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Abstract

In the present paper, the vertical nonlinear vibration characteristics of landing gear system are
investigated when the aircraft is taxiing. The delayed feedback control is employed to control and
suppress the vibration of the aircraft body. The differential equations of a two degree of freedom
nonlinear vibrating system is obtained and approximate analytical solution is achieved by the
method of decouping and multiple scales. The dynamical behavior of vibrating system is investi-
gated when the external frequency approaches the first order modal frequency and 1:5 internal
resonance occurs simultaneously. The focus is to analyze the effect of gain and time delay on the
vibration of the vibrating system. The response curve of primary system and time delay is ob-
tained and the stability of the system is investigated. The results show that the vibration of the
aircraft body is suppressed about 48% when the controlling parameters are chosen appropriately.
However, the vibration of the aircraft body may lose its stability and destroyed when the control-
ling parameters are chosen unreasonably. The results of the present paper may improve the vi-
brating theory of aircraft landing gear system and provide valuable reference for engineering de-
signers.
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Figure 1. Schematic diagram of landing gear system model
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