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Abstract: Fiber absorbent has been applied in the field of stealth and electromagnetic compatibility due to its
advantages of broadband absorption, light weight, and corrosion resistance. Analyzing the research progress
in this field is of great significance for the design of broadband and efficient absorbing materials. This paper
discusses the action mechanism, numerical simulation method, factors affecting electrical properties, and
preparation technology of fiber absorbents. Both the dielectric loss mechanism based on dielectric constant
and the ohmic loss mechanism based on impedance are used to explain the microwave absorption
mechanism of this kind of material, which is verified by theory and experiment. Through the full-wave
theoretical simulation, the electrical properties of complex structure and high concentration fiber absorbers
can be better analyzed. The parameters such as fiber type, content, and length have a great impact on their
electrical properties, which are widely used in the preparation process. It is particularly important to select
appropriate ultrasonic dispersion parameters and dispersants. In the future, further research can focus on the
distribution of current and electric field distribution in fiber absorbers to clarify the interaction and coupling
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mechanisms between fibers. Under the same conditions (such as fiber content and length) , the effects of

fiber type and electrical conductivity on electrical performance should be compared, along with the

differences between carbon fibers of different specifications. These efforts aim to achieve optimal

performance in terms of broadband response, high efficiency, and thickness. This review holds great

significance for the design of broadband and high-efficiency microwave-absorbing materials.
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Table 1 Properties of absorbing materials based on chopped fiber absorbers

RAM structure Fiber absorber Thickness/mm  Absorbing property Ref.
Salisbury shielding wave-absorbing material Carbon fiber 11 —20dB(4-7 GHz) [1]

Multilayer epoxy foam Carbon fiber 125 —20dB(2.6-18 GHz) [2]

Multilayer Jaumann absorbing foam Carbon fiber 5.5 —20dB(9-18 GHz) [3]

Long carbon fiber doped epoxy foam wedge Carbon fiber 115 —12dB(1-15 GHz) [11]
Orthogonal arrangement of muli-copper fibers Copper fiber 15 —10dB(1-11.9 GHz) [23]
Multilayer Jaumann absorbing material Carbon fiber 5.6 —10dB(6.4-18 GHz) [25]
Multilayer epoxy foam Carbon fiber 98 —20dB(3-18 GHz) [33]
Multilayer Jaumann absorbing wave fiberglass reinforced plastic Carbon fiber 3.7 —10dB(8-18 GHz) [34]
Multilayer Jaumann absorbing material Nickel-plated fiberglass 3.58 —10dB(8-12 GHz) [35]
Multilayer Jaumann absorbing wave fiberglass reinforced plastic Carbon fiber 4 —10dB(8-18 GHz) [36]
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Table 2 Electrical properties and mechanical strength of fiber based absorbing composite materials

Texture —10 dB absorption frequency band Thickness Mechanical strength Ref.

Silicon carbide epoxy system 8-12 GHz 1.2mm  Tensile strength 631 MPa [24]
Tensile modulus 58.1 GPa

Silver-plated glass fiber 4-18 GHz 3.69 mm Interlaminar shear strength 64.96 MPa [30]

Glass fiber reinforced epoxy resin+-chemical 8-12 GHz 3.58 mm  Tensile strength 275.6 MPa [35]

nickel plating on the surface of fibers

Glass fiber reinforced epoxy resin+printing cycle  6-18 GHz
structure

Glass fiber reinforced epoxy resin-carbon 8.2-12.4 GHz
nanomaterials

Glass fiber epoxy composite material+multilayer  8-18 GHz

frequency-selective surface

Nickel plated glass fiber cloth 10 GHz single peak
Nickel plated glass fiber cloth 10 GHz single peak
Nickel-plated glass fiber cloth with periodic 6.3-13 GHz
patterns

Glass fiber—+short carbon fiber 10.3-12.4 GHz

Tensile modulus 29.3 GPa
Compression strength 280.3 MPa

Compression modulus 27.5 GPa

5mm Tensile strength 320 MPa [37]
Bending strength 479 MPa

2.87mm  Tensile strength 387 MPa [38]
Young’s modulus 27.1 GPa

3.5mm  Tensile strength 295 MPa [39]
Bending strength 83 MPa

2.02mm  Interlaminar shear strength 80.34 MPa [40]

2.51 mm Interlaminar shear strength 66.85 MPa [41]

3.464 mm Interlaminar shear strength 67.9 MPa [41]
(reduce 0.1%)
Tensile strength 286.5 MPa(residue 89.3%)
Tensile modulus 25.8 GPa(unchanged )

2 mm Tensile strength 104.0 MPa [42]
Tensile modulus 2.98 GPa
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(a)real part of relative permittivity ; (b)tangent of dielectric loss
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(a)numerical model of a planar composite with conductive fibers; (b)measured and simulated transmittance of composite with regular fibers
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(a)Cu fiber composite with different inclusion lengths; (b)C fiber composite with length of 5.45 mm at different concentration;

Transmission coefficient magnitude of composite materials with different conductive fibers

(¢)C fiber composite with length of 14.51 mm at different concentration
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