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ABSTRACT

An improved formulation of the MNDIF method is introduced to extract highly accurate natural

frequencies of concave plates with arbitrary shape. Originally, the MNDIF method cannot yield accu-

rate natural frequencies for concave plates. It can be applicable to only convex plates. To overcome

this weak point, a new approach of dividing a concave plate into two convex domains and applying

the MNDIF method to each domain is proposed and the

ification examples.
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Table 2 Natural frequencies(Hz) of the concave plate
with a deep notch by the proposed method
and FEM(parenthesized values denote errors
(%) with respect to the values by FEM with

ution) 1701 nodes)
Pé;p;ﬁf:id Srlrllt;(ti}?:é?"l)n Ex.act(“) FEM Proposed method(M=15) FEM
(29 nodes) | (29 nodes) solution” (1238 nodes) 28 30 32 1701 | 976 | 451
nodes | nodes | nodes | nodes | nodes | nodes
1| 23.79(0.00) | 23.79(0.00 2379 | 23.81(0.08
(0.00) (0.00) (0.08) 1| 4370 | 4332 (463'6434) 40.74 | 40.88 | 41.17
2| 49.48(0.00) | 49.48(0.00) | 4948 | 49.60(0.24) S129
2| star | 5130 | B | 5150 | sLe6 | 5182
3| 69.46(0.00) | 69.46(0.00) |  69.46 | 69.67(0.30) Py
30| 8343 | o0 | 80| 340 | 8361 | 8422
4] 923000.00) | 92.300.00) | 9230 | 92.87(0.62) :
4 | 9834 | 9848 (95'2469) 98.75 | 98.97 | 99.42
5| 95.150.01) | 95.1600.00) |  95.16 | 95.46(0.31) :
123.7
5| 1241 | 1237 1217 | 1222 | 1235
6| 137.90.07) (1033'71) 1380 | 138.7(0.51) (1.64)
145.4 6 | 1571 | 1576 | 70 | 1508 | 160.7 | 1632
7| 161034 | o 1456 | 146.6(0.69) (138)
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Table 3 Natural frequencies(Hz) of the asymmetric
concave plate by the proposed method and
FEM using 1267 nodes(parenthesized values
denote errors(%) with respect to the values

by FEM)
1 2 3 4 5 6
Péfeﬁﬁf‘;d 41.85 | 75.94 | 124.5 | 1403 | 155.8 | 2117
(im1s) | (©79) | 0.03) | 0.08) | (0.00) | (0.13) | (0.70)
FEM | 41.54 | 75.96 | 1244 | 1403 | 155.6 | 2132
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