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Free Vibration Analysis of Arbitrarily Shaped Plates with Free Edges
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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 requires no interpolation functions, no integration procedure is needed on boundary

edges of the plates and only a small amount of numerical calculation is involved, compared with

FEM and BEM. In order to explain the reason why spurious eigenvalues are generated when the
NDIF method is applied to free plates, the NDIF method has been considered for free vibration
analysis of both a fixed string and a free beam. Finally, verification examples show that natural
frequencies obtained by the present method agree well with those given by an exact method or a

numerical method (ANSYS).
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A Z7(fixed boundary condition) 2] (33)2 o4
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Miem o] 10 A £ WA

Fig. 2 Finite membrane(or plate) located on an
infinite membrane(or plate)
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NDIFEethOd e 23 ol B olAE Fo A2Ho) Aok(AW B
- xact solution y me s 3 o . o
(before sorting) | (after sorting) | Plate | Membrane A 2= Bl A A= AR
2.29 2.29 2.29 ~
240 240 = 7l
3.01 3.01 3.01
3 i B T o] ERE 0RHE VIHEAEARY AL
453 153 153 ' 93t} A7 EH U5 (KRF-2002-041-D00029)
4.64 4.64 464
514 5.14 Zon2d
5.52 552
ggi ggi ggi (1) Kang. S. W.. Lee, J. M. and Kang, Y. J.

Table 2 Eigenvalues of the elliptic plate obtained
by the proposed method and the other

method
NDIF NDIFH Plate Membrane
(before sorting) |(after sorting) ?%gll\%l S?é‘;gg?)
1.81 1.81 1.81
1.96 1.96 1.95
2.08 2.08
2.73 2.73 2.74
2.83 2.83 2.83
291 291 291
3.04 3.04
3.58 3.58
3.70 3.70 3.70
3.80 3.80 3.80
3.84 3.84 3.84
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