2021 Vol.35 No.10 www.mater-rep.com

/FeSIiBCCr

12 1 2 1 2
1 830046
2 315201
5G R .
o (M) ( Carbonyl iron powder CIP)
FeSiBCCr FeSiBCCr o CIP  FeSiBCCr
CIP 20%( ) FeSiBCCr M, 160 emu/g 6.7%; 100
Oe FeSiBCCr 72% 10.8%; 0.05 T@100 kHz FeSiBCCr
296 mW/cm? 11.6%; FeSiBCCr 47.0 174 14.6%
9.4%. CIP FeSiBCCr N
: TB331; TB31 A

Study on the Properties of Carbonyl Iron Powder/FeSiBCCr Composite
Amorphous Magnetic Powder Core

CHI Qiang' > XIE Lei' CHANG Liang® LI Qiang' ® DONG Yagiang® ™

1 School of Physics Science and Technology Xinjiang University Urumqi 830046 China
2 Key Laboratory of Magnetic Materials and Devices Zhejiang Province Key Laboratory of Magnetic Materials and Application Technology Ningbo Institute of
Materials Technology and Engineering Chinese Academy of Sciences Ningbo 315201 China

With the advent of the 5G era the construction of a large number of base stations has an increasing demand for low loss high frequency
characteristics and high-power soft magnetic composite magnetic powder core. Meanwhile the rapid development of wide band-gap semi—
conductor technology has put forward higher requirements for the miniaturization high-frequency and high power density of electronic devices.
However few soft magnetic materials can meet the external environment requirements of third-generation wide band-gap semiconductors which
further restricts the development of next-generation electronic devices. In order to meet the development requirements FeSiBCCr composite
amorphous magnetic powder cores with excellent comprehensive soft magnetic properties were successfully prepared by compounding water—
atomized FeSiBCCr fine amorphous powder with carbonyl iron powder ( CIP) with high saturation magnetization ( M) . The results show that
compared with FeSiBCCr amorphous magnetic powder cores without composite CIP M, of FeSiBCCr composite amorphous magnetic powder
cores increase to about 160 emu/g when the CIP content is 20% ( mass fraction the same below) and the overall improvement is about 6.7%.
Under 100 Oe external DC field the DC-bias performance of FeSiBCCr composite amorphous magnetic cores reaches 72% which is improved by
10.8%. Under the condition of 0.05 T @100 kHz the coer loss of FeSiBCCr composite amorphous magnetic powder core is reduced to 296
mW/cm® and the overall decrease is 11.6%. The effective permeability and quality factor of FeSIBCCr composite amorphous magnetic powder
cores are increased to 47.0 and 174 respectively by 14.6% and 9.4%. The new FeSiBCCr composite amorphous magnetic powder cores with
the different filling contents of CIP exhibit high M low core loss and good DC-bias characteristics which are expected to meet the needs of high—
frequency and high-eurrent devices and thus have a good application prospect in high-frequency electromagnetic systems.
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Fig.2 The surface morphology of (a) FeSiBCCr raw amorphous powders and ( b) CIP alloy powders; (¢ d) show the size distribution of corresponding powders
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Table 1 The soft magnetic properties of AMPCs with different content of CIP powder
CIP content/wt% Density/( g/cm®) M,/( emu/g) Mo Q P, at 100 kHz 50 mT/( mW/cm?) DC/%
0 5.87 150 41.7 159 335 65
10 6.20 155 46.0 167 303 68
20 6.40 160 47.0 174 296 72
30 6.50 163 46.2 163 305 76
40 6.59 171 45.0 162 318 79
50 6.73 177 44.8 160 332 82
100 6.77 202 31.0 134 539 95
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