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Tab.1 Tire parameters and stiffness

oy Ao ey W0 2/ FHG W/ HAiR/ i g/ I 1 A/ & 4 it/ K/
7 (kN*m ") (kN*m-rad ') mm mm kN mm MPa
1 235.56 1.32 620 180 5.81 10 0.5
2 256.31 1.54 620 180 11.62 20 0.5
502 1263.92 105.54 1030 350 240 64.22 3.4
503 1412.72 128.62 1030 350 280 74.92 3.4
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Fig.2 Joint distribution of torsional stiffness, diameter,

vertical loads
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Fig.3 Joint distribution of torsional stiffness, vertical loads,

air pressure
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Fig. 5 Mean error of lateral stiffness and training steps
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Fig. 6 Mean error of torsional stiffness and training steps
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Tab.3 Tire parameters and predicted stiffness

s T E A/ e/ FEBE/ SIE/ JE 4 it/ )1 0 g / L% R g /
N kN mm mm MPa mm (kN-m ') (kN*m-rad ")
1 1.2 300 125 0.6 10.45 116.20 0.62
2 2.0 300 125 0.6 14.46 116.51 0.71
3 2.5 300 125 0.6 16.50 122.48 0.89
4 3.25 300 125 0.6 18.92 131.31 1.39
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Intelligent prediction of tire stiffness and application in

landing gear shimmy analysis

LIU Chong-chong"*, LIU Xiao-chuan"®, LIU Sheng-li"*, CHEN Yi'*, YANG Zheng-quan"*
(1.Aircraft Strength Research Institute, Xi’an 710065, China;
2.Laboratory of Aerospace Science and Technology for Structural Impact Dynamics, Xi’an 710065, China)

Abstract: [t is necessary to obtain the lateral and torsional stiffness of aviation tire to analyze the shimmy of landing gear. In this pa-

per, a set of intelligent prediction methods of aircraft tire lateral and torsional stiffness are established and successfully applied in the

anti-shimmy design of landing gear of a UAV. 503 groups of tire lateral and torsional stiffness test data were collected, including 3

tire manufacturers, 7 tire models, different combinations of air pressure, load, compression, diameter and width. A fully connect-

ed deep learning neural network model is established. The neural network model is trained through the existing tire stiffness test da-

ta. From the training effect of the randomly assigned verification set, it can be seen that after 1000 times of training, the mean error

basically converges, and the predicted value is basically consistent with the real value. The trained model is used to predict the later-

al and torsional stiffness of the tire of a UAV, and the prediction results are applied to the analysis of the shimmy of the landing

gear to determine the critical damping of the landing gear and guide the design of the shimmy damper.

Key words: shimmy;landing gear;aviation tire;torsional stiffness;lateral stiffness;artificial neural network
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