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Fig.1 Rectangular plate undergoing overall motion
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Fig.2 Deformation for a rectangular plate
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Table 1 The geometric and the material data for the plate

Notation Data
Length a 1.0m
Width b 0.5m
Thickness h 0.0025 m
Young’s modules E 7.0 x 10" N/m?
Poisson’s ratio v 0.3
Mass per unit area p 7.5 kg/m?
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Fig.3 Tip lateral deflection of plate( 2 = 10 rad/s)
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Fig.4 Tip lateral deflection of plate(£2 = 20 rad/s)
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Fig.5 Comparison of different methods (2 = 10 rad/s)
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DYNAMIC ANALYSIS OF RECTANGULAR PLATE
UNDERGOING OVERALL MOTION

Jiang Jianping Li Dongxu
(College of Aerospace and Material Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract The rectangular plate undergoing overall motions was investigated. The dynamic equations were

derived through the Finite Element Method and Lagrange equations. Different from the conventional linear

modeling method which employs three Cartesian deformation variables, the present modeling method used two

non-Cartesian variables along with one Cartesian variable to describe the elastic deformation. Therefore the dy-

namic stiffness terms was captured. The numerical study demonstrated that the equations of motion presented

here are more reliable and accurate than the traditional dynamic equations. Some errors will appear if the as-

sumption modal method is used to describe the deformation of flexible plate undergoing overall motions.
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