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Fig. 1  Definition of flow angle
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Fig.2  Panel geometry and finite element model
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Table 1

Panel geometry and physical parameters

at room temperature

Length and Width a=b =0.254m Thickness ~ h=2.5x10">m

E =71.0GPa Poisson ration v=0.32
. 3 Coefficient of the 6
Density p =2.768 x10° kg/rril a=2.14x107"1/°C

thermal expansion
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Fig.3  Elastic modulus and thermal expansion

coefficient with temperature
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Fig.4 The first — order natural frequency changes with temperature
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Fig.5 The second — order natural frequency changes with temperature
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Fig.6 The forth — order natural frequency changes with temperature
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Fig.7 The first four natural frequencies change with temperature
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Fig.8 The flutter speed of panel at room temperature ()
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THE FLUTTER ANALYSIS OF THERMAL
PANEL UNDER SUPERSONIC FLOW"

Li Lili

Zhao Yonghui

(Stake Key Laboratory of Mechanics and Control of Mechanical Siructures, Nanjing University of Aeronautics and Astronautics ,
Nanjing 210016, China)

Abstract The thermal effects on the kinetics of panel structure were studied. Combining the unsteady aerody-

namic model based on sunpersoin piston theory with structural dynamics equation, the flutter equation of thermal

panel was obtained. The flutter analysis on thermal panel was carried out by P — K method, and the trend of flow

angle on the flutter velocity was discussed. The numerical results show that thermal effect has a great impact on

the inherent characteristics of panel,thereby affecting the panel’ s flutter characteristic.

Key words thermal mode, panel flutter, Piston theory,
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