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Synopsis :

Surface coatings on Fe79-5B12Si8-5 (mol%) amorphous alloy ribbons have studied to
obtain high insulating resistance and high corrosion resistance. (1) surface coating of
lithium silicate with a molecular ratio Si02/Li20 = 3.5 has been found to induce
compressive stress in the ribbons. It achieves constant permeability to an extent of
approximately 2000 A/m and increase in the iron loss of the amorphous alloy. (2) A
surface coating of lithium silicate with S102/Li20=7.5 has no mechanical interactions
with the ribbons and does not deteriorate magnetic properties. This surface coating is a
available for Fe-based amorphous alloy ribbons to be used for transformer core
materials. (3) Although aluminasol surface coating has no mechanical interaction with
the ribbons, water vapor evaporated from alumina sol during annealing in N2
atmosphere causes surface crystallization and an increase in the iron loss of the ribbons.
The surface crystallization and deterioration of magnetic properties have not been

observed when the ribbons are annealed either in vacuum or in air.
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Synopsis;

Surface coatings on Feqs.sB12Sis.s {mol %) amorphous alloy rih-
hons have been studied 1o obtain high insulating resistance and high
corrosion resistance. (1) A surface coating of lithium silicate with a
molecular ratio 510/Liz(0)=3.5 has been found to induce compressive
stress in the ribbens. It achieves constant permeability to an extent
of approximately 2000 A/m and an increase in the iron loss of the
amorphous alley. (2) A surface coating of lithium silicate with SiOg/
LizO=7.5 has no mechanical interactions with the ribbons and does
not deteriorate magnetic properties. Fhis surface coating is available
for Fe-based amorphous alloy ribbons to be used for transformer core
materials, (3) Although alumina sol surface coating has no mechani-
cal interaction with the ribbons, water vapor evaporated from alumina
sol during annealing in Nz atmosphere causes surface crystallization
and an increase in the iron loss of the ribbons. The surface crystal-
lization and deterioration of magnetic properties have not been ob-

served when the ribbons are annealed either in vacuum or in air.
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Fig. 1 Changes in B-H curves of Fern.;B125s.5 amorphous al-
loys with LSS 35 surface films of various film amounts
annealed at 673 K for 3.6 ks in vacuum under a mag-
netic field
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Fig. 2 Tensile stress dependence of magnetic properties of
Fe7s.5B128s.5 amorphous alloys without and with LSS
35 surface films annealed at 673 K for 3.6 ks in vacuum
under a magnetic field
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Fig. 3 Changes in Massbauer spectra of Fer.5B,:Sig.s amor-
phous alloys with L3S 35 surface films of various film
amounts annealed at 673 K for 3.6 ks in vacuum under
a magnetic field (see text for the meaning of the nu-
merical values)
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Fig. 4 Magnetic properties of Fess.sB13Sis.s amorphous alloys
without surface film and with LSS75 or AS 200 sur-
face films of about 0.3 g/m? annealed at 673 K for 3.6 ks
in various annealing atmospheres under a magnetic field
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Fig. 5 Mdissbauer spectrum of Fer.sB12Sis.s amorphous alloys
with L8575 surface film annealed at 673 K for 3.6 ks
in vacuum under a magneiic field (see text for the
meaning of the numerical value}
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Fig. 6 X.ray diffraction patterns from Fesq.sB(:Sia,s amor-
phous alloys with LSS 75 surface film annealed at
673 K for 3.6 ks in N, and vaccum atmospheres
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Fig. 7 Changes in X-tay diffraction patterns from Fezs.sB125is.5
amorphous alloys with AS 200 surface films annealed
at 673 K for 3.6 ks in various annealing atmospheres
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Fig. 8 Thermogravimetric analysis curve of AS 200 dried at
room temperature
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Fig. 9 Changes in X-ray diffraction patterns from Fezg.sB12Sis.5
amorpheous alloys with AS 200 surface films of various
film amounts annealed at 673 K for 3.6 ks in air
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Fig. 10 Infrared reflection spectra from LSS 75 and AS 200
surface films on Ferqe.sB12Sis.5s amorphous alloys baked
at 473 K for 300 s in air
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Fig. 11 X-ray diffraction patterns from Fess.5B125is.s amor-
phous alloys without surface film and with AS 200
annealed side by side at 673 K for 3.6 ks in Nz atmos-
phere
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