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Fig.1 Mechanism of typical landing gear of civil aircraft
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Table 1 Shear adhesion strength of ice
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Table 2 Ice viscosity of landing gear mechanism
at anchorage
RES IR /°C beyifil S54RI/ (N-mm )
MLE -3 kE 120.23x10°
AL TR R 19.57x10°
JEHIFF-JE PR 15.59x10°
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VES A 1R HE R 11.82x10°
-15 HIFRE -E B 2 10.25%10°
HIFERE VRS 3 10.25x10°
TESh T 222t 1] 10.25x10°
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LT T-HLE 9867.68x10°
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Mg 2- A2l 3.80x10°
LB EREEy ] 33.80x10°
LR T-HLE 3661.59x10°
FfRTT-HLE 3661.59x10°
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Table 3 Ice viscosity of landing gear mechanism
during landing

GG °C iZ Bl S5 II A/ (N-mm)
i Sl I-HLE 7468.00%10°
Al 1-Hs 7468.00x10°
b AERETI-HLE 10074.55x10°
FiferI-HLE 10074.55%10°
By el oL 11936.38x10°
Hifel 1-HLE 11936.38x10°
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Fig.2 The friction coefficient of self-lubricating bearing moment of landing gear
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Table 4 Friction coefficient of landing gear bearings
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Table 5 Driving torque of ice breaking motion of landing gear

VKA ZEVKILIE/°C VKSR ) T3 1048 /(N - mm) KA
20 1.40x10° 1.00
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Fig.8 The door of the landing gear
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Dynamic Simulation Analysis Method for Icebreaking of landing Gear
Mechanism of Civil Aircraft

Qiang Guoyan, Xue Xiaofeng, Feng Yunwen

Northwestern Polytechnical University, Xi’an 710072, China

Abstract: When civil aircraft encounter extreme weather conditions such as snow, frost, freezing rain, etc., the
locomotion mechanism may be attached to ice. When the ice accumulation reaches a certain extent, the normal
movement of the mechanism may be affected. In order to study the adaptability of the landing gear mechanism in the
above extreme climate conditions, a multi-body dynamics model of civil aircraft landing gear was established based
on ADAMS platform. Considering the effects of gravity, ice viscosity and friction force on the movement of the landing
gear, the driving torque of the landing gear mechanism under different temperatures and different ice types was
simulated and analyzed. The results show that gravity has the greatest effect on landing gear retraction under normal
temperature and no ice condition. When frozen ice is formed at ambient temperature of —25°C, the landing gear
requires the maximum ice-breaking driving torque. When the landing gear freezes (freezing ice or impinging ice), the
driving torque values required to break the ice are highly distributed. In the case of serious ice accumulation in the
landing gear, ice breaking cannot be achieved by driving alone, and ice removal must be performed. In this paper, the
modeling process of multi-condition icebreaking dynamics model of landing gear has good portability and can be
extended to the icebreaking dynamics simulation of other mechanisms.

Key Words: civil aircraft; landing gear; ice; dynamic analysis; environmental impact
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