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Abstract

In this article, the strain behavior of Fe based ribbons which have been subjected to joule-heat
stress annealing and multiple tempering is observed. The magnetic anisotropy field of the sample
which has been annealed and tempered multiple times and the change in behavior of the joule-
heat stress induced magnetic anisotropy during the tempering process is also studied. Using Gao-
suo video in-situ monitoring system, the macro-elongation of the Fe based ribbon samples sub-
jected to joule-heat stress annealing and multiple tempering is observed. The magnetic impedance
of the samples was measured using an HP4294 impedance instrument and the magnetic anisotro-
py field was calculated from the giant magnetic impedance curve. The results showed that the
joule-heat stress annealing affects significantly magnetic anisotropy, and the induced magnetic
anisotropy using the same conditions reduces, but cannot be totally eliminated even after multiple
tempering. The results also indicate that induced stress in amorphous soft magnetic devices pro-
duced by the joule-heat stress annealing method affects the performance of these devices. There-
fore, to improve the performance of amorphous soft magnetic devices, new methods of production
which does not induce longitudinal stresses need to be developed.
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Figure 1. Curve: device of stress annealing
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Figure 2. Curve: after annealing of Fe;35Cu;NbsSi135BoGMI curve and theory of the magnetic
anisotropy
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Figure 3. Curve: Fe;35Cu;Nb3Siy35Bg annealing and several typical tempering GMI curve
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Figure 4. Curve: the magnetic anisotropy field and times of tempering
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Figure 5. Curve: the magnetic anisotropy field and times of tempering
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Figure 6. Curve: the magnetic anisotropy field and times (three to five) of tempering
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Figure 7. Curve: the magnetic anisotropy field and times (six to thirteen) of tempering
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Figure 8. Curve: the elongation and times (three to five) of tempering
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Figure 9. Curve: the elongation and times (three to five) of tempering
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Figure 10. Curve: change of magnetic permeability of the two cores with
frequency variation
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Figure 11. Curve: the magnetic permeability of laminated and coiled core
annealed
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