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Abstract: A huge challenge was presented on mass reduction and noise reduction of the traditional
structural material with development of aerospace vehicles toward high-speed, light mass and multi-
function, application of the precise electronic equipment and improvement of comfort requirements. In
recent years, with the rapid increase of fiber-reinforced composite materials in the application propor-
tion in aerospace, development of the new structure-damping multifunctional materials with both high
mechanical properties and high vibration damping performance has become one of the hot topics of re-
search. The damping mechanism of structure-damping composites was described firstly, further the
major domestic and international research results of structural damping composites were reviewed, and
then its future development trends were discussed, including the development of new multi-purpose
damping intercalation materials, the introduction of new damping mechanisms, the development of multi-
level structure model and multi-scale simulation of mechanical properties and damping properties.
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Fig. 1 Schematic representation of co-cured structural damping
materials integrating constrained damping treatment structure

with 1-3 piezoelectric composite as constraining layer 2’
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Fig. 2 The schematic diagram of co-cured composites with interleaved perforated viscoelastic

layer(a) and the schematic diagram of perforated damping layer(b)L53]
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Table 1 Multi-objective optimization results of

co-cured compositest™

Perforation Optimal perforation Flexural
Damping
pitch/mm area ratio/ % modulus/GPa
12.5 1.98 0.0402 67.71
20 3.35 0.0411 66. 39
25 4. 15 0. 0436 59. 82
Fiber-reinforced composite — 0.0132 115. 67
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Fig. 3 Viscoelastic behavior and mechanism of carbon nanotube 7]

(a) temperature spectrum of storage modulus, loss modulus and loss factor; (b)stress-stain hysteresis curve; (¢) mechanism of viscoelastic effect
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