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Abstract: The performance estimation of a landing gear with uncertain parameters is presented. In actual use, many
parameters can have certain degrees of variations that affect the energy absorbing performance. For example, the shock
strut gas pressure, oil volume, tire pressure, and temperature can deviate from their nominal values. The objective
function in this study is the ground reaction during touchdown, which is a function of the abovementioned parameters
and time. To consider the uncertain properties, convex modeling and interval analysis are used to calculatethe objective
function.The numerical results show that the ground reaction characteristics are quite different from those of the
deterministic method. The peak load, which affects the efficiency and structural integrity, is increases considerably
when the uncertainties are considered. Therefore, it is important to consider the uncertainties, and the proposed
methodology can serve as an efficient method to estimate the effect of such uncertainties.
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Fig. 1 Shock absorber schematic

Fig. 2 An airframe model with landing gears
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Table 1 Bounds of uncertain properties

Property Nominal value Deviation
Inflation pressure 1.17 MPa 120%
Oil volume 2000 cc +10%
Tire pressure 0.8 MPa 1£20%
Temperature 20°C -20°C <T<40°C

Ellipsoid (Convex modeling)

X3

Box (Interval analysis)

Fig. 4 Comparison of uncertain parameter sets
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Fig. 9 Landing conditions with various aircraft attitude
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