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Abstract

The mechanism of stress induced magnetic anisotropy is an important basic science problem
which has been investigated extensively; currently, disputes still exist in the understanding about
the mechanism of stress induced magnetic anisotropy. This paper studies the dynamic process
that Fe735Cu1NbsSiissB9 alloy ribbon (Fe-based alloy ribbon) prepared with single roll faster
quenching is under the effect of stress that current annealing (current stress annealing ) induced
magnetic anisotropy. We design a device which can monitor in-situ the length variation of Fe-
based alloy ribbon during current stress annealing process and give a tracking measurement. The
magnetic anisotropy field is obtained by the longitudinal curve of giant magneto-impedance. Ana-
lyze stress induced magnetic anisotropy field and the relationship between the thin belt elonga-
tion and annealing current, we know, under the action of applied stress 50 MPa, the annealing
current density J = 45 A/mm? is the critical point of ribbon creep. When the annealing current is
less than the creep point, the anisotropy is not obvious; when greater than the point, the current
stress annealing induced magnetic anisotropy field changes quickly, and the field increases li-
nearly with the increase of the annealing current density.
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Figure 1. The schematic diagram of current stress annealing device
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Figure 2. The longitudinal drive GMI test schematic diagram
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Figure 3. FeCuNbSiB GMI curve after annealing and anisotropy field
calculation principle
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Figure 4. The relationship of ribbon elongation ¢ and the Annealing current
density square J?
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Figure 5. The relationship of magnetic anisotropy field and annealing current
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Figure 6. The relationship between ultimate elongation of the ribbon and the
magnetic anisotropy field
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