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Paper presents the results of magnetoelastic tests of ring-shaped cores made of Fe40Ni38Mo4B18 amorphous
alloy. The cores were subjected to thermomagnetic annealing under di�erent values of magnetic �eld. The obtained
results enabled us to connect the magnetoelastic characteristics of Fe40Ni38Mo4B18 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 speci�c, 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 signi�cant stresses, caus-
ing decreasing of core permeability up to 65% [7].
In spite of the fact that the in�uence 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
�lling this gap.

2. Method of investigation

For the magnetoelastic tests, three ring-shaped cores
made of Fe40Ni38Mo4B18 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 �eld per-
pendicular to the base of the core. The �eld 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 in�uence of both compres-
sive and tensile stresses σ on the hysteresis loop B(H)σ
of Fe40Ni38Mo4B18 alloy are presented in Fig. 2. The
changes of the maximal �ux density Bm, as the func-
tion of stresses σ, for a given magnetizing �eld Hm, are
presented in Fig. 3.
For all tested cores, under the in�uence of compressive

stresses, the value of �ux density B in the sample in-
creases, whereas under the tensile stresses - it decreases.
This e�ect is connected with the positive value of mag-
netostriction of Fe40Ni38Mo4B18 amorphous alloy. More-
over, the stress sensitivity is higher, for lower values of
magnetizing �led Hm, due to the higher participation of
magnetoelastic energy in total free energy of the tested
cores.
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Fig. 2. In�uence of stresses on B(H) hysteresis loops
of Fe40Ni38Mo4B18 amorphous alloy subjected to an-
nealing in perpendicular magnetic �eld: a) 0 kA/m, b)
200 kA/m, c) 340 kA/m.
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Fig. 3. B(σ)Hm characteristics of Fe40Ni38Mo4B18

amorphous alloy subjected to annealing in perpendic-
ular magnetic �eld: a) 0 kA/m, b) 200 kA/m, c)
340 kA/m.
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