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Research progress on preparation methods, mechanical and microwave

absorbing properties of carbon nanotubes reinforced FRP composites
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Abstract : The preparation methods of carbon nanotubes (CNTs) reinforced fiber-reinforced polymer
(FRP ) composites were reviewed, including matrix/solution blending, fiber surface growth/
grafting, and intercalation of CNTs macroscopic aggregates. The enhancement effect of the
interlaminar mechanical properties and the electromagnetic wave absorption capabilities of these
composites were discussed. The reinforcement mechanisms of CNTs were summarized, and the
challenges currently faced, including the dispersion uniformity of CNTs, interfacial bonding
strength, and cost control, were pointed out. The research aims to provide a reference for optimizing
the preparation process of CNTs reinforced FRP composites.

Keywords: carbon nanotube ( CNT) ; fiber-reinforced polymer ( FRP); composite; interlaminar

property ; microwave absorbing property

AR R G Y (FRP) A AORH R R R . RBP4 S 25, DR 4 X 152 AN R 71 by 2
BRI, DL RAF AR S AT IV S R B M BIPE2ESE AR N A2 BR O i RS S [ R TS
Ve AETRRGURN Iz . R0, —28 FRP ZE M HHROR RS YRR 5 & Rl rOH 2 e 40 K 4

HETH . A RRE 4 (247R1426400)

Wk B 191:2024-11-19

EZ R T &SR, 5 ,2001 4L FEERR 05T A, FBWESE 7 16 RGN B ol £ 4 42 & ARG T &
BAGVEE . mEW , #UI7 , gaoyantao@ sues. edu. cn



FUHAMAR
Technical Textiles Apr. 2025

Vol. 43

(CNT) 48 AL fiE M — e R AW ki 2 4 il %
PERETEAL B A& Mk, Hid ONT IR B (1.8~
2.0 g/cm) S H Y ) 20 B A S 0 HL AR A A
PERE, OB FT R F LAY CNT 338 FRP 24
R EEALRS CNT/ B CNT/ SRR 7 .CNT/
RIS CONT/Je fe 61 Ko CNT/RHHg!™ 4 Hoh ke
FIBHIEYE N FRP B AFHRIEARI G £, # LAY FRP
BAMEUI ARG AR LB (RTM) | 25 5l
BhR LRI (VARTM) ST THIEEE,

Rifi 5 HEL I A B PR R R FELRE (EM) 75 44 [A)
FLH 25 X ARt R I as AT A i T
FERE T PR, a0 D) e R TR R A
FlRh ), AOR IS AR 5 B %8 & T A 45 1)
HEAFRE VT BT, T & e M R B eR T D R A
PBHRAF UM EEL ) CNT B Hm N B iiFe e S
TRV S TE 1~40 GHz MR35l N 26 30 H i
P A1 Bollen 2517 JF % H —Fh Z ThRE e i
BAMEL, HRZE B EE LT 4k (GF) B3 IR 58 s A1
o, TR B 4 F S & ONT B9 SR AWk, 244
A PPRHERE A 20 mm B, HAE 2~40 GHz S350 Bl 4
F14) EEL B 0 MR SR K 60% , L 457 3 i Ak 2 <A
DUBURIJCHLBERY 32, 7E GF R MiAE K CNT A (Ni)

2, I 45 H—Rh & CNT H1 Ni (9 GF Z=4b 448,
R RIAE 1~ 18 GHz A5 5315 Fl N 19A 80 Wy 5
5.6 GHz, H R S HFEMLZE 60 dB,

ARSCEEA E AR A CNT 1458 FRP
HAMBHOEI T2, BT CNT 1) 2R 4 i
A GRS AL, KT FRP &2 S8 B2 ] 12k
Al R R R LRGSR AL, 23 BT Y W Y 04 S PR
PR IFXE R R B 1) 4 i e B, BE Y B FE AL
CNT 3458 FRP & & AR & T2, sz I kL
VE R et S5 R RHE 45 U R

1 CNT #3% FRP & A 0y # &

HOULHY FRP 5240k 3R & W S U i 2 4F
Het GF BREF4E(CF) (K% £F 4k (BF) 2R 4100, B
AR ErERe R, AR 1R 2 G AR Ak
SN CNT LASEBUN £ 4 5 1 22 RO 161 1 7 %
ZERFFF W Z N HH R AR R
BIA CNT (i 7 5 A JL 0/ W W AL IR £F e R T
PR/ HEAE  CNT LR AR 21203 i HAR T
S L FR . RI R IE, REOS L 4 Al A
KI5 SRR FRP LA AR
U

A AEFROLR

R SR

ZIR R AE

LIRS

H PR

CNTH5FRPE & FUERHERS |,
RHR & 7 ik B

CNTiH

AL

CNTZ MRk

= CNTREF

CNT
JELAE A

B 1 CNT 35% FRP L&+ 69 R R ) &7 i
Fig. 1 Different preparation methods for CNTs reinforced FRP composites
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Fig.2 Diagrams of matrix/solution blending for preparation of FRP composites
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Fig. 3 CVD technology for grafting CNTs onto CF fabric to prepare composites
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Fig. 5 Flowchart of CNT film preparation
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fiber/CNTs reinforced FRP composites
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Fig.7 Microwave absorption mechanism and structural schematic
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