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Experimental Study of Bolt Loosening Detection Based on Piezoelectric
Impedance Technology

SONG Chen-chen' XIE Liyu' XUE Song-ao'’
(1. Institute of Structural Engineering and Disaster Reduction Tongji University Shanghai 200092 China;
2. Faculty of Engineering Tohoku Institute of Technology Sendai 982 —8577  Japan)

Abstract: In order to monitor the tightness of bolts a kind of special washer with PZT piece is designed. The
PZT pieces are attached to different shaped washers or directly attached to the structural surface near the bolts
for the contrast experiments between them. The variation of the spectrum characteristic parameters including
the resonant frequency the amplitude and the damage coefficient of the PZT using various monitoring
methods under different degrees of bolt tightness are studied. The experimental result shows that the RMSD
value of PZT piece in the method of attaching to the bending washer obviously decreases with the increase of
the bolt torque. The experimental result of mutual interference of 4 bolts shows that the sensing range of using
bending washer is concentrated in the connecting part of the bolt and the main structure it effectively isolates the
interference of the loosening of adjacent bolts on the signal and it has the higher sensitivity to the bolt loosening.
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