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Abstract: The accurate finite element model can precisely predict the structural dynamics response. A model upda-
ting method integrating the Kriging model and multi objective genetic algorithm (MOGA ) is adopted for the model
correction of GARTEUR aircraft. Firstly, the initial parameters of the aircraft model are screened using Spearman
correlation analysis and the introduction of a significance level coefficient. And then, the screened parameters are
used as design variables to obtain the initial sample points using the optimal space—filling (OSF) design method,
construct the Kriging response surface model, and use the difference between the response surface calculation re-
sults and experimental results as the objective function. Finally, the MOGA is used to optimize the objective func-
tion, search for the Pareto optimal solution, and add validation points to the candidate points to check its accuracy.
The results show that the updated GARTEUR aircraft model has good frequency reproduction and prediction capa-
bility, can meet the engineering accuracy requirements. The model updating method using Kriging model and MO-
GA 1s effective and reliable.
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Fig.1 Flow chart of response surface method
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Table 1 The simulation values compared with the first

10 order modal frequencies of the experimental values
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Table 2 Optimization results
(14 280 {1/ Hz A Cr A Crs A Crs
B TE A /Ha /% I 1E At /Hz /Y% B 1E {5 /Hz wR2/%
1 5.99 5.83 —2.60 5.76 —3.77 5.73 —4.42
2 16.02 16. 60 3. 64 16. 39 2.31 16. 39 2.32
3 35.55 35.74 0.52 35. 86 0.88 36.05 1.41
4 38.27 38. 36 0.25 38.39 0.32 38.14 —0.35
5 38.95 38.91 —0.09 38.97 0.06 38.93 —0.05
6 47.09 45.91 —2.50 45.44 —3.50 45.93 —2.45
7 50. 82 50.03 —1.56 50. 33 —0.96 50.79 —0.05
8 55.69 56.19 0.89 55.58 —0.20 55.98 0.53
9 63. 35 66. 10 4.33 64.47 1.77 64.54 1.88
10 68.98 69.62 0.92 68.21 —1.11 69.95 1.41
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