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Paper presents the results of magnetoelastic tests of ring-shaped cores made of FesoNizgMo4B1s amorphous
alloy. The cores were subjected to thermomagnetic annealing under different values of magnetic field. The obtained
results enabled us to connect the magnetoelastic characteristics of FesoNizgMo4Bis amorphous alloy with the
conditions of thermomagnetic treatment of the material.
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1. Introduction

Rapidly quenched, amorphous [1,2] and nanocrys-
talline [3] alloys are widely used as the cores of induc-
tive components for switching mode power conversion,
current transformers [4] as well as cores of mechatronic
sensors [5]. For all these applications, the specific, mag-
netic properties are required. These properties of amor-
phous alloys can be determined by its thermomagnetic
treatment [6].

On the other hand, magnetoelastic properties of amor-
phous alloy are very important from practical point of
view. Especially for miniaturized components, even rela-
tively small forces may generate significant stresses, caus-
ing decreasing of core permeability up to 65% |7].

In spite of the fact that the influence of thermomag-
netic annealing on both, magnetic properties of amor-
phous alloys as well as its magnetoelastic properties were
recently intensively investigated, these properties are still
not linked together. This paper is starting the process of
filling this gap.

2. Method of investigation

For the magnetoelastic tests, three ring-shaped cores
made of FeyoNizggMo,sB1g amorphous alloy were used.
The cores had the outside diameter of 32 mm, the inside
diameter of 25 mm and the height of 10 mm. All tested
cores were annealed at 280 °C for one hour. During the
annealing, the cores were subjected to magnetic field per-
pendicular to the base of the core. The field strength was
0 kA /m, 200 kA /m and 340 kA /m respectively.
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Fig. 1. Method of application of the uniform stresses
to the tested ring-shaped core: a) compressive,
b) tensile.

External forces, both compressive and tensile, were ap-
plied perpendicularly to the base of the core (Fig. 1).
Special system of non-magnetic backings [5] was used to
enable core to be wound by both magnetizing and sensing
windings. Magnetoelastic characteristics were measured
by digitally controlled hysteresisgraph.

3. Results and conclusion

The results of testing of the influence of both compres-
sive and tensile stresses o on the hysteresis loop B(H),
of FeyoNizggMoyB1g alloy are presented in Fig. 2. The
changes of the maximal flux density B,,, as the func-
tion of stresses o, for a given magnetizing field H,,, are
presented in Fig. 3.

For all tested cores, under the influence of compressive
stresses, the value of flux density B in the sample in-
creases, whereas under the tensile stresses - it decreases.
This effect is connected with the positive value of mag-
netostriction of FeygNizgMoysB1g amorphous alloy. More-
over, the stress sensitivity is higher, for lower values of
magnetizing filed H,,, due to the higher participation of
magnetoelastic energy in total free energy of the tested
cores.


http://dx.doi.org/10.12693/APhysPolA.126.52
mailto:szewczyk@mchtr.pw.edu.pl

Influence of Thermomagnetic Treatment on Magnetoelastic. . .

0,5 B(T) a) o
: 0,4 :
Fe,oNi;sM0,B1q : 07N""'P’;a
T,=280°C/1h 0,
H,,=0A/m 3MPa
H (A/m)
-20 20
-0,4 b) g

Fey4oNizgMo,4B1g 0,4 -
T,=280°C |
H,=200kA/m 02/

0 MPa
3 MPa

H (A/m)
-20 20
. -7 MPa
FeyoNizgMo,Byg 0,3 -
T,=280°C/1h 02 / 0 MPa
H,, =340 kA/m 0'1 A 3 MPa
’ H (A/m)
r T T - 1
-20 10 20
0,4 -
0,5 -
Fig. 2. Influence of stresses on B(H) hysteresis loops

of FesoNizgMo4Bis amorphous alloy subjected to an-
nealing in perpendicular magnetic field: a) 0 kA/m, b)
200 kA /m, c) 340 kA /m.
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Fig. 3. B(o)um characteristics of FesoNizgsMo4B1s
amorphous alloy subjected to annealing in perpendic-
ular magnetic field: a) 0 kA/m, b) 200 kA/m, c)
340 kA /m.

93


http://dx.doi.org/10.1016/S0022-3093(01)00633-0
http://dx.doi.org/10.1016/j.jallcom.2011.05.070
http://dx.doi.org/10.1016/j.jallcom.2011.05.070
http://dx.doi.org/10.1016/j.jmmm.2007.03.116
http://dx.doi.org/10.1016/j.jmmm.2007.03.116
http://dx.doi.org/10.1109/TMAG.2011.2172589
http://dx.doi.org/10.1109/TMAG.2011.2172589
http://dx.doi.org/10.1016/j.sna.2003.10.029
http://dx.doi.org/10.1016/j.sna.2003.10.029
http://dx.doi.org/10.1016/j.jmmm.2006.02.120
http://dx.doi.org/10.1016/j.jnoncrysol.2013.01.028

