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{Finite Element Vibration Analysis of Structures with Cyclic Symmetry

using Discrete Fourier Transform)

(Chang-Boo Kim , Joung-Rak Kim)
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Fig. 1. Partition of whole structure
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Fig 2. Geometry of substructure
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Table 1. Natural frequency of square plate (Hz)

Mode No.[Whole structure| Sub-structure | m
1 1.634784E1 1.634784E1 2
2 2.381963E1 2.381963E1 2
3 2.950085E1 2.950085E1 0
4 4.221287E1 4.221287E1 1
5 4.221287E1 4.221287E1 1
6 7.429770E1 7.429770E1 1
7 7.429770E1 7.429770E1 1
8 7.718681E1 7.718681E1 0
9 8.413202E1 8.413202E1 0
10 9.383896E1 9.383896E1 2
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Table 2. Natural frequency of circular plate (Hz)
Mode No. | Whole structure Substructure m
1 1.188743E+02 1.188743E+02 1
2 1.188743E+02 1.188743E+02 1
3 1.278618E+02 1.278618E+02 0
4 1.596227E+02 1.596227E+02 2
5 1.596228E+02 1.596227E+(2 2
6 3.118167E+02 3.118167E+02 3
7 3.118167E+02 3.118167E+02 3
8 5.395951E+02 5.395951E+02 4
9 5.395951E+02 5.395962E+02 4
10 7.980078E+02 7.980078E+02 0
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Table 3. Damped Amplitude and phase of displacement

in x direction

Node Amplitude(mm)

No. Whole Sub-
structure structure
27 | 5.2781E+Q0 | 5.2781E+00
219 | 4.2029E-01 | 4.2029E-01
411 | 4.7919E+00 | 4.7919E+00
603 | 4.2030E-01 | 4.2030E-01

Phase(Deg)
Whole Sub-
structure structure
2.8057E+02 | 2.8057E+02
3.3397E+02 | 3.3397E+02
7.9400E+01 | 7.9400E+01
3.3397E+02 | 3.3397E+02
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Fig. 5. FEM model for whole structure of circular plate
with hole
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Fig. 6. FEM model for substructure of circular plate with
hole

6. 48

&8 728 AFEHL AT B3 RPald
W AHgdlel AW ANE A WS Be AFY 9
£33 A4 Aol a7

aed ¢@udy FRES GEgE PRI FUEA
2EFZE @D dale FRaLHHE o4 Faow
Asol Bty AAHo 2 sUFaN AN Bag A%
o) &7} WA aslol AgFel ARHANE FLF o
Mol 7i5s HAT RETERY FVLARY =M A
ATZE AARTE = 2R HHL 9 5 ANk

=8, ARARI] Bol 288 L& AFAA Fool A
g PEe ASHERA A4 Fus=Y Lase AR
B A4S 44 2 & AN

Add Pe ¢PATRES) FAYNA $8" 4%
Ak,

Hae

1. R. M, Orris and M. Petyt, "Finite Element Study of
Harmonic Wave Propagation in Periodic Structures”, Journal
of Sound and Vibration, pp.223-236, 1974

2. Peter C. Kohnke, ANSYS Engineering Analyis System
Theoretical Manual, Swanson Anaysys Systes INC., 1986

3. D. L. Thomas,
Structures,” International Journal for Numerical Methods in
Engineering, 14, pp.81-102, 1979

4. EBHH— BRES, "ARE o RS B 48 28 r R
o HEEE 2 B To 2), BF BREBE RZuE CR),
4548 399%%, pp. 1206-1216, 1979

5. The MacNeal-Schwendler Corporation, MSC/NASTRAN,
Handbook for Linear Analysis, MSC/NASTRAN VERSION
64, 1985

6. EMR.C., NISA II, Engineering Mechanics Research
Corporation, 1993

"Dynamics of Rotationally Periodic

- 226 -



