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Nd-Fe-B sintered magnets require efficient grain boundary diffusion (GBD) processes to enhance coercivity while minimizing the
consumption of heavy rare-earth diffusion sources. In this study, a powder-based stamp-coating process using a TbH; diffusion source
was applied to improve the magnetic properties and simplify the GBD process in Nd-Fe-B sintered magnets. Compared with the
conventional slurry-based dip coating process, the stamp coating achieved a higher coercivity enhancement under the same diffusion
source loading of 1 wt.%. The stamp-coated GBD magnet exhibited the highest coercivity of 22.02 kOe, while maintaining limited
remanence degradation and improved thermal stability compared with the initial magnet. Microstructural analysis revealed that Tb
diffused from the magnet surface toward the interior and formed Tb-rich regions along the grain boundaries and grain surfaces near
the magnet surface. These results demonstrate that the powder-based stamp-coating process is an effective coating strategy for
improving the coercivity and thermal stability of Nd-Fe-B sintered magnets while reducing diffusion source loss.
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Fig. 1. (Color online) Schematic of diffusion source coating processes for the grain boundary diffusion of Nd-Fe-B magnets: (a) stp-2 coating and
(b) dip-2, dip-6 coatings. (c) Representative photographs of the initial magnet and GBD magnets prepared by stp-2 coating, dip-2 coating, and dip-

6 coating.
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Fig. 2. (Color online) Magnetic properties of TbH, GBD Nd-Fe-B

sintered magnets depending on the coating method: (a)
demagnetization curves of the initial magnet and GBD magnets
prepared by different coating methods and (b) variations in B, H;,
(BH)max, and H/H,j. The dashed lines indicate the magnetic properties
of the initial magnet. Stp-2, dip-2, and dip-6 denote stamp coated
magnets on the top and bottom surfaces, selectively dip-coated
magnets on the top and bottom surfaces and fully dip-coated magnets
on all surfaces, respectively.
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Fig. 5. (Color online) BSE images and EPMA elemental mapping (Tb, Nd, and Pr) of the stp-2 GBD magnet at depths of (a) 50 pm and (b) 1,500
pm from the magnet surface. The same color scale was used for each element.
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