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Abstract

The electromagnetic properties and thermal behavior of Mn-Zn ferrite cores for the blocking filter of

Power Line Communication(PLC) application were investigated as a function of additives. The highest
density and permeability were 4.98 g/cw and 8221, respectively and were cobtained to the specimen
with composition of MnO 24 mol%, ZnQ 25 mol% and FexD: 51 mol%, added MoOs of 400 ppm, SiO:
of 100 ppm, and CaO of 200 ppm. The uniform grains were organized, and the microstructures were
densified due to reduction of pores in the specimen, The permeability was increased up to 13,904 as
the temperature of specimen increased to 110T. However, it was decreased precipitously under 100
over 110C. The exothermic behavior was observed in the frequency range from 1 kHz to 1 MHz, and
the maximum temperature of specimen was 102 at 1 MHz. In the consequence, the Mn-Zn ferrite
core developed in this research will maintain the stable electromagnetic properties since the temperature
of ferrite core rose to 93T in the range of 100 kHz to 450 kHz bandwidth qualified for PLC. The
blocking filters were designed for single phase and three phases using the in-line and non-contact
core. The best attenuation ratios of -46.46 dB and -73.9 dB were measured in the range of 100 kHz to
450 kHz bandwidth, respectively,
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Fig. 1. X-ray diffraction patterns of Mn-Zn

ferrite after calcination at 900C and
sintering at 13507C.
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Fig. 2. Microstructures of the Mn-Zn ferrite
as a function of MoQOs additive:

(a) MoQOs free additive, (b) 100 ppm,

(¢) 400 ppm, (d) 700 ppm, (e} 1000 ppm.
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Fig. 3. Permeability(a) and density(b) as a
function of CaO contents.
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Fig. 4. Exothermic behavior of Mn-Zn ferrite as
a function of frequency.
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Fig. 5 Permeability of Mn-Zn ferrite as a
function of temperature.
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Table 1, Dimension and number of core used in
each blocking filter.

Dimension Mn-Zn Ferrite core
(mm) L Ll L2
0. D. 215 217 215
I D 138 16 13.8

Thickness 123 127 12.3

Number 2 4 2
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Fig. 7. Circuit diagrams of Blocking filter as
functions of power types single phase
(a) and three phases(b).
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Fig. 8. Attenuation ratio of Blocking filter as
functions of power types.
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