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trapezoidal cavity and plate vibration energy
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Vibro-acoustic analysis of a trapezoidal enclosure bounded by a ribbed

flexible wall based on analytical method

WANG Yuan', LI Lei*, PAN Chao-feng*, GUO Hao®, ZHANG Jian-run*, REN Nai-fei'
(1.School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China; 2.College of Mechanical Engineering,
Jiangsu University of Science and Technology, Zhenjiang 212003, China;
3.Automotive Engineering Research Institute, Jiangsu University, Zhenjiang 212013, China;
4.School of Mechanical Engineering, Southeast University, Nanjing 211189, China)

Abstract: The coupled system model between stiffened plate and trapezoidal cavity is estimated using modal expansion method and
vibro-acoustic coupling theory. Based on the coupled model, the effect of four different factors on response of coupled system is
conducted, including distance between rib and excitation source, stiffness and mass of stiffened rib, the number of ribs. The results
show that the response of ribbed plate and trapezoidal cavity is closely related to the distance between the point force and rib com-
pared with the case of uniform plate. When the point force is directly acted on the rib or the distance between the rib and point force
is closed, the reduction of plate vibration energy and acoustic potential energy appear among many frequency bands. However,
there will be no reduction phenomenon when the distance between the point force and rib is large. The reduction of acoustic poten-
tial energy inside trapezoidal cavity and clamped plate vibration energy become larger as the bending stiffness of beam increases.
The mass of beam has different influences on the variation of energy with different frequency bands. As the number of ribs increas-

es, the energy stored in the trapezoidal cavity and clamped plate cannot always appear reduction phenomenon.
Key words: vibro-acoustic coupling; trapezoidal cavity; ribbed plate; modal coupling method
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