The EU-funded ICARUS-SW project introduces a mathematical
ol able to describe the thermodynamics of polycrystalline
ials. ICARUS-SW is a software tool that can be applied on
here surfaces are of prime importance, like coatings,
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The status

There are several commercial Calphad software products on the
market for the simulation & modeling of phase diagrams and
thermochemistry supporting the exploration of new materials.
Yet up to now, they are not taking into consideration the grain

boundaries.

The concept
ICARUS-SW software not only considers but also enables the
description of the grain boundaries. Moreover, it offers
nano-specific calculations (NanoCalphad) as well as the
possibility of describing the nanostructure of materials. Thus,
specific alloys for surface applications can be designed and new
nc alloys can be identified and predicted. For the
thermodynamic modeling, a statistical mechanical approach is
sed where thermodynamic state functions and auxiliary
tities are described mathematically in terms of chemical
ition and atomic species distribution in both crystalline
intergranular disordered interfaces. The theoretical
veloped & tested in the frame of the linked FET
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The Software
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Key Feakures

Pre-screening of potential thermodynamically stable nc alloys.
o Selecting the most optimal alloying elements in order to

obtain thermal stability in the resulting material

o Indicating the particular elements proportion which gives the
alloy thermal stability.

» Enabling the user to select the desired grain-size.

o Providing the processing temperature and service
temperature of the alloy.

The model has currently application to binary metallic systems

while there is the possibility to be expanded to ternary and

quaternary systems.

New families of materials with unprecedente
properties and performances

The resulting software enables the material res
ment & design community to more quickly
design new thermodynamically stable
alloys with enhanced properties.
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App\ica\:’wn Keeas
Conceptually new structural materials, engineered nanostruc
tures for catalysis & energy production, radiation-tol
metals, lightweight alloys, corrosion-resistant coatings/thi
will become available unlocking many challenges f
days by science and technology in the various fi




