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MAGNETIC PROPERTIES
OF QUASI-BINARY FeyI:Bsy
AMORPHOUS ALLOYS'

A.LOVAS*, E. KISDI-KOSZO*, K. ZAMBO-BALLA*, Budapest
L. POTOCKY**, L. NOVAK**, Kosice

In the present paper there was studied the influence of the iron substitution in the
Feg;B1; amorphous eutectic alloy by the T-element (T=Ni, Co, Mn, Cr, V, Ti and some
4d and 5d elements) on some magnetic quantities and amorphous-crystalline transfor-
mation. The results are interpreted in relation to the tendency of cluster formation in the
alloy, which may be connected with the affinity of the T-clement with the boron.

MAIHHTHBIE CBOVICTBA KBA3HIBYXKOMIIOHEHTHBIX
AMOP®OHBIX CILIABOB FeaTsByy

B pa6oTe U3y4aeTCH BAMAHHC 3aMenIeHns kene3a T-aleMeHTOM (T = Ni, Co, Mn,
Cr, V, Tin npyrve 4d 5d anemeHTHI) B aMOPGHOM IBTCKTHIECKOM Crinase Feq:B,7 HA
HEKOTOPBIC MATHWTHBIE BEIMYHMHbL ¥ HA NEpexOl aMOpdHOTO COCTOSTHUA B KPUCTAlLITH-
yeckoe. PeaynsTaThl HHTEPIPETHPYIOTCA B CBA3H ¢ TeHjIeHIHeR 06pa30BaHUA KNacTepos
B CTAaBe, YTO MOXHO OGBACHATH CPONCTBOM T-anemeHTOB ¥ GOpa.

1. INTRODUCTION

Magnetic properties of amorphous alloys on the basis of iron are appreciably
influenced by a relatively small content of another transition element. The alloying
seems to be a powerful method to improve some physical properties too [1—-3).In
this paper the influence of substitution of Fe in the eutectic Fee:B1s amorphous
alloy with the T-element (Ni, Co, Mn, Cr, V, Ti and some 4d, 5d elements) on the
coercive force H., the Curie temperature T: and the amorphous-crystalline
transition has been investigated.

* Contribution presented at the 6™ Conference on Magnetism in Kogice, September 2—35, 1980.
* Central Research Institute for Physics, Hung. Acad. Sci., P.O.B. 49, H-1525 BUDAPEST.
*+ Inst. of Experimental Physics, Slov. Acad. Sci., nam Febr. vifazstva 9, CS-041 54 KOSICE.
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Fig. 1. Coercive force of the quasibinary FegolsBir (T=Ni, Co, M, Cr, V, Ti and some 4d and 5d
elements) amorphous alloys for some different melt overheating temperatures. (-®- 1520K,
_ _0-1620K,-A-1820K)

’

- 1I. SAMPLES AND EXPERIMENTAL METHODS

“The amorphous samples were produced by the melt spinning wheel method [4];
and the alloys were quenched from two OT three different melt temperatures
depending on the miscibility of the T-element. In all cases the T-content was 3 at.
%, disregarding the deviation caused by the alloying difficulties (V, Ti, Mn). The
amorphous state of the samples was checked by X-ray diffraction. The magnetic

measurements were made by the Foner vibrating sample magnetometer and by an
astatic magnetometer.

1. RESULTS AND DISCUSSION

Fig. 1 shows the coercive force of the as-quenched ribbons for two different melt
overheatings (1520 and 1620 K). The coercive force decreases with increasing
overheating in most cases. This tendency confirms the earlier results on the eutectic
Fe-B alloy [5]. The substitution of iron in this alloy by some ‘T-elements leads to
a decrease of the coercive force. After a:aunE.nm from 1520 K only three
exceptions could be observed — Ti and Pt increased the coercive force and Cu
causes also an increase in spite of the high quenching 85@@888 (1820 K). In the
mentioned cases clustering or the tendency for the two-phase nature of the melt is
highly suspected. Of course the origin of clustering for alloys with Ti, Ptand Cuis
quite different. The high affinity of Ti to boron and the limited solubility of Ti in
iron may lead to the formation of Ti-B rich clusters in the melt, forming
simultaneously Fe-B regions with a low boron content. The existence of clusters is
here confirmed by the observed decrease of He with melt overheating and by the
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Fig. 2. ;nnloauwsnmn curves for .&.:oaro:w Feg:Burs FeyCo3B,» and FegoNi;B,- alloys (rate of
temperature increase 1.7 X/min}). :

measured H.(T) curve, which indicates crystallization in this alloy already at a low
temperature. For the origin of clustering in an alloy with Cu probably the limited
solubility of Cu in iron has an important role. The nature of clustering in an alloy
with Pt seems to be complicated because of the small affinity of Pt to boron and the
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Fig. 3. Thermomagnetic curves for amorphous FegoT1:B1 and FeqW,B,, (rate of temperature increase
1.7 K/min).
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good miscibility of Pt with iron. Supposing that coercive force is caused by the
domain wall displacements {6], the calculated values of H., M,, d (M, is the
saturation magnetization and d the sample thickness) for the as-quenched ribbons

suggest that the role of the strain-magnetostriction anisotropy, the change in

ferromagnetic exchange and the possibility of clustering are highly pronounced.
Fig. 2 shows the thermomagnetic curves for Feg;B 17, FegoCo:B 17 and FegoNisBys,

respectively. (The magnetizations M were measured in the constant field 2400 .
A/m on the decreasing branch of the hysteresis loop). The shape of the measured “
curves for these alloys is quite similar. This is well understood on the basis of the ;

nearly equal stability of Fe, Co and Ni borides, as well as of the nearly identical ,,

magnetization of the first crystallization products. The shape of the thermomagne-
tic curves in Fig. 3 significantly differs from the previous ones. It is evident that
T-elements with a high affinity to boron cause a pronounced separation of
crystallization temperature from T (The anomalous nature of FegoT1;B17 is also
obvious from the thermomagnetic curve). It seems that the T-elements, which raise
the thermal stability, lower the stability of the ferromagnetic arrangement and
lower the T¢ as compared to the eutectic Fe-B alloy.
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