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Preparation of nanocrystalline Fe-N-B soft magnetic ribbon
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Abstract: Fegy¢N7gB74 nanocrystalline ribbon with a”-Fe;4N, phase embedded in an amorphous matrix was prepared
with subsequent nitriding, annealing, quenching and tempering Feq,Bg amorphous ribbon. The nitrogen contents of
nanocrystalline ribbon were tested by chemistry analysis, and the phase compositions were measured by XRD. The
results show that the average grain size and the volume fraction of the a"-Fe 4N, phase are 18 nm and 54%, respectively.
The prepared sample exhibits an electrical resistivity of 246 pQ-cm, a saturation magnetostriction of 2.52><107%, a
saturation magnetization of 2.35T, a coercive force of 11.4 A/m, an initial permeability of 9.1><10* and a relaxation
frequency of 4.1><10*Hz. The good soft magnetic properties show that the nanocrystalline ribbon with o”-Fe (N,
nanocrystallites embedded in amorphous matrix is a good candidate for soft magnetic materials.
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Table 1 Nitriding temperature, nitriding time, nitrogen content, phase component and grain size of a”-Fe N, nanocrystallites of

nanocrystalline ribbons

Nitriding Nitriding Mole fraction Phase Grain size of
Sample temperature/ time/min of nitrogen/% component a"-Fe gN,/nm
R-AA 580 30 3.1 a-Fe+FeyN
R-AB 580 45 5.1 o-Fe+Fe,;N
R-AC 580 90 6.9 a-Fe+Fe,;N
R-BA 600 30 43 a-FetFesN,
R-BB 600 45 7.4 FesN, 18
R-BC 600 90 10.2 FesNy+FesN
R-CA 620 30 4.9 a-FetFesN,
R-CB 620 45 8.1 FesN, 31
R-CC 620 90 11.1 FesNy+FesN
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