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In-Plane Vibration Analysis of General Plates
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Abstract : In order to analyze accurately the vibration of a structure by using the finite element method (FEM),
we have to model a analytical structure as a numerical model with many degrees-of-freedom. However, in this
case, the FEM needs much computation time and storage. The authors developed the finite element-transfer
stiffness coefficient method (FE-TSCM) for overcoming the drawback of the FEM. In this paper, the authors
apply the FE-TSCM to the in—plane vibration analysis of general plates with various shapes. Two numerical
examples, a rectangular plate and a triangular plate, are used to compare the results of the FE-TSCM and the
FEM. Through the numerical calculation, we confirm that the FE-TSCM can be applied to the in—plane free or
forced vibration analysis of the general plates with various shapes and is effective to in-plane vibration
analysis of general plates.
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Table 1 Natural frequencies of computation model
1 by FE-TSCM [unit : Hz]

Number of strips
Mode
8 16 24 32 40
1 6.630 | 5438 | 5176 | 5.080 5.034
2 31.952 | 27950 | 26704 | 26.231 | 26.004
3 33.091 | 31.978 | 31966 | 31.962 | 31.960
4 76.205 | 65.042 | 62118 | 60972 | 60.412
5 9719 | 96.178 | 95977 | 95.905 | 9H.870

Table 2 Natural frequencies of computation model
1 by FEM [unit : Hz]

Number of strips
Mode
8 16 24 32 40
1 6.630 | 5438 | 5176 5.080 5.034
2 31.952 | 27950 | 26,704 | 26.231 | 26.004
3 33.091 | 31978 | 31.966 | 31.962 | 31.960
4 76.205 | 65.042 | 62118 | 60972 | 60.412
5 97195 | 96.178 | 95977 | 95905 | 95.870

(a) 1st natural mode

R

(b) 2nd natural mode

(¢) 3rd natural mode

Fig. 4 Natural modes of computation model 1
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Table 3 Natural frequencies of computation model
2 by FE-TSCM and FEM [unit: Hz]

Mode Number of strips
5 10 20 30 40
1 169.25 | 157.36 | 15350 | 152.69 | 152.40
2 30048 | 337.00 | 327.30 | 32452 | 32342
3 42350 | 379.70 | 36810 | 366.02 | 365.28
4 77641 | 633.75 | 57755 | 563.89 | 558.54
5 809.79 | 762.28 | 750.16 | 74750 | 746.46
6 926.55 | 881.19 | 827.71 | 80346 | 793.75
7 1122.96 | 93968 | 874.63 | 871.09 | 869.90
8 123815 | 1037.43 | 988.06 | 969.36 | 959.86




(a) 1st natural mode

(b) 2nd natural mode

Fig. 8 Natural modes of computation model 2
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