials “EPM”.  
 
List of relevant publications 
 
1. V.I. Dubodelov, V.L. Naidek, L.P. Puzhailo, A.V. Narivskii. Production process for complex MHD and 

plasma refining of aluminium alloys. Congres International: L’Induction days les procedes industriels 
electromagnetic processing of materials. Paris, La Defence, 27-29 Mai, 1997. Vol. 2. P. 13-18. 

2. V. Dubodelov, V. Fixsen, N. Slazhnev, A. Gorshkov. Application of electromagnetic force amplitude 
modulation in the magnetodynamic unit for the aluminium casting technologies improvement. Joint 15th 

Riga and 6th PAMIR International Conference on Fundamental and Applied MHD. – Riga, Jurmala, 
Latvia, June 27 - July 1, 2005. – V. 2. – P. 77-82. 

3. V. Dubodelov, O. Shynskyi, V. Fikssen, M. Slazhniev, I. Shynskyi, A. Gorshkov. Casting of Aluminium 
Alloys under Low Electromagnetic Pressure into the Vacuum Sand Molds by Lost Foam Process. 
Proceedings of the 6th International Conference on Electromagnetic Processing of Materials “EPM 2009”. 
– October 19-23, 2009. – Dresden, Germany. – P. 672-675. 

4. V. Dubodelov, V. Fikssen, M. Slazhniev, M. Goryuk, Yu. Skorobagatko, A. Berezina, T. Monastyrska, O. 
Davydenko, and V. Spuskanyuk. Improving of Al-Si alloys by their combined MHD and thermo-forced 
processing in liquid and solid states. Magnetohydrodynamics. – 2012. – Vol. 48, No. 2. – P. 379-386. 

 
 
NTUU, National Technical University of Ukraine "Kyiv Polytechnic Institute", Ukraine (www.kpi.ua) 
 
NTUU “KPI” is one of the largest engineering schools in the Eastern Europe and world-wide known 
research institution. It comprises 26 faculties and institutes, 11 research institutes and scientific centers, post-
graduate school and doctorate department. More than 40,000 students are trained at university in 126 degree 
courses. There are 8000 staff members, including 1000 professors and 3100 associate professors. Material 
Science is taught as a degree course to bachelors and masters (5 programs per each level) at 4 departments of 
Physical Engineering Faculty with a total student body of 613 students. At the Faculty there is the Centre 
of Electronic Microscopy and 30 departmental study and research laboratories to support academic activities. 
Under the agreement on cooperation with material science division at Academy of Science in Ukraine 5 
research-and-learning associations were set up. They support programs on training specialists at all levels for 
the Academy of Science. 
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In the project the University will be represented by the Metal Physics Department (MPD).  
 
The Metal Physics specialty was established at NTUU “KPI” Faculty of Metallurgy (today - Physical 
Engineering Faculty) in 1952 by Prof. V. Gridnev, Full Member of National Academy of Science of Ukraine 
(NASU), Rector of KPI from 1952 to 1955, from 1955 up to 1985 - director of the NASU Physics of Metals 
Institute. 
Since 1991 the Metal Physics Department is headed by Prof. S. Sidorenko, Corresponding Member of the 
NASU.  
Activities concept is based on traditions of famous European institutions of higher technical education, such 
as Aachen, Vienna and Magdeburg Technical Universities, Parisian “L’Ecole Polytechnique”, where 
profound natural-scientific and fundamental studies are combined with training in engineering disciplines 
and applied science, and professional practical skills in industrial and research fields are mastered. Such 
approach is called as “physical-technical model” and is considered in the world to be the elitist in 
engineering education. 
Famous graduates: NASU full members V. Nemoshkalenko (director of NASU Physics of Metals Institute in 
1985-2002, V. Trefilov (director of the Institute of Materials Science Problems in 1973-2001), S. Firstov, Y. 
Naydych; NASU corresponding members and heads of large research groups whose results are 
internationally renowned: Y. Millman, O. Kurdyumov, V. Cherepin, S. Oshkadyorov, Y. Koval’ and others. 
The main spheres of interest for MPD are: development of Al- and Cu-based cast wear-resistant materials 
quasicrystals, strengthening materials and surface engineering, design of composite materials, multilayer 
structures production, etc. 
The following laboratories are presented at MPD: Physical Methods Research Laboratory, Ion-plasma 
Treatment Laboratory, Mass Spectrometry of Secondary Ions Laboratory, Electron Microscopy Laboratory, 
X-ray Methods Research Laboratory, Auger Spectroscopy Laboratory, Metallography and Micromechanical 
Tests Laboratory 
MPD counts 8 professors, 8 associate professors, 4 research fellows and 8 PhD students, 9 technicians and 1 
manager. MPD has a long history of fruitful cooperation with National Academy of Science of the Ukraine, 
SPring-8 (Rieken) Synchrotron facilities (Japan), and a number of laboratories in Europe and USA. Current 
project meets research interests and experimental facilities of MPD. 
 
