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Abstract

Soft magnetic amorphous materials are considered a new type of magnets. Although amor-
phous materials have a wide scope in modern times, new areas of application can be ob-
tained by improving their properties. In this study, as a result of heat treatment of the com-
position FesgNiigSisB1z and FesgNissSigBi3, materials with properties suitable for operation
were obtained.
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1. Introduction

Amorphous metals are obtained by suddenly cooling a liquid metal from its melt-
ing temperature to its glass transition temperature in order to prevent the for-
mation and growth of crystal centers [1-5]. Due to high corrosion resistance, high
wear, high elasticity values and high stiffness values, these materials with an amor-
phous structure differ from their analogs with a crystalline structure. [2]. The mag-
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netic properties of these materials are particularly important. Thus, amorphous
metals with favorable magnetic properties have a wide range of practical applica-
tions [3-4].

2. Materials and Methods of the Research

In this research work, improvement of magnetic hysteresis properties was car-
ried out by thermal processing of 1-FesgNiisSisBizand 2- FesgNissSisBis alloys in two
compositions, obtained in amorphous state by cooling at high speed. For this, the
samples were kept for 40 minutes in 3 different temperature conditions. The pur-
pose of the heat treatment was to relieve the bending stresses generated during
the casting process and to achieve bidirectional adjustment processes.
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Fig. 1. Hysteresis loop of unprocessed alloys 1 and 2

In Figure shows the hysteresis curves of the samples before treatment. As can
be seen, sample 1initially has a higher saturation magnetic flux density than sample
2, and receives a value of 0.3 T, 0.65 T, respectively. In sample 1, an increase in the
rectangularity of the hysteresis loop and the maximum magnetic induction B, was
determined as a result of processing at a temperature of 513K for 40 minutes. As a
result of thermal treatment, a sharp increase in the coercive force is observed by
holding at a temperature of 683K for 40 minutes, an increase in the value of satu-
ration magnetic induction and residual magnetization was detected. In sample 2, it
is observed that the rectangularity of the hysteresis loop changes less as a result of
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processing at 513K temperature for 40 minutes, the increase of the maximum mag-

netic induction B, was determined.
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Fig. 2. Changes of the hysteresis loop as a result of alloy processing. a — 1 sample and b — 2

sample

3. Result

As a result of thermal treatment, no increase in the coercive force was observed,
and a small increase in the value of saturation magnetic induction and residual mag-
netization was detected by keeping it at 683K temperature for 40 minutes (Figure 2).
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The parameters of the hysteresis loop and the value of the specific electrical re-

sistance of the two-component amorphous alloy indicate that these materials are
suitable for use in the magnetic materials industry.

Table 1. Hysteresis loop parameters of samples after processing

° HC' P,
Alloys T, °K Bm, T B, T A/m | mkQ *cm
- + - +
1 —
. . .0042 | 0. 76.4 1
FesoNizoSioBrs Unprocessed | 0.65 | 0.65 | 0.00 0.0059 6 30
513 0.80 | 0.80 | 0.0034 | 0.0027 | 95.4
683 1.02 | 1.02 | 0.2355 | 0.5387 | 1180
2 -
FesoNizoSioBrs Unprocessed | 0.35 | 0.35 | 0.0040 | 0.0045 | 52 122
513 0.56 | 0.56 | 0.0012 | 0.0041 | 23
683 0.75 ] 0.75 | 0.010 | 0.025 | 102
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