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Fig. 1 Installation diagram of NES single-wheel nose landing gear model
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Table 1 Parameters of the nose landing gear
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Nose Landing Gear Stability Enhancement and Shimmy

Suppression with a Nonlinear Energy Sink

Jiacai Zhou Yanying Zhao
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(Nanchang Hangkong University, Nanchang, 330063)

Abstract

Aircraft ground handling is significantly impacted by shimmy, which reduces landing gear

lifespan and increases accident rates. This study employs a nonlinear energy sink (NES) to mitigate land-

ing gear shimmy. Focusing on the landing gear of a light aircraft, a dynamic model incorporating an NES

device is developed. First, the NES device’s impact on the stability region and amplitude of landing gear

shimmy is analyzed, demonstrating its effectiveness in mitigating shimmy. Beside, the study examines how

parameters such as nonlinear stiffness, linear stiffness, mass, damping coefficient, and vertical distance

from the NES device to the landing gear’s S-axis influence damping. Furthermore, under specified optimi-

zation goals, suitable parameter ranges are selected and a genetic algorithm is employed for global optimi-

zation. Finally, the reliability of the optimized results is confirmed through time-domain analysis. This re-

search indicates that NES devices can enhance landing gear anti-shimmy performance, offering significant

practical value.
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