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Abstract: With the upgrading of information security, target stealth and electromagnetic protection, the urgent development of
highly efficient wave-absorbing materials is imperative. This paper briefly describes the working principle of wave-absorbing
materials, and comprehends the research progress of coated and structural wave-absorbing materials, and finally focuses on the
development of fiber hybrid wave-absorbing composites: the fiber arrangement, component regulation and interface design can
synergistically enhance the electromagnetic and mechanical properties. Through multi-fiber synergistic design and multi-scale
structural optimization, fiber hybrid wave-absorbing composites can realize the coupling optimization of impedance matching and
loss mechanism, and have both broadband absorption and mechanical loading characteristics, which promote the development of
wave-absorbing materials in the direction of structural and functional integration. Finally, the technological breakthrough of

expanding the wave-absorbing frequency band through multi-fiber blending system is summarized, and the future development of a


https://doi.org/10.11868/j.issn.1005-5053.2025.000034
https://doi.org/10.11868/j.issn.1005-5053.2025.000034
https://doi.org/10.11868/j.issn.1005-5053.2025.000034

2 B % M

B W

545 3

new generation of dual-use wave-absorbing materials with broadband absorption, lightweight and high-strength characteristics

around the deepening of the fiber blending mechanism, multi-scale structural design, improvement of the environmental

adaptability, multi-functional integration, synergistic control of the fiber orientation and angle of incidence, and the development of

high-temperature ceramic-based wave-absorbing materials are prospected.

Key words: radar absorbing coating and structural radar absorbing material; fiber hybrid composite; electromagnetic

loss; integration of structure and function
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Table 1 Comparison of different structural wave absorbing materials

Category Advantage

Disadvantage

Laminated
electromagnetic wave-
absorbing material

Sandwich-structured
electromagnetic wave-
absorbing material

Periodic structure
electromagnetic wave-
absorbing material

The structure is simple, with absorption layers and reflection
layers stacked in order according to the magnitude of
electromagnetic parameters, producing strong absorption peaks
with interference enhancement at multiple frequency points,
thereby achieving broadband electromagnetic wave-absorption

The structure is complex and can achieve excellent
comprehensive electromagnetic wave-absorption performance

The structure is adjustable and has a variety of patterns,
achieving broadband absorption. The three-dimensional structure relatively difficult
extends the thickness, improving space utilization and wave-

This structure typically has issues with
thickness and weight, making it
difficult to meet the performance
requirements for high-performance
absorptive materials

Limitations in terms of electromagnetic
wave absorption bandwidth and
intensity

Production and manufacturing are

absorption performance, and stimulating more loss mechanisms
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