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LOW TEMPERATURE MAGNETIC PROPERTIES OF
AMORPHOUS Fe-Cr-B ALLOYSY)

KOVACY), L. POTOCKY?), Kosice, E. KISDI-KOSZ(), A, LOVAS?®), Budapest,
L. NOVAK?), Kosice

Saturation magnetic polarization of Feis.Cr.Bis (0<x =21.5) amorphous ribbons in
the temperature range 4.2—300 K was investigated. The influence of chromium on the
absolute saturation polarization (o,), the mean magnetic moment aniov and the
exchange constant (A) was determined. The results are discussed in terms of the electron
transfer and the magnetic properties of chromium atoms,

:Ewﬂoggﬂmw.}.ﬂwwmz@ MATHHTHERIE CBOMCTBA AMOP®HEBIX
CIUTABOB Fe-Cr.B
Hcenegopano HacbIMIeHHe MarHUTHOM TONIpH3ANUH aMOpEBIX METATHYECKHX JIEHT
Tuna Fess . Cr,B,4 (P=x =21,5) B guanasone Temnepatyp 4,2 - 300 K. Onpepenesno
BIHAHKE XpOMa Ha abcomoTHoe HachllleHHe nonstpu3anuy (0.), cpepnuii MarHHTHH
MOMEHT (fdrevc,) m MocToAKHas o6MeHa (A ). IIposogurcs oficyxnenue Pe3yabTaTOB Ha
OCHOBE nepeHoca SMEKTPOHOB i MATHHTHEIX CBOMCTR aTOMOB Xpoma.

L INTRODUCTION

~other transition meta] (T) elements even in a few atomic percent [1]. In [2] the
ferromagnetic exchange in FeeTsB,, amorphous alloys was studied. Interesting
results were obtained in the case of FegCr,B,,. Though Cr has almost the same
electron configuration, mass and atomic radius as Fe and the density of Fe-Cr-B
does rnot depend on the Cr content [3], the magnetic properties are changed
significantly due to the alloying of 3 at. % Cr to Fe-B. It was observed that
chromium lowers the saturation magnetic polarization, the mean magnetic moment
and the ferromagnetic exchange. In the present paper the given magnetic proper-
ties are correlated with the chromium content in the Fe-Cr-B amorphous alloys.
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. EXPERIMENTAL

Amorphous Feg;s_,Cr, B, (0=x=21.5) robbons were prepared by the mel-
t-spinning technique. .

Magnetic measurements were carried out at low aoSva:.Hnom in the range from
4.2 to 300 K. Magnetic polarization was measured by a vibrating sample mag-
netometer working in a superconducting magnet up to 7 T. From the Mnmmmcaoa
data the absolute saturation magnetic polarization, o, i.e. 0/T— 0, H- lp the
mean magnetic moment, fiye.c, and the exchange constant A were determined.
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Fig. 1. Saturation magnetic polarization o as a function of T*2 with chromium content as parameter
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Fig. 2. Exchange constant A as a function of chromium content.
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HL RESULTS AND DISCUSSION

. ﬁ:m. saturation magnetic polarization, o vsT*? is given in Fig. 1 for all the
investigated alloys. We found a linear dependence of o vs T*? in all the alloys.

between iron atoms. This is supported also by Curie temperature investigations [5].

From the absolute saturation magnetic polarization (Fig. 3) the mean magnetic
moment of the transition metals iron and chromium (Arescs) was also determined.
.ﬂ.r_w can be seen in Fig. 4 as a function of chromium content. The measured values
(A7) are compared with that of the crystalline bee Fe-Cr [6] and with two sets of
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Fig. 3. Absolute saturation magnetic polarization o, as a function of chromium content.
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Fig. 4. Mean magnetic moment of the transition metals (ifre+c.) as a function of chromium content.
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calculated data. First we took into account the influence of the electron transfer
from boron to iron [7] and a simple dilution of Fe-B by chromium (supposing
te: = 0), so we obtained O525 Crtuerey- AS It 1S seen the measured data for amorphous
Fess- Cr.Bis, x=3, are fitted wery well by the calculated line mentioned.
Therefore it may be proposed that in low chromium content alloys the decrease of
the mean magnetic moment is mainly caused by the dilution effect of the added
chromium; the electron transfer from boron to iron does not change significantly in
this concentration range.

The measured mean magnetic moments [Feie. for the higher concentrations of
chromium (x >3) show a much steeper decrease with the chromium content. The
presence of an electron transfer from chromium to iron -as in crystalline alloys-
may be suggested [6]. This has a much smaller influence on the mean magnetic
moment than would be needed for the explanation of our experimental results.
Even in the crystalline material this influence is smaller than that of the dilution
effect; however, in amorphous alloys an even smaller electron transfer effect may
be expected. In some amorphous ironchromium-metalloid alloys it has already
been suggested that chromium may have a magnetic moment which prefers
a negative coupling to iron moments. For (Fe-Cr)goB1oP1o amorphous alloys the
chromium has roughly an atomic magnetic moment of e ~—4ug [8]. We
calculated for Fe-Cr-B alloys the mean magnetic moment, &%, with the same
ther= —4ps. The appropriate line is also given in Fig. 4. It can be seen that this line
approaches the measured values well. Therefore also in amorphous Fegs_Cr,Bys
alloys for x>3 an antiferromagnetic coupling between iron and chromium
moments can be proposed. The differences between calculated and measured
values in this concentration range are probably due to the electron transfer from
chromium to iron.
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