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Dynamics Modeling and Simulation for Landing Legs of Lunar Lander

Chen Shulin, Liu Li, Dong Weili
(School of Aerospace Engineering, Beijing Institute of Technology, Beijing, 100081, China)

Abstract: A simplified model is presented for cushion legs. Shell elements and beam elements are sepa-

rately used to simulate the cylinders, taking the flexibility and the friction force of landing legs into con-

sideration. Connector elements are used to present the dynamic performance of crushable material, im-

proving the computational efficiency. Implicit dynamics procedure is introduced to ensure the calculation

accuracy. The results show that shell element model can reflect the effect of legs' flexibility on landing

performance better, meanwhile, as friction coefficient increasing, the energy absorption capabilities of

legs are decreased.

Key words: aircraft design; landing simulation; landing legs; dynamics modeling; nonlinear finite ele-

ment
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Fig. 6 Beam elements model for simplified landing legs
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Fig. 8 Finite element model for dynamic simulation
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Fig. 9  Acceleration response curves of shell element

and beam element models (x=0)
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Fig. 12 Acceleration response curves of beam element

model with different friction coefficients
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Fig. 13 Acceleration response curves of shell element

model with different friction coefficients
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Fig. 14 Shock response spectrum of beam element

model with different friction coefficients
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