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Vibration Analysis of a Spinning Annular Plate With
ANSYS

Bih-Sheng Hsu?! and Jie-Shiou Tsai?

1. Associate Professor, Department of Mechanical Engineering, National Ilan Institute of
Technology
2. Graduate, Department of Mechanical Engineering, National Ilan Institute of Technology

Abstract

An analysis of the free vibration of a spinning annular plate with (1) no interior constrains (2) interior rigid
point supports (3) grounded circular line guides is presented in this study. The finite element models were created
with the FEM software ANSY'S and the convergence on the number of elements are studied first. Numerical results
obtained are compared with the theoretical results presented in the literatures. Good agreements are found in the
most cases, However, due to the fact that the Coriolis acceleration are not considered in the ANSY'S, the phenomenon
of the bifurcation of natural frequencies is absent in the numerical results. Even though, the ANSYS has become a
popular CAE software with high accuracy and is applied in engineering widely.
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M N ANSYS Hz ANSYS W’ %
0 1 252.31 6.55 6.55 0
0 0 257 .82 6.609 6.66 0.45
0 2 302.91 7.86 7.96 1.27
0 3 505. 73 13.12 13.28 1.22
1 0 1649. 3 42.78 42.62 0.37
1 1 1721.9 44 .67 44 .64 0.067
1 2 19502 50. 64 50.96 0.63
1 3 2363. 8 61. 32 62.009 0.38
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3
ANSYS Hz ANSYS W’ %
252.31 6.55 6.62 1.06
255.87 6. 64 6.67 0.45
283.35 7.35 7.49 1.90
302.94 7.86 8.04 2.29
443,63 11.51 11.78 2.34
505. 74 13.2 13.32 1.52
745.66 19.34 20.03 3.56
844 . 45 21.91 22.41 2.28
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ANSYS Hz ANSYS W' %
273.29 7.009 7.17 1.12
392.58 10.18 10. 45 2.65
657.18 17.05 17.83 4 .57
5
ANSYS Hz ANSYS N %
278.19 7.22 7.36 1.94
355.70 9.23 9. 44 2.28
673.03 17.46 18.28 4.70
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ANSYS Hz ANSYS W' %
392.13 10.17 10. 45 2. 75
516.94 13.41 14.11 5.22
1036.6 26.89 28.97 7.73
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M N ANSYS Hz ANSYS W %
0 0 15 86 . 41.15 41.2 0.12
0 1 1656.5 42.97 43.1 0.93
0 2 1882.7 48.84 48.9 0.12
0 3 2303.2 59.74 58. 4 2.24
2 7 ANSYS [ 3, 4]
ANSYS ANSYS
ANSYS ( X r=66mm (
4 ( r=66mm 5 [ 1]




( x r=66 mm)

=41.15 =42.97

49



(1)
ANSYS
ANSYS
Q
Q’ Q=0 phaD 2
(Coriolisaccel eration) (bifurcation) [5]
(mode) (forward mode)
(backward mode) ANSYS



70

w N B O

W B O W KN = O

6 5F
60_ —n
—n
55— —
—n
50r
45|——————-‘-— s
4 0r
35
30 | | |
1 2 3 4 5
6 m=1
80
"o /
60 - / - = n
= = n
5 () o ————— A—--n
40 - T
—n
- n
20 e —
m wm = = - = - - - --:
10 ========:::_;__.-L
O 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10
m=20

51




6 ANSYS

ANSYS
@ 2

ANSYS

m=1 m= 2
( JANSYS prsetress

1. S. C. Huang ambde®ry Sof HRec  dt9®mRge Applied to Modal An e
Mu kptoii nt "Suppornal of Vibration and ,Acpogufs@®8 cs, Transaction
2. S. C. Huang ‘¥ndédrBti 8nsHefi @l1l%S98 haiirncgu lAanrm ul idral P@ @ilt e wi $ d
and Vibration, -%47. 164, No . 3, pp535

3. 2000 —ANSYS

4. 1998ANSS

5. S. C. MEfafnegc t(sl 9Bf8 )Cor i ol i s Accelerat’i®h. olD.t DPesVYebtatio
University.

91 09 16
91 09 26

52






	04cg91t
	04eg91t
	04ct91t