MPD is experienced in depth profiling by SIMS and SNMS techniques; XRD analysis (phase analysis, stress 
and pole figure measurements); scanning and transmission electron microscopy; physical properties 
measurements.  MPD facilities available on site: heat treatment lab; XRD lab equipped with RIGAKU 
ULTIMA IV diffractometer allows to investigate structure and phase compound (both qualitative and 
quantitative), stress and texture state; electron microscopy laboratory (equipped with both high resolutions 
TEM and SEM); secondary ion mass spectrometry analysis (SIMS); Auger electron spectroscopy (AES); 
electron diffraction lab; Metallography laboratory. 
 
In the project NTUU will focus on the characterization of the materials: 
WP 2: Study of the effects of melt atomic structure of the as-cast structure of Al alloys using advanced SEM 
and TEM. Leading Task 2.3, experimental study of the formation of reinforcing, modifying and functional 
phases through plasma processing.  
WP3: Task 3.2: assessment of non-equilibrium processes in the melt upon plasma action and formation of 
new phases. 
WP4: Assisting other partners in developing the facilities and performing physical modelling of 
magnetohydrodynamic and plasma processing; developing electronic and physical controls of plasma 
parameters and multi-scale magnetohydrodynamic and hydrodynamic flows (Task 4.4). 
WP5: leading the WP and contributing to all tasks with the focus on characterisation of as-cast materials 
(leading Task 5.4). 
WP6: Dissemination of the results through publications in high-ranking journals and presentations at 
international conferences. 

 
Prof. Sergiy Sidorenko, Professor, Dr. Science, Corresponding Member of the National Academy of 
Sciences of Ukraine, Vice-rector in research-educational activities; Head of the Metal Physics Department. 
 
List of relevant publications (monographs) 
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1. Sidorenko S.І., Barabash R.І. Advanced X-ray diffraction analysis of real crystals. Kyiv: Naukova dumka, 
1997. ISBN 996-00-0056-1. 
2. Vasylyev M., Sidorenko S.I. Diffusion and Surface Segregation. Kyiv: Naukova dumka, 1999. ISBN 996-
612-003-3. 
3. Sidorenko S.I., Веkе D. Kikineshi A.A. Material Science of Nanostructures. Kyiv: Naukova Dumka, 
2002. ISBN 996-00-0046-4. 
4. Sidorenko S.I., Berezovsky A.A., Voloshko S.M. Nonlenear Diffusion Problems. Kyiv: Naukova Dumka, 
2002. ISBN 966-00-0066-9. 
5. Sidorenko S.I., Berezovskaya L.M., Voloshko S.M. Mathematical modeling of diffusion processes. Kyiv: 
Naukova dumka, 2007. ISBN 978-966-00-0621-8. 
6. Sidorenko S.I., Vasyliev M.O., Voloshko S.M. Diffusion in metallic thin films with micro and nanosized 
structure.. Kyiv: Naukova dumka, 2011. ISBN 978-966-00-1161-8 
 
4.2. Third parties involved in the project (third party resources) 
 
UR, Université de Rouen, France (http://www.univ-rouen.fr)  

Does the participant plan to subcontract certain tasks  (please note that core tasks of 
the project should not be sub-contracted) 

N 

If yes, please describe and justify the tasks to be subcontracted 
 
Does the participant envisage that part of its work is performed by linked third 
parties1  

Y 

GPM (Groupe de Physique des Matériaux) is a Joint Research Unit (UMR 6634) between CNRS, 
Université de Rouen, and INSA de Rouen. A general agreement signed between the different parties 
defines their joint efforts for academic work and research. Even though UR is the beneficiary in the 
contract, the CNRS is also involved in the project, as a third party linked to a beneficiary (art. 14). 
The following CNRS staff will work on the project: Monique Calvo-Dahlborg. As they are 
employed by CNRS, their costs will be declared as Third Party. 
Does the participant envisage the use of contributions in kind provided by third 
parties (Articles 11 and 12 of the General Model Grant Agreement) 

N 

If yes, please describe the third party and their contributions 
  

                                                
1  A third party that is an affiliated entity or has a legal link to a participant implying a collaboration not limited to the 
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Section 5: Ethics and Security  

5.1 Ethics 

As FLiMT is a project carrying out fundamental research in the field of Material Sciences (Physics of Metals 
and Metallurgy), it does not touch any ethical issues. At the same time, in the daily operations the project 
team will follow the principles of the European Code of Conduct for Research Integrity. 
 
