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The evolution of microstructures and properties in annealed amorphous
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Abstract

In this work, specimens of amorphous Fe-Si-B ribbons were annealed at various
temperatures ranging from 300°C to 450°C for 60min. The detailed microstructures of
the annealed ribbons were investigated by electron microscopy. The properties of
these ribbons annealed at the corresponding temperatures were analyzed, such as
brittleness, curie temperature, hysteresis curve and crystallization behavior. The XRD
results showed that the crystallization temperature Ty is located at about 400°C. The



first precipitation in amorphous matrix is the dendrite crystal which is a-Fe. At higher
annealing temperature, the boride phases such as Fe,B and Fe3;B then precipitate in
the matrix. The bend test results indicated that a ductile-brittle transition occurred at
about 300~350°C, It is proposed that the annealing induced embrittlement in ribbons
can be divided into low- and high-temperature embrittlement. The former is attributed
to the formation of short-range orderings, but the latter is related to crystallization.
According to the HRTEM observation and the evolution of curie temperature and
electrical resistivity, short range ordering does exist in the amorphous matrix before
T, which causes the changes in brittleness and magnetic properties.

Keywords: Fe-based amorphous ribbon, annealing treatment, short range order,
embrittlement
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Fig.1 DSC results for the FegiSioB166Co4 alloy at heating rate of 5, 10, 15 and
20K/min.
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Fig. 2 XRD results for the Feg;Si2B166Co.4 alloy annealing at different temperature
for 60min: a-Fe (), Fe2B(A), FesB (O)
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Fig. 3 SEM observations of the FegSioB1ssCos alloy annealing at different
temperature for 60min: (a) 300 °C, (b)350°C, (c)400°C, (d)400°C high
magnification, (€)450°C, (f)450°C high magnification




Fig.4 TEM observations of the Feg;SioB1s6Cos alloy annealing at different
temperature for 60min: (a) as-received, (0)300°C, (c)350°C, (d)400°C,
(e)450°C
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Fig. 5 The measurement results of VSM, electrical resistivity, and curie temperature
for the Feg;Si»B166Co.4 alloy annealing at different temperature for 60min.
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Fig.6 Bend test result for the Feg;SiB1ssCos alloy annealing at different
temperature for 60min.
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