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Fig.3 Dependence of coercivity Br(a), remanence(b) and SF(c), ﬁllci(d) on variation annealing temperatures
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SEM images of samples at different annealing
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Fig. 5 Schematic diagram of microstructure around Nd,Fe 4B grains and Nd-rich phase: (a) 410 C, annealed; (b) 430 C, annealed,;

(c) 460 C, annealed
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Fig. 6 BSE images and EDS analyses results on as-sintered magnet(a) and at different annealing temperatures: (b) 410 C; (c) 460 C
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Table 1 Element content in Nd-rich phase at different

annealing temperatures

Annealing Mole fraction/%
temperature/ C Fe Ce Pr Nd
As-sintered 41.7 0.86 2.14 4.13
410 29.36 8.2 16.27 17.08
460 48.82 1.78 5.07 7.29
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Effect of annealing technology on coercivity and
thermal stability in (CePrNd)-Fe-B sintered magnet

LIU Lu-Jun', LIU Zheng?

(1. School of Materials Science and Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. School of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology,

Ganzhou 341000, China)

Abstract: Resource-saving (PrNdCe)FeB sintered magnets with nominal composition (PrNd)CeFeB were prepared using
a dual alloy method by mixing (PrNd)CeFeB with (PrNd)FeB powders. In this work, the magnetic properties at different
annealing temperatures were investigated. The microstructures were examined by SEM and EDS. The results show that
the eutectic temperature and the Curie temperature of (CePrNd)-Fe-B magnets have a downward tendency with
increasing Ce content. When the magnets with substitution of 12% Ce were annealed at 410 ‘C, the intrinsic coercivity
increases from 762.6 kA/m to 1357.2 kA/m. The H,/H,; is improved to peak value of 0.953. The core-shelled structures
form between the main phase grains in the magnet annealed at 410 ‘C, in which more Nd-rich phases with strip-like
distribute at the grain boundary. The wettability of Nd-rich phase is relatively improved with increasing Ce content,
which is beneficial to reduce the reverse magnetic coupling between the main phase grains, thus the coercivity of
(CePrNd)-Fe-B magnets at the room and high temperature is improved. Strip Nd-rich phase is discovered in the magnet
under 410 C annealing condition and Ce content is higher in the Nd-rich phase, the core-shell microstructure deforms
which is beneficial to the coercivity of (CePrNd)-Fe-B magnets.

Key words: Ce-Fe-B magnet; dual alloy; magnetic property; annealing

Foundation item: Project(2010AA03A401) supported by the National High-tech Research and Development Program of
China; Project( [2018]50) supported by the Science and Development in Ganzhou City, China; Project
(203200800148) supported by the Special Fund of Postgraduate Innovation, China
Received date: 2018-09-20; Accepted date: 2019-07-20
Corresponding author: LIU Zheng; Tel: +86-13879729585; E-mail: liukk66@163.com
(RiE )



