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ABSTRACT

Sandwich plates have been widely used in various aerospace and ship building industry. The sandwich plate is a special class of laminates, which consist of three layers: two thin, high-strength, stiff face (outer) layers and one thick, low-density, flexible inner core layer. Structural efficiency is achieved by combining the stronger facings with a thicker, lightweight and weaker core material for economic, high stiffness and low weight reasons. The structural reliability is highly dependent on the support of the core material, and the stiffness and strength of such structures is affected greatly by the failure of the core material. Usually, the core materials are more easily to be damaged than the facings during manufacturing process and practical use by local concentrated load and/or impacted load. It is very important to locate the flaw and detect the quantities of the damaged zone with non-destructive evaluation technique.

An inverse identification technique is proposed to assess the presence, location, size and degree of flaw in a sandwich plate. The time-harmonic response to an external excitation on the surface of a sandwich plate with a flaw in the core layer is used as the input for the inverse analysis. The responses of the plate in forward analysis are predicted using finite element method (FEM) based on Mindlin plate theorem. The flaw is characterized by the parameters such as the number of elements and the degree of damage, which is modeled as deduction in elastic modulus of the damaged core layer. The difference between the responses computed for the actual damaged plate and the trial plate with assumed parameters is defined as the objective function to be minimized. The genetic algorithm (GA) is applied to minimize the objective function in the inverse problems to estimate the flaw parameters. To improve the efficiency of GA in locating the true solution, a method of two stage searching method is proposed. Numerical examples are given to illustrate the proposed technique.
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