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Review of Self-Sensing Detection Methods of Structural

Damage in Carbon Fiber Composites
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Civil Aviation University of China, Tianjin 300300)

Abstract Carbon Fiber Reinforced Polymer ( CFRP) composites have been successfully applied to the main
load-carrying structures in aircrafts, but how to monitor the structural damage is still a key problem. In this paper, a
new and promising nondestructive testing technology —the self-sensing detection technology based on CFRP conduc-
tive network, which has become a hot field. The principles and technical characteristics of various methods including
direct current (DC) methods and alternating current ( AC) methods were summarized, especially evaluating the ap-
plicable environment and damage types of all kinds of detection methods. Finally, the further research for developing

a set of intelligent self-sensing detection system of CFRP structural damage was pointed out.

Key words CFRP, damage, Self-sensing, DC method, AC method

0 3% BRI (NDT) B AR AEHR I R Bk (40 1
DABRETAE S AR ARSI AR T ) M2 1 ML (4RI ) e 72 >
HLA R R | LB, HPO o7 DUSHRL TS (HR il w i B K 1 A ,,U(iﬁkLﬁ*HﬁA
VR (L5 5 R, RN BN BRI FR G ] (A S ), EK I8 A LA B
Bk TS A BRI B b 2 B S BRI e ofe 4 9 A0 M 3 52 40 bR ( CFRP) ol 4 J 3
TUBE ek LR 220, 35N CHUEARRIEE  CrRp 45 b i IR R B . X S2R e
P e P IRALIL R HPOoRe SN EAL Sile SR gty 43 st 75 4000 S 018 75 99 R R e
%%I@E’J%*Tjﬁo i3 Ebﬁ%i_ﬁ’u/\)g \ﬁéﬁ—ﬁ 1T;QEI‘J‘7FA{D1| e {El l:T *ﬁ?ﬂﬂx"ﬁﬁ%?&?@%l‘ﬁ, Hl CFRP
mmgrs,%%%ﬁmimmww ,fﬂm mxm A ﬁﬂﬁ% éiﬁ % | # NDT &7,( -
DLIPSERALF BRI SR EXTIT g o 32 30 T 102 00K, WS A bR I

SRR, o M
SRS B s AR W) R SRR (L ik

ek H 4:2016-02-04
FETH B R A RPIEIES (HE4 5 61471364 ) ; 1 0 =% (3122014K014)
YEE A : £, 1963 AE A it Bd% , EZOFR T W iz AR L 5K, E-mail: zpwang@ cauc. edu. cn

FHiA R T2 http: // www. yhelgy. com 2016 & 55 M — 13 —



KB B M, 8 A 7] fE SN ] CFRP
SRR T2 R

CFRP $45 H K 7 vk 2T CFRP P& T HL
W25 28548, 24 PO B A I, X ol S e O 2% S5 Bt 2
AR i J R R AR A T3 A H A I A B R AR
AR AN T A 55 4 % T s ik A AR IR, 25 A AR
Bt — B X s H Rl LAy o K2
—RRHEW (DC) &, K B RE®NEZH K
SCHULTE 2" 42 H 19 DC HLBH IR 3, 2 5 K T ixX
Fh5 Bt i iz Ak, H L B A A
() DC BAGEWRZ B Tz e, 5 —J8m 2=
MRS (AC) ¥, Hh i HACR MR 2 A i
STk, ACIEHE T IXHE—M, Bl CFRP B 1E
SRBERE(BREF4E ) N2 2 b RE (IR 2L 1R) Y44,
fITLL CFRP 78 HL 2% I w] DL B 40/ — 4> RC HL
R (113 W N o g SV 2 AL frpu e R EE i
E B HL St 1 58 A8 Ak, (o T S0 25 R 460405 1
.,

=

Fig. 1

Condition in CFRP laminate and

possible equivalent circuit
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Fig.3 Electrical contacts configurations of surface resistance
and volume resistance, the arrow points to the current direction
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