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DYNAMIC ANALYSIS AND CONTROL OF COMPOSITE PLATES
IN SUPERSONIC AIRFLOW #*

Zhou Kai' NiZhen Huang Xiuchang Hua Hongxing
(Institute of Vibration ,Shock and Noise , State Key Laboratory of Mechanical System and Vibration, Collaborative Innova-
tion Center for Advanced Ship and Deep-Sea Exploration ,Shanghai Jiao Tong University , Dongchuan Road 800, Shang-
hai, 200240, China)

Abstract The plate structures are the basic elements in the flight vehicle, and they are exposed in severe environment
during the cruise with aerodynamic, thermal and mechanical loads acted on them. In this paper, the first order deforma-
tion plate theory and supersonic piston theory were employed to formulate the energy functionals of the composite plate in
supersonic airflow. The governing equations of the system were obtained by using the Hamilton’ s principle, and the dy-
namic responses of the plate were computed by adopting the Newmark method and Newton iteration method. The influ-
ence of key parameters on the dynamic behaviors of the composite plate was discussed. Finally, the vibration control of
the plate was carried out by using the nonlinear energy sink, and the results showed that the dynamic responses can be

suppressed by the nonlinear energy sink.
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