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A magnetomechanical coupling in the Fe7i5CujNbjTa2Sif3.5B9 metallic glass strips in
as-quenched state and after annealing in vacuum at the temperature range from 100 to
700°C was investig ated. The maximum values of the magnetomechanical co upling coefficient
(k) were obtained after annealing at 450°C (km = 0.38). Decrease ofthe magnetomechanical
coupling (to 0.2 after annealing at 470°C, to 0.15 after annealing at 500°e, and to zera after
annealing at 700°C) and a drop oj the saturation magnetostriction (JLs) oj this alby jrom (23-
25) x 10.6 for as-quenched state and after annealing at 450°C to 10 x 10.6 after annealing at
500°C, and to about 2 x 10.6 after annealing at 550°C is connected with the forming of the
nanocrystalline phase. The ultrasound velocities in the strips depending on the heattreatment
and magnetic bias field were changing from 3600 to 5300 m/s.

INTRODUCTION

The aim of this work was to eompare the results of the influence of heat-treatment in
vaeuum at the temperature range from 100 to 700°C on the magnetomechanieal coupling in
the Fe73,SCuINbITa2Sil3,sB9 metallic glass strips. In Finemet-type Fe73,sCuINbITa2Sil3,sBg
alloys two atom s of tantalum instead two atoms of niobium were substituted [1].

l. EXPERIMENT AL

The amorphous ribbons were produeed from the melt using rapidly quenehed method.
Strip-shape sampIes were eut from the 10 mm wide ribbon of the Fe73,SCuINbITa2Sil3,sB9
metallic glass [2]. The strips were 50 mm long, 5 mm wide and about 22 urn thick.

The magnetomeehanieal eoupling eoeffieient Ck) was ealculated from the resonant
frequeneies (fi" at the maximum impedanees in Fig, l) and the antiresonant frequencies (fi" at
the minimum impedanees in Fig, 1), e.g,[2], i.e. k = (1TI2)( 1 - fi, /f« )112, he amplitude of the
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exciting AC magnetic field was equal to 2-3 A Im. The resonant frequencies were observed in
the range from about 30 to 60 kHz.
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Fig. 1. Moduli of impedance (Z) vs. frequency (t) at magnetic bias field H = 200 A/m for as-
quenched samples and at H = 50, 100, 200, 400 and 800 A/m after annealing at 430°C.

2. RESULTS

The dependence of the magnetomechanical coupling coefficient (k) on the magnetic
bias field (1- for the as-quenched sampIes and next annealed at the temperatures of 100, 300,
350, 400, 450, 500, 550 and 700°C are presented in Fig. 2.
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Fig. 2a. Magnetomechanical coupling coefficient Ck) vs. magnetic bias field CH) for the as-
quenched sampIes and annealed at the temperatures 01' 100, 300, 350 and 400°C. After annealing at
the temperature of 700°C the magnetomechanical coupling vanished.
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Fig. 2b. Magnetomechanical coupling coefficient (k) vs. magnetic bias field (1- for the as-
quenched sampies and annealed at the temperatures of 450, 500, 550 and 700°C.
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After annealing at the temperature of 700°C the magnetomechanical coupling vanished.
The maximum values of the magnetomechanical coupling coefficient (km), values of

the magnetic bias field for km, (Hkm) and saturation magnetostriction (As) as the functions of
the annealing temperature (T) up to 700°C are presented in Fig. 3
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Fig. 4. The maximum values ot the magnetomechanical coupling coefficient (km), values of the
magnetic bias field for km, (Hkm) and saturation magnetostriction (As) vs. annealing temperature (T).
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3. DlSCUSSION AND CONCLUSIONS

The maximum values of the magnetomechanical coupling coefficient (k) were obtained
after annealing at 450°C (km = 0.38). After annealing above 460°C a nocrystaIIine structure
was observed. Decrease of the magnetomechanical coupIing (to 0.2 after annealing at 470°C,
to 0.15 after anneaIing at 500°C and to zero after annealing at 700°C) and a drop of the
saturation magnetostriction (As) of this alloy from (23-25) x 10.6 for as-quenched state and
after annealing at 450°C, to 10 x 10.6 after annealing at 500°C, and to about 2 x 10.6 after
annealing at 550°C is connected with the forming of the nanocrystalline phase. The
ultrasound velocities in the Fe73.SCUINbITa2Sil3,sB9strips depending on the heat-treatment
and magnetic bias field were changing from 3600 to 5300 mis.

The optimum beat-treatment is annealing for 1 h in vacuum at 450°C
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