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Objective

The main objective of EQUINOX is to develop a 
novel process that allows to substitute Cr/Ni 
based (stainless) steel parts used in high volume 
end consumer products such as in the lock indus-
try, electronics, process industry and automotive 
industry with a novel near net shape production 
technology for a new class of highly advanced 
ductile Fe-Al based intermetallics. 

EQUINOX tries to blow away the dust of history from 
this early work on FeAl, aiming to combine
state of the art in intermetallic metallurgy so as to 
overcome the problems that our ancestors were
facing having failed to translate the unique corrosion 
and wear properties of FeAl into a low cost
Cr/Ni-free alternative for stainless steel products. By 
substituting critical Chromium, Nickel (and
Molybdenium) based stainless steel products with 
abundant iron and Aluminium based intermetallics,
EQUINOX well addresses the intention of the Call “to 
develop innovative and sustainable solutions
for the appropriate substitution of critical and scarce 
raw materials in applications under extreme
conditions”.

Concept and approach

The impact of FeAl as a low cost Cr-free alterna-
tive for stainless steel would be much higher
if a cost effective process would be available, one 
that allows to manufacture complex 3-D geome-
tries of almost unlimited shapes from small grain 
size material at high volumes.

For this reason EQUINOX has invited some of the 
most advanced groups on intermetallics from Spain, 
Germany and Czech Republic under the external 
advisory of Max-Planck-Institut für Eisenforschung 
GmbH which has an outstanding tradition of more 
than 40 years in that field. EQUINOX will combine the 
sound expertise of these R&D-partners with the 
market push of outstanding industrial players in the 
field of process technology.
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Main idea Main Objectives

A novel near net shape production technology that 
allows to substitute stainless steel
partsin high volume end consumer marketsby a 
new class of CRM-free, ductile Fe-Al based
intermetallics. This main objective is supported by 
the following specific objectives

To produce extremely fine grained FeAl-Material with 
high ductility via reactive infiltration of porous iron 
preforms with liquid Aluminium.

To understand how ultrafine particle based porous 
iron structures of complex 3D-shape may be tailored 
to be used as optimized preforms for reactive 
infiltration of liquid Al-alloys.

To develop a reactive infiltration process by using
two different techniques: suction and centrifugal 
casting.

To simulate reactive infiltration process by physically 
based multi-scale models based on StarCast and 
MICRESS.

To optimize mechanical properties of EQUINOX 
material with respect to microstructure based on 
process conditions and consecutive heat treatment.

To scale up the process from lab to small pilot plant 
with respect to the industrial needs.

To transfer the concept to at least one real demon-
strator which will be tested for high corrosion and 
wear resistance.

To evaluate the industrial impact of EQUINOX-con-
cept with respect to economic as well as technical 
aspects.

This is what EQUINOX is aiming for: A radical new 
process for low cost manufacturing of complex
shaped intermetallic FeAl parts with corrosion and 
wear resistance equal to INOX® - with a raw
material that is either completely free of CRM or 
incorporating these elements in very small amounts
– just to tailor the grain surface at the atomic level.
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