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Effects of Oil Compressibility on Landing Gear Shimmy
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Abstract: In order to study the influence that oil compressibility exerts on the shimmy instability, the nose land-
ing gear of a certain unmanned aerial vehicle is researched. On the basis of the establishment of the hydraulic
cylinder pressure differential equations, shimmy damper hydraulic model has been built to analyze the dynamic
damping characteristics of the shimmy damper in LMS Imagine. Lab AMESim. Based on the theory of multi
body dynamics, shimmy dynamics model of the nose landing gear is established using LMS Virtual, Lab Motion,
The co-simulation of kinetic model and hydraulic model is conducted to aircraft taxiing virtual test and the dy-
namic responses of aircraft yaw angle in different oil compressibility condition are gotten, The results of simula-
tion show that the area of power diagram decreases by 44% when the oil gas content increases from 0. 05% to
0.50% and increasing the air content in the oil dramatically reduce the damping properties of shimmy damper,
especially in the conditions of small amplitude and low frequency. Besides, the shimmy stability is very sensitive
to the oil compressibility. Oil gas content which is not so large (greater than 0,19%) is enough to cause shim-
my instability,
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Fig.1 Hydraulic model of shimmy damper
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Fig. 6 Change of word diagram vs excitation frequency
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Table 1 Shimmy flight test simulation conditions
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