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Impact Analysis of Oleo-pneumatic Nose Strut for Light Aircraft

Park, IllI-Kyung*, Choi, Sun-Woo** and Jang, Jae-Won***

Abstract

In this study, a nonlinear 2 degree of freedom mathematical model has been
developed for impact analysis of the nose landing gear of a light aircraft which is
composed of an wheel & tire, an Oleo-pneumatic shock strut and the castering wheel
fork for the differential braking steering, and then the response of impact is computed
using a numerical method. The mathematical model of a nose landing gear contains
nonlinear characteristics which are an impact load - deflection property of a tire and
internally frictional forces between an inner surface of an upper cylinder and a bearing
of a lower rod due to side forces like the declined angle of strut, the moment due to
an wheel fork, the side drag due to a steering and it is computed using the 4th-order
Runge-Kutta method. The comparison process between analytical results and
experimental results of the other proven nose landing gear is carried out to verify the
mathematical model.
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F, Total oleo-pneumatic strut internal force
F;, Hydraulic force
F, Pneumatic force

£} Internal bearing friction force
s

factor to indicate sign of friction force

mass density of hydraulic fluid

p
A;, Hydraulic area

A, Net orifice area

C,; Coefficient of discharge

D, Initial gas pressure in upper chamber
A, Pneumatic Area

v, Initial gas volume

Friction coefficient of bearing
s Shock strut axial stroke

Ff Internal bearing friction force
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Parameter Value Unit
W1 1093.6 kgf
w2 59.42 kgf
© 0, 10 deg
1] 0, 160 deg
Cd 0.9 None
n 1.12 N/A
KL 1 None
D 0.6858 m
11 0.6785 m
12 0.22 m
pa0 299920 Pa
v, 0.001 m3
" D\frtmztrlnci.c 0:'30.’15 N/A

Parameter Value Unit

W1 2025 kgf

W2 75 kgf

4 7 deg

B 156 deg

Cd 0.9 None

n 1.12 N/A

KL 0.667 None

D 0.36 m

l1 0.105 m

l2 0.22 m

Pao 689475.7 Pa

v, 0.00035 ms
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