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Experimental Study on a New Dynamic Vibration Absorber with
Adjustable Frequency for Vibration Reduction of
Hydraulic Pipelines

LIU Bin-Bin', CHEN Guo', ZHAO Zheng-da’®, CHEN Xue-mei’,
HOU Min-li*, LUO Yun’

( 1. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Chengdu Aircraft Industrial (Group) Co. Ltd., Chengdu, 610092 )

Abstract : A new dynamic vibration absorber composed of mass and spring-leaf is designed to mitigate the hydraulic
pipeline vibration. The vibration reduction experiment on a real hydraulic pipeline is carried out. Through adjusting the
location of the mass on the spring-leaf, the forced vibration due to the pressure fluctuation and the resonance due to the
similarity of the frequency-multiplier excitation to the natural frequency of the pipeline can be effectively suppressed. Aiming
at the severe vibration of a suspended pipeline of the hydraulic power source, two dynamic vibration absorbers are designed.
The vibration reduction experiments of the two absorbers are carried out in a real hydraulic pipeline system under different
fluctuation frequencies and pressures. The results show that the pressure fluctuation frequency components are reduced
successfully in all the X.Y and Z directions. The vibration reduction experiments indicate that the new dynamic vibration
absorber with adjustable frequency is valuable for engineering applications.

Key words : vibration and wave; hydraulic pipeline; vibration reduction; dynamic vibration absorber; hydraulic test
stand; pressure fluctuation
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