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ABSTRACT

Recent developments for high altitude, long endurance conventiona UAVs (HALE UAVS) have re-
vealed new issues regarding aircraft structure design and analysis. First of al, due to intensive mis-
sion requirements, the structures of HALE UAVs have lightweight and very flexible main wing with
high aspect ratio, and dender fuselage. For this kind of structures, aeroelastic characteristics are dif-
ferent from conventional aircrafts. Hence, currently developed analysis methods are not suitable to
fully understand strucutra dynamics of the very flexible aircraft, and to guarantee structural
reliability. Therefore, various structural studies considering nonlinear behaviors which are generaly ig-
nored for the conventiona aircraft strucutral analyis have been attracting researchers interests.
Nonlinear flutter of the very flexible wing is one of the subject to be studied in combination with
strong coupling between aeroelastic characteristics and flight dynamics. Herein, as preliminary study,
modeling and nonlinear system analysis of the 2D airfoild with torsional nonlinearity have been
discussed.
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Fig. 1. Schematics of 2D Airfoil
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Table 1. Nondimensional parameters

Description

V= Y nondimensional freestream

w,b velocity

m . .
= 2 density ratio

P!

1

r = ¢ radius of gyration
“ mb’
— Wy plunge-pitch natural frequency
w= .

w ratio

«
|k, | uncoupled natural bending
W=\ frequency
_ Ky uncoupled natural torsional
Wa= A7 | frequency
distance from airfoil center to

a elastic axis
z, distance from elastic axis to c.g.
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