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ABSTRACT

Magnetic nanoparticles display awesome new phenomena which include superparamagnetism, excessive-field

irreversibility, high saturation field, more anisotropy contributions, or shifted loops after field cooling, these

phenomena rise up from finite size and ground results that dominate the magnetic behavior of character. Each

ability software requires the magnetic nanoparticles to have extraordinary properties, as an example, in

information storage applications, and other applications such as in electronics and medical fields
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I. INTRODUCTION

Inductive components for energy electronics are
regularly exposed to symmetrical and asymmetrical
square wave voltages. The usual method for predicting
magnetic losses under such operating conditions is

based entirely on a good generalization of the
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Steinmetz equation. [1] Electrical resistivity of ferrite
nanofibres enhances by reinforced soft magnetic
composite and also used for applications [2] Structural
and electrical properties of bismuth ferrite thin films
enhances by annealing thin films with atmosphere [3]
At10 kHz, 1200 A/m, 25°C and 550 mT at 100°C

saturation flux density and the power losses of a
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MnZn ferrite polycrystalline material is reported [4]
The properties of Mn—Zn ferrites by the dopping of
yetrium enhances the lattice constants and grain sizes
to its maximum value and electromagnetic properties
[5] The evaluation of things chargeable for the
shift ~ of the

dispersion place in

excessive-frequency complex

ermeability(mn) polymer
composites of manganese-zinc(MnZn) ferrite, as well
as to the growth in their thermo magnetic stability [6]
As a function of frequency dielectric properties of
Mno.4ZnosFe204 ferrites prepared by co-precipitation
technique have been investigated [7]Inversion degree
of spinels of solgel synthesized cobalt ferrites is
achieved by adding excessive cations [8] co-
precipitated Co—Zn and Mn-Zn ferrite particles in
substituted by zinc improves structural and magnetic
properties[9] Phase-pure metastable Mn-Zn ferrites
were obtained as a result of low-temperature
combustion synthesis from different fuels these
Ferrite does not contain an extraneous non-magnetic
phase (such as hematite), as evidenced by the absence
of the characteristic peak for such a phase in XRD

samples[10]

II. Result and Discussion

Atul Thakur et. al reported, Compressive stress due to
changes in A-site and B-site Fe3 ions due to grain size
reduction. The migration of iron from the A-site to

the

nanoparticles due to the smaller distance between the

B-site generates compressive stress in the
B-site ions (0.292 nm) compared to the A-site ions
(0.357 nm),the increased degree of inversion in
nanometer ferrite may also contribute to compressive
stress[11]. It can be reported by Bamzai that the
material consists of several irregular cubic grains
within the pure Mg ferrite and the aggregation of
these grains increases with increasing Dy% ion
concentration, It is also seen that it increases with
further increase in Dy*[12]. It was observed that the
dense particles of pure, Dy3* ion-substituted were well

crystallized into irregular shapes with large pores, it is
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observed that the average particle size of these
particles decreases with Dy?® ion substitution, with the
average size ranging from 1 to 4 mm, The value of
magnetization increases with increasing value of
applied magnetic field and saturates to a value of
about 1000 Oer [12]. The atomic coordinate x(=y=z) of
oxygen atom is called the u parameter and the u
parameter for sample L is 0.2608(2), which matches
the parameter for sample H within experimental
errors. If the oxygen atoms are arranged in ideal cubic
close-packing and one-eighth of the tetrahedral and
half of the octahedral interstices are occupied by
transition metal atoms, then the u parameter is 0.25,
denoted as A and B sites which affects in the
projection is tilted slightly from [110] and when the u
parameter exceeds 0.25, the oxygen atom moves away
from the nearest A site in the [111] direction,
increasing the size of the A site and decreasing the
size of the B site[13].

A.V Raut et al.reported that the value of dx increases
with increasing zinc substitution and is attributed to
the increase in mass overcoming the decrease in
volume. H (dB less than dx) is attributed to pore
formation during the synthesis process. the bulk
density increases with increasing zinc substitution.
This is due to the higher atomic weight of zinc (65.39
Q) than the cobalt ion (58.93 Q). The porosity (P%) of
the zinc-substituted cobalt ferrite was estimated from
the dx and dB values. it is also reported, that the (P%)
decrease in within the increase in Zn substitution in is
due to the increase in X-ray density of , with porosity
values ranging from 22% to 19% [14].The saturation
magnetization (Ms%65,628-5,316emu/g) exhibits size-
dependent behavior. The presence of Zn at the
octahedral site in the spinel lattice of cobalt ferrite
causes spin canting, which causes the reduction of Ms.
The correlation between decrease in crystal size and
increase in tilt angle shows that Ms decreases by due
to tilt rotation due to decrease in grain size[14]. Tulu
Wegayehu Mammoa reported, that Co-ferrite
materials synthesized using sol-gel auto combustion

method by the substitution of manganese enhances
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the structural, amgnetic and electrical properties of

