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Free Vibration Analysis of Annular Sector Plates Using

Time Average Holographic Interferometry

Ki-Baik Lee, Jeong-Hun Kim, Jong-Moon Na

ABSTRACT

The study of the vibration characteristics of annular sector plates which are clamped
along their inner circumferential edge is important for structural engineers. The present
analysis consists of experimental method and numerical method. The experimental
method using time-average holographic interferometry is obtained vibration modes and
frequencies. The experimental results are verified by a numerical method using F.EM.
The important aspects of the present paper is the dependence of the natural frequencies
and the mode shape on the annular area changing sector angle. The radial nodal lines
converge to the center of the plate. As increasing sector angle, the radial modes are

predominant.
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Table.2.1 Material property of annular sector

plate
Cold rolling steel .
(SPCC 1) material property
Young's modulus 200GPa
Shear modulus 76.92GPa
Possion’s ratio 03
Density 8570kg/m'’

{unit:mm)

Fig.2.1 Apparatus of annular sector plate
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Fig.2.2 Schematic diagram for measuring
natural frequency
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Fig.2.3 Experimental arrangement for
construction
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Fig.2.4 Experimental arrangement for
reconstruction

3.z % nF

31 mae) XSy

Fig.3.1& W5zt 300 o of 2 Hgrie] 23y
ZHAEE @¥ERe] AF2c=E vy U
(a)e 1A1R=E Jehdadl 92Hzdl M 23 E2 7
A= 349 F§(bending)el AT (b)e 22%
=24 246Hzol A WA eH(radia) 0.2 1719] A
M(nodal line)& o2 3o + - T -, +2
180° 9o YAAE 7IAH H|EY AFE s A
o} (o) 3AREZR 641Hzol A TAEY AFWE
(circumferentia) 22 17§18 HHE 7141 eH
agggo) AML Fog 3o FHAL Yrh
(e 4128 Jele o2 1055HzeA w3
wikel AM 208 JIA1 AT (e)v TAR
=2 2323Hzel Al whwrake] AAH 2ot 43w
AN AE 7HAle AsRE, (e 8ARER
» 2479zl A Yehde A4 3ME JMRe AF
22 Jeiid, yiRde] 300 d o 5 63E=
e Ag3ez 7¥ 4 gded ol AFR=T}
JelhdEe o4 gide] 4842 33 5 s
AL olF F7] W R 2

Fig.3.2& ¥3%de uize] 60" 4 de A%
R & vehdi ok (a)e 97HzelAM ] 12tR =
2 Jehdin W2z}t 300 oA g ut@vtE 1

- 416 -



(Va) 1st Mode : 92Hz (b) 2nd Mode : 246Hz (¢) 3rd Mode : 641Hz

(d) 4th Mode : 1055Hz (e) 7th Mode : 2323Hz (f) 8th Mode : 2479Hz

Fig.3.1 Mode shape of annular sector plate at sector angle 30°

(a) 1Ist Mode : 97Hz ' (b) 2nd Mode : 137Hz

(c) 3rd Mode : 304z (d) 4th Mode : 641Hz

Fig.3.2 Mode shape of annular sector plate at sector angle 60°
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(f) 6th Mode : 836Hz

(g) 7th Mode : 1090Hz (h) 8th Mode : 1306tz

Fig.3.2 (Continued)

(a) 1st Mode : 105Hz

(c) 3rd Mode : 181Hz (d) 4th Mode : 313Hz
Fig.3.3 Mode shape of annular sector plate at sector angle 90°
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{e) 5th Mode : 551Hz

(f) 6th Mode : 689Hz

(g) 7th Mode :

725Hz

(h) 8th Mode : 917Hz

Fig.3.3 (Continued)
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Fig.3.4 Nondimensional natural frequency for
varing sector angle
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Table.3.1 Frequency parameter, A= wbzv oh/D, for annular sector plate

Sector Modes
angle, Method
a (degrees) Ist 2nd 3rd 4th 5th
2.780 7.434 19.37 31.88 Experiment
30 2.895 7.295 20.51 29.63 3231 FEM
2884 | 7286 | 1991 | 2028 | 3174 | reference [6]
2.931 4,140 9.187 19.37 20.76 Experiment
60 3.048 4.422 9416 19.72 21.49 FEM
3.034 4.387 9.289 18.99 20.80 reference [6)
3.173 3.506 5470 9.459 16.65 Experiment
90 3.114 3.601 5.621 9.563 15.69 FEM
3.112 3.604 5713 10.02 16.72 reference [6]
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