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AHHOTAUMA

iccnepgoBanacb Koppesndauus Mexay CKOPOCTbI OX/axieHud, MeperpesoM MeTaslin-
YecKOro pacrnnaasa M Nosy4YaemMon WHAYUMPOBAHHOW MarHWTHOW aHn30Tponuein B ObiCTpO-
OXNaxXAeHHbIX aMOp(HbIX criaBax Feioo-xBx* B o6Pa3uax c KOHUeHTpauuei 6opa
15 ath ygasioCb MOMYUYNTb O4YeHb Maslylw WHAOYLUVUPOBAHHYKW aHU30TPOMnuio, KOTopas npak-
TUYECKN He 3aBWCUT OT napameTpoB Mofay4veHusi. B maTepuanax c 60sbleli KOHUeHTpa-
umeii 6opa Ha aHU30TPOMUI0 BANAIT KaK CKOPOCTb OX/MaxOeHus, TakK U neperpes pac-
nnasa.

KIVONAT

Gyorshitétt amorf Fejoo-xBx otvozetekben vizsgaltuk a korrelaciot az
eldallitaskor alkalmazott hitési sebesség és a fémolvadék tulhevitése, vala-
mint az elérhetd indukalt magneses anizotropia kozott. 15 ath bért tartalmazé
mintadkban csak igen kismértékd indukdlt anizotroépiat sikertlt el6allitani és
ez az anizotropia gyakorlatilag flggetlennek adoddott az eldallitas paraméte-
reit6l. Nagyobb bor tartalmi anyagokban mind a hiitési sebesség, mind az olva-
dék tulhevités befolyasolja az anizotroépiat.
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ABSTRACT

The correlation between cooling rate or melt superheat and
the induced magnetic anisotropy of amorphous rapidly quenched
Fe, _ B alloys has been investigated. In samples with 15 ath
bor8n concentration only a very small induced anisotropy could
be achieved and this was practically 1independent of the
technological parameters. At higher boron concentrations both
cooling rate and melt superheats influenced the induced
magnetic anisotropy.

INTRODUCTION

Some works have pointed out that in amorphous FeiO0_xBx
ribbons /13<x<23/ an induced anisotropy can be achieved by
heat treatment in a magnetic Tield. The magnitude of this an-
isotropy depends on boron content [1,2].

In general the technological parameters of material pre-
paration influence magnetic properties. In view of this, the
correlations between cooling rate or melt superheat and
induced magnetic anisotropy have been investigated.

EXPERIMENTAL
The amorphous samples were prepared by the spinning wheel

method. The materials were quenched from 1670 and 1770 K melt
temperature at two cooling rates produced by 6210 and 12420



rev/min of the spinning wheel of 76 mm diameter. All samples
were checked by X-ray diffraction. The crystallization tempe-
rature was determined from the thermomagnetic curves. The an-
nealing temperature was chosen to be 120 K below the crystal-
lization temperature. The stress-relief annealing was performed
and checked by the anisotropy measurements themselves: the
annealing was continued until the anisotropy became independent
of the annealing time. The magnetic annealing was performed
at the same temperature and duration as the stress-relief
annealing. The magnetic TfTield was 4000 A/m.

The magnetic anisotropy was determined from the energy
required to attain magnetic saturation obtained from M - H *
curves measured on a set of 20 cm straight ribbons by an
astatic magnetometer. The induced anisotropy /K / was deter-
mined by subtracting the value of anisotropy /K/ obtained
after stress-relief annealing from the value measured after
the field heat treatment. All measurements were made at room
temperature.

RESULTS AND DISCUSSION

In Fig. 1. the influence of stress-relief annealing on
anisotropy can be seen at two boron concentrations prepared
from 1770 K melt temperature using two cooling rates. The mea-
sured values of K give the same concentration dependence as
our earlier investigations [2]. On the other hand it is evident
that the cooling rate influences the anisotropy and its deve-
lopment .

The K curves in Fig. 2. show the development of the induced
magnetic anisotropy. These depend on melt superheat and coo-
ling rate. In the samples with 15 at% boron only a very small
induced anisotropy can be achieved practically independent on



Fig-2.

Fig. 1.

Anisotropy measured, after
stress-relief annealing as a
function of annealing time.

-0- 22.4 at% B, 6210 rev/min;
—+- 22.4 ath B, 12420 rev/min;

15 ath B, 6210 rev/min;
-x~ 15 ath B,12420 rev/min;

All samples were quenched
from 1770 K melt temperature.

Anisotropy measured after magnetic heat treatment and
after stress-relief annealing as a function of annealing time.
" 6210 rev/min; -+- 12420 rev/min.

l
a/ T pe = 1670 K, 15 ath B; v/ T 0= 1670 K, 22.4 ath B;
Cl T e = IT70 Kg 15 ath By d/ T__7= 1770 X, 22.4 ath B.



the technological parameters /Fig. 2a and a/. These results
suggest the idea that in the development of induced anisotropy
in Fe-B alloys the ordering of boron atoms has a considerable
role [1]- Near the eutectic concentration this ordering pro-
cess is perturbed by the mobility of boron atoms. In the
hypereutectic range the influence of melt superheat and
cooling rate can be seen /Fig. 2b and a/.

The measured iInduced magnetic anisotropy for investiga-
ted alloys,in general, proves the - ath% B concentration
curve given in [2]; however, at that time the technological
parameters of alloys preparation were neglected. In Fig. 3.
we repeat this curve and give our results which are related
to the technological parameters. In the hypereutectic range

Fig. 3. Induced magnetic anisotropy as a function of boron
concentration. The full [line is taken from [2], the
various points refer to the present work.



in the sample quenched from 1670 K the slower cooling rate
gives the higher induced anisotropy and in the case of 1770 K
melt temperature the situation is the opposite. This shows
that ordering process depends iIn this concentration range on
the technological parameters. Measurements of magnetic after-
effect iIn the same samples have shown that on the samples
prepared from 1770 K melt temperature at a higher cooling rate
the after-effect i1s smaller than at the lower cooling rate
[3]- From this, we can conclude that higher mobility lowers
the induced anisotropy.
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