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Analysis of the Dynamic Characteristics of the Takeoff and Landing Process

of Taxi-Running Uav and Evaluation of the Performance Base

Zhou Deyuan’ Li Yanbiao Tian Yue
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Abstract In order to provide technical reference for equipment test and assessment in the context of war
preparation, in view of the complex dynamic characteristics between the fuselage-landing gear-ground of
the taxiing takeoff and landing UAV during the takeoff and landing phase, this paper establishes the sys-
tem dynamics simulation model and dynamic process of the aircraft-landing gear-runway, and uses the
multi-scale method and the finite element analysis method to study its different aerodynamic loads The
dynamic characteristics of the system under the coupling of gravity and actuator load, and the reliability
and safety are simulated and analyzed. The results show that different landing speeds have great influence
on the dynamic behavior of the landing gear-ground system; The strength, stiffness and safety charac-
teristics of the landing gear system meet relevant indicators. Through the analysis of the dynamic safety
characteristics of the taxiing takeoff and landing UAV and the ultimate fatigue life in flight operations, it
provides a technical reference for the subsequent assessment of weapons and equipment and the evalua-

tion of performance base.
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Fig.3 Frequency response curves of airplane-landing gear

system at different natural frequencies
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system under different damps
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Fig.6 Stress curves of aircraft-landing gear system
at different landing speeds
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at different landing speeds
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Table 1 Aircraft-landing gear system grid characteristics
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Fig.10  Aircraft-landing gear system deformation cloud view
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Fig.11 Stress cloud map of Aircraft-landing gear system

23 B -EERFZFRRIESRIRANFE S

B 12 Frs i J2 CHL — i 7 R R G A 4 il ad 7
Hh Y IR SRS RIIR S AR, IR v nT DL H R v 28
S IR 3 s T SR B0 BL B A JR TR I 3
WAL EERAGEN IR EE RS M S
F RSN 5 A R A — 2
R2 KN -EEERSE I MESEE

Table 2 The first 3 modal frequencies of
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