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Dynamic Simulation of an Unmanned Aerial Vehicle Ski-buffer-system
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Abstract: The performance of the landing buffer device is mainly achieved by the shock absorber. The key of
virtual prototype design is shock absorber modeling. The traditional method is mainly theoretical formula meth-
od. The accuracy is difficult to determine, A kind of ski-buffer-solution is presented for the parachute recovery
according to the requirements of unmanned aerial vehicles(UAVs). A dynamical model of the shock absorber is
established by using the experimental results of shock absorber static and dropping tests, Based on the dynami-
cal model of shock absorber, a multi-body dynamical model of the full aircraft is established. Then the dynami-
cal characteristics of the UAV landing process are simulated. The dynamical response of the ski structure is ana-
lyzed by the nonlinear dynamic simulation with the finite element method(FEM). According to the simulation,
the design parameters are optimized. The results indicate that the simulation results are in good agreement with
the experimental results, and the high precision dynamical model established the engineering requirements,
greatly reduces the test cost, and shortens the development cycle,
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Fig. 1 Load-displacement curves of static tests
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Fig. 2 Dropping model of shock absorber
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Fig. 3 Dropping simulation and experimental

curves of shock absorber
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Fig.4 Efficiency diagram of shock absorber
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Fig.5 Multi-body dropping model of full aircraft
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Fig. 6 Acceleration curves of dropping simulation
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Fig.8 Stroke curves of shock absorber
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model of full aircraft
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