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Free Vibration Analysis of Rectangular Hates with Three
Edges Supported and One Edge Free

XU @ ~tou's XU Lei *
(1. Cdlege of Gvil Engineering - Zhengzhou University » Zhengzhou 450002 China : 2. National North China Hectric Power Engineering

Abstract . Mbde shapes of plate must possess orthogonality under free vibration - The mode shape expressions of the

rectangular plates with three edges supported and one edge free established by the arrangement method on the nmin

vibration direction can satisfy the governing differential equation and all boundary conditions and the mode shape en -
forcing all boundary conditions can possess orthogonality - The vibration wave nunber in expression is unique at the

main vibration direction and is not unique at the other direction - The waveform used in the node shape is in aggre -
ment vith the deformation pattern permnitted by the edge support In this paper it proves that the node shape is or -
thogonality the neaning of the arrangenent nethod is darified by analyzing the structure of node shape expression »
the free vibration frequency equations of rectangular plates with different boundary conditions are deduced  and
twenty —five free vibration frequencies and corresponding nodal line diagrans per plate are calculated swhich clearly
showthe method above is theoretically correct -

Key words : elastic plate ;free vibration ; mode orthogonality



