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Fig.1  Magnetic properties of ribbons prepared at different
melt-spinning speeds: (a) initial magnetization curves and

(b) hysteresis loops
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Table 1 Magnetic properties of ribbons prepared at different

melt-spinning speeds

'\’;E';;‘jmﬂg BIT  woHgT  (BH)ma/kd-m?
15 0.76 171 93.11
20 0.79 177 102.65
25 0.80 156 108.22
30 0.97 117 41.38

35 0.84 1.14 47.75
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Fig.2 DSC curves of ribbons prepared at different melt-spinning

speeds
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Fig.3 XRD patterns of NdFeB ribbons prepared at different

melt- spinning speeds: (a) wheel side and (b) free side
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Fig.4 TEM images of the length direction of ribbons prepared at different melt-spinning speeds: (a) 15 m/s, (b) 20 m/s, (c) 25 m/s,
(d) 30 m/s, and (e) 35 m/s
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Fig.5 Magnetic properties of ribbons after heat treatment: (a) initial magnetization curves and (b) hysteresis loops
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Effects of Melt-Spinning Speed and Heat Treatment on the Magnetic Properties and
Microstructure of Nd,PrsFep,Co4Gag 42Bo 9, Melt-Spun Ribbons

Yuan Zikai, Guo Zhaohui, Wang Junming, Zhong Yujiang, Liu Shuai, Zhu Minggang
(Functional Material Research Institute, Central Iron & Steel Research Institute, Beijing 100081, China)

Abstract: The effects of melt-spinning speed (v=15, 20, 25, 30, 35 m/s) and heat-treatment process on the magnetic properties and
microstructure of melt-spun NdzsPrsFepaC04Gag.42Bo.g2 ribbons were investigated. The ribbons show an obvious orientation when the speed
is less than 25 m/s in the free side, and c-axis is perpendicular to the strip surface; the orientation decreases with the increase of
melt-spinning speed. The grain can be refined by increasing the melt-spinning speed. When v<25 m/s, the initial magnetization curve
shows a one-step magnetization process, and demagnetization curve have good squareness. When v=25 m/s, the amorphous phase content
increases obviously, the initial magnetization curve changes to two-step magnetization process, and the demagnetization curve collapses
obviously. The best magnetic properties B,=0.80 T, xoH=1.56 T, (BH)max=108.22 kJ/m® are obtained under v=25 m/s. After optimum
crystallization annealing treatment, the amorphous phase content reduces significantly, all of the magnetic properties of ribbons improve
obviously at v<<25 m/s. Squareness and coercivity increase remarkable at v>25 m/s; The ribbon prepared at v=35 m/s possesses the
highest coercivity (1oH¢=2.10 T). The best magnetic properties B;=0.91 T, xoH;=1.82 T, (BH)max=141.65 kJ/m?® are obtained under v= 30
m/s. The microstructure changes along with the thickness direction. The wheel side is composed of amorphous and fine grains, the free
side is composed of larger grains. After the heat-treatment, the amorphous phase content is reduced significantly.

Key words: melt-spinning speed; heat treatment; magnetic properties; phase composition; microstructure
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