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Tuning Effects of Dynamic Vibration Absorbers on the Sound
Radiation Efficiency of Thin Plate Structures

WANG Kexiao , LI Wenlong , ZHU Xuezhi

( CRRC Qingdao Sifang Co., Ltd., Qingdao 266000, Shandong, China )

Abstract : Thin plate structures are the most common structures in aircraft, high-speed track and ship engineering. The
undesired excessive noise and vibration can be inevitably generated by the thin plate structures when they are exposed to the
external power source. Dynamic vibration absorbers have the advantages of parameter design and frequency pertinence com-
pared with surface reinforcement, laying damping materials and some other vibration and noise control measures. However,
the present research about the analysis of the control characteristics of the dynamic vibration absorbers on the acoustic radia-
tion of the thin plate structures is insufficient. Many researchers and engineers generally believe that the best acoustic radia-
tion suppression effect for the thin plate structures can be achieved by using the dynamic vibration absorbers. In fact, the reg-
ulation result of the acoustic radiation efficiency of the dynamic vibration absorber will directly affect the suppression effect
of the acoustic radiation. In this paper, the control characteristics of dynamic vibration absorbers on acoustic radiation effi-
ciency of thin plate structures are studied. The calculation method of acoustic radiation efficiency of the thin plate structure
with dynamic vibration absorbers is deduced theoretically. And the control characteristics of acoustic radiation efficiency of
the dynamic vibration absorber are analyzed numerically. The installation of the dynamic vibration absorber can manipulate
the modal mode and the frequency of the thin plate structure, resulting in the high acoustic radiation efficiency of the tuning
effect in the oscillation frequency band of the absorber. By tuning the mass and the working frequency of the absorber, the
target modal frequency of the plate can be reduced, or the corresponding mode shape is regulated. As a result, the manipulat-
ing effect on the acoustic radiation efficiency of the plate is realized.
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