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Research on Nonlinear Elastic Load Design of Large Civil Aircraft
LIU Xiaochen, TAN Linlin
(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract ; Based on the actual engineering requirements in load design, a nonlinear static aeroelastic trimming analysis and load
calculation method for civil large aircraft is developed. A civil aircraft is taken as an example to analyze the nonlinear static
aeroelastic load of large deformation state, and the nonlinear trim analysis and load design results under different main beam
stiffness are studied and compared. Research shows that there is a significant difference in the results of linear and nonlinear trim
analysis under large deformation conditions, resulting in varying degrees of attack angles, structural deformation, and load
distribution across the entire aircraft, which indicates that linear methods cannot accurately guide load design after significant
structural deformation occurs. The comparison of the stiffness calculation results of different main beams on the shows that the
elastic load calculation results are directly related to the stiffness of the wing main beam. The smaller the stiffness of the main
beam, the greater the difference between linear and nonlinear trim results.
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