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Abstract : The monitoring of cable tension is directly related to
the structural safety during the operation period of the bridge.
A HALF-type cable tension sensor ( HCTS) based on tribo-
electric nanogenerators was proposed, whose internal sensing
unit mainly consists of two pairs of conductive fabrics and a
pair of annular silicone films. Under external excitation, the

annular silicone sheet in a narrow space generated radial vi-
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bration, which lead to contact and separation between the con-
ductive fabrics and silicone films, thereby outputting an elec-
trical signal. By combining the signal Fourier transform meth-
od with chord vibration tension theory, the cable tension can
be accurately estimated. Compared with the standard electro-
magnetic method, the maximum error of HCTS does not ex-
ceed 9%, indicating that HCTS can achieve cable tension
characterization.

Key words: cable; cable tension monitoring; HALF-type ca-
ble tension sensor ( HCTS)
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Fig.1 Application scenario of HCTS
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Fig.2 Design of HCTS
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Fig.5 Output performance of devices with different structural parameters
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Fig.6 Output performance of devices under different operating conditions
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El 7 HCTS WEPRR AR
Fig.7 Practical application scenarios of HCTS
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Tab.2 Estimation of cable tension for self-powered HCTS under string vibration
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