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Magnetic Properties and Domain structures of Fe-based
Amorphous Alloys with Magnetic Annealing
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ABSTRACT

The relation between magnetic properties and domain structures of Fego By, Sig amorphous
alloy which has a high saturation magnetization and a low core loss were investigated with
conventional and magnetic field annealing. For this experiment, FegoB,,Sig amorphous
alloy ribbon was prepared by the single roller method and conventional and magnetic field
annealing were done at various temperature below the crystallization for 30 minutes in Ar
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gas atmosphere. Magnetic properties were measured by D.C., A.C. Recording Fluxmeter and
domain structures were observed by Bitter method. Maze domain due to internal stress pro-
duced by ribbon fabrication process prevailed in as-cast condition, but maze domains were
gradually disappeared and 180° domains of wave type were observed according to conventional
annealing without magnetic field. At the same time, hysteresis curve in magnetization process

became smooth without Barkhausen jumps by it.

Magnetic properties of amorphous ribbons by magnetic field annealing were improved
much more than by as-cast and conventional annealing. It seemed that these were attributed
to the disappearance of maze domain and the formation of 180° domain due to uniaxial
magnetic anisotropy produced by magnetic field annealing. And in magnetic field annealing,
domain width of transverse-annealed ribbons was relatively finer than the one of longitudinal-
annealed ribbons and the former hysteresis-loss was larger than the latter.
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Table 1. Material used for the prepara-
tion of alloy

Material Fe B Si

Purity (%) | 99.9 | Je-B 1 99,99
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Fig.1. Schematic diagram of magnetic
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Fig4. Variation of He with annealing
temperatures for amorphous
Fey,B,,Si; alloys under various
annealing conditions
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Fig.9. The domain structures ((A), (B),(D) (E)) and hysteresis
loop({C)) of as-cast amorphous FeyB,,Si, alloy and the
domain structure((F)) of Fe-3%Si steel
({A):x125 (B) (D) ,(E), (F):x250)
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Fig.10. The domain patterns and hysteresis loop of amorphous
FegB,,Si; alloy with annealing temperatures(15min.)
{A) annealed at 300C (x125) (B) annealed at 300C(x250)
(C) annealed at 400C (x125) (D) annealed at 400C (x250)
(E) a:300C, b:400C
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Fig.11. The domain patterns and hysteresis loop of amorphous
FegB,,Si; alloy with annealing temperatures under 500e
longitudinal field annealing(15min.)
(A) annealed at 300C (x125) (B) annealed at 300¢ (x250)
{C) annealed at 350C (x125) (D) annealed at 350C (x250)
{E} a:300C, b:350C
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Fig.12. The domain patterns and hysteresis loop of amorphous

FeyB,,Si; alloy with annealing temperatures under 500e

transverse field(15min.)
(A) annealed at 300C (x125) (B} annealed at 300C (x250)
[C) annealed at 350(C (x125) (D) annealed at 350C (x250)

(E) 2:300C, b:350C
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