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Fig.2 SEM images of magnets with different diffusion temperatures
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Table 1 Grain boundary regulation of magnets by addition of heavy rare earth compounds
Heavy rare
Influence of magnetic properties Changes in microstructure Ref.
earth compound
The intergranular phase is improved, the volume fraction of
The coercivity rises rapidly first and then slowly, while rem- [18]
Oxide non-ferromagnetic phase is increased, and the (Nd,Dy),0;
anence and the maximum magnetic energy product decrease [23]
phase is formed in intercrystalline triangle zone
The coercivity increases, while the remanence slightly de- NdOF new phase is formed and the content of heavy rare
Fluoride [7]
creases earth in grain boundary area increases
The coercivity increases, while the remanence hardly chan-  The volume fraction of Nd-rich phase increases, and the ox-
Hydride [20]
ges ygen content of crystal boundaries decreases
Nd, 0,8 and NdS phases are formed, and the content of
Sulfide The coercivity increases, while the remanence decreases [21]
heavy rare earth at grain boundaries increases
The coercivity increases, remanence first unchanged and
Nitrides then decreased, the maximum magnetic energy product in-  Amorphous grain boundary phase containing N is formed [22]

creases slightly. Moreover, resistivity increases
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Abstract: With the proposal of low carbon economy, sintered NdFeB magnets have attracted more and more attention as

the core material of new energy vehicles and other high-tech. At the same time, people also put forward higher requirements

for the performance of sintered NdFeB magnets, and permanent magnets with high coercivity, high remanence and large mag-

netic energy product have become the goal pursued by people. The magnetic properties of sintered NdFeB magnets are closely

related to the composition, distribution and volume fraction of grain boundaries in the alloy microstructure. Doping heavy rare

earths in alloys by a new process can well regulate the microstructure of the magnets, thereby improving the coercive force and

magnetic energy product of the magnets on the basis of keeping the remanence unchanged. Based on the detailed introduction

of two new doping technologies, the latest research results in recent decades in regulating the grain boundary structure of mag-

nets and improving the coercive force of magnets by doping heavy rare earth metals, heavy rare earth compounds and heavy

rare earth alloys are reviewed. The research provides a reference for further improving the performance of sintered NdFeB mag-

nets.

Key words :sintered NdFeB; heavy rare earth doping; grain boundary diffusion; grain boundary regulation





