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Elastic Model for High Aspect Ratio Airplane Landing Impact Analysis
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Abstract: The generalized displacement of installation point, structural damping coefficient and elastic vibration
frequency can influence the energy dissipation efficiency of load impact. Taking Global Hawk UAV as an exam-
ple, the dynamic equation of rigid-elastic coupling elastic aircraft is established based on Lagrange method. The
landing characteristics of the Global Hawk UAV are simulated by using the parameters of modal mass, general-
ized installation displacement, frequency and structural damping coefficient, and the influence of the parameters
on buffer load and energy dissipation time. The results show that the smaller the modal mass and the larger the
generalized displacement of the installation point are, the lower of buffer load is. The larger the generalized dis-
placement of installation point and structural damping coefficient are, the smaller of the elastic vibration fre-
quency and the faster of the landing impact dissipation rate are.
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Fig.1 Elastic deformation analysis of aircraft
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Table 1 Parameters of Global Hawk UAV
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Fig. 2 Influence of modal mass on buffer load
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Fig. 3 Influence of modal mass on buffer travel
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Fig. 4 Influence of modal mass on buffer speed
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Fig. 5 Influence of modal mass on tire support reaction
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Fig. 6 Influence of generalized installation

displacement on buffer load
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Fig. 7 Influence of generalized installation

displacement on buffer travel
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Fig. 10 Influence of damping coefficient on buffer load

tire support reaction
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Fig. 15 Influence of elastic vibration frequency on

buffer travel
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Fig. 16 Influence of elastic vibration frequency on

buffer speed
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Fig. 17 Influence of elastic vibration frequency on

tire support reaction
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