
Funded by the European Union. Views and opinions however those of the author(s) only and do not necessarily reflect those of the European Union or the European 

Health and Digital Executive Agency (HADEA). Neither the European Union nor the granting authority can be held responsible for them.

Grant Agreement number: 101130095

Project Introduction

1



The Challenge

A transition towards energy sources and sustainable mobility is essential for carbon - neutral, energy - 
independent Europe as outlined in the European Green Deal, Fit for 55 targets, REPowerEUplan, and the 
Sustainable and Smart Mobility Plans.

By the 2040, the demand for REE, especially for permanent magnets (PM) production is going to be increased. 
For example, PM used in wind turbines will be more than triple (especially based on Nd and Pr). Furthermore, 
in automotive industry more than 90% of the electrical vehicles sold today use PM synchronous motors with up 
to 1 kg of REEs per motor.

More than 60% of REEs are extracted and over 90% are refined in China, enabling downstream, high - value 
segments of production (98% of PM are produced in China). Underdevelopment of the PM value chain and 
increasing supply dependence form non- EU countries are expected to impact negatively the EU economy and 
the employment linked to green transition. EU PM end users aim to be less dependent on REE-based PM 
through system redesign.
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The Project

The main impact that MagNEO project aspires to achieve is 
to replace rare earth elements (REE) for permanent magnet 
production with REE-free AlNiCo (Aluminium, Nickel, Cobalt) 
alloys which are most promising due to their higher 
coercivity at elevated temperatures and develop new 
recycling strategies. In addition, that is going to reduce 
Europe’s dependence on unstable markets and it will be an 
extra push for the attainment of green transition. 
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Technical objectives
1. Develop three novel magnetic AlNiCo and 

HEAs compositions suitable for AM.

2. Develop a multiscale methodology to select 

compositions and microstructure with 

optimized ferromagnetic FeCo-rich phase 

formation.

3. Establish and optimise Powder Bed Fusion -

Laser Beam (PBF-LB) process parameters 

and build strategies to process REE-free 

PMs.

4. Pilot scale production of new AlNiCo and 

HEA magnets.

5. Ensure environmental sustainability by 

performing a thorough life cycle 

assessment.

6. Ensure economical sustainability by 

performing a thorough technoeconomic 

analysis
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MagNEO's overall objective is to develop 
robust and sustainable REE-free PM for 
emergent energy & mobility 
applications. The concept hinges upon 
novel compositions of AlNiCo & High 
Entropy Alloy (HEA) undergoing similar 
spinodal decompositions, processed by 
additive manufacturing (AM) and post 
processing treatments. The recycling 
strategies developed will allow 
environmentally friendly repurposing of 
disparate metallic constituents, with 
emphasis on Co recovery.
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Value Proposition
1.Fast and reliable alloys design based on
multi-scale composition, machine learning
(ML), High-through synthesis & advanced
characterization.

2.New REE- free AlNiCo & HEA alloys for high-
performance and circular PMs.

3.Demonstration in strategic sectors (Clean
energy & transport)

4.Cost-efficient permanent magnet (PM)
production based on additive manufacturing
AM Powder Bed Fusion – Laser Beam (PBF- LB)

5.EoL (direct and indirect recycling) enabling
EU own value chains.

6.Training material for workforce up/re-
skilled.
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Main steps / phases in 
MagNEO
1. Design Methodology for new Alloys.
2. Manufacturing Methodology for permanent

magnet (PM) Production.
3. PM industrial production.
4. Sustainability Assessment in line with Circular

Economy Context.
5. End of life Strategies.
6. Clean Energy and Transport Applications.
7. Exploitation & Outreach & Training.
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Use Cases

MagNEO project aims to ensure a systematic and thorough approach towards developing REE- free PMs based
on novel AlNiCo & HEAs alloys with improved efficiency and sustainability compared to REE- based PMs in
three end user cases.

1. Automotive and high-speed applications: MagNEO magnets will be validated for anti-lock braking systems
(ABS) and headlight applications, following Stellantis standards for performance and durability. Moreover,
high-speed electrical drive trains typically use solid steel rotor induction motors for durability against
centrifugan forces and thermal cycling. MagNEO will develop a bench test to validate AlNiCo/HEA magnets
on an industrial motor.

2. Wind turbine Applications: Permanent magnets (PM) driven generators and motors are essential for wind
turbines. MagNEO focuses on the end- user’s low-speed direct- drive permanent magnet generators (PMGs),
ensuring high reliability and efficiency without gearboxes.

3. Propulsion applications: The project explores permanent magnet (PM) motors for electric propulsion in
vessels, offering benefits like reduced fuel costs, redundancy and excellent torque-speed characteristics.
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Impact

The replacement of REE for permanent magnet 

production with REE-free AlNiCo alloys, 

something which will help to develop with high-

quality knowledge (methods, tools. data) to 

solve material innovations towards sustainable 

and resilient magnets/components something 

which will be an extra push for the for the green 

transition. Specifically, this going to be valuable 

for clean-energy and sustainable-mobility 

applications. Furthermore, that will contribute 

to the reduction of Europe’s dependence on 

unstable markets and leverage competitiveness, 

leadership, and enabling business opportunities 

across the PMs circular value chain. 
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Consortium

MagNEO consortium is an intersectoral 

team of 16 partners from 10 different 

European countries and has a team of 

professionals including research 

organisations, technology providers, 

manufacturing companies, and 

universities, standardization specialists and 

experts for skill development, 

communication, dissemination and 

exploitation.
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Thank 
you!

Connect:
@MagNEOprojectEU

MagNEO Project

magneoproject.eu
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