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� 1  MgO/Mg>?E\ Nd-Fe-B+,+./-�� 

Fig.1  Relationship between magnetic properties of Nd-Fe-B 

magnets and MgO/Mg additions 

 

 

 

 

 

 

 

 

 

 

 

� 2  >? MgO/Mg- Nd-Fe-B+,-�� 

Fig.2  Density of Nd-Fe-B magnets with MgO/Mg additions 
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� 3  >? MgO/Mg- Nd-Fe-B+,-¦�ST§¨ 

Fig.3  Optical micrographs of Nd-Fe-B magnets with MgO/Mg  

additions: (a) 0%, (b) 0.1%, (c) 0.2%, and (d) 0.3% 
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� 4  MgO/Mg >?E% 0.1%- Nd-Fe-B +,- SEM �0�

4a©ª«¬ 2- EDS/� 

Fig.4  SEM image of Nd-Fe-B magnet with intergranular addi- 

tion of 0.1% MgO/Mg (a) and EDS spectrum of marked 

point 2 in Fig.4a (b) 
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Table 1  EDS analysis of phases in Fig.4a (at%) 

Point Fe Pr Nd Mg O 

1 88.64 2.11 7.81 0 0 

2 55.06 5.23 17.93 2.94 16.52 

 

 

 

 

 

 

 

 

 

 

 

� 5  >? MgO/Mg- Nd-Fe-B+,- XRD�� 

Fig.5  XRD patterns of Nd-Fe-B magnets with MgO/Mg 

additions 
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� 6  >? MgO/Mg - Nd-Fe-B +,­ 3.5%NaCl ®¯©-°
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Fig.6  Polarization curves of Nd-Fe-B magnets with MgO/Mg 

additions in 3.5%NaCl solution 
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Fig.7  E

corr

 and i
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values of Nd-Fe-B magnets with MgO/Mg 

additions in 3.5%NaCl solution 
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� 8  >? MgO/Mg - Nd-Fe-B +,­ 3.5%NaCl ®¯©-�
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Fig.8  EIS spectra of Nd-Fe-B magnets with MgO/Mg additions 

in 3.5%NaCl solution 
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Fig.9  Mass loss of Nd-Fe-B magnets with MgO/Mg additions 

with different time measured in 120 �, 0.2 MPa and 

100% relative humidity atmosphere 
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Effect of MgO/Mg Nanopowders Added to Grain Boundary on Magnetic Properties 

and Corrosion Resistance of Sintered Nd-Fe-B 

 

Yang Yang, Li Zhijie, Lv Senhao, Zhuang Bowen, Zhi Pengyuan 

(Shenyang University of Technology, Shenyang 110870, China) 

 

Abstract: In order to improve the magnetic properties and corrosion resistance of sintered Nd-Fe-B magnets, (PrNd)
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(x=0.1~0.3, wt%)

 

permanent magnet was sintered by binary alloy method with adding MgO/Mg nanopowders at grain boundary. The 

magnetic properties, microstructures and corrosion resistance of sintered Nd-Fe-B magnets with different amounts of MgO/Mg (mass ratio 

1:2) nanopowders were studied by permanent magnet automatic measuring instrument, scanning electron microscopy, X-ray diffractometer 

and CHI660E electrochemical workstation. The results show that when the content of MgO/Mg nanopowders is 0.1%, the comprehensive 

magnetic properties of the magnet are the best. At this time, the coercivity of the magnet is 1183 kA/m, the remanence is 1.22 T, and the 

maximum magnetic energy product is 288 kJ/m

3

. The Tafel curve shows that the corrosion potential increases from –1.093 V to –0.929 V 

and the corrosion current density decreases from 223.87 µA/cm

2 

to 42.66 µA/cm

2 

with the increase of MgO/Mg nanopowders content. The 

electrochemical impedance spectroscopy shows that the radius of the high frequency capacitive arc of the magnet with an appropriate 

amount of MgO/Mg nanopowders is larger than that of the high frequency capacitive arc of the magnet without adding MgO/Mg, and the 

charge transfer resistance is increased. Therefore, the magnetic properties and corrosion resistance of sintered Nd-Fe-B magnets are 

improved by adding an appropriate amount of MgO/Mg nanocomposite powder at grain boundaries. 

Key words: sintered Nd-Fe-B; MgO/Mg nanopowders; magnetic properties; microstructure; corrosion resistance 
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