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ABSTRACT

In this study, a nonlinear aercelastic analysis system for the fighter wing with tip-store has been
developed additionally in the transonic and supersonic flow region. The unsteady CFD code based on
the transonic small disturbance theory has been incorporated to consider the numerical capability for
the aerodynamic nonlinear effects. The coupled time-integration method is used to observe the detailed
nonlinear aeroelastic responses for elastic wings in their flight condition. A conservative wmg-box model
of a fighter wing with tip-store is modeled by MSC/PATRAN and the cprresponding free | Vlbratlon
analysis has been performed by MSC/NASTRAN. The results of flutter analyses are. presemngd in the

subsonic, transonic and supersonic flow regime.
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Table 1 Element properties of fighter wing

[

F

o

p

Property Value (Bay)
1, 2 3 4
Thickness (in)

0.25, 018, 0.13, 0.12

0.25, 0.18, 0.13, 0.12

0.135, 0.12, 0.09, 0.05

Structure | Element

CTRMEM
CQDMEM

CSHEAR

Skin

Front/Rear

Spar_ Web
Inner

Spar Web
Rib
Front/Rear
Spar Cap

CSHEAR 10.075, 0.065, 0.05, 0.03

CSHEAR | 0.08, 0.08, 0.08, 0.08
Area (sq. in)

1.75, 1.35, 0.60, 0.08

CROD

Inner
Spar Cap
Spar
Stiffner

CROD | 1.00, 0.75, 0.60, 0.08

CROD | 0.05, 0.05, 0.05, 0.05
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Fig. 1 First four fundamental mode shapes.
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Fig. 3 Surface steady-pressure contours for the
F-5 wing with a tip missile (M=09, «,=05" ).
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Fig. 4 Surface steady-pressure comparisons
between theory and experiment for the F-5 wing

with a tip missile (M=0.9, @,=0.5" ).
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Fig. 5 Unsteady upper-surface
between theory and experiment for the F-5 wing
with a tip missile (M=09, @.20.0°, @wn=0.11°,
kv=0.275).
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Fig. 6 Flutter velocity and frequency vs. Mach
number.
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