ferrites, It was also observed that, the lattice
parameters and the unit cell volume of the samples
were almost reduced; and crystal size increased by and
then decreased with increasing Mg content ,while X-
ray and apparent density decreased as Mg content
increased, therefore, porosity increases with Mg
concentration increases [15]. The results presented F.
Ameen Ramiza et al indicate that the lattice parameter
increases with increasing Mn ion content. The
increase in lattice parameter can be attributed to the
ionic radius of the ions. The lattice constant value of
ZnFe:Os was found to be 8.42 Ac, which is very
consistent with the value obtained from the JCPDS
map where a = 8.44A°, while the lattice constant value
of MnFe:O: a was found to be 8.48A°[16]. The
for all

increased from 8.40 to 8.48A°. he also explained that,

measured network parameters samples
The X-ray density decreased linearly with the Mn
concentration. The particle size of the samples was
also affected by the manganese concentration. The
smallest particle size (6,198) was obtained at X=0.27
when irradiated for 6 hours[16]. Radu George
Ciocarlana et al. reported that, a new series of ferrite
nanoparticles has been obtained, with different metals
(Mo2sCuo2sMgosFe204, where M = Mn, Zn, Co, Ni).
The XRD diffraction patterns confirmed the phase
purity and were used to determine the crystal size (3—
16 nm). The activated surface of nanoparticles with
OH and C-O groups was observed by by FTIR
spectroscopy and confirmed by XPS analysis. The
magnetic properties show that the Co and Ni ferritic
nanoparticles are superparamagnetic while the Zn and
Mn ferrite nanoparticles are ferromagnetic[17].
Mamata Maisnam et al. explined that during the
exchange, a local shift of the electrons is obtained in
the direction of the applied field and this determines
the polarization. At sufficiently low frequencies, since
the interface polarization plays a dominant role,
electrons jump to the grain boundary, and if the grain
boundary resistance is high enough, the electrons

accumulate at the boundary and generate a large
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capacitance at high values of &' at low frequencies. As
the frequency increases, the superposition of electrons
at the grain boundary decreases due to the reversal of
the the

polarization and thus leading to a lower value of ¢'. In

motion direction thereby reducing
addition, €' becomes very weak and almost constant
beyond a certain frequency (50 kHz) indicating that in
addition to this frequency of the external field,
electron exchange between iron ions cannot follow
the alternate field[18]. Ionic polarization and electron
polarization contribute to the generation of at the
very high frequency (1012-1015 Hz), which is beyond
the scope of the present study[18]. The change of
saturation magnetization as a function of Zn?* ion
concentration is explained by Mathur et al. The initial
increase in the value of 4I1 Ms is attributed to the fact
that at low concentrations, Zn?* ions tend to flow
preferentially to site A, resulting in an increased and
only slight decrease in the magnetic moment of site
B.magnetic field. the torque of position A, so the net
magnetic torque increases. When the concentration of
nonmagnetic Zn? ions exceeds x = 0.3, these ions also
go to site B. He also reported Increasing the size of the
particles results in a higher magnetic moment per unit
volume. Figure 5 shows the change of Curie
temperature of ferrite (both normal and hot pressed)
The

substitution of the opposite ions from Zn? leads to a

with increasing Zn?* ion concentration.
change in the spin order from Yafet—Kittel (Y-K) type
to Neel type. The energy required to compensate for
rotational alignment in the Neel spinning order is
greater than the energy required in the Y-K type
spinning order, causing an increase in the Curie
temperature.hot pressed ferrite has a higher Curie
temperature than samples of the same composition
normally prepared[19]. This is attributed to the higher
density of magnetic ions in the low porosity hot-
pressed samples , which requires higher energy for to
compensate for spin alignment[19]. The decrease in
loss and increase in permeability upon addition of
cobalt could be explained by the effect of cobalt on

anisotropy. The power loss, at constant frequency and
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magnetic field strength, is determined by the
temperature characteristic of the crystal isotropy (K1)
which governs the temperature characteristic of the
magnetization at saturation[20]. Ki represents the
resistance of the energy barriers that the magnetic
dipoles must overcome in order for them to leave
their original orientation and align themselves in the
direction of the external applied field. The anisotropy
constant (Ki) depends on the crystal symmetry and
interactions between ions occupying different sites of
the lattice. When K is small, it is easier to orient the
magnetic dipoles in the favorable direction of the
external magnetic field and then the magnetic
permeability (ui) becomes higher and the power loss
(Pv) decreases[20].

II1. CONCLUSION

Ferrite has been researched and applied for more than
years and is considered a technologies ranging from
hard magnets to magnetic recordings and microwave
devices. However, the advances in applications and
manufacturing technologies over the past years of are
impressive. Bulk ferrites remain a major group of
magnetic materials, while nanostructured ferrites
show impressive promise for applications in broader
fields.

This examination showed that the neural network's
preparation time is decreased drastically by utilizing a
fuzzy rationale controller to adaptively fluctuate the
learning parameters. At the point when this strategy is
applied for the letter acknowledgment task, it yields a
92% exactness, which is a superior exhibition than the
initially proposed approach, a Holland-style classifier.
Also,

overshooting and in some cases help the system escape

this method can decrease the chance of

a nearby least. The system's capacity to join during
preparing and the last execution are reliant on the
learning parameters. Our examination strengthens
this reality, as our reproductions have shown that an

"off-base" benefit of learning rate can prompt poor
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the

approach is convenient, and can be practiced on other

letter acknowledgment precision. Besides,

neural networks applications.
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