
Effect of Starting Powder Premixing on the Interphase 

Exchange Coupling in Nd2Fe14B+10wt%Fe 

Nanocomposites Obtained Trough Mechanical Milling 

Răzvan Hirian1, Sever Mican1 , Olivier Isnard 2, Lucian Barbu3 , Viorel Pop1 

 
 

1 Faculty of Physics, Babeş-Bolyai University, Cluj-Napoca, RO-400084 Romania 
2 Institut Néel, CNRS and Université Grenoble Alpes, BP 166X, 38042 Grenoble, Cédex 9,France 

3 INCDTIM, Cluj-Napoca, RO-400293 Romania 

 

http://www.cnrs.fr/


Outline: 

•Introduction 

•Synthesis 

•Results and Discussion 

•Conclusions 



Outline: 

•Introduction 

•Synthesis 

•Results and Discussion 

•Conclusions 



 magnetic materials are critical components in many 

devices and for advanced technologies. 



 magnetic materials are critical components in many 

devices and for advanced technologies. 

 high performance magnet (HPM)/wind generator 1000-

1600 kg/MW. 

 motors and generators: 2 kg HPM/hybrid electric vehicle-

20 million vehicles by 2018. 

 Magnetocaloric applications 4 kg HPM/kW cooling power. 



 HPM= rare-earth based magnets 

China manages about 96 % of 

rare-earth resources in 2011  !!! 

 magnetic materials are critical components in many 

devices and for advanced technologies. 

 high performance magnet (HPM)/wind generator 1000-

1600 kg/MW. 

 motors and generators: 2 kg HPM/hybrid electric vehicle-

20 million vehicles by 2018. 

 Magnetocaloric applications 4 kg HPM/kW cooling power. 



Kronmuller & Coey Magnetic Materials, in  
European White book  

on Fundamentel Research  
in Materials Science 

Max Planck Inst. Metallforschung, 
 Stuttgart, 2001, 92-96 

(BH)max = 1090 kJ/m3 for 

nanostructured multilayers 

Sm2Fe17N3/Fe65Co35 

R. Skomski, J. Appl. Phys. 76 (1994) 7059  

Theoretical predictions: 

Best magnets on the market: 

(BH)max  500 kJ/m3 
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Dcr = soft phase critical dimension 

h = width of domain wall in the hard phase 

Ah and Kh are the exchange and anisotropy constants 
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at 700, 750 and 800°C  
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XRD Pattern For 6h MM and Annealed for 1.5 min Nd2Fe14B+10%Fe Nanocomposites  



Crystalite Sizes for 6h MM and Annealed for 1.5 min Nd2Fe14B+10%Fe Nanocomposites 

Derived from XRD  

α - Fe Nd2Fe14B 



SEM Images for 6h MM and Annealed for 1.5 min Nd2Fe14B+10%Fe Nanocomposites 
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Hc, Mr and (BH)max at 300 K for 6h MM Nd2Fe14B+10%Fe Nanocomposites as a 

Function of Annealing Temperature 
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Conclusions: 

• All starting powders produce similar microstructures  

 

• Interphase exchange coupling improves when using the smaller 

Fe powder in the starting mixture 

 

• Premixing with Turbula mixer further improves the intrephase 

exchange coupling 
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