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¸ 1  PQY¹º1»¼F½19¸ 

Fig.1  SEM-BSE images of as-prepared magnet (a) and diffused 

Nd-Fe-B magnet processed at 570 ^ for 1 h (b) 
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Table 1  EDS results of the area indicated by white arrows in 

Fig.1 (at%) 

Area Al Fe Pr Nd 

1 0 88.29 2.49 9.22 

2 0 71.35 9.07 19.58 

3 0 89.96 1.97 8.06 

4 9.31 52.97 10.98 26.74 
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¸ 2  EF¿~PQY SEM��ÀdOÁY EPMA�¹ 

Fig.2  SEM images and the corresponding EPMA mapping of sintered Nd-Fe-B magnet before (a) and after (b) diffusion 

 

 

 

 

 

 

 

 

 

 

 

 

¸ 3  570 ^EFqrÂJKEF_�Ã�PQYPÄÅÆ 

Fig.3  Hysteresis loops of sintered Nd-Fe-B magnets processed at 

570 ^ for different diffusion time 
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Table 2  Magnetic properties of Nd-Fe-B magnets prepared at 

570 �

��

� for different diffusion time 

t/h J

r

/T H

ci

/kA·m

-1

 (BH)

max

/kJ·m

-3

 

As-prepared 1.17 973 230 

0.5 1.17 1070 228 

1.0 1.17 1131 249 

1.5 1.16 1067 227 
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¸ 4  JKqrÂEF 1 hÃ�PQYPÄÅÆ 

Fig.4  Hysteresis loops of sintered Nd-Fe-B magnets diffused for 

1 h at different temperatures 
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Table 3  Magnetic properties of Nd-Fe-B magnets prepared 

for 1 h at different diffusion temperatures 

T/^ J

r

/T H

ci

/kA·m

-1

 (BH)

max

/kJ·m

-3

 

As-prepared 1.17 973 230 

520 1.15 1064 229 

550 1.18 1061 252 

570 1.17 1131 249 

600 1.18 1002 246 
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Fig.5  Dependence of remanence (a) and coercivity (b) on the testing temperatures before and after diffusion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¸ 6  LMEF¿~PQYÌ�ÍÆ 

Fig.6  Potentiodynamic polarization curves of as-prepared and 

Al-diffused Nd-Fe-B magnets 
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Abstract: Using Al powder as diffusion source, the influence of grain boundary diffusion processes on the microstructure and magnetic 

properties of Nd-Fe-B magnets was investigated. It is found that the optimum magnetic properties including the coercivity of 1131 kA/m 

and the maximum energy product of 249 kJ/m

3

 can be achieved, which are increased by 16% and 9.6%, respectively compared with those 

of the as-prepared magnet. Meanwhile, the temperature stability is also improved. Microstructural investigation reveals that after grain 

boundary diffusion, Al is mainly distributed in the intergranular RE-rich phase, and the morphology of RE-rich phase changes from large 

block to thin layer. Smoother and straighter interface can be obtained, which can restrain the nucleation of anti-magnetization domain, 

reducing the demagnetization field. In addition, the Al in the intergranular phase is beneficial in elevating the corrosion potential, and the 

decreased corrosion current density should be attributed to the changes of RE-rich phase distribution.  

Key words: Nd-Fe-B; grain boundary diffusion; non-rare earth Al 
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