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Fig.1  Demagnetization curves of the magnets 
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Table 1  Magnetic properties of the magnets 
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1.20 920.71 1032.92 281.86 94.60 

DyZn diffused N35 
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1.20 935.83 1544.60 279.40 95.70 
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Fig.2  Demagnetization curves of the magnets at 353, 393 and 453 K (a) and the variation of magnetic properties as a function of  

temperature (b) 
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Table 2  Magnetic properties of the magnets at 353, 393  

and 453 K 

Samples 

Temperature/ 
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293 1.21 963.68 280.59 

353 1.14 481.44 238.89 

393 0.99 287.27 161.46 

N35 as-sintered 

453 0.98 110.61 70.25 

293 1.20 1544.60 279.40 

353 1.11 971.64 236.90 

393 1.05 648.56 206.90 

DyZn diffused 

N35 as-sintered 

453 0.97 337.41 161.30 
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� 3  N35��;<= - DyZn	
 SEM>?@AB- EDSCD,EF"G 

Fig.3  SEM back scattering electron images of as-sintered N35 sample (a) and as-sintered N35 with DyZn diffusion (b); (c) EDS element 

line scanning of as-sintered N35 sintered state with DyZn diffusion  
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Fig.4  EPMA mapping images of magnets with DyZn diffusion treatment at the depth from 0 µm to 250 µm 
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Fig.5  EPMA mapping images (a) and EDS element line scanning (b) of the magnets subsurface with DyZn diffusion treatment 
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Effects of Thermal Diffusing DyZn Alloy Film on Magnetic Properties and Heat 

Resistance of Sintered NdFeB Magnets 
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Abstract: DyZn films on the sintered NdFeB magnet surface were prepared by DC magnetron sputtering. The magnetic properties, 

temperature stability and microstructure change of the magnets before and after the thermal diffusion treatment were compared. The 

results show that after DyZn thermal diffusion the coercivity of the magnet is enhanced significantly from 963.68 to 1544.60 kA/m with an 

increase of 63.31%, and at the same time it keeps the remanence invariable. The magnet temperature stability can be improved by grain 

boundary diffusion. The temperature coefficient of the remanence keeps constant while that of the coercivity is reduced from –0.5533%/K 

to –0.4885%/K in the range of 293~453 K. SEM and EPMA with EDS observation indicate that Dy elements diffusing along the grain 

boundary phase mainly aggregate in the grain boundary phase and the grain epitaxial layer. The optimization of microstructure and 

composition of the grain boundary phase and the formed (Nd, Dy)

2

Fe

14

B transition layer are the main reasons which upgrade the coercivity 

dramatically. 

Key words: co-sputtering; thermal diffusion; DyZn alloy; sintered NdFeB 
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