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ABSTRACT Applying a new annealing method, in which Fe7s 5sCuiNb3Sii3.5Bg nanocrystalline ribbon
was wound into toroidal core on a copper ring, influence of uniform tensile stress generated in crystallization
process on magnetism of Fers 5Cu;NbsSiiz5Bg nanocrystalline ribbon was investigated. It is found that
the remanence B; after the stress annealing is obviously lower than that after normal annealing and the
minimum value is 0.22 T. The induced magnetic anisotropy with an easy axis perpendicular to the tensile
stress direction develops. The origin of transversal stress—induced magnetic anisotropy can be explained
by a magneto-elastic interaction within nanosized bcc Fe(Si) grains through internal stress and negative

magnetostriction.
KEY WORDS metallic materials, Fe~-Cu—-Nb-Si—-B nanocrystalline alloy, magnetic property, stress
annealing
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Fig.1 Effect of annealing temperature (7,) on initial
permeability (ui) for Fers.5CuiNbsSiiz.5Bo
alloy
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Fig.3 Effect of annealing temperature (T,) on maxi-
mum magnetic induction (Br,) and remanence
(B:) for Fers 5Cui1NbsSiiz.5Bg alloy
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Fig.4 Effect of annealing time (¢{,) on maximum
magnetic induction Bm and remanence B; for
Fe73.5Cu1Nb3Sii3.5Bg alloy (annealing tem-
perature 540 C)
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Fig.5 Effect of annealing temperature 7. on rema-
nence B; for Fers.5CuiNbsSiiz.5Bg alloys in
normal annealing (a), stress annealing (b),
transversal magnetic+stress annealing (c) and

transversal magnetic annealing (d)
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