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Stability analysis of nose gear shimmy with nonlinear
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Abstract: The shimmy of the front landing gear of an aircraft usually occurs in the process of taking off or landing,
which endangers the stability and maneuverability of the aircraft and is a serious aircraft fault. In this paper, based
on the theorem of moment of momentum, a mathematical model of shimmy considering landing gear side bending
and torsion is established for a certain type of UAV. The different dynamic models when using traditional oil damp-
ing damper and electromagnetic damping damper are discussed. For the traditional oil damping damper, the equiva-
lent linear model 1s used to obtain the upper and lower boundaries of the critical stability damping curve. For the
nonlinear model of electromagnetic damping damper, the bifurcation analysis theory is used to determine the shim-
my stability area. Results show that excessive shimmy damping can not suppress shimmy, and the stable region of
shimmy on the parameter plane can be obtained. It can provide some references for the design of landing gear shim-
my reduction.
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Fig.1 Schematic of dual-wheel landing gear

shimmy analysis model
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Table 1 Nose gear model parameter definition and values

iR e CIBN HfE
L, JUfa B B /m 0.070
L, HUAE E B /m 0.014
R R /m 0.13
D R EAE/m 0.26
w 1R 96 B2 /m 0.11
P i AR S/ Pa 0.8x10°
P, KNG bRE SRS /Pa 0.8%10°
my, BLE BTkt / kg 10.1
Irg T HLEE e B/ (kg m®) 0.214 4
L, WU sh i 42/ (kg-m?) 0.062 8
I T4 00 25 4% B Wi/ (kg - m®) 7.1214
H TS 74 28 25 & /m 0.859
H, T V& 2L T0 7 B /m 0. 259
Wi T A V4 42 5T £/ kg 37
L, (1/2%16)/m 0.109
K, SR 1 R /(N-merad ") 1943 256
K, SHEALEE W EE /(N -merad ") 43771
F. Tl A 74 2R A DL 1 47 /N 7 260
Ly RN A /m 0.1270
K; A8 TGO 1 W2/ (N - m) 92322.13
K, FRHLEE NI /(N-m-rad™") 1540. 68
C; AR BLJE /(N-m-s) 80
C, R EEBLE /(N m-s) 3.2
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Fig. 2 Tire analysis model representation
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Fig. 14  Schematic diagram of shimmy area
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