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Inward Diffusion of Tb Ions and the Magnetic Properties of the Nd-Fe-B Magnets
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Abstract: In this study, the effect of Tb inward diffusion on the magnetic properties of the Nd-Fe-B sintered
magnets was studied. After sintering of the magnets, TbF; slurries were dip-coated on the surface of the samples,
then heat-treatment was followed for TbF; diffusion. The element distribution in the magnets and the diffusion
profiles of Tb ions were analyzed by an EPMA (electron probe micro-analyzer). Prolonged heat treatment resulted
in a deeper diffusion length of Tb ions. Coercivity of the 1% heat-treated sample showed 21.86 kOe, while that of

the 1%, 2™ heat-treated and annealed sample revealed 34 kOe.
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Fig. 1. Schematic diagram of (a) sintered magnetic and cutting
line (dash line) and (b) cutting plane and diffused direction
(arrow).
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Fig. 2. Cross-sectional SEM and EPMA mapping images of the
sample A. (a) Second electron image, (b) backscattered electron
image, (c) Tb ion, (d) Fe ion, (e) Nd ion, and (f) F ion images.

Fig. 3. Scanning transmission electron micrographs of the

sample A. (a) a triple junction and Fe ion, (b) Nd ion, and
(c) mapping of (a).
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Fig. 4. Cross-sectional EPMA Tb mapping images of the (a)
sample A, (b) sample B, (c¢) sample C, and (d) sample D.
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Fig. 5. Concentration depth profiles of Tb from the surface of
the samples.
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Fig. 6. Demagnetization curves of the sintered magnets with
different post-annealing treatments.

Table 1. Magnetic properties of the sintered magnets with
different post-annealing treatments.

B, HJ HB (BH)max
(kG) (kOe) (kOe)  (MGOe3)
Sample A 13.50 21.86 13.29 44,71
Sample C 13.38 31.20 13.01 43.33
Sample D 13.38 34.16 13.18 44,12
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