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ABSTRACT

A new meshless method for obtaimng natural frequencies of arbitrarily shaped plates with the

free boundary condition is introduced in the paper. In order to improve the characteristics of

convergence and accuracy of the method, a special local polar coordinates system is devised and

located for each of nodes distributed along the boundary of the plate of interest. In addition, a new
way of decreasing the size of the system matrix that gives natural frequencies of the plate is

employed to reduce the amount of numerical calculations, which is needed for computing the

determinant of the system matrix. Finally, the excellence of the characteristics of convergence and

accuracy of the method is shown in several case studies, which indicate that natural frequencies

by the proposed method are very accurate and converged swiftly to exact values as the number of

boundary nodes increases.
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Table 2 Natural frequency f; of the circular plate

l Number of nodes{proposed method) 1&}1;351\:15
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Number of nodes(proposed method) ﬁg&s

12 14 16 18 nodes)

1 51.62 01.62 51.62 51.62 51.76
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5 | 211.14 | 211.15 | 211.18 | 211.18 211.02
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Teble 3 Natural frequency fi of the elliptic plate

Number of nodes(proposed method) %%21{35
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