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Table 1 Magnetic performance of magnets with La or Ce

La/RE (%) B/T Hg/kAm® (BH)mad/kim?®  Ce/RE (%) B/T Hg/kAm™®  (BH)madkd m?
0 1.31 1094.5 323.2 0 1.31 1094.5 323.2
0.1 1.25 819.88 267.04 5 1.29 1035.6 310.56
0.3 1.22 849.33 260 10 1.23 1014.1 280.16
0.5 1.24 769.73 264.96 15 1.21 803.16 261.2
0.7 1.20 699.84 250 20 1.22 783.26 258.56
0.9 1.11 709.24 200 25 1.19 690.93 240.08
1.1 1.12 399.59 160 30 1.14 574.71 223.84
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Fig.1 TEM image (a) and EDS spectra (b, c) of magnets
with 1.1%La
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Fig.2 XRD patterns of (PrNd)14xCexFeso.4Bs.6 alloy with

different Ce contents
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Table 2 La and Ce content of different magnets Element l% at% b
Ce/RE  La/RE BH) max/ oK 0043~ 01.79
Magnet o o BIT HalkA mt (kJ 3:? AIK 0029  00.72
(%) (%) LaL 0136  00.65
Containing La CelL 00.99  00.47
magnet 0.9 1.11 708.44 200 PrL 05.50 02.60
. Nd L 21.03  09.72
Containing Ce 57 114 51509  207.52 FeK 7039 84.04
magnet Matrix  Correction ZAF

MM magnet 18.75 9.06 1.13 452.92 207.36 Element l% at% d
oK 0447  28.64
AlK 00.00  00.00
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Fig.4 XRD pattern of (PrNd)1s.«MMxFes.4Bs ¢ (x=4.2) magnet
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Fig.5 SEM images (a, c) and EDS spectrum analysis results (b, d)
of (PrNd)14.XMMXFego_4B5_5 magnet
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Fig.6 Magnet domain images of (PrNd)1s.xLaxFeso 4Bs.6
(x=0.126) magnet
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Fig.7 Magnet domain images of (PrNd)1s.xMMFeg 4Bs.6 (x=4.2) magnet
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Magnetic Properties and Microstructure of Re-Fe-B Permanent Magnet
Prepared Using Mixed Rare Earth of Bayan Obo

Zhang Xuefeng®?, Shi Yao?, Ma Qiang?, Liu Yanli®, Shi Mengfei?, Li Yongfeng? Wang Gaofeng®, Zhao Zengru®
(1. Key Laboratory of Integrated Exploitation of Bayan Obo Multi-Metal Resources, Baotou 014010, China)
(2. Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: (PrNd)1s.xMMFego.4Bs.s permanent magnet materials were prepared from mixed rare earth (MM) of Bayan obo. 30% of PrNd
alloy was replaced by MM. The material exhibits a remanence of 1.18 T, a maximum energy product 238.08 kJ/m° and an intrinsic
coercivity of remanence 726.75 kA/m. Oxide of La and Ce exists in rich rare earth phase and there are (NdCe),Fe14B and (NdLa),Fe14B in
main phase. Compared with others magnets, La content in (PrNd)i1s.xMMFeg4Bss magnet is higher when getting the similar magnetic
performance. La, Ce, Pr and Nd in the mixed rare earth magnet act together, so MM is used efficiently. Domain structure change was
observed by high field Kerr microscopy. The domain wall could be through the grain boundary, and the magnetic domain is easy to spread
under magnetic field.
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