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Abstract: Due to a recent demand on new energy systems, such as hybrid/electrical vehicles and wind turbines for
electricity generation etc., and considering the “rare earth crisis”, there has been a revived interest in sintered NdFeB
permanent magnets because of their outstanding comprehensive properties. The microstructure and chemical structure/
composition characteristic of the grain boundary, as well as the intrinsic properties of Nd,Fe 4B matrix phase, are closely
related to the magnetic properties of sintered NdFeB magnets. Recent nanoscale characterization studies using 3DAP,
NBED, EELS and STEM have revealed the microstructure and chemical characteristics of the interface between grain
boundary phase and matrix phase, which have made a substantial contribution towards understanding the
micromagnetism and induced new technologies for improving the properties of the magnets. In this work, new
developments and understandings on the microstructure evolution of the grain boundary were reviewed, as well as the
new technologies for magnet processing and their corresponding micromechanism. First-principles calculations and the
experimental investigation of Nd,Fe 4B single crystals were also discussed.
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Fig. 1 Microstructure of sintered NdFeB magnets: (a) Schematic graph; (b) BSE image
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Fig. 2 Evolution of crystal structure in ternary NdFeB magnet™: (a) Model of structure transformation for Nd-rich phase; (b)

Crystal structure as function of oxygen content
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Fig. 5 Schematic illustrations of mechanisms to improve microstructure and chemistry of interface between Nd,Fe 4B grains and

Nd-rich phases during annealing: (a) Microstructure around meeting point of two Nd,Fe,4B grains and Nd-rich phase®”; (b) Possible

mechanism for Cu diffusion; (c) Possible mechanism for replacement of Nd with Dy

[10]
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