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Analysis of similar dynamic characteristics of vibro-acoustic

experiment for elastic cavity

SHI Ao"*, LU Bo*, YANG Dangguo'?,
WANG Xiansheng?, LIU Jun®, ZHOU Fangqi*

(1. State Key Laboratory of Aerodynamics,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China;
2. High Speed Aerodynamics Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: In allusion to the vibro-acoustic experiments of cavity in wind tunnel, taking
typical elastic cavity as the research object, dimensional analysis was adopted to establish the
similitude relations of structural natural frequencies and dynamics for complete geometric
similarity model. Combining the structural finite element theory, the similitude relations of
structural natural frequencies and dynamics for incomplete geometric similarity model were
established by introducing the complete geometric similarity model as intermediate model.
Numerical simulations of natural frequencies and dynamics of scale-down elastic cavity model
were carried out. According to the numerical results of scale-down model, the dynamic re-

sponse results of full-scale model were predicted by the proposed similitude relations. Re-
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sults showed that the predicted dynamic response curves were in coincidence with the actual

numerical results, which verified the feasibility of the proposed similitude relations and also

provided a theoretic guidance for structural design and vibro-acoustic experiments of scaled

down elastic cavity model with similar dynamics. The analysis method of the established si-

militude relations can be applied to complex thin-wall structures.
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