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Abstract: Carbon nanomaterials based sensing technology has become a promising technology in the
field of structural health monitoring of composites. Self-sensing composites were achieved with varied
sensing elements, including carbon nanotube (CNT) coated fibers (CNTF) and reduced graphene
oxide (RGO) coated fibers (RGOF), to compare their sensing performance and mechanism.
Piezoresistive response of varied sensors show that RGOF has higher piezoresistive sensitivity and
clearly exhibits two-stage behavior from linear to non-linear; whereas, CNTF always exhibits a
smooth and orderly electrical signal before fracture occurs. This strong structure-property relationship
can be explained by resin infiltration theory. For CNTF, resin molecules can penetrate its porous
network structure, forming a complete CNT/resin nanocomposite structure integrated on the fiber
surface. In contrast, RGOs with large lateral dimensions and surface consistency can form non-
invasive network structure that impedes resin penetration. Further analysis and study show that
CNTF is more suitable for long-term monitoring and mechanical state recognition, while RGOF is
more practical for the early warning of structural damage.
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Fig. 1 Three kinds of fibers in different processes

AT FRP AN G S RE R & . )G UM A ek
[ 7 T 1% I8 0 T iy o 4 I A AT (ELS60100, Airtech
Ltd) #1537 M (Resinflow90HT, Airtech Ltd) ##4¢)5
HRAE LA B 7 U B WA e e 58 3 AR A Bl
OGRS s, &JE R s 48 (WL5400,
Airtech Ltd) £ £ & T 56, fiy Bh W 1w % B K 44
(AT200Y1/250, Airtech Ltd) ¥ B 47 7 56 1 45 09 #4
HE AT

Embeddable

B2 o A 0 T T UR BIE

Fig. 2 Braiding craft of fiber sensors

T A% 8% 2 Gt LRI 52 65 M ) LT A A 5 o8 LS S
i B S AU LA RSN 77 R R — DR KRR
Tk . fESRERMER T, i 98. 5% Ui & 48 T IR
9 B BE R g (IP2, Easy Composites Ltd) il 1. 5% 1
AL B Z B (MEKP, CAS # MEKP-05, Easy Com-
posites Ltd) 2 i i 44 fig / &1 4k AR & 90 B s ik A B
i3 IR L3 B 5 B LA AR N B RS P A ). AR
B b 0 g B AL A 7 A R AR L R R E = IR R
R 24h, fEM X E AR K R B FRP G# o
VLS2. 30 # 6 2] B U) F)WE 28 L DL T8 T ok
PFLEL . B RFEER 3 e X,
1.4 ZHMRESEBEMERITMY

HT RGBT A AL SR I OR A R HIEAS



32 B R

201949 A

length
100mm)

s

B3 T LS A D R AR A

Fig. 3 Bone-like sample for coupled electrical and mechanical

tests
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Fig.4 SEM images of CNTF(a),(¢c) and RGOF(b),(d) ,inset of (a) is pure glass fiber
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Fig. 7 Cyclic tensile test results of CNTF(a) and RGOF(b) with the max strain fixed at 0. 5%
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