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Tuning Method for Pipeline Vibration Absorbers
Based on Anti-resonance Principle

YANG Kai, ZHANG Zhen-li

( Wuhan the Second Research Institute of Ships, Wuhan 430205, China )

Abstract : The problem of line spectrum vibration transmission abatement of marine pipelines is studied. A tuning
method for pipeline vibration absorbers (PVA) is proposed based on anti- resonance principle. In this method, the anti-
resonance feature of PVA is applied to change the anti-resonance zone of vibration transmission function of the pipeline by
tuning the PVA natural frequency, so that the anti-resonance zone can cover the line spectrum frequency which is to be
suppressed. Hence, the pipeline vibration transmission feature is improved and the vibration reduction is realized. First of all,
the strategy of using PVAs for line spectrum vibration transmission reduction of pipeline is introduced, and the design of the
PVAs and their installation for marine pipeline is presented. Then, the tuning method based on anti-resonance principle and
tuning steps by means of structural wave theory is interpreted. Finally, the experimental validation of using PVAs to reduce
the line spectrum vibration with a certain frequency is presented. Results show that this method can effectively reduce the
line spectrum vibration transmission for the pipelines.

Key words : vibration and wave; anti-resonance; dynamic vibration absorber; line spectrum vibration; structural wave;
pipeline
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