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This study systematically investigated the effect of the amorphization degree of melt-spun ribbon precursors, controlled by wheel
speed (20, 30, and 40 m/s), on the microstructure and magnetic properties of hot-deformed Nd-Fe-B magnets. Ribbons produced at 30
and 40 m/s exhibited a fully amorphous structure, whereas the 20 m/s ribbon showed partial crystallization due to its lower cooling
rate. After hot pressing, the magnet prepared from the 20 m/s ribbon developed fine platelet-shaped grains with a high aspect ratio,
while increasing wheel speed resulted in larger grains with lower aspect ratios. Following die upsetting, the magnet prepared from the
20 m/s ribbon exhibited well-aligned platelet grains with their c-axis parallel to the pressing direction, achieving a high remanence of
13.7 kG. In contrast, the magnet prepared from the 40 m/s ribbon showed insufficient grain alignment and a lower remanence of 9.2
kG. These results demonstrate that the degree of amorphization of ribbon precursors plays a critical role in controlling grain
morphology and texture development, and that an appropriate amorphization level is essential for achieving high-remanence hot-
deformed Nd-Fe-B magnets.
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Fig. 1. (Color online) (a) XRD patterns and (b) DSC curves of Nd-Fe-B ribbons prepared at different wheel speeds.
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Fig. 2. (Color online) Cross-sectional SEM images of Nd-Fe-B ribbons prepared at wheel speeds of (a) 20 m/s, (b) 30 m/s, and (c) 40 m/s. (d)

Dependence of ribbon thickness on wheel speed.
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Fig. 3. (Color online) Demagnetization curves of (a) hot-press (HP) and (b) die-upset (DU) magnets prepared from melt-spun ribbons produced at

different wheel speeds.

Table 1. Magnetic properties and densities of HP and DU magnets prepared from melt-spun ribbons produced at different wheel speeds.

Wheel HP magnets DU magnets
ee
speed Remanence Coercivity Density Remanence Coercivity Density
[B. kG] [He, kOe] [g/em’] (B, kG] [He, kOe] [g/em’]
20 m/s 8.3 20.2 7.58 13.7 14.2 7.59
30 m/s 8.2 22.1 7.57 12.6 16.9 7.59
40 m/s 8.2 22.4 7.57 9.2 19.5 7.59
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Fig. 4. (Color online) (a~c) Low- and (d~f) high magnification fracture surface SEM
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images of HP magnets prepared from melt-spun ribbons

produced at different wheel speeds: (a, d) 20 m/s, (b, ) 30 m/s, and (c, f) 40 m/s.
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Table I1. Average grain size and aspect ratio of HP and DU magnets prepared from melt-spun ribbons produced at different wheel speeds.

Wheel Average grain size of HP magnets Average grain size of HD magnets

speed D,, [nm] D, [nm] Aspect ratio D,, [nm] D, [nm] Aspect ratio
20 m/s 50.46 91.14 1.81 79.37 262.92 3.31

30 m/s 79.93 120.03 1.50 82.26 243.69 2.96

40 m/s 100.01 130.39 1.30 102.99 202.02 1.96

Fig. 5. (Color online) (a~c) Low- and (d~f) high magnification fracture surface SEM images of DU magnets prepared from melt-spun ribbons
produced at different wheel speeds: (a, d) 20 m/s, (b, ) 30 m/s, and (c, f) 40 m/s.
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