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Accurate and Efficient Calculation for Full-scale Aircraft Dynamic

Characteristics Based on Out-of-plane Stiffness Correction
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Abstract: Some problems such as large number of grids, high calculation cost, large proportion of memory and
slow calculation efficiency may be encountered when calculating the dynamic characteristics of full-scale aircraft
structures. In order to exclude the redundant local modal from the frequency range of interest, the method of in-
creasing the out—of-plane stiffness of the shell element is proposed, and the local modal is reduced for showing the
entire modal. The accuracy and efficiency of the entire modal are verified by using a box model and a full-scale air-
craft model. The results show that the out-of-plane stiffness correction method can be applied to the accurate and
efficient calculation of the full-scale aircraft structure characteristics, the calculation efficiency of full-scale aircraft
model is increased by more than 100 times, the file storage space is reduced by nearly 10 times, and the maximum
error of the first 6-order modal frequency of full-scale aircraft is only around 4% .
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Fig. 2 Definition of shell element parameters after
adding out-of —plane stiffness
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Table 1 Comparison of modal calculation results of typical box section structure within 400 Hz
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Fig.4 Comparison of the first mode results
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Fig. 6 Comparison of the third mode results
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Fig. 8 Finite element model of a full-size aircraft structure
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Table 2 Comparison of modal calculation results of full-size aircraft within 200 Hz
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Fig.9 Comparison of the improved first mode results
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Fig. 10 Comparison of the improved second mode results
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Fig. 12 Comparison of the improved fourth mode results
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