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A Study of Flutter Analysis for the Composite Box Wings with Various Laminates
Y. H. Chung’, H. J. Kwon™, D. H. Kim™", 1. Lee”™, C. G. Kim

ABSTRACT

In this study, the flutter analysis for a rectangular box wing and an actual fighter wing with composite skin,
aluminum spar and aluminum rib has been conducted. A conservative 3D wing-box model of an actual wing is
modeled by MSC/PATRAN and the corresponding free vibration analysis has been performed by
MSC/NASTRAN. The finite elements of membrane, rod and shear panel are used. Using the practical ply angles,
various composite laminates are composed and analysed. The DLM code which is linear aerodynamic theory in
frequency domain is applied to calculate unsteady aerodynamic pressure in subsonic flow region and the V-g and
p-k methods are applied to obtain the solution of aeroelastic governing equation in frequency domain.
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Table 2 Natural freq. of present analysis vs. Venkayyal[6] for
rectangular aluminum wing
mode 1 2 3 4 5
Ref.[6] 6.26 2475 37.57 71.77 110.35
Freq.
(Hz) -
present 6.31 24.05 37.70 69.63 108.89

Fig. 1 Rectangular box-wing.
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Fig. 2 Fighter wing model geometry.
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Mode 4 (69.63Hz)

Fig. 4 Mode shapes of rectangular wing.

Table 4 Flutter speed of present analysis vs Venkayya[6] for
rectangular aluminum wing

span X chord 6x4 15%9 24X 9
Flutter Ref.[6] 9945 | 10314 | 10,400
Speed(in/s) Present | 9916 | 10264 | 10,360
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Table 6 Flutter analysis results for fighter wing model
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(2] V-g Method P-k Method
Flutter Flutter Flutter Flutter
Speed Freq. Speed Freq.
(in/sec) (Hz) (in/sec) (Hz)
O 27380 9.48 25630 891
04/-43, 28220 10.04 26910 9.80
-45¢ 28211 10.08 27100 9.69
02/45,4 30386 9.68 28930 9.68
454 29315 9.47 28900 9.34
02/452/902 31461 9.85 29390 947
02/-435/903 29686 9.68 28580 9.50
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