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Free Vibration Analysis of Arbitrarily Shaped Plates with Free Edges
using Non-dimensional Dynamic Influence Functions

S.W.Kang, I.S. Kimand J. M. Lee
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Abstract

The so-called boundary node method (or NDIF method) that was developed by the authors has been
extended for free vibration analysis of arbitrarily shaped plates with free edges. Since the proposed method is
based on the collocation method, no integration procedure is needed on boundary edges of the plates and only
a small amount of numerical calculation is required. A special coordinate transformation has been devised to
consider the complicated free boundary conditions at boundary nodes. By the use of the special coordinate
transformation, the radius of curvature involved in the free boundary conditions can be successfully dealt with.
Finally, verification examples show that natural frequencies obtained by the present method agree well with
those given by exact method and other analytical methods.
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Table 1. Eigenvalues of the circular plate obtained by the

proposed method and the other method.

Exact solution

NDIF NDIF
(Beforesorting)  (After sorting) Plale  Membrane
2.29 2.29 2.29
2.40 240
3.01 3.01 3.01
3.50 3.50 3.50
3.83 3.83
453 453 453
4.64 4.64 4.64
514 5.14
5.52 5.52
575 575 575
594 594 594
6.21 6.21 6.21
6.38 6.38
6.84 6.84 6.84
7.02 7.02
7.27 7.27 7.27
7.59 7.59
7.74 7.74 7.74
5.
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