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Analysis of Aircraft Nose Landing Gear Shimmy
Dynamic Model Based on Matlab/Simulink

Yu Xiuwei, Chang Zheng, Jin Xiufen
(Shanghai Aircraft Design and Research Institute, Commercial Aircraft

Corporation of China, Ltd. , Shanghai 201210, China)

Abstract: In order to conduct nose landing gear shimmy simulation dynamics research, it is required to start
landing gear shimmy dynamic simulation analysis. By using Matlab/Simulink the shimmy dynamics model of
one aircraft nose landing gear is built and the dynamics simulation is conducted. The time history curves of yaw
angle, yaw rate, torsional angle and lateral displacement are given. The results between five different examples
and the conclusion of related literature are compared. The correctness of our simulation model is verified.

Key words: shimmy; nose landing gear; simulink modeling

0 3

R SEIER, 2 CHL7ER R CE R
H B B 0 I R0 L TED () B 3l e oz R a7 5 | A B —
AR, BT DEREERRE R R
2, BRHXTERYFRAT LGB 20 #a
30 4R, WiE, BRIME S ¥ E W EERER
BT TREPS. B Von Schlippe £BI g T &
AR EENARRR B EER— R ¥
LR, 00 M A 7 A BB R A . G. Somies-

I}

8 B8 :2013-05-11; & E HHP:2013-06-20
BEREAEE :THH,yuxiuvwei@comac. cc

ki FRER M IR Y Sy B R, R I8 Rt
VOB F0 R BRSO, B — SR LR R M R E R
BT EX — RN AR B RER ST RS
B . Bourcier de Carbon™ # B Xt AT BBk K
AR KRR AR R X 40 o S B AR R A IR R B
P. Thota %51 3¢ 412 ¥ 22 5 4% H 4155 Ao U 1 25 iy
BB RMBLHEAT T 4081, IR RIS VR R X AR A5 1
JU 3O i A B EEPRAE B . Chris Hetreed™ #)
&k 3 /1 % % 4 MSC. ADAMS/AIRCRAFT
B RILAT R BRES THERR., EEE
HEHRTEREREMSENERBEHOR
MW, BE.EE.SCE Y EREERERS
HERESTT . RATREEEERER  BRT



%33

THH% :ET Matlab/Simulink BRI & 3B R 30 1 FE B 047 313

P8 Nz 3 5 X B IR

FJH Matlab/Simulink 27 3h ¥ 8 BA
REMRR, MFE B E .5 FERAEBELESR
RAKA M ER, BRI ENEENERS FE
&), ASCF| A Matlab/Simulink 2 7 2 % 3 4k
A HTRA R B SRR R BRI S E
BER TR FHET RS BL B, RiEffE
A& .

1 B HFEE

RASCHRL4 ] F R R E RS S FH A, i 1
Bim. BIREEX Nz WS T MHEK = #
THME [ ENIE, y BREL FRRRE.

h 4R
\ 5 R 4

MM,
- EDY—= :
’—
F, MRSy EE
St e

y

B 1 AIEERERS AEEANFRE
Fig.1 Top view of nose landing gear shimmy

dynamics model
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Fig.2 Simulink model of tire aligning moment
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Fig. 3 Simulink model of tire side force
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Fig.4 Simulink model of total tite moment about z-axis
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Fig.5 Simulink model of nose landing gear shimmy dynamics
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Fig. 6 Simulation results of example 1
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Fig.7 Simulation results of example 2
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Fig.8 Simulation results of example 3
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Fig. 12 Time history of lateral displacement, yaw angle,

yaw rate and torsional angle(damping coefficient

—10 Nm + s « rad™', velocity 10 m/s)
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