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Abstract — During the milling process, Fe local environments in mechanically alloyed (Fex Coi )75 Siis Bio powders, x = 0.5
and 0.7, were systematically investigated using Extended X-ray Absorption Fine Structure (EXAFS) and *"Fe Mossbauer Spectroscopy.
Correlation of XRD, Mdssbauer and EXAFS studies of the end-samples (19 h milling) revealed the presence of nano-crystalline bcc-
FeCo (O07.5 nm) surrounded by a distribution of nano-structured (FeCo)-SiB clusters. It is suggested that the (FeCo)-SiB nanostructured
clusters might result from the dispersion of Si and B atoms within the bcc-FeCo phase.

In recent years Mechanical Alloying has been attracting the attention of many research groups
working on the development of new materials [1.2]. The preference to employ this technique is due to the
possibility (i) to synthesize new materials in metastable phases, (ii) to reduce the sample grain-size, and (iii)
to change the morphology of the particles.

In particular, amorphous and nanostructured alloys based on the combination of transition metals
(i.e. Fe and Co combined with Si and B) are one of the best studied soft magnetic materials. These alloys
are characterized by a high saturation magnetization, low coercive field, high magnetic permeability, and
high Curie temperature . In general, some magnetic properties can be improved when the size of the grains
is reduced to nanoscale, but this could also produce an increase of defects and internal stress. The structural
disorder and short-range microstructure are determinant in their magnetic (anisotropy) and electronic
transport (magneto-resistive effect) properties.

In this work we present a study of the microstructure, local structure and short-range order in
nanostructured (FeosC0os5)75SiisBio and (Feq7C003)7sSiisBio alloys prepared by Mechanical Alloying, from a
mixtures of high-purity chemical elemental powders of Si and B with precursor FeosCoos and Feq7C0o 3 alloys,
respectively. X—ray diffraction (XRD) and electron microscopy were used to study the evolution of the
microstructure. X-ray absorption (EXAFS) was used to obtain information on the local structure and short-
range order around Fe and Co sites. Magnetic properties were investigated using Mossbauer spectroscopy
and SQUID.

Fe-edge EXAFS data show no substantial changes on the Fe-short-range order as a function of
milling time, in both (FeosC0o5)75SiisBio and (Feo7C003)75SiisBio alloys. In contrast, the Co-edge EXAFS data
show significant changes on the Co-short-range order for (Feo7C003)7sSiisBio alloys milled longer than 10
hours, due to the affinity of Si with Co atoms[3]. MOssbauer results suggest that the milled end-samples (19
hours) consist of bcc-FeCo nanograins embedded in a distribution of nanostructured clusters based on
(FECO)-SiB, in both (Feo_5C00_5)758i15810 and (Feo_7C00_3)758i15810 aIons.
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