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A Real-time Impact Monitoring System for Composite Structures
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(1. Dept. of Electrical and Electronic Engineering , Taizhou Vocational& Technical College, Taizhou 318000, China;
2. State Key Lab. of Structural Analysis for Industrial Equipment,Dalian University of Technology,Dalian 116024 ,China)

Abstract: A passive sensing system using piezoelectric sensors was developed for real-time monitoring and esti-
mating the external low-velocity impact on composite structures. The system included distribute piezoelectric sensor
network, portable acquisition hardware and data analysis software. Piezoelectric sensor network covered the focus ar-
eas of the structure,and real-time in situ monitoring the stress waves generated by the impact. Multi-channel acqui-
sition hardware could parallel acquisition and recorded the sensor signals and exchange data with analysis software u-
sing direct memory access (DMA) technique. For evaluation the impact events, an improved system-identification
method was integrated in the analysis software. Combining the integrated system-identification model and the ob-
tained real-time sensor data,the analysis software would estimate the impact location and petform the inverse recon-
struction of the impact force. Testing results showed that the developed passive sensing system could exactly identify
the impact events on composite structures, and estimated the location and force time history effectively.
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