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SOFT FERROMAGNETIC
Amorphous - Nanocrystalline

Area  

Energy/Volum

Small Coercivity, Hc

High magnetic susceptibility, χ

High permeability, µ

High Saturation magnetization, Ms

High Polarization, Js

High Curie temperature, Tc

High Electrical resistivity, ρ

High Remanence; Mr

Magnetic domains

INTRODUCTION

SOFT-HARD: 



Nanocrystalline
or amorphous

G. Herzer, 2013, Acta Materialia
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Soft-Hard: 



PRODUCTION

P7, Fritsch

PM400, Retsch

PLANETARY

SPEX 8000
SHAKER

Mechanical alloying: POWDER

Arc Melting: Bulk

Consolidation, Composites

Melt spinning: Ribbons (UPC)



NEXUS:  OBJECTIVES



NEXUS TASKS (first year)



NEXUS TASKS (first year)



S2/2.1 Synthesis of Fe50Ni50-based alloys by melt-spinning and mechanical alloying
(Responsible: J. Saurina)
[Participants – Research Team: J. Saurina / Work Team: S. Alleg]

S2/2.2 Fabrication of MnAlC/soft composites by ball milling (Responsible: L. Escoda)
[Participants – Research Team: L. Escoda / Work Team: A. Wederni]

S2/2.3 Characterization of Fe-Ni system by Mössbauer spectrocopy (Responsible: J.J. Suñol, 
through collaboration with J.-M. Greneche from University Le-Mans CNRS, as part of the 
“Work Team”)
[Participants – Research Team: J.J. Suñol / Work Team: J.M. Greneche]

S2/2.4 Correlation between magnetism and microstructure (Responsible: L. Escoda)
[Participants – Research Team: L. Escoda, J. Saurina, J.J. Suñol]

S2/2.5 Communication activities to the society (Responsibles: All)
[Participants – Research Team: All / Work Team: All]

S2/2.6 Elaboration of Report-Year 2 (Responsible: J.J. Suñol)
[Participants – Research Team: L. Escoda, J. Saurina, J.J. Suñol]

NEXUS TASKS (second year)



NEXUS TASKS (third year)

S2/3.1 Determination of the alloys and compositions with the best functional 
response (Responsible: J.J. Suñol)
[Participants – Research Team: L. Escoda, J.J. Suñol / Work Team: S. Alleg]

S2/3.2 Optimization of general production conditions and magnetic response of 
MnAlC/soft compounds (Responsible: J. Saurina)
[Participants – Research Team: J. Saurina, J.J. Suñol / Work Team: S. Alleg]

S2/3.3 Optimization of general production conditions and magnetic response of L10-
FeNi phase (Responsible: L. Escoda)
[Participants – Research Team: L. Escoda, J.J. Suñol]

S2/3.4 Establishment of correlations between microstructural, electronic and 
magnetic properties (Responsible: L. Escoda)
[Participants – Research Team: L. Escoda, J. Saurina, J.J. Suñol]

S2/3.5 Communication activities to the society (Responsibles: All)
[Participants – Research Team: All / Work Team: All]

S2/3.6 Elaboration of Report-Year 3 (Responsible: J.J. Suñol)
[Participants – Research Team: L. Escoda, J. Saurina, J.J. Suñol]



Milestone Milestone name M Means of verification

MS1
Unveiling the origin of cosmological L10-FeNi 
through model systems: thin films and nanowires 12

Demonstration of successful synthesis of L10-
FeNi nucleation sites (MFM, MOKE microscopy)

MS2
Synthesis of customized soft magnetic alloys (for 
their use in the synthesis of nanocomposites) 12 Saturation magnetization: Ms > 1.8 T

MS3
Successful synthesis of MnAlC/carbides 
nanostructures 12

Microstructural study showing carbides 
precipitates in L10-matrix

MS4

Establishment of a complete protocol for proper
detection and measurement of the target L10

structures
24

Combination of experimental conclusive 
results: MOKE, MFM, neutron diffraction and 
Mössbauer.

MS5
Synthesis of state-of-the-art L10 MnAl-based 
magnetic materials 24

L10-MnAl(CA): (BH)max > 5 MGOe

MS6
Artificial synthesis of the L10-FeNi phase above 
state-of-the-art values 24 Synthesis of L10-FeNi with content >15 wt.%

MS7
Correlation between microstructure, electronic 
and magnetic properties in optimized materials 30

Correlation equations and modelling validated 
by results and publications.

MS8
Synthesis of state-of-the-art L10 FeNi-based 
magnetic materials 30 L10-FeNi: (BH)max > 15 MGOe

MS9
Development of L10 magnets by additive 
manufacturing techniques (FFF and SLA) 36

Demonstration of no-deterioration of the 
magnetic properties of the L10 precursors.

MS10
Mechanical and corrosion resistance

36
Demonstration of structural stability under 
standardized tests done in industrial 
environment

MS11
Industrial validation of methods and protocols 
(cost-efficiency and environmental impact) 36

1 patent; 1 contract
1 collaboration agreement IMA


