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MICROWAVE ABSORBING PROPERTY OF NANO Si/ C/N COMPOSITE POWDER
ZHA O Dong-lin, ZHOU Wan-cheng
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract. The microwave absorbing property of nano Si/ C/ N composite powder has been studied in
the frequency range of 8. 2 GHz 18 GHz. The nano Si/ C/ N composite powder with its size in the
range of 20 nm 30 nm was synthesized from hexamethyldisilazane ( (Mes:Si):NH) (Me: CH:) by a
laser-induced gas-phase reaction. The dissipation factors of the nano Si/ C/ N composite powder were
high at the microwave frequencies. T he microwave permittivity of the mixtures of nano Si/ C/ N com-
posite powder and paraffin wax or epoxy resin can be taillored by the content of this composite pow-
der. The unusual X, X and dissipation factor tgW X/ X) of the nano Si/ C/ N composite powder Sus-
pended in different matrixes were attributed to the interface effects between the nano Si/ C/ N compos-
ite powder and matrix. The Xand X of the nano Si/ C/ N composite powder decreased with frequency
in the frequency range of 8. 2GHz 18 GHz. The difference being that the microwave resonance was
not sharply peaked but rather smeared out over a large frequency range. The promising features of
nano Si/ C/ N composite powder would be due to the more complicated Si, C and N atomic chemical
environment than in a mixture of pure SiC and SisN. phase. So charged defects and quasi-free elec-
trons moved in response to the electric field, diffusion or polarization current resulted from the field
propagation. The high X and tgWof nano Si/ C/ N composite powder were due to the dielectric relax-
ation. The nano Si/ C/ N composite powder would be a good candidate for microwave absorbing mate-
rials. T he microwave absorbing coating structure was designed on the basis of measured X and X of the
composites composed of nano Si/ C/ N powders and paraffin wax. Several three-layer microwave ab-
sorbing coatings with the reflection coefficient less than - 8dB in the frequency range of 8 GHz 18
GHz were designed with depth of three millimeters.

Key words: nano Si/ C/ N composite powder; microwave absorbing property; microstructure; inter-
face effect
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Fig.3 The X, Xand tgWof composites composed of

(a) Paraffin wax matrix (v= 0.029);

(b) Epoxy resin matrix (v= 0.029)
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Fig. 4 R-f curves of composites composed of nano Si/ C/ N
composite powder and different matrixes with the same nano
powder volume filling factor (v= 0. 029) and depth (d= 3.0 mm)
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Fig. 5 R-f curves of composites composed of nano Si/ C/ N
composite powder and different matrixes with the same nano

powder content (15wt% ) and depth (d= 2. 8mm)
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