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Dynamic Similitude Design Method of Experimental Models for Thin Walled Structures
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Abstract: Aiming at the problem that experimental results of elastic thin walled structures similitude models predict dynamic
characteristics of the prototype, the unified mathematical model was established and dynamic scaling laws was proposed based on the
equation analysis method. The unified governing equation of elastic thin walled structures was firstly obtained by the stress analysis of a
shell element, and the scaling law was deduced between the geometrically complete model and the prototype based on the unified governing
equation. On the basis of establishing the ratio relationship between indexes of scaling factors and sensitivity results of structural parameters
for the natural frequency, and the method of determining the dynamic scaling law (distorted scaling law) was proposed between the
geometrically partial similitude models and the prototype. Finally, the design procedure of determining accurate distorted scaling laws was
given out based on the sensitivity analysis, which provided the design method of similitude models and the prediction of dynamic
characteristics for elastic thin walled structures.
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