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Identification Method of Bolt Looseness Using STFT-IP
Time-frequency Feature Extraction Technology
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Abstract : The common problem of bolt looseness recognition in mechanical connection structures was studied. The
short time Fourier transform (STFT) was used to analyze the time-frequency distribution of vibration response to obtain the
time-frequency diagram. The time-frequency characteristics of the vibration response of the bolted connection structures in
different pre-tightened states were found, and the characteristic indexes of the STFT-IP were condensed. A bolt looseness
recognition method based on the STFT-IP time-frequency was presented. First of all, the time-frequency diagram of the
vibration response signal was obtained by the STFT. Then, the time-frequency matrix was treated by binary value processing
combined with the image processing technique. And the STFT-IP sequence was established. Finally, the Euclidean distance
between the STFT-IP sequence in different preload states and the initial sequence was used as the evaluation index for bolt
looseness identification. Experiment has verified the effectiveness of the proposed time-frequency feature extraction
technology, and the STFT-IP feature can effectively represent different preload state of the bolt connection structure. The
research provides a new technical approach and solution for bolt looseness recognition.
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