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Dielectric properties of nano-carbon fiber reinforced concrete
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Abstract: In order to study the dielectric properties of nano-carbon fiber-reinforced concrete, and find the
law of reflection and loss of nano-carbon fiber-reinforced concrete to electromagnetic waves, the waveguide
method was used to test the dielectric properties of nano-carbon fiber reinforced concrete with a fiber
content of 0, 0.1%., 0.2%, 0.3%, 0.5% in the frequency range of 1. 7 GHz to 2. 6 GHz constant. The
effects of fiber content and frequency on the dielectric properties of nano-carbon fiber-reinforced concrete
were analyzed from the aspects of relative dielectric constant real part, imaginary part and loss tangent. At
the same time, the effects of nano-carbon fiber and ordinary carbon fiber on the dielectric properties of
concrete materials with 0. 3% fiber content were compared and analyzed. The test results show that: nano-

carbon fiber can increase the real part and imaginary part of the complex dielectric constant and loss tangent
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of the concrete material, and enhance the loss ability of the concrete material to electromagnetic waves; the

greater the amount of nano-carbon fiber, the stronger the dielectric properties of nano-carbon fiber-

reinforced concrete and the greater the loss of electromagnetic waves; the effect of nano-carbon fibers on

the improvement of the dielectric properties of concrete materials is stronger than carbon fibers.

Keywords: nano-carbon fiber; concrete; dielectric constant; loss of electromagnetic wave
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Table 1 Chemical composition of P « O 42, 5 ordinary

Portland cement %

SiO. CaO Al O3 Fe; O3 MgO SO; i

22.13 62.45 5. 34 4.63 1. 40 2.31 0. 30
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Table 2 Physical properties of P + O 42, 5 ordinary

Portland cement

Fukding 28310 FasE . 28 d¥iE 28 dFLdT
f/min  fl/min ¥ #F/MPa  JE¥/MPa
163 264 Ak 1.6 46. 2 6.9
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Table 3 Main performance indexes of nano-carbon fiber
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99.9 100~200 70 2 000 <0.012 1 300 0.18
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Table 4 Mixing ratio of nano-carbon fiber

reinforced concrete kg/n?®

i%i{# K BE Bk L ok éW/Kﬁff}”z

i il il 4k

PC 495 1008 672 180 0 0 0
CNFCO1 495 1008 672 180 0.30 5.0 0.18
CNFC02 495 1008 672 180 0.45 7.5 0. 36
CNFC03 495 1008 672 180 0.60 10.0 0. 54
CNFC05 495 1008 672 180 0.90 15.0 0. 90
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Fig. 4 Electromagnetic parameter test fixture
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Fig. 6 Relative complex dielectric constant test
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Fig. 7 Test results of the relative complex dielectric constant of each group of test pieces
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