  
5.2 Security2 

Please indicate if your project will involve: 

• activities or results raising security issues: NO 

• 'EU-classified information' as background or results: NO 

                                                
2 Article 37.1 of the Model Grant Agreement: Before disclosing results of activities raising security issues to a third 

party (including affiliated entities), a beneficiary must inform the coordinator — which must request written 
approval from the Commission/Agency. Article 37.2: Activities related to ‘classified deliverables’ must comply 
with the ‘security requirements’ until they are declassified. Action tasks related to classified deliverables may 
not be subcontracted without prior explicit written approval from the Commission/Agency. The beneficiaries 
must inform the coordinator — which must immediately inform the Commission/Agency — of any changes in 
the security context and — if necessary —request for Annex 1 to be amended (see Article 55). 
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Annex 1 Letters of Support  

Four world’s industrial leaders expressed explicit support to the project and agreed to join the project’s 
Industrial Advisory Board: 

1. Constellium (http://www.constellium.com) Constellium is a global sector leader strongly 
committed to designing and manufacturing innovative and high value-added aluminium products 
and solutions for a broad range of applications dedicated primarily to aerospace, automotive and 
packaging markets. Constellium operates 23 manufacturing sites in Europe, North America and 
China. The company’s Technology Center located in Voreppe, France, is the origin of 
Constellium’s advanced aluminium solutions in the automotive, aerospace, and packaging 
sectors. In 2014 the company reported 4,5 Billion Euro in sales. 

2. Tata Steel (http://www.tatasteel.com/) Tata Steel is the second largest steel maker in Europe, 
with operations in the UK  and mainland Europe. The technology centres in the Netherlands and 
the United Kingdomare part of the research and development organisation for the business units 
that supply strip products for the construction, automotive, packaging, aerospace, engineering 
and energy markets worldwide. Tata Steel as manufacturer of steel products is continuously 
engaged in improving processes and developing new steel products.  In the global world of steel 
it is essential to keep at the forefront of developments to maintain a competitive edge. 

3. Zorya-Mashproekt (http://www.zmturbines.com/), in the former USSR was known as Southern 
Turbine Enterprise, is one of the world’s industry leaders in such sectors of heavy machinery as 
gas turbine design and manufacturing for ship construction, energy, gas pipeline systems.  The 
company exports its products to more than 20 countries, ca. 29% of all ships in the world with 
gas turbine engines are equipped with the products of Zorya-Mashproekt. The enterprise 
possesses significant research capabilities in the field of new materials and processing 
technologies, including own test facilities.  

4. Yuzhnoye Design Office (http://www.yuzhnoye.com/) is a research and development part of the 
large Ukrainian space industrial conglomerate Yuzhnoye. Inherited from the Soviet time, the 
excellence in developing and producing space launch vehicles (Kosmos, Dnepr, Zenit, Cyclon, 
etc.) extended now to the cooperation with ESA (Yuzhnoye is a co-developer of the Vega and 
Antares launchers). Besides, for 60 years Yuzhnoye develops space satellite systems, the most 
recent of them is the EO family Sich. All these activities required developing research excellence 
in the field of material sciences, particularly innovative metallic materials. In this capacity 
Yuzhnoye cooperates with leading European research organization (e.g. in the framework of the 
running FP7 Space project Light-TPS). 
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Dr. Marcel Sluiter
Delft University of Technology
Materials Science & Engineering
Mekelweg 2
2628 CD Delft
The Netherlands

Date:
Subject:

Our reference:
Your reference:

6 Januari 2017
Letter of Support project FLiMT
col 1197

Dear Dr. Sluiter

Herewith we would like to express a strong support for your HOR|ZON2020 project
proposal "The foundation for step-change technology of manufacturing light-weight
materials based on radically new approach of controlling metallic melt homogeneity
and synthesis of functional phases" (FLiMT).

Tata Steel is the second largest steel maker in Europe, with operations in the UK and
mainland Europe. The technology centres in the Netherlands and the United Kingdom
are part of the research and development organisation for the business units that
supply strip products for the construction, automotive, packaging, aerospace,
engineering and energy markets worldwide. Tata Steel as manufacturer of steel
products is continuously engaged in improving processes and developing new steel
products. ln the global world of steel it is essential to keep at the forefront of
developments to maintain a competitive edge.

New, step-change technologies for production of light alloys and manufacturing new
materials are very much needed and you proposal is timely and relevant. A principally
new idea of shifting the focus of structure and phase formation from the
casting/solidification stage to the melt processing is both foundational and versatile as
it allows the application of this future technology to various manufacturing techniques
and materials. The strong support of the experimental work done by prominent teams
from Germany, United Kingdom, France and Ukraine by high-level computer modelling
and simulation of your group in The Netherlands and the team in Austria makes this
proposal very sound scientifically and also provides tools for future industrial upscaling.

