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Fluid-Structure Interaction Analysis of Vibration Suppression by
Tuned Oscillator-Liquid Combined System

GUO Tao, GUAN Zhicheng, SUN Guangpu, LI Guojun

(Key Laboratory of Thermo-Fluid Science and Engineering, Ministry of Education, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The ability of sloshing liquid to suppress vibration is weakened in the case of large
motivating acceleration due to the inconstant free sloshing frequency. A combined system where a
tuned spring oscillator is put into the sloshing liquid damper is presented. The vibration
suppressing process of the structure with the combined system is numerically simulated with an
implicit coupling approach of partitioned solvers. The results show that the combined system is
endowed with greater ability to suppress vibration because of the dissipating effect of sloshing
liquid as keeping the oscillator resonant absorbing ability. A large difference of the free
frequencies between sloshing and oscillator is benefit to keep the tuned condition. The liquid
sloshing is simultaneously motivated by resonant container and oscillator to enhance dissipating
ability, which is considered as the main suppressing mechanism of the combined system.
Following the frame that enhancing the liquid dissipating as keeping the oscillator tuned, the
damping ratio even gets up to 5. 6% in the optimized combined system without damping structure.
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