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MAGNETOSTRICTION PROPERTIES
OF AMORPHOUS Fe-B ALLOYS'

L.POTOCKY*, P. SAMUELY*, R. MLYNEK**, Kosice
E. KISDI-KOSZO***, J. TAKACS***, Budapest

In the presented paper the magnetostriction of Fe,g-B, (13 <x <23) amorphous
alloys prepared at various technological parameters is studied. The melit cooling rate has
an apparent influence on the magnetostriction and this. may be connected with internal
stresses in the as-quenched alloy. The influence of annealing in the magnetic field, resp.
under the tensile stress on magnetostriction, was investigated too. The results are
discussed in relation to the induced magnetic anisotropy.

MATHATOCTPHKIIROHHBIE CBOCTBA AMOP®OHBIX CILIABOB Fe-B

B pabore npuBEACcHB! PE3ynAbTATHI UCCNECAOBAHHWA MATHMTOCTPMKLMM aMOP(HbIX
cnasoB  Feje-.B, (13<x<23), npuroTOBACHLIX PAa3NAYHLIMH TEXHONOTHYECKHMH
napameTpam. CKOPOCTL OXAAXIEHHs PACILIABA SBHO BAMAET HA MATHHTHOCTDPHKLIHIO,
4TO MOXHO OGBACHUTb BHYTPCHHBIMH HANDSKECHUSIMM B PE3KO OXJIAXHACHHOM ClAaBe.
HlccneioBaHo TakxKe BAMSHHE OTXKMIa HA MATHHTOCTPHKLMIO B MAaTHHTHOM TI0JIE WM Xe
NpH  pacTATHUBAIOIIEM HanpsokeHuH. [lonyueHHble pPe3yAbTAaThl PACCMATPHBAIOTCH
B CBS3Y C MHAYUMPOBAHHOW MArHMTHOH aHU3OTpOnUEH.

I. INTRODUCTION

The magnetic properties of amorphous Fe-B alloys depend on technological
parameters of their preparation [ 1] and their induced anisotropy may be developed
by magnetic or stress annealing. The magnetostriction properties of these alloys are
very interesting [2—4], the value of magnetostriction is relatively large and thus
provides a good method for studying magnetomechanical properties. We studied
the influence of the melt cooling rate on magnetostriction of Fe,p_.B, (13<x <
23) alloys and the correlation between induced anisotropy and magnetostriction.
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H. EXPERIMENTAL

For measurements thin (~20 pm) and narrow (1—2 mm) ribbons of amorphous
alloys prepared by the spinning wheel method were used. Magnetostriction was
measured using the opto-mechanical method, which enables to study the magne-
tostriction on free samples, subjected only to a small and variable external tensile
stress ¢. The saturation magnetostriction As was determined from A(H) curves
measured at different tensile stresses and then extrapolated to the zero stress.

HI. RESULTS AND DISCUSSION

Fig. 1 shows the concentration dependence of A, in comparison with the results of
[4]. Our results indicate that the cooling rate — as one of the technological
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LDE o Fig. 1. Saturation magnetostriction A, in samples
prepared at different melt cooling rates.

parameters of sample preparation — strongly influences the saturation magneto-
striction. For example, the increase of the spinning wheel speed from 6210 to
12420 rev/min results in a cca 50 % lower magnetostriction. Also for lower boron
concentration we obtained a lower value for 4, than that in [4], which may be
caused by the difference in conditions of preparation. The cooling rate influences
also the coercive force, which increases with the increasing nOombm rate [1]: This,
together with our finding that magnetostriction decreased with the applied tensile
stress in all the studied samples, indicates that tensile stresses are quenched-in into
the ribbons at preparation. The comparison of properties of various alloys is
therevore reasonable only for the same conditions of prepatation of the alloys.
We further investigated the magnetostriction of magnetic and stress-annealed
Fe-B amorphous alloys. Fig. 2 shows the observed A:(0) curves for the stress-relief
annealed samples and for samples annealed in a magnetic field of 4000 A/m or
under the tensile stress of 400 MPa. The saturation magnetostriction of FegsBis
alloys has the same value for samples annealed both with and without the magnetic
field. It is interesting to note that also 4;(0) curves lie very close to each other.
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This heat treatment produced only a small induced anisotropy in these sampies
{5]. On the other hand in the Fe,; ¢B,, 4 alloy the induced anisotropy is much larger
and the A,(0) curves after annealing with and without the magnetic field are quite
different. However, the influence of annealing under tensile stress is greater in both
alloys and causes the reduction of the value of saturation magnetostriction. This
suggests that ordering processes influence the magnetostriction of Fe-B alloys. It
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Fig. 2. Saturation magnetostriction A, on Fe,ysB,s and Fe;; ¢B22.4 samples in dependence on the tensile
stress after stress relief annealing, after annealing in the magnetic field, resp. under tensile stress.

seems that annealing in the magnetic field as well as under tensile stress causes the
same sort of microphysical changes of the structure, which in turn influence the

magnetostriction.
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