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New Formulation of MNDIF Method for Eigenvalue Analysis of Plates
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ABSTRACT

A new 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 accurate natural 
frequencies for concave plates. To overcome this weak point, a new approach of dividing a concave plate 
into two convex domains is proposed and the validity and accuracy is shown in a verification example.
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Fig. 1 Concave plate divided with 2 convex domains 
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Fig. 2 Rectangular plate divided with 2 domains 

Table 1 Natural frequencies (Hz) of the rectangular plate by the 
proposed method, the exact solution, and FEM (parenthesized 
values denote errors (%) with respect to the values by the exact 
solution).

proposed method 
(29 nodes, 15M )

exact

solution(11)

FEM(ANSYS) 

(1238 nodes) 

1 23.79 (0.00) 23.79 23.81 (0.08)  

2 49.48 (0.00) 49.48 49.60 (0.24) 

3 69.46 (0.00) 69.46 69.67 (0.30) 

4 92.30 (0.00) 92.30 92.87 (0.62) 

5 95.15 (0.01) 95.16 95.46 (0.31) 

6 137.9 (0.07) 138.0 138.7 (0.51) 

7 146.1 (0.34)  145.6  146.6 (0.69) 

15M
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