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Finite Element Vibration Analysis of Multiply Interconnected Structure
with Cyclic Symmetry
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Key Words :Cyclic Symmetry (=3H &), Simply Interconnected Structure (gh4=o32 £x%), Multiply Inter-
connected Structure(t} 317 F+35), Discrete Fourier Transform(e]AF F2]¢o] ¥ 3l), Num-
ber of Nodal Diameter (A =2 74 57)

ABSTRACT

In this paper, a method of finite element analysis is presented for efficient calculation of vibration
characteristics of not only simply interconnected structure with cyclic symmetry but also multiply
interconnected structure with cyclic symmetry by using discrete Fourier transform by means of a
computer with small memory in a short time. Simply interconnected structure means it is composed of
substructures which are adjacent themselves in circumferential direction. On the other hand, multiply
interconnected structure means it is composed of substructures which are not adjacent themselves in
circumferential direction. First, a mathematical model of multiply interconnected structure with cyclic
symmetry is defined. The multiply interconnected structure is partitioned into substructures with the
same geometric configuration and constraint equations to be satisfied on connecting boundaries are
defined. Nodal displacements and forces are transformed into complex forms through discrete Fourier
transform and then finite element analysis is performed for just only a representative substructure. In
free vibration analysis, natural frequencies of a whole structure can be obtained through a series of
calculation for a substructure along the number of nodal diameter. And in forced vibration analysis,
forced response of whole structure can be achieved by using inverse discrete Fourier transform of
results which come from analysis for a substructure.
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Table 1 Natural frequency of square plate (Hz)

Mode No. | Whole structure Substructure m
1 1.63478E+01 1.63478E+01 2
2 2.38196E+01 2.38196E+01 2
3 2.95009E+01 2.95009E+01 0
4 4.22129E+01 4.22129E+01 1
5 4.22129E+01 4.22129E+01 1
6 7.42977E4-01 7.42977E +01 1
7 7.42977TE+01 7.42977E+01 1
8 7.71868E+01 7.71868E+01 0
9 8.41320E+01 8.41320E401 0
10 9.38390E 401 9.38390E+01 2
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nal geometry (Hz)

Mode Whole Substructure
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Substructure
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