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1 Fe;Si B4 A Feyy g75Nis 105Sips
Fig. 1 FesSi unit cell(a) and Fe;;g75Ni3 125Sips supercell(b)
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Fig. 2 Total density of states and partial density of states: (a) Fe;5Siys; (b) Fesy g75Ni3 1255155
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Fig. 3 Energy band diagram: (a) Fes5Si,s; (b) Fes g75Ni3 1255155
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Fig. 4 Relation curves between dielectric constant and energy of Fe;sSiys and Fe; g75Ni3 12551250 (2) Real part of dielectric constant
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Fig. 5 XRD patterns of alloys annealing 1 h at 900 'C
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First principles calculation on dielectric properties of
Ni doped Fe;Si microwave absorber and analysis of
its electromagnetic characteristics

REN Fen'?, MA Rui®* 2, HUANG Zhi-dong"?, XIE Quan’

(1. College of Material and Metallurgy, Guizhou University, Guiyang 550025, China;
2. Institute of Advanced Optoelectronic Materials and Technology, Guizhou University, Guiyang 550025, China)

Abstract: The influences of Ni element on the electronic structure and dielectric properties of Fe;Si alloys were studied
by the pseudopotential plane wave method based on density functional theory. The calculated results show that the
metallic properties of the system are enhanced and the conductivity is increased by adding Ni element. The Ni element
greatly improves the real and imaginary parts of the dielectric constant of the system in the high frequency band, and the
frequency response characteristic of broadening the absorption band is obtained. The Fe;5Sips and Feq g75Nij 125515 alloy
powders were prepared by mechanical ball grinding and vacuum annealing method, and the microwave dielectric
constant and permeability of the samples were measured in the frequency range of 2—18 GHz by vector network analyzer.
The experimental results show that the permeability and dielectric constant of the alloy increase with the addition of Ni,
especially the imaginary part. The imaginary part peak value of dielectric constant at 10.6 GHz is 1.31, which is 1.11
higher than that of Fe;sSiys alloy and validates the results of theoretical calculation. The mechanism of microwave loss
was discussed.
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