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Simulation and Performance Analysis of Landing Gear Extension/
Retraction System of a Certain Aircraft

Zhu Wei, Gao Meng, Huang Weifeng
(Flight Control and Hydraulic Pressure Institute, Xi’an Aircraft International Corporation

Research & Development Center, Xi’an 710089, China)

Abstract: The performance of landing gear extension/retraction system is of direct influence of safety and com-
fortable for an aircraft. The landing gear extension/retraction system of certain domestic plane is taken as study
object. The mathematic model of the retraction/extension mechanism is presented, and it’s performance simu-
lation is based on the 3D model of the landing gear and the 1D model of the hydraulic control system by LMS I-
magine, Lab AMESim and LMS Virtual, Lab Rev Motion software, With the help of the co-simulation model,
the influence of aerodynamic load on extension/retraction system and the influence of the parameters of the up-
lock damping on the extension/retraction performance are studied. The result shows that this retraction/exten-
sion mechanism with theoretical values can complete its extending-and-retracting task during a limited time, The
simulation results which consider aerodynamic load are in good agreement with actual trend and can be as a de-
sign reference, and the parameters of the uplock damping can be prior selected during the extension/retraction
optimization progress.
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Fig.1 Landing gear extension/retraction system
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Fig.2 Nose landing gear model
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Fig.4 Hydraulic simulation model of landing gear extension/retraction system
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Table 1 Landing gear actuator parameter
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AMEFR LS F B tEsh 30 13.5
- Y b :34~96
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Table 2 Nose landing gear pneumatic load
l)@iﬁ;! Fe/N-Fy/N - F/N (JI\:II;/) (JI\:II;f) (11\\?;{)
0 0 0 0 0 0 0
30 647 0 —205 —677 —411 —2 131
47 737 0 59 196 537 —2 447
70 861 0 —155 —524 —303 —2 912
89 1068 0 —78 —273 8 —3 712
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Table 3 Left main landing gear pneumatic load

l)@iﬁ;! Fe/N-Fy/N- Fo/N (JI\:II;/) (JI\:II;f) (11\\?;{)
0 0 0 0 0 0 0
24 834 —211 —1059 —1009 —756 —439
48 2 945 3 —1151 —832 —2 378 —1 380
72 3671 —770 —A482 —715 —3 274 56
94.74 3442 —716 —280 749 —2 644 1134
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Fig.5 Nose landing gear door load
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Fig. 6 Main landing gear and main landing gear door load
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Fig. 7 Displacement of nose landing gear and main

landing gear extension/retraction actuator
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Fig. 8 Load of extension/retraction actuator
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Fig. 9 Comparison of flow between nose

landing gear and main landing gear
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Fig. 10 The impact of aerodynamic load of

overall flow in the simulation
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Fig. 11 Comparison of the overall flow between

simulation result and experimental result
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