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Abstract

This paper presents the results of research on the magnetic saturation polarisation, as
a function of temperature, for rapidly-cooled iron alloys with an amorphous structure.
The rapidly-cooled Fe-based amorphous alloys are characterised by good magnetic
properties. The Curie temperature is one of the main parameters that determine the
stability of the ferromagnetic properties of such alloys. The tested materials met the
assumptions of Heisenberg's theory; therefore, the critical factor, B = 0.36, was used to
determine the Curie temperature. It was found that both of the tested alloys have one
Curie temperature pertaining to the amorphous matrix - which proves their effective
homogenisation.

Fig. 3. Curves myM((T) and myM/P(T) for alloys Fe,,Y:Nb.B,, a), b) and

Fe,,YsNb:Mo,B,,c), d)

Introduction - essence

Constantly developing market of electrotechnical materials and their growing use have
forced scientists to develop new materials with the desired properties [1,2]. Commonly
used devices operate up to a critical temperature of about 100 °C. Above this
temperature, electrical systems lose their properties. This temperature is also in many
cases insufficient due to the nature of the device. Therefore, it is important to develop
materials for which Curie temperature is stable to a range in excess of 100 °C and the
material properties do not deteriorate. Curie temperature is main parameter that
determines stability of ferromagnetic state, above it the material becomes paramagnetic
[3-5]. In terms of use, it loses its properties and device no longer meets setting
standards. In the nineties of last century, new group of materials called bulk amorphous
materials was developed [6-8]. These materials are amorphous alloys, thickness of which
is greater than 100 um [xx]. Amorphous tapes, which had been commonly produced
since the 1970s, did not meet many application requirements and it was necessary to
develop new volumetric amorphous materials. Difficulty was to lower the critical cooling
speed to 10°-10° K/s [xx].
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Conclusions

Tested samples show a fairly high Curie temperature. This means that they can be
successfully used in devices that operate at temperatures up to 400 K. In addition, it can
be concluded that the suction method gives possibility to produce amorphous samples
with good magnetically soft properties.

Experimental procedure - highligts

Post-solidified samples were subjected to structure measurements using BRUKER
ADVANCE 8 X-ray diffractogram. Measuring apparatus was equipped with a cobalt lamp
and worked in Bragg Brentano geometry. Prepared preparation in the form of obtained
low-energy powder was irradied by Roentgen rays at room temperature in the range of
angle 2 theta from 30 to 120 with an exposure time of 7 s per measuring step of 0.02°.
Test samples were crushed in an agate mortar within toluene. Measurements of
magnetic saturation polarization as a function of temperature were made using
Faraday's magnetic balance. About 25 mg of the sample was placed in a platinum basket
axially coupled to a 1 meter quartz holder. Measurements were made in a vacuum in the
temperature range of up to 800 K with a build-up time of 10 K/min.

Results

Fig. 1. X-ray diffraction patterns for the | Fig. 2. Static magnetic hysteresis loops for
alloy samples: a) Fe,,Y:Nb:B,, , b) tested alloys in solidified state: a)
Fe,,YsNb:Mo,B,, Fe,,YsNb:B,,, b) Fe,,Y:Nb:Mo,B,, 82 A/m
0.83T, b) 68A/m 0.87T
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