Research & Development Programme Management
3G37 . Postbus 10000 . 1970 CA. IJMUIDEN . NETHERLANDS

T: +31 (0)251 491493. loes.jansen@tatasteel.com
Tata Steel Nederland Technology B.V. . Kamer van Koophandel nr. 34083341
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The outcome of this project is potentially important for Tata Steel Europe as the
success of this project may open the way to obtaining improved conventional alloys
and to manufacturing principally new materials relevant to Tata Steel product range as
well as will broaden expertise of Tata Steel in melt processing.

Tata Steel in Europe will be happy to send a representative (Dr. L. Zhuang/Dr. G.
Abbel) to the lndustrial Advisory Board of the FL|MT project to monitor and help
steering the progress of this research project.

I wish you every success with this initiative

Yours

der Meer
ramme Management

& Development
Tata Steel

Director
. W.J
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“Horizon-2020” Program 
 
 

PTIMA NASU, Kyiv, Ukraine 
 
 
 
 

Dear Sirs, 
 

The State Enterprise Research & Production Complex of Gas-turbine con-
struction (SE RPCG) “Zorya-Mashproekt” considers as perspective the project 
“The foundation for step-change technology of manufacturing light-weight 
materials based on radically new approach of controlling metallic melt ho-
mogeneity and synthesis of functional phases” prepared by the consortium of 
leading researchers from European Union and Ukraine. We support the ad-
vancement of this project for participation in competition on “Horizon-2020” 
Program (Proposal acronym: FLiMT; Call: H2020-FETOPEN-1-2016-2017-
RIA; Draft proposal ID: SEP-210407169; Registration Date: 01/12/2016).  

In the project, it is offered the idea of combined MHD & plasma action on 
metallic melt for control of its homogeneity and synthesis of new phases at high 
temperature gradients and cooling rates. Such processing can be realized in one 
autonomous specialized aggregate. In itself, it creates principally new possibili-
ties for obtaining of unique materials and promises substantial simplification of 
technological row for manufacturing of alloys and castings. It is the our opinion 
that the main feature of the project is using two physical factors – submerged 
plasma and electromagnetic field, provided necessary mode of melt circulation. 
These different actions complement each other organically. In this case, such 
raising of research and technological task is the original decision.  

Undoubtedly, successful performance of the project will demand the large 
volume of theoretical and applied researches on models and experimental 
equipments. We are sure that international consortium on implementation of the 
project is able to decide the intricate scientific and technical problems.  

 
Gas Turbine Research & Production Complex (State Owned) 

“ZORYA”-“MASHPROEKT” 
42а, pr. Zhovtnevy, Mykolayiv, Ukraine, 54018 

Phone: +(38 0512) 22-11-48, 49-46-33, 22-13-48, 22-70-35 
Fax: +(38 0512) 49-90-57, 49-34-00, 55-68-68, 49-92-50, 49-37-94 
e-mail: office@zorya.com.ua; web: www.zmturbines.com  

Concerning support of the project 
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It should be noted that existent technologies at making of metalli c materi-

als for Hi-Tech equipments not always allow to provide the high level and vari-
ety of required properties. At that, it is necessary to using lot of complex & dif-
ferent technological devices. Moreover, such processes are connected frequently 
with considerable power inputs and harm for environment.  

SE RPCG ÒZorya-MashproektÓ is one of world producers of ship gas-
turbine power units and gas-turbine aggregates for energy-generating stations 
and equipping of main gas-transfer pipelines. SE RPCG ÒZorya-MashproektÓ 
has own scientific & technological base for mastering of new high-quality me-
tall ic materials with special properties, and own metallurgy and casting produc-
tion for obtaining of special alloys and commercial manufacturing of wares. The 
basis for performance of above-mentioned works is close connection with insti-
tutes of National Academy of Sciences of Ukraine (NASU).  

It is significant, that SE RPCG ÒZorya-MashproektÓ has durable contacts 
with Physico-Technological Institute of Metals and All oys of National Academy 
of Sciences of Ukraine (PTIMA NASU). We have accumulated wide mutual ex-
perience of successful collaboration in developments of new grades of alloys for 
the special technique and original technologies of their manufacturing and cast-
ing. We think that PTIMA NASU has necessary both human and technical fa-
cili ties for the decision of tasks in the indicated spheres.   

The prospects of presented project are very promising and allowing to ex-
tend the boundaries of fundamental and applied knowledge in physics, material 
science, metallurgy, casting, and in the corresponding production technologies 
too. 

Based on foregoing, SE RPCG ÒZorya-MashproektÓ supports advance-
ment of the indicated project on competition of the ÒHorizon-2020Ó Program. 
Moreover, our enterprise is ready to delegate official representative expert to In-
ternational Supervisory Council  on performance of this project. 

 
 
 
Technical Director           S. V. Blokhin 

 
Head Metallurgist Ð 
Dr. Sci., Associate Professor  G. F. Myalnitsa 
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