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Absorber performance of thermally sprayed nanometer g-SiC/LBS
matrix microwave absorber coatings
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Abstract: The nanometer agglomerate f-SiC/Li,0-B,03-SiO, powders were prepared by spraying granulation.
The composite absorber coatings were fabricated by high temperature velocity oxygen fuel(HVOF) thermal
spraying technique, and the performances of the coatings were studied. The results show that the microstructure
of the coatings is constructed with the SiC particles dispersing in the melting LBS phases. The tensile strength of
the coatings is 8.46 MPa, and the crack occurs in the coatings and takes on the brittle rupture in the course of the
tensile stress. The microwave reflectivity of the coatings is expanded, compared with that of normal absorber
ceramic coatings. When the thickness of the coatings increases, the microwave reflectivity shifts from high
frequency to low frequency. However, the thickness of the coatings should be less than 1 mm restricting with the
tensile strength of the coatings. When the mass fraction of -SiC is 46%, the microwave reflectivity coefficient
of the coatings can arrive to —13 dB. Especially, at the same thickness of the coatings, when the microwave
frequency is larger than 14 GHz, the reflectivity coefficients are all less than —10 dB. The simulated result shows
that the microwave absorbing performance of the coatings is the best when the mass fraction of 5-SiC is 46%.
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Fig.2 Complex permittivity of powders: (a) Real permittivity (before granulation); (b) Imaginary permittivity(before granulation);

(c) Real permittivity(after granulation); (d) Imaginary permittivity(after)
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Fig.3 Microstructures of nano-SiC/LBS coatings: (a) Surface; (b) Interlayer; (c) Cross section; (d) XRD pattern

2.3 1 p-SiC/LBS
1 Table 1 Tensile strength of nanometer f-SiC composite
coatings
. Coatings Mean tensile
w(SiC)/% thickness/mm strength/MPa
0/ Q
46%S1C 0.7 mm 30 0.7 8.33
8.46 MPa 64%Si1C 46 0.7 8.46
0.3 mm 46 0.4 10.15
22.97 MPa 64 0.3 22.97
4(b)
0.7 mm [13] 4(b)
8.46 MPa
4 4
24
( [14]
4(a)) ( 5(a)
46 %SiC
14 GHz

—-13dB

[12]



2202 2009 12

Reflectivity coefficient/dB

-10 ,___-_.__..............................-....... ~
— 46%

R ea30%
- 64%

L 1 L

2 4 6 § 10 12 14 16 18
Frequency/GHz

)

1 !
=N b2

|
=)

Reflectivity coefficient/dB

|
oo

_]0 1 1 1 1 1 1 1
2 + 6 8 10 12 14 16 18
4 Frequency/GHz
Fig.4 Rupture interface of composite absorber coatings: (a)
Micrographs of rupture interface; (b) Crack extracted with
wavelet 2
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