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Abstract

In this paper, a systematic study is carried out for the new energy morphing aircraft wing trailing edge
skin connecting structure as the research object, and the flexible skin unit model and its dynamic
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equations are established. The viscoelastic material is connected with the composite material plate to
simulate the flexible part of the skin, and the viscoelastic material part is equivalent to the isotropic
material plate. Based on the Rayleigh-Ritz method, the kinetic equations of the flexible skin unit under
different layup angles are established. Elastic spring simulation constraints are introduced at the free
boundary, and the coupling behavior and Kkinetic potential energy relationship of the system are ob-
tained, and the effect of the change of coupling angle on the vibration characteristics of the structure
is investigated. The results show that the method proposed in this paper is highly consistent with the
finite element simulation, and the correctness of the method is verified. The change of the layup angle
has a significant effect on the intrinsic frequency as well as the vibration pattern, and the appropriate
layup direction can be selected to meet the specific working conditions. Increasing the coupling angle
within a certain range can make the overall intrinsic frequency of the structure rise significantly. The
research in this paper provides technical support for the deformation of the trailing edge of the wing
of a new energy airplane.
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Figure 1. Structure of the skinned unit
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Table 1. First 5 orders of natural frequency (6 =0°)
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Figure 2. Comparison of the first 3 orders of modal shapes of the coupling plate structure
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Table 2. First 5 orders of natural frequency (Lamination mode: [0/90]ss)
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Figure 3. Variation of the intrinsic frequency of the structure of the skinned splicing unit with the angle of coupling
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