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Fig.1 TEM (a) and HRTEM (b) images of NdFeB intermediate
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Fig.4 XRD patterns of the first-step reduction annealing process
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Preparation and Reaction Process of Nd,Fe,;;B Magnetic Powder Synthesized by
Chemical Method

You Junhua!, Zhao Dong2’3, Guo Yaozu', Wu Chun2’4, Pei Wenli>?
(1. Shenyang University of Technology, Shenyang 110870, China)
(2. Northeastern University, Shenyang 110819, China)
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(4. Key Laboratory of Ministry of Education for Electromagnetic Processing of Materials, Shenyang 110819, China)

Abstract: NdFeB intermediates were prepared by a chemical method and then NdFeB magnetic powder with a main phase of Nd,Fe;4sB
was obtained by two-step reduction annealing. Phase, microstructure, phase transformation at different temperatures and magnetic
properties of the samples were analyzed by XRD, TEM, DSC, VSM and so on. The formation mechanism of Nd,Fe ;4B magnetic powder
was discussed. The results show that the nano-sized NdFeB intermediates with good dispersion, which are composed of spherical Fe;O4
particle and flocculent organic ligands of Nd and B elements, can be synthesized by the chemical method. In order to obtain NdFeB
magnetic powder, the intermediate should be subjected to two-step reduction annealing. In the first-step reduction annealing process at 800 °C,
the NdFeB intermediates are converted into NdFeO;, B,O3, Nd,O3 and a-Fe phases. The second-step annealing is performed with the aid of
CaH,, and the reaction process is as follows: firstly, B,Os is reduced into B phase at 501 °C, then Nd>O; and NdFeOs; are reduced into NdH»
and a-Fe phases at 678 °C, and finally, B, NdH, and a-Fe are alloyed to form Nd,Fe ;4B magnetic powder at 895 °C.

Key words: chemical method; ligand; reduction annealing; Nd»Fe 4B; magnetic powder
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