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Synopsis

In order to enhance remanence B, and maximum energy product (BH),,,. of RE-Fe-B (RE = Nd, Pr, Dy, etc.) permanent
magnets, crystalline c-axis orientation of tetragonal RE Fe,,B is needed. By compressing isotropic fully-dense hot pressed
magnets, c-axis orientation of hot deformed anisotropic magnets parallel to compressive direction is achieved. Nevertheless, the
orientation mechanism is not completely understood. In this study, microstructures before/after and during hot deformation were
examined by TEM and SEM to understand the orientation mechanism. Change of microstructure and relationship between grain
shape and degree of orientation show that c-axis orientation mainly results from anistropic grain growth perpendicular to c-axis
and alignment of platlet-shaped grains by rotation. The existence of liquid grain boundary implies that RE-Fe-B magnets are
deformed by grain boundary sliding with its accommodation mechanism based on grain boundary diffusion.
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Fig.1. Orientation mechanism by (a) anistropic grain growth and rotation by grain boundary sliding and

(b) the solution-precipitation creep.
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Table1. Die-upset conditions and sample names.
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Fig.2. Die-upset conditions. (a) Changing strain rates
and (b) changing deformation rates.
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Fig.3. TEM images of MQ2 structure. (a) Equiaxial-shaped grains, (b) platelet-shaped grains, and (c) large equiaxial-

shaped grains at ribbon boundary (surrounded by dashed line).
Fig.4. SEM images of MQ3 structure (with holding). (a) B1 (strain rate 0.001 s™), (b) B2 (0.05 s™), and (c) B3 (0.1 s™).
Fig.5. TEM images of MQ3 structure (B2 : strain rate 0.05 s with holding). (a) Smaller grains and better alignment and

(b) larger grains and worse alignment.
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Fig.6. TEM images of MQ3 structure. Deformation rates are (a) 0 %, (b) 20 %, (c) 40 %, and (d) 60 %.
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Fig.7. TEM images of melt-spun ribbon structure. (a)As rapid quenched, heated at 750 °C for (b) 1 minute,
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