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and Ta, influence of the composition and additional alloying elements on controlled
crystallization at 525°C and 550°C in Ar+H, was studied. The results obtained
from 57 Fe Mossbauer spectra confirmed the influence of the chemical composition
on the crystallization process. It was shown that the role of the additional al-
loying element, i.e. refractory metals partially replacing Nb, is strongly covered
by changes in content of Si and B. With increasing diameters of the substituting
element atoms the amount of the intergranular phase decreases.

Controlled crystallization of the amorphous alloys of the Fe-Si-B-Cu-(Nb,X) type
yields a possibility to prepare nanocrystalline materials with excellent soft magnetic
properties [1, 2, 3]. Changes of chemical composition influence temperature range of
nanocrystalline state and/or magnetic properties. The content of iron and silicon deter-
mines the composition of nanocrystals formed [4] and thus some magnetic properties,
e.g., saturation magnetization and magnetostriction. The content of boron should de-
termine stability of the remaining amorphous phase. The additional alloying elements
form nucleation centres of nanocrystals and/or influence the properties of the intergran-
ular phase. Their atomic diameter could be an important parameter.
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Fig. 1. Méassbauer spectra of some amorphous samples. The dashed lines denote the two
components described by two sextets with Gaussian distributions.

The refractory metals partially replace Nb. Recent x-ray and magnetic investigation
of these alloys by Miiller et al. [5] have shown that the substitution for Nb leads to
the variation of the grain size of Fe-Sj nanocrystals. The alloys with higher content, of
Si resulted in better soft magnetic Properties probably because of their more suitable
values of saturation magnetostriction and averaged magnetocrystalline anisotropy.

The ribbons of the amorphous alloys are of the same origin as in [5]. The nanocrys-
talline samples were prepared by annealing at 525°C and 550°C for 1 hour in Ar+H,
atmosphere, Samples prepared from the alloy Fezs sCu; Nby Si11.5BgTy with T = V, Mo,
W, Nb, and Ta were labelled AX(T), where X = 0,1,2 correspond to amorphous state,
nanocrystalline state after annealing at 525°C, and nanocrystalline state after annealing

at 550°C, respectively. The samples prepared from the alloy wmﬂw‘uOEZFmrmAuwﬂ.Hw
are denoted BX(T).

%"Fe Mossbauer spectra of the original amorphous and nanocrystalline states were
taken at room temperature in transmission geometry. The spectra were deconvoluted
in standard way supposing presence of crystalline and amorphous phases. This yielded
intensities [ of the components (taken as contents of phases) and their hyperfine pa-
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content and decrease in Fe content,.

In the nanocrystalline samples after annealing at 550°C only slight changes in com-
parison with previous nanocrystalline state can be observed as shown in Table 1. An
increase in content in crystalline phases was observed in both series. The content of si-
licon in Fe-Si nanocrystals was estimated to 17 at.% and 20 at.% in A2 and B2 samples,
respectively. It is in agreement with the increase and decrease in B, in A2 and B2 sam-
ples, respectively. Values of r in the A2 samples are slightly decreased in comparison
with A1 samples, except the A2(Nb) sample. It seems that formation of a silicon poor
Fe-5i surface layer in this alloy is connected with the state of the original amorphous
ribbon. Pronounced changes of magnetization directions towards the sample plane nor-
mal simultaneously with the increase of § of the intergranular phase occurred when
annealing temperature was increased to 550°C in B2 samples. The changes in compo-
sition of the crystalline phase induced increase in Si and decrease in Fe concentration.
This is in agreement with the observed increase of § of the intergranular phase.

The amount of the crystalline phase displays a slight decrease with the increasing
atomic diameter of the admixture (Fig. 3). The By and § are clearly determined by
the content of Si and B. A simple dependence on the atomic diameter of the elements
was not observed.

Comparison with macroscopic magnetic parameters published in [5] shows that there
1s no simple relation between B, and By derived here from the spectra. It could be
due to different weight of individual contributions to Byr and the differences in r value
indicate that sufficiently high saturation field must be applied because of differences in
magnetic structure between individual samples.

This work was partly supported by the grant No. 202/93/0391 of the Czech Grant
Agency.
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