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Special Stress-Magnetization Properties in Co-Based Amorphous Wire
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Changes in stress-magnetization properties due to anneal-
ing of Co-based amorphous wire were investigated. The
magnetostriction constant of a Co-based amorphous wire
[(CopgsFeoos)r25Si125B1s] changed from negative to positive
as a result of annealing at 260°C, which is below the
Curie temperature. Peculiar stress-magnetization prop-
erties—a magnetization increase with low tensile stress
and then a decrease with high tensile stress—appeared as
a result of annealing at 220°C and 240°C. This phenome-
non can be partly understood as a reflection of the com-
bined influence of positive and negative magnetostriction
constants.
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tion properties, anisotropy field, combination, domain con-
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Table 1 Compositions and magnetic constants of
amorphous wire samples

Diameter: 128 (¢ m), Length: 410 (mm)  (as—cast)
Composition Saturation | Curie point Saturation
(at%) magnetization c) magnetostriction
(M constant
(Co 094 Fe 0.06) 72.5
Si 125 0.42 320 -0.1x10°®
B 15
Diameter: 134 (¢ m), Length: 400 (mm)  (as—cast)
Composition Saturation | Curie point Saturation
(at%) magnetization °c) magnetostriction
(M constant
Fe 775
Si 715 0.92 426 32x10°
B 15
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Fig. 1 Stress-magnetization properties of as-cast
samples.
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Fig. 2 Variation of the anisotropy field correspond-
ing to the stress-insensitive region wvs. the applied
magnetic field.
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Fig. 3 Stress-magnetization properties of an anneal-
ed sample at 220°C.
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Fig. 4 Stress-magnetization properties of an anneal-
ed sample at various temperatures (under an applied
field of 40 A/m).
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Fig. 5 Stress-magnetization properties of a FeSiB
wire and a (CoFe)SiB wire (as-cast, H=80 A/m).

o = 1800 (MPa)

H =80 (A/m)
. B—
s.e
[ \ H = 400 (A/m)
~t
s.e

R H = 800 (A/m)
t

s.e

FeSiB + (CoFe) SiB
(as—cast) (as—cast)

Fig. 6 Combination of stress-magnetization proper-
ties vs. the applied magnetic field (as-cast, FeSiB+
(CoFe)SiB).
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Fig. 7 Domain configurations of an annealed sample
at 190°C, 220°C, and 260°C.
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Fig. 8 Changes in the domain configurations due to
application of a field and stress to an annealed sample
at 230°C.
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Fig. 9 Changes in the domain configurations due to
application of a field to a polished sample at a depth
of 30 #um (annealed at 230°C).
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