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Structure Health Monitoring Technology for Composites Based on
Piezoresistive Effect of Carbon Nanotubes

ZHU Yong-Kai' , CHEN Sheng-Piao' , TIAN Gui-Yun'”, PAN Ren-Qian' , WANG Hai-Tao'
(1. College of Automation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Newcastle University, Newcastle University upon Tyne, UK)

Abstract; Structure health monitoring technology for composites is an important development direction and new
monitoring methods are emerged. Carbon nanotubes (CNTs) have been widely studied because of their excellent
sensor’s properties. This paper introduces the mechanism of piezoresistive effect of CNTs, and summarizes the
piezoresistive properties of CNTs film and researches of the related applications. The paper then designs the
experimental solution of the structural health monitoring (SHM) of composites using CNT polymer film sensors
based on the piezoresistive effect. Sensors based on matrix — monitoring principle are pasted on surface. Signal
processing methods with feature extraction and pattern recognition are used to predict, identify and locate early
failure and the failure style of composites.
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