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The vibration characteristics of bolted structures change depending on the bolt's clamping force.

This can be used to detect bolt looseness or to evaluate structural integrity. In this study, the vi-

bration characteristics based on a bolt's clamping force were experimentally and numerically studied

in two plate structures connected using a bolt; where the clamping force ranged from 60 % to 100 %

of the appropriate clamping force. Several vibration modes were identified under 20 kHz in the mo-

dal test and in the numerical analysis using a finite element method. We investigated the effects of

the bolt’s clamping force on the vibration characteristics of each vibration mode. We found that the

effect of the clamping force on the natural frequency and damping ratio is different depending on

the vibration modes. Additionally, its effects on the vibration characteristics are minor in low-fre-

quency modes.

However, the effect of the clamping force on the vibration characteristics is sig-

nificant for high-frequency modes, which is related to the large bending deformation of the bolt. For

the detection of bolt looseness based on the vibration characteristics, we recommend identifying a vi-

bration mode sensitive to the clamping force first,

mode for bolt looseness detection.
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Fig. 1 Experiment setup and the bolted plate specimen
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Fig. 4 Mode shape, mobility and damping ratio at 0.95 kHz natural frequency
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