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INFLUENCE OF SURFACE LAYERS OF THE Fe,,B,,,
AMORPHOUS RIBBON ON THE COERCIVE FORCE
AND ON THE THERMOMAGNETIC BEHAVIOUR

JURANEK Z., KOLLAR, P., POTOCKY L.", NOVAK L2, Kofice,
KISDI-KOSZO E.”, Budapest

The magnetic properties of the amorphous ferromagnetic alloys prepared in the
form of their ribbons by melt spinning as well as the mechanism of the crystallization
processes in there materials depend strongly on the physical and chemical state of
both surface layers. The relief structure on the surface contacting the cooling wheel
and the microcrystals as well as stress regions on both surfaces play an important role.
In this work we investigated the influence of the surface layers of the ferromagnetic
ribbon on the surface magnetic properties, that is on the surface coercive force,
surface magnetoelastic energy and amorphous-crystalline transformation during
sample heating,

L. EXPERIMENTAL AND RESULTS

Measurements were made on the amorphous ferromagnetic Fegs B,y rib-
bons 43 pm thick. Surface magnetic properties were measured by a magnetoop-
tical magnetometer, enabling to measure the magnetic polarization of their
surface layer about 50 nm thick [4]. Surface magnetic polarization was measured
on the sample surface after gradual etching. The total thickness of the layer
removed by etching was 3.4 um. The results of these measurements on the wheel
side (w.s.) and on the air side (a.s.) of the non-etched sample as well as after the
removal of the surface layers are given in Fig. 1. This figure shows the depen-
dence of the surface coercive force and of the surface magnetoelastic energy on
the sample thickness after the surface layer was removed. It follows from the
obtained results that the material inhomogeneities responsible for the coercive
force, above all the regions of mechanical stresses and microcrystals, are con-
centrated in a thin surface layer on both sides of the amorphous ribbon; this
layer on the a.s. is up to I pm thick, and on the w.s. its thickness isup to 0.5 um.
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Small crystals of @-Fe in the form of thin discs with the linear dimension of
m.co_: 10 pm were found inthe a.s. surface layer by electron microscope observa-
tions E.. The air side surface shows g relief structure as 3 consequence of the
preparation technology — gas (air) bubbles are entrapped into this surface from
the atmosphere by a rapid rotating whee] [2]. A microcrystalline structure is here
mo:dna.mm the consequence of the therma] isolating properties of gas bubbles
Separating the cooled melt from the cooling wheel. The chemical compositions
of the microcrystals could not be identified unambiquously.
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about 550K. The following increase of the magnetic polarization may be
connected with the crystallization and the phases Fe, B and Q,-m,n were identified
\.w further increase of the temperature causes the transformation of the oJ\mS_..
line phase Fe;B into the ferromagnetic phases Fe,B and a-Fe [6]. This process
leads mnmﬁ to the increase of the magnetic polarization followed by the decrease
and disappear of the magnetic polarization at T~ 1050K, in agreement with
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Fig. 2. Thermomagnetic curves for the Fegs4 B, (external field 4000 A - m- "), as cast (full line), after
removal at the 1.1 um surface layer from the a.s. surface (circles on the curve) and from the w.s.
surface (dashed curve)

surface layer by etching a rise of the crystallization temperature of the sample
by about 10K may be observed (dashed curve).

1. CONCLUSION

If may be assumed from these measurements that the microcrystalline layer
removed from the wheel side contains more Fe;B — and partially also a-Fe
microcrystals than the bulk material does, and there the removed small crystals
cannot act as crystallization nuclei during sample heating. It should be noted
that the thermomagnetic curve of the sample with both sides etched is almost
the same as the curve found for the sample with only the w.s. etched.

The obtained results indicate the important influence of the surface layer of
the amorphous ribbon on the amorphous-crystalline transformation as well as
on the macroscopic magnetic properties,
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BIVSAHUE HNOBEPXHOCTHBIX CJIOEB Fey 4B, AMOPOHEIX JEHT
HA KO3PUMTHUBHYI0 MOUHOCTH M HA TEPMOMATHUTHY10 KPHUBYIO
Maxkpocxonuyeckue MArHHTHEIE CBOMCTBA aMOp(HbIx $eppomaruuTHLIX cnnasos HPHrOTOB-
“ICHHBIX METO0M 6HICTpOro OX;TaKICHHSA PACINABA B BUAE TEHKHX JICHT, KaK U AMHaMuKa nponec-

TIpHIIOBEPXHOCTHEIX C105X. B HacToswmel pabore u3yyeno Buusmue STHX HADYIUCHBIX IpUTIOBEpX-
HOCTHBIX C310€B Ha TOBEPXHOCTHYIO KOIPUHTHBHYIO MOUHOCTE, IOBEPXHOCTHYIO MarHUTOynpyryro
SHEPTHIO M HA Temmepatypy KpUCTaNU3aumy Npu noctenennom HarpeBanuu o6pasua.
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