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[Ewm, MRS R 100N, RIAREHE S 0.1. 76
i 1 225 4 M 0 2 A ARG T2 2 RES, R AR
5 e 2 B B AELE R R, ESON KT
WA N RAIGEUEE] T 0.51(U=0.005), 1] R AR A
HTHERY AR NAR -

5) 5B ISR R RA B I I S5, SR R,
SRR P BUBERE, IZF A B R, R ELE 40~
120 kHz S N B3 & T Uy A4S SR
X WA AR BN T AL 40 0k M I R B =, Ry, 4R
AR AR B 50% B3] 7.96(U=0.63)
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Pipeline structural health monitoring application of
piezoelectric fiber composite

WANG Lu!, LIU Sheng-wen', XIE Wen-tao!, TANG Lin', YUAN Xi?, ZHOU Ke-chao', ZHANG Dou'

(1. State Key Laboratory of Powder Metallurgy, Institute of Powder Metallurgy,
Central South University, Changsha 410083, China;
2. School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Real-time structural health monitoring of pipeline is critical for engineering applications. Piezoelectric
fiber composites can conform to the curved structure of pipes while maintaining the piezoelectric impedance
characteristics, which attract much interest in the fields of pipeline structural health monitoring. In this work,
piezoelectric fiber composites were manufactured, the effect of composites thickness on electrical impedance
characteristics was studied, and the peak impedance decreased by 50% when the thickness was higher 250 pum.
Structure monitoring application verification was carried out based on the composites. The impedance sensitive
features of piezoelectric fiber composites under structural damage condition were quantified by correlation
coefficient deviation (R.) and root-mean-square deviation (R,,), creating a upper control limit (U)) based on intact
condition. R index reached 0.51 (U=0.005) and R,; index reached 7.96 (U=0.63) while pipe structure loaded
50 N and bolt loosened 50%, respectively. The results show that piezoelectric fiber composites are suitable for
structural health monitoring of complex curved structures such as pipes due to sensitive response to changes of
pipe structure stress condition and bolt loosening, and have broad application prospects.

Key words: piezoelectric fiber composites; flexibility; piezoelectric impedance; structural health monitoring
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