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High Bs Soft Magnetic Nanocrystalline Alloys
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Soft magnetic materials with a high saturation magnetic flux density Bs as of 1.8 T and a low
coercive force H. of 8 A/m have been developed by annealing the Fe-Cu-B alloy ribbon
fabricated by melt spinning. The iron loss of a single sheet for the present material was about
one-half of that of orientated Si steel. The excellent soft magnetic properties of the present
alloy are due to its nanocrystalline structure, and the precipitation of primary crystals in an
as-quenched state bring about a nanocrystalline structure in the annealed state. Moreover, in
the Fe-Cu-Si-B alloy system, owing to the dense nanocrystalline structure, further
improvement of magnetic saturation behavior and coercive force were realized.
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Fig. 1 Relation between saturation magnetic flux density Bs and
coercive force Hc for Fe-based soft magnetic materials
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Fig. 2 Annealing temperature Ta dependence of coercive force Hc
and saturation magnetic flux density Bs'%
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Fig. 3 B-H hysteresis curves of developed soft magnetic material'®
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Fig. 6 X-ray diffraction pattern of developed soft magnetic material
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(T) (T) (A/m) |(xQm)[(W/kg)
Fegs7Cu15B14s 1.82 1.50 7.0 0.7 0.38
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Fego.sCu1.4SisB13 1.80 1.70 5.7 0.8 0.26
3% HrArtE SRR 2.03 1.80 8.0 0.5 0.59

# | Fe £7ELT7ZXEE | 164 1.59 1.5 1.2 0.08
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