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Construction of Response Surface with Optimal Order Polynomial and Its Application
in FEM Updating
WANG Han, SHI Zhiyu
( State Key Laboratory of Mechanics and Control of Mechanical Structure, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China)
Abstract . A method of constructing the optimal order polynomial response surface is proposed. By analyzing the fitting accuracy and
significance of the analysis parameters to the response of different orders through multiple regression, a method to determine the
optimal fitting order of each parameter of the polynomial is established. The fixed and uniform restrictions in the conventional
polynomial response surface method are solved, and the accuracy of the proxy model is improved. The RSM is applied to the FEM
updating, and the theory of the FEM updating based on the optimal order RSM is established, which improves the efficiency and the
accuracy. With the functional function as an example, it is verified that the optimal polynomial RSM can realize the model substitution
with higher accuracy. Taking the GARTEUR aircraft as an example to correct the initial FEM by the measured modal, the process of
response surface construction and model updating is described, the initial model error is corrected effectively, and the sensitivity
calculation time of the finite element software during the classical model correction iteration is reduced, which proves that the optimal
polynomial response surface can be successfully applied to the FEM updating.
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