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Aerothermoelastic Analysis of Laminated Composite Plate
in Sypersonic Region

II-Kwon Oh*, Dong-Min Lee* and In Lee**

ABSTRACT

Supersonic linear and nonlinear flutter characteristics are presented for laminated composite
plates subject to thermal loads. The quasisteady first-order piston theory is used to model the
supersonic aerodynamic forces. First order shear deformable plate theory (FSDT) considering von
Karman displacement-strain relation is used to account for geometrically nonlinear structural
behavior. The temperature distribution is assumed to be constant over the surface and a thermal
gradient though the thickness is also assumed to be constant. The static deformation due to
aerodynamic and thermal load is determined using Newton-Rhapson iteration method. The
complex eigenvalue problem is solved to investigate the linear and nonlinear panel flutter
phenomena and the Guyan Reduction method is used for the computational efficiency. The
postbuckling and linear flutter analyses are performed and the effects of the lamination scheme,
material type and boundary conditions are investigated. Nonlinear flutter characteristics for
limit-cycle-oscillation are also obtained.
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Table .1 Material Properties

Properties Graphite/Epoxy Boron/Epoxy
E1(GPa) 155 204
E2(GPa) 8.07 18.5
G12(GPa) 455 559
G23(GPa) 325 3.7

v12 0.22 0.23

plkg/md) 1580 2000

al(x10-6 m/m)/T -0.07 45
02(x10-6 m/m)/T 30.1 14.4
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in nonlinear panel flutter of isotropic
square plate with simply supported B.C.

Fig. 3. Response map for isotropic square plate
with simply supported B.C. in all edges.
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