
 
 

 
 

  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



 

 
 

 
 

 
 

 

 

 
 

 
 

 
  

 
 

  

 
 

 
 

 
 

 
 

 

 

 
 

 

 



 

 

 

 

H21  
  

 

 

 
NEOMAX Nd-Fe-B 1.2 T 

0.5 T  
       10cmx50cmx3mm  

[1 ] 142.5 7.4 0.266  
     300g (Nd:200g & Dy:100g) 

 
YBCO 1.3 T 0.5 T 

 
0.25mm 1.5�m 100�m 100�m 50�m  

10mm / 2400m Ic 300A(77K, 0T) 300A(45K, 2T)        
[1 ]  

36.0 6.3 0.133 0.33 /0.30  
                                  30g  (Y or Gd) 
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Critical Materials R&D 

EU-Japan-US Workshop on Critical Materials R&D 
Washington, DC, 4-5 October 2011 

Substitutes and Efficient Use  
of Rare Earth Magnets 

• Reducing neodymium and dysprosium 
requirements for magnets  

New compositions or structures that are high energy 
density, low rare earth content 
Heat management approaches that reduce the need for 
dysprosium 

 

• Component and system-level substitutions 
Induction or reluctance motors 
New approaches to magnetic circuit design 
Advanced hydraulic transmission for drive train 

systems  
High-temperature superconductor generators 

(HTSCG) 
 

Resource efficiency 
reusing, recovering, recycling 

• Materials and processes for environmentally sound, 
economical separation of rare earths in diverse ore 
bodies and recycling streams 

Organic solvents 
Supercritical solvents 
Nano-porous membranes 
Biological processes 
Ion exchange 

 

• Recycling technologies and optimization New 
approaches to magnetic circuit design 

Design of materials and products for recyclability 
Processes uniquely suited to recycling 
Logistics optimization 

 

  

1/130

11%/  

 
2020  

40,000t/  
 

↓ 
( 65%) 

61,500t/  

Motor 25% 

 

→ 15,400t/  

= 15,400t/  x  (0.266)  = 4,100 t /  

2020  
4,100 t x ( 0.25)  x (1-1/130)  1,000 t/  

2011.1  p56  
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