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Abstract
The effects of crystallographic change induced during annealing process upon the magnetic properties of
.
nanocrystalline Fe83B9Nb7Cu1 alloy were investigated by using Mossbauer
spectroscopy. Special focus was
concentrated on the structures of interface (IF) layer, which is a region between a nanocrystalline and amorphous
matrix (AM). As-quenched amorphous ribbons were ﬂash annealed in temperature range between 623 and 823 K to
obtain different stages of crystallization. Revised Vincze method was used to extract the distributions of hyperﬁne
.
parameters. Mossbauer
spectra consist of both sharp sextet due to BCC–Fe phase and three binomially distributed
sextets due to AM, the diffused region (DR) and IF layer, respectively. By examining the distributions of hyperﬁne
parameters, DR in which magnetic interactions diffused out to AM could be singled out.
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Recently, considerable interests has been focused on
nanocrystalline alloys because of their excellent soft
magnetic characteristics. Up to now, two kinds of
nanocrystalline amorphous alloys were mainly examined: the ﬁrst one is FINEMET-type alloys containing Si
[1] and the other is FeCuMB (M=Ti, Zr, Cr,y) [2]. In
.
the former case of alloys, the Mossbauer
spectra exhibit
many sharp lines due to different Fe sites superimposed
on broad six lines due to remaining amorphous matrix
(AM). On the other hand, Greneche pointed out that,
unlike in Si-containing materials, FeCuMB (M=Ti, Zr,
Cr,y) nanocrystalline alloys consist of BCC–Fe grains
induced during the ﬁrst stage of crystallization [3]. In
this case, one simple sextet is piled up on a broad
distributed subspectrum.
In this study, nanocrystalline properties of Fe83B9.
Nb7Cu1 alloy are investigated by using Mossbauer
spectroscopy. Special focus will be given to the
structures of interfacial phase present during the crystal*Corresponding author. Tel.: +82-654-469-4562; fax: +82654-469-4561.
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lization as well as to those of both amorphous
remainders and nanocrystalline grains. This interface
(IF) region is known to play an important role in
mediating magnetic interactions between the crystalline
grains. Concepts of IF region and ﬁtting procedures
were discussed in Ref. [4].
An amorphous precursor was ﬁrst prepared by a
single-roll melt-spinning method. To obtain samples at
various stages of crystallization, as-quenched amorphous specimens were thermally treated under vacuum
at annealing temperatures from 623 to 823 K and then
rapidly cooled. The thermal treatments were done by
using ﬂash annealing method, in which sufﬁcient
amount of calories was provided within a short duration
.
of time. A Mossbauer
spectrometer of conventional
transmission type was used in the constant acceleration
mode. 57Co source in an Rh matrix with an activity of
30 mCi was used at room temperature. All the isomershift values referred in this paper are those with respect
to a-Fe. Hyperﬁne parameters were extracted using the
revised Vincze method [5].
.
Room-temperature Mossbauer
spectra and corresponding hyperﬁne magnetic ﬁeld distributions PðHhf Þ
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