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F10-01. Preparation and electro-magnetic properties of soft magnetic 
composites with ferrite nanofibres. J. Fuzer1, M. Streckova2, S. Dobak1, 
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Soft magnetic composites (SMCs) are extensively developed as a viable 
alternative to the laminated steel materials in a range of new applications, 
such as transformers, inductors, sensors, fast switching solenoids and elec-
trical motors [1]. We present an innovative method for manufacturing 
the soft magnetic composites that may pave the way for magnetic cores 
with improved electromagnetic properties. In this paper, soft magnetic 
composites based on FeSi powder coated with the hybrid organic-inorganic 
coating composed of boron phenol-formaldehyde resin and Ni0.3Zn0.7Fe2O4 
ferrite fibres were fabricated to investigate the effects of ferrite nanofibres 
on the structural and electromagnetic properties. The needle-less electro-
spinning was used for preparation of Ni0.3Zn0.7Fe2O4 soft magnetic fibres 
in large scale. The hybrid coating was deposited on a surface of spher-
ical FeSi powder and processed by PM technology for a bulk sample for 
mechanical, electrical and magnetic tests. A uniformity of hybrid organic- 
inorganic coating is reflected in a high value of the electrical resistivity. 
A low porosity and extraordinary high values of mechanical hardness and 
flexural strength were found in prepared soft magnetic composites. The 
superior mechanical properties are found in the sample FeSi/PFRB/0.
49ferrite, which achieved the appropriate composition and homogenous 
distribution of insulation phase. The resin coating causes the enhanced 
frequency stability of real permeability component up to 1 MHz and the 
relaxation frequency is mainly affected by electrical resistivity. The sample  
FeSi/PFRB/0.49ferrite is endowed with the lowest power losses at all 
measured frequencies. Our results show that the electro-magnetic properties 
of soft magnetic composites can be enhanced by appropriate content of 
ferrite fibres in the boron phenol-formaldehyde resin and value of elec-
trical resistivity is much higher than common last-year results obtained by 
combining of Fe or their alloys with Ni-Zn or Mn-Zn coating prepared via 
different ways. The results presented can be used for future materials design 
of soft magnetic composites.

[1] K. J. Sunday. M. Taheri, Metal Powder Report, 72 (2017) 425-429
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For decades, studies and research in relation to the magnetic behavior of 
phenomena is increasing considerably. One of the main challenges in the 
academic field is to develop magnetic materials with high magnetic satura-
tion, relatively large magnetic anisotropy, high temperature Curie and high 
corrosion resistance. From these requirements, the hexagonal ferrites M-type 
BaFe12O19, also called BaM, gather interests that are increasing since they 
are expected to solve such problems. Thus, they can be applied in different 

materials, such as: permanent magnets, recording media, telecommunica-
tion, and as components in microwave, higher-frequency, and magneto- 
optical devices. With the objective of obtaining a lower cost to produce 
hexaferrite, since the syntheses of the material usually use reagents of high 
cost and harmful to the environment, this work proposes the synthesis of said 
material through the proteic sol–gel process, in which it uses the coconut 
water for dilution of precursor materials. Studies related to spin-phonon 
coupling have been performed for several magnetic materials, however there 
are few reports related to M-type hexaferrite barium. In this work we inves-
tigated the spin-phonon transition of the M-type hexaferrite of Ba through 
Raman spectrometry varying the temperature from the environment to  
750 K, thus verifying changes in the position and intensity of the vibra-
tory modes with the increase of temperature, from these changes was it is 
possible to detect the spin-phonon coupling in the study material. It is also 
shown, X-ray diffraction and Rieltveld refinement, indicating the formation 
of the single phase of the material being studied.

F10-03. Magnetic properties of Y-type hexaferrite BaxSr2-xNi2Fe12O22 
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We studied the polycrystalline BaxSr1-xNi2Fe12O22 (x = 0, 1.5) sample of 
Y-type hexaferrite prepared by using polymerizable complex method. 
The samples were investigated the crystal structure by X-ray diffraction 
(XRD) and magnetic properties by vibrating sample magnetometer (VSM) 
at various temperature ranging between 4.2 and 750 K, and Mössbauer 
spectroscopy at various temperature ranging between 4.2 and 300 K. Also, 
the dielectric properties of samples were investigated by network analyzer 
(NA). We analyzed by Rietveld refinement method and confirmed to be 
BaxSr1-xNi2Fe12O22 (x = 0, 1.5) single phases of the hexagonal structure with 
space group R-3m. The lattice constants (a0, c0) of sample were a0 = 5.84,  
c0 = 43.38 Å (x = 0), and a0 = 5.83, c0 = 43.25 Å (x = 1.5), respectively. From 
the temperature dependence of the Zero-field-cooled (ZFC) magnetization 
curves under 100 Oe between 4.2 and 300 K, the spin transition temperature 
(TS) of sample were found to be TS = 47 K (x = 0), TS = 188 K (x = 1.5). 
The magnetic hysteresis curve of the sample was measured by applying a 
magnetic field of up to 15 kOe at various temperatures and was not saturated 
at x = 1.5. At 295 K, the saturation magnetization (Ms) and coercivity (Hc) 
were found to be Ms = 21.94 emu/g, Hc = 115.77 Oe (x = 0), Ms = 20.03 
emu/g, Hc = 83.74 Oe (x = 1.5). Mössbauer spectra were analyzed 6 different 
interstitial sub-lattices, which are 3bVI, 6cIV

*, 6cVI, 18hVI, 6cIV, 3aVI. 3bVI site 
was considered to have a hyperfine field (Hhf) greater than 18hVI site due 
to the Ni ions. Also, the measured isomer shifts (δ) of all sample indicates 
that the Fe ions are the same as the Fe3+. The network analyzer was used to 
measure the permeability (μ) and permittivity (ε) of samples from 50 MHz to 
4 GHz. The permeability in the region of 800 MHz is μ = 4.0 (x = 0)

H. Yujih, et al, Journal of Applied Physics, 110, 033920 (2011).
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