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Antioxidation and Microwave Absorption of Flattened FeCo@TiO,@Fe;04
Core-Shell Composites

CHEN Ping'an, WANG Xin, ZHU Yingli, LI Xiangcheng, ZHU Bogquan
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: The core-shell composites (FeCo@TiO,, FeCo@TiO,@Fe;04) were fabricated via hydrolysis reactions with flattened
FeCo as the core and TiO, and Fe;O, as the shell. The morphology and phase composition of the core-shell composites (i.e.,
FeCo@TiO,, FeCo@TiO,@Fe;04) were characterized by scanning electron microscopy and X-ray diffraction. The results show that
the core-shell composite is flattened with diameters of 20-50 pm and thicknesses of 3—5 um. The main components of the coating
layer are TiO, and Fe;04, which are uniformly distributed on the flattened FeCo core. The complex permittivity and permeability of
the samples were measured in a frequency range of 2~18 GHz, and the reflection loss of the samples was calculated based on the
transmission line theory. It is indicated that the effective absorption bandwidth of the FeCo@TiO,@Fe;0, samples at room
temperature is 3 GHz (RL<-10 dB) with the thickness of 2.5mm, and the minimum reflection loss of the sample is —35.4 dB. The
effective absorption bandwidth is 2GHz, and the minimum RL value is —29.2 dB after annealing at 500 ‘C. The thermogravimetric
analysis indicates that the weight gain of FeCo@TiO,@Fe;0, is 20% less than that of FeCo at 800 C.
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(b) FC500 and FCTF500 samples

FC — FeCo; FCT — FeCo@TiO2 composite powder; FCTF — FeCo@TiO,@Fe;04 composite powder; FC500 — FC; FCTF500 — FCTF powder calcined in air at

500 C

Bl 1 FC. FCT. FCTF ¥ #1 FC500. FCTF500 £ & (1] XRD 1% LA K AH N b Fr
Fig. 1 XRD patterns of the as-prepared FC, FCT, FCTF and FC500, FCTF500 samples, and corresponding standard cards
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Fig. 2 SEM images of the FC, FCT, hydrogenated FCT, FCTF
samples and EDS images of FCT, FCTF
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Fig. 4 Complex permittivity, dielectric loss tangent, complex permeability and magnetic loss tangent of the FC, FCT and FCTF
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Fig. 5 Complex permittivity, dielectric loss tangent, complex permeability and magnetic loss tangent of the FC500, FCT500 and

FCTF500 sample
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Fig. 6 Calculated RL and |Z;,| curves of the FC, FCT, FCTF and FC500, FCT500, FCTF500 samples at 2.5 mm
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