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MFM STUDY OF Nd{Fe{B-BASED PERMANENT MAGNETS
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Magnetic force microscopy (MFM) was used to observe the domain structures of aniso-
tropic sintered Nd{Fe{B-based magnets and isotropic nanocomposite Nd2Fe14B/Fe3B
magnets. The former magnets were in bulk form and consisted of grains with an average
size of about 10¹m, while the latter magnets were in the form of ribbons about 40{50¹m
thick and consisted of grains with an average size of about 30nm. The magnets were
studied in the thermally demagnetized state. In the case of the anisotropic sintered
Nd{Fe{B-based magnets, studies made on the surface perpendicular to the alignment
axis showed that the magnetic domain structure is composed of the main domains typi-
cally 1{2¹m wide, surface reverse spikes typically 0.5{1¹m in diameter and ¯ne surface
domains typically 50{200 nm wide. The presence of the surface domain structure re-
duces the magnetostatic energy near the specimen surface. In the case of the isotropic
nanocomposite Nd2Fe14B/Fe3B magnets, the so-called interaction domains a few hun-
dred nanometers in size were observed. These domains are found to be clusters composed
of many grains with exchange interaction between the grains. Within the interaction
domains a ¯ne scale image contrast could be seen, indicating that the magnetization
directions of individual grains are not precisely the same but di®er slightly.
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