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Nonlinear Transient Responses of Isotropic Plates Under Thermo-Acoustic Load

EE

FQUP

Cheng Tai Hong, 11 kwon Oh

Key Words : Single mode( 2 & =), Thermo-acoustic( 2

-2-3}), Random(# 9), Snap-through(~

-2

ABSTRACT

For high-speed aircraft and high-speed civil transport planes, certain structural skin components are subjected to very large
acoustic loads in an elevated thermal environment. In this study, we used the single-mode Fokker-Panck distribution to predict
displacements of isotropic plates subject to thermo-acoustic combined load. The single mode was formulated to predict the
nonlinear dynamic responses of postbuckled plates under acoustic random excitation. Acoustic random excitation was used
with Gauss distribution. Some important effects of the snap-through motion on the dynamic responses of the postbuckled plates

are described.
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v, 0g : Scaling factors for temperature
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M Poisson’s ratio

5 Young’s modulus

£ Mass density of plate

¢ Damping coefficient

« - Cubic nonlinear coefficient

T.: Buckling temperature
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Table 1 Parameters of aluminum plate

Parameters Numerical values
B.u,¢.h 750/400, 0.23,0.01, 3.15mm
o 85.4
L, 10°C
P 2700kg/m
= 69Gpa.
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Fig. 3 Time response under acoustic load (Randn)
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Fig. 4 Phse plot under acoustic load (Randn)
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Fig. 10 Time response under acoustic load
(1000 < Randn)



