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Abstract

Based on the electromagnetic wave propagation and attenuation laws, a three-layered cement-based microwave
absorber was designed, which owns an impedance-graded structure. The surface layer is made of mortar with 10%
crumb rubber replacing sand, easily realizes matching to the free space. The last layer mortar comprised of 30% wt
spinel ferrite and 0.5% carbon fiber, has significant absorbing capability. The medium layer mortar with ferrite forms
the impedance graded structure from the surface layer to the last layer. The results show that reflectivity of the three-
layer cement-based absorber is below -10 dB in the frequency range from 8 GHz to 18 GHz. This kind of the
cementitious composites could be used for buildings protecting from electromagnetic interference (EMI).
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* 18— 2B AL Table 1 Mix proportion of each layer

C wic B/S A%

A 1 0.3 1:1.5 RG40 10%(H D)
B 1 0.3 1:1.5 FP 20%

C 1 0.3 1:1.5 CFR 0.5% +30% FP

Note: C, w/c, B/S, CFR and A stand for cement, the ratio of water to cement, the ration of blender to sand, carbon
fiber and admixture, respectively.

R 2 WEMRALR K JE S Table 2 Material composition of each layer and thickness

Surface (matched) layer Second layer Last layer
Sample Mlx. Thickness/mm Mlx. thickness/mm MIX. thickness/mm
proportion proportion proportion
1 A 10 B 10 C 10
2 A 5 B 15 C 10
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Sample Porosity/% Mean/nm Media/nm
paste 9.082 26.1 38.7
mortar 12.95 29.0 57.4
Mortar (RB) 22.84 88.6 2263.6
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