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RELATIONSHIP BETWEEN MAGNETIC
AND STRUCTURAL PROPERTIES OF AMORPHOUS
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In the presented paper the relationship between the magnetic properties and the
structural changes in the process of annealing of the amorphous alloy Fe/NiysB,Si,g is
studied. The results indicate the heterogeneous magnetic state of the alloy in the region
of its subcritical heating. The alloy consists of two amorphous phases, the Curie
temperature of one is ~ 425 K., while that of the second is = 628 K. The influence of
the magnetic phase transition on the temperature dependence of the coercive force as
well as the influence of the subcritical heating on the saturation magnetization are
discussed. »

CBA3b MEXTY CTPYKTYPOR AMOPOHLIX TEHT Fe,,Ni,sB,,Si,,
" UX MATHMTHBIMHM CBOVICTBAMM

B pa6ote M3YHaeTCA CBA3L MEXIY MArHMTHbLIMH CBOCTBaMH M CTPYKTYpHbIMU
MIMEHCHMAMM B nIpouecce OTXMra amMopdHOro cnnapa mnzzmum;mr? Pesynbratsr
HCCAEROBaHMI CBUACTENLCTBYIOT O HAIMYMM B CliTase TETEPOrEHHOIO MAarHUTHONO

I. INTRODUCTION

In [1] the influence of heat treatment on the coercive force of the magnetic soft
[2] amorphous Fe47NizsB,Siy, alloy was studied. It could be concluded from the
thermomagnetic curves and also from the temperature dependence of the magnetic
susceptibility that the given alloy in the amorphous state is magnetically
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heterogeneous. This is evident from Fig. 1, (taken from [1]) which shows the
temperature dependence of the remanence and that of the magnetization ip the
constant external magnetic field 80 A/m (Jxo), resp. 2400 A/m (J2400) ON the
decreasing branch of the hysteresis loop. The magnetic order of one of the
amorphous phases &mmunomaﬂﬁ T = 425 K, of the second at T? ~ 628 K. In this
no::noQOn it seems reasonable to study “in ‘more detail the influence of the
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m_.m. L. Temperature dependence of the fémanence and of the magnetization in the constant magnetic
field 80 A/m (o). resp. 2400 A/m (2400), On the decreasing branch of the hysteresis loop. Rate of the
sample heating ~ 1.7 K/min (according to [1}).

II. EXPERIMENTAL

Measurements were made on amorphous Fe 7 NizsB,,Si o alloys prepared by the
melt spinning technique [3]. The samples had the form of long ribbons 14 um thick
and 0.33 mm wide. Their amorphousness was verified by electron diffraction.
Magnetic measurements were performed using an astatic magnetometer (up to
40 kA/m) and an induction magnetometer (up to 1.6 MA/m).- _ .

III. RESULTS AND DISCUSSION

Fig. 2 shows the dependence of the coercive force H. upon the temperature T
when the rate of the temperature increase was = 1.7 K/min. Curve A corresponds
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to the case when the sample was heated to a temperature of 495 K and then cooled
down to room temperature ; similarly, curve B corresponds to the sample heating to
a temperature of 660 K and curve C to the heating of up to 720 K — the cooling in
both cases was as in the case A. (It is seen from Fig. 1 that sample heating to
a temperature of 720 K does not lead to its crystallization: evidently the
Crystallization took place in the process of cooling as it is seen from the cooling
curve). From the obtained dependence the influence of the subcritical heating on
the coercive force is evident. After an initial decrease, which is connected with the
influence of the annealing on the decrease in the strain — magnetostriction
anisotropy [4], the characteristic increase of the coercive force in the temperature
region 380—429 K may be observed. For this range of temperatures a loss of the
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Fig. 2. Temperature dependence of the coercive force at the subcritical heating (crosses) to the
temperature of 495 K (curve A), to 660 K (curve B) ant to 720 K (curve C). The full points correspond
to the cooling of samples.
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Table 1
T Magnetization
K] :clgs_ﬁi

293 0.631
495 0.686

660 1.226
710 1.438

magnetic order of one of the amorphous phases [ 1] in the given alloy js
characteristic, When we Suppose that in the amorphous rapidly quenched materials
the mechanism of the coercive force due to domain walj displacements s applicable
[5], then the formation of the Paramagnetic regjons in the process of heating may
be put in connection with the observed increase of the coercive force, because these
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