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Abstract : Fiber reinforced polymer composites are widely used in aerospace, automotive, shipbuilding, rail
transportation, and other fields. With the development of lightweight high-speed aerospace and precision
instrument automation, vibration problems are increasingly prominent, and it is necessary to develop new
structural-damping composites with high mechanical properties and high vibration damping performance.
Based on the research of fiber reinforced polymer damping composites in the past decade, the damping
mechanism of the material was described, and the influence of polymer matrix, reinforced fiber, interface
and other factors on the damping performance of fiber reinforced polymer composites was summarized,
providing a reference for further developing fiber reinforced polymer composites with the required damping
performance. Finally, the existing problems and development directions of fiber reinforced polymer
damping composites are discussed, such as the development of new materials, new methods, new
mechanisms, the co-optimization of damping properties of composite materials and mechanical/
technological properties, and the corresponding relationship between the damping properties of
components, materials and structures.
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Table 1 Damping performance of composites modified with different fillers
Damping
Filler Composites characterization Key finding Reference
method
Nano-AlLO, Carbon fiber/glass Free vibration test The addition of nano-Al,0, can improve the [26]
fiber reinforced epoxy bending modulus and damping ratio, while
resin composite reducing the natural frequency
Rubber crumb Glass fiber reinforced ~ Free vibration test The addition of rubber crumb significantly [27]
epoxy resin composite improves the damping characteristics of the
material
Two-dimensional multilayer graphene Carbon fiber DMA Deposition of GO on the carbon fiber surface can [28]
oxide (GO) reinforced epoxy resin enhance the damping performance of carbon fiber
composite reinforced epoxy resin composite
Graphene nanosheets(GNPs) Carbon fiber/glass Experimental modal The addition of GNPs can improve the damping [29]
fiber reinforced epoxy  analysis ratio of the composite and reduce the natural

resin composite

Multiwalled carbon nanotubes Glass fiber reinforced

(MWCNTSs) epoxy resin composite

Micron sized aluminum trihydrate, Glass fiber reinforced  DMA

multi-walled carbon nanotubes, and epoxy resin composite
graphene nano platelets

Graphite, silicon carbide and boron Epoxy resin

carbide microparticles nanocomposites

Polydopamine functionalized Thermoplastic DMA

graphene nanoplatelet (PDA-GNP)  polyurethane (TPU)
nanocomposites

Carboxylic multi-walled carbon Epoxy resin DMA

nanotubes (C-MWCNTs) nanocomposites

Graphene nanoplates(GNP) or amino- Polyurethane/poly DMA

(butyl methacrylate )
(PU/PBMA)

functionalized graphene nanoplates

(NGNP)

Free vibration test

Free vibration test

frequency and loss modulus

The addition of MWCNTs can increase their [30]
natural frequency and damping coefficient

The temperature range of the glass region is [31]
extended, and the peak damping coefficient is

increased

The greatest reduction in natural frequency was [32]
observed at 5% of each filler

The loss factor of the composite material [33]
increases, and the damping temperature range

moves towards high temperature

The mechanical properties and damping properties [ 34]
of epoxy resin can be improved at the same time,

but T, will be reduced to a certain extent

Both the maximum damping peak and the [35]
damping temperature range increase with the

addition of NGNP
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Table 2 Properties of synthetic organic fibers and cellulose

fibers' 7!

Fiber Density/  Tensile Tensile Elongation/

(grem™®)  strength/MPa  modulus/GPa %
Vectran 1.40 3400 70 4
PET 1.38 1100 14 15
Nylon 1.14 1000 10 20
Aramid 1.44 3000 65 4
UHMWPE 0.95 3400 110 4
Jute 1.23 187-773 20-55 1.5-3.1
Linen 1.38 343-1035 50-70 1.2-3
Sisal 1.20 507-855 9-22 1.9-3
Ramie 1.44 400-938 61.4-128 2-4
Hemp 1.35 580-1110 30-60 1.6-4.5
Coir 1.20 175 6 15-25
Kenaf 1.20 295-930 22-60 2.7-6.9
Banana 1. 50 529-914 27-32 5-6
Curaua 0.20 1250-3000 30-80 4.5-6
Pineapple 1. 50 170-1627 60-82 1-3
Abaca 1.50 430-813 31.1-33.6 2.9
Bamboo 0.6-1.1 140-441 11-36 1.3-8
Nettle 1.51 650 38 1.7
Flax 1.5 300-800 30-60 2-4
Palm 0.7-1.5 150-500 3.24 17-25
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(a)outer surface ; (b)inner surface; (c)cross section
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