Alloys with

Innovative Coarsening-resistant
enhanced Radiation tolerance and Ultra-fine
grained Structure for aerospace application

ICARUS secks to introduce o novel thermodynamic methodology
considered towards identifying the e¢lements and the relative chemi-
cal composition necessary for enabling a nanocrystalline (nc) state
to occupy a relative minimum of the Gibbs free energy, thus achie-
ving reasonable stable nanostructure against coarsening.

This approach is integrated with multiscale and thermodynami
(Nano-Calphad) modeling, in order to implement a High-Throughp
Screening tool which will open a new horizon for the exploration
multinary thermal stable nanocrystalline alloys, e¢xhibiting sup
tailored properties.

Results arising from [CARUS will be materialized in specific demo
oounds, representative of carefully selected new alloys famili
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ICARUS has three main objectives:

> lo develop the conceptual framework
necessary to design thermodynamically
stable multi-component nc metal alloys re-
sistant to coarsening;

> To validate the statistical thermodyna-
mic modeling by matching numerical simu-
lation with experimental evidence;

> To provide a proof of concept by fabri-
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To achieve these goals, ICARUS fosters a
three-fold multidisciplinary strategy:

> Thermodynamic modeling fto describe
chemical composition and atomic species
distribution in both crystalline grains and
intergranular disordered interfaces;

> The validation of the thermodynamic
model performed on suitable selected
test systems;

> The fabrication of thermodynamically

stable multi-component nc metal alloys re-

sistant to coarsening and specifically ad-

dressed to meet the materials demand of

aerospace, aeronautical and @ turbine

industry.
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WP3: Modeling

Molecular Dynamics +

Funcational Theory

Thermodynamic Model

Nano - Calphad

WPS: szcifi Aerospace Tests

WP6: Exploitation, Dissemination,
Communication Hic

aerospace & advanced composites

change the present paradigm of the European aerospace in-
Jstry. The most promising nanocrystallyne material identified will be
nthesized by mechanical alloying and physical vapor deposition,
nd the obtained samples will be characterized with regards to their
oplicability in the acrospace sector.
proof of concept will be given and tested by experts and specia-
ized industries working in the aerospace sector in close contact with
ASA and ESA.
n particular, ICARUS will demonstrate its potential by producing inno-
ative coarsening-resistant nanocrystalline alloys with enhanced
adiation tolerance (based on refractory metals), and light-weight

igh strength (based on Al, Mg, Ti) alloys.
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