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Research on Low Frequency Coupled Brake-induced Vibration of
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Abstract: Currently, the research on the low frequency vibration coupled with brake problem of landing gear is fo-
cused on longitudinal single-degree—of-freedom coupling vibration. By establishing the multi-body dynamics model
of multi-degree-of-freedom low—frequency brake-induced coupling vibration of the two—wheel telescopic landing
gear, and stimulating the six-degree—of-freedom bushing model at the connection between the fuselage and the
main landing gear to simulate the longitudinal, lateral and torsional stiffness and damping of the landing gear pillar,
the multi-degree-of-freedom coupling vibration characteristics of the landing gear are analyzed in detail. The re-
sults show that the pillar stiffness and braking torque amplitude are of great influence on the amplitude, acceleration
and load of coupled vibration under the condition of low frequency braking. The coupling vibration on the landing
gear can be suppressed by increasing the structural stiffness, damping and braking torque frequency or reducing the
braking torque amplitude. Under the condition of asymmetric brake of the left and right wheels of the landing gear,
lateral and torsional coupling vibration of the landing gear occurs, and the coupling vibration 1s intensified with the
extended gap between the frequency and amplitude of the asymmetric braking torque of the left and right wheels.
Key words: landing gear with two wheels ; multi-body dynamics; coupled vibration; low frequency; asymmetric brake
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Fig.1 Dynamic model of main landing gear
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Fig. 3 Tire load-deflection characteristic
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Fig.5 Influence of pillar stiffness on coupled vibration
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Fig. 6 Influence of pillar damping on coupled vibration
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Table 2 Analysis of the influence of the structural
parameters of the undercarriage
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coupled vibration
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Fig.8 Influence of braking moment amplitude on
coupled vibration
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Table 3 Analysis of the influence of the braking
moment of the undercarriage
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Fig. 9 Influence of asymmetry of braking torque frequency on landing gear
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Fig.10 Influence of asymmetry of braking torque amplitude on landing gearAnalysis of the Influence of the
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Table 4 Analysis of the Influence of the frequency of Brak-

ing Moment of the undercarriage

gy TRAE BESE RSNEE  RHHN
Sew  VEBCE/ R W b (1
: Hz 16/% 16/ % 1o/ %
16 1.78 76.77 32.42
Y1
B 14 1.03 44.48 15. 31
12 0 0 0
16 —21.65 20. 40 31.96
HE T o
iR 3 14 13.58 9.89 11.52
12 0 0 0
" 16 —13.46 23.65 9.87
4 B _
"3 14 9.40 15.69 4.98
12 0 0 0
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Table 5 Analysis of the Influence of the Amplitude of Brak-

ing Moment of the undercarriage
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» FISE A/ i A#A IR {8 28 IR B A8
= mA 1/ % /% 1/ %
16 1.23 2.37 4.03
G
?; 14 0.45 1.04 2.51
K
12 0 0 0
16 183.37 189. 90 134.15
;ig 14 90. 44 94. 81 95. 80
12 0 0 0
16 200. 26 177.58 184. 96
"
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