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Abstract

This paper takes the landing gear of a certain aircraft as the research object, considering the torsion
of the landing gear around the strut axis, the lateral bending of the landing gear strut, and the lateral
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deformation of the tire. A single-wheel nose gear shimmy dynamics model with road surface excita-
tion is established. On this basis, the ARID (Active Rotary Inertia Driver) shimmy controller is em-
ployed, and the fuzzy PID control algorithm is adopted to conduct time-domain analysis of the landing
gear shimmy system before and after controller implementation. The time-domain diagram shows
that the originally divergent system becomes convergent after the controller is added. This study
demonstrates the feasibility of using this controller to suppress landing gear shimmy with road sur-
face excitation.
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Figure 1. Schematic diagram of single-wheel nose landing gear structure
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Table 1. Parameters and values of single-wheel front landing gear shimmy vibration model
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K. SRS 6.1e6 N-m-s/rad
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h LIRS NN 0.1 m
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I AR AmE 0.8 Kg-m?
L RRARA S BE 0.3 m
S EON( LS 0.1745 rad
F, B A 30~700 KN
v TE R S 10~180 m/s
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Figure 2. Time-domain comparison diagram of the system with and without road surface excitation: (a) Time-domain com-
parison diagram of « with and without a road excitation system; (b) Time-domain comparison diagram of @ with and without
a road excitation system; (c) Time-domain comparison diagram of 1 with and without a road excitation system
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Table 2. Fuzzy rule control table for K,

2. Ky BHANESR

] \\\ec NB NM NS Z0 PS PM PB
NB PB PB PB PM PS Z0 Z0
NM PB PB PB PM PS Z0 NS
NS PM PM PM PS Z0 NS NS
Z0 PM PM PS Z0 NS NM NM
PS PS Z0 NS NS NM NM NM
PM Z0 Z0 NS NM NB NB NB
PB Z0 NS NS NM NB NB NB

Table 3. Fuzzy rule control table for K,
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e \\\\ NB NM NS Z0 PS PM PB
NB NB NB NB NM NS Z0 Z0
NM NB NB NM NM NS Z0 Z0
NS NB NM NM NS Z0 PS PS
Z0 NM NM NS Z0 PS PM PM
PS NS Z0 PS PS PM PB PB
PM Z0 Z0 PS PM PM PB PB
PB Z0 PS PM PM PB PB PB
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Table 4. Fuzzy rule control table for Kj
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Figure 4. Flowchart of fuzzy PID control algorithm implementation
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Figure 5. Model simulation diagram
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Figure 6. Comparison diagram of system with and without control in time domain: (a) Comparison of time domains with and
without control in direction « ; (b) Comparison of time domains with and without control in direction @ ; (c) Comparison of
time domains with and without control in direction 4
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