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Flutter Characteristics of Double-Swept Composite Wings

Kyo-Nam Koo

A new planform of a wing having two sweep angles is proposed to enhance the
aeroelastic stability of a swept-forward wing. The double-swept wing has two sweep
angles with inboard wing swept-back and outboard wing swept-forward. Aeroelastic
analysis is performed with the finite element method to model wing structure and the
doublet point method to predict aerodynamic loads. The sweep angle of the inboard wing
is varied in this analysis while the outboard wing is swept forward to a pre-selected
amount. The results show that the aeroelastic stability can be drastically enhanced by
adjusting the sweep angle of the inboard wing. The effect of the fiber orientation in the
double-swept composite wing is studied and the proper ply angle is identified to

maximize critical speed.
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Fig. 1 Geometrical definition and coordinate of
double-swept wing.
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Fig. 2 Variation in sweep angle of inboard
wing and definition of fiber orientation.
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Fig. 3 Aeroelastic speeds of double-swept
quasi-isotropic composite wing:
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Fig. 4 Aeroelastic speeds of double-swept
quasi~isotropic composite wing:
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Fig. 6 Effect of fiber orientation on aeroelastic
speeds of double-swept anisotropic wing:

[6/0/£45/901 %, ¢ =0.5¢, A=30°,

A4,=-30°

—o— Flutter

—a— Divergence

-0 Flutter (ply drop-off)

140 3 --a-- Divergence (ply drop-off)

Velocity (m/s)

0 20 40 60 80 100 120 140 160 180
Fiber Orientation, & (deg)

Fig. 7 Effect of fiber orientation on aeroelasic
speeds of double-swept anisotropic
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Fig. 8 Effect of fiber orientation on aeroelastic
speeds of double-swept anisotropic
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