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Transverse vibration model of circular

Fig. 1

plate with elastic boundary condition
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Tab.1 The lowest six natural frequency parameters 2 for cir-

cular plate with free boundary condition

BB ChJrik SCECI5] SCRC16]
1 5.356 5.357 5.358
2 8.998 9. 002 9.003
3 12. 435 12.433 12. 439
4 20. 475 20. 466 20. 475
5 21.813 21. 820 21. 835
6 33.491 33.463 33.495
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£2 TEARFEARRNEK TEHZEWRE 6 HRMIES
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Tab.2  The lowest six natural frequency parameters £ for
simply supported circular plate with various K,
K RS B
' 1 2 3 4 5 6
0 4.932 13.896  25.612 29.709 39.956 48.478
(4.935) (13.898) (25.613)(29.719)(39.957)(48. 479)
10 4.936 13.898  25.613 29.721 39.958 48.479
10° 5.011 13.963  25.674 29.779 40.017 48.537
10° 7.985 17.358  29.335 33.560 43.864 52.531
10" 10.216  21.259 34.873 39.759 51.029 60.827
n 10.216  21.259 34.873 39.759 51.029 60.827

(10.216) (21.260) (34.877)(39.771)(51.031)(60. 829)
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Fig. 2 The first fourth mode shapes for simply supported circular plate with K,=10°

(a) F1MHRA

(a) 1" mode shape (b) 2" mode shape
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(c) 3" mode shape (d) 4" mode shape
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Fig. 3 The first fourth mode shapes of circular plate (with the arc (x/3,n) elastic restraint, K, =k, =10°); the first row

is calculated by present method; the second row is calculated by ABAQUS

£33 (n/3, o) MEMHZEREIRET 6 MEBME(K =k =
10°)

Tab.3 The first six natural frequencies for circular plate with

the arc (7n/3, =) elastic restraint K, =k, =10°

BEA BT IR Ssom/Hz fi\lix\QUS/HZ 1@2%/%
1 2.997 2.980 0. 560
2 6.991 7.032 0.579
3 14. 151 14.196 0.317
4 21.192 21.064 0.608
5 23.703 23.700 0.013
6 34.092 34.002 0. 265
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Fig.4 Vibration experiment setup of circular plate
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Tab. 4 Comparisons of the first six natural frequencies of cir-
cular plate with free boundary conditions between the

predicted and test results

BB Ik fsom/Hz fespesimen/Hz A2/ V6
1 481.97 482. 34 0.08
2 809. 69 793.13 2.09
3 1119.18 1072.12 4.37
4 1.841.92 1.809.03 1.82
5 1.964.15 1.992.29 1.41

(a) H1HrIRE (b) ZB2RHRA

(a) 1" mode shape

(b) 2" mode shape

(c) F3MIEHA (d) ZB4pHR7AY

(c) 3" mode shape (d) 4" mode shape

5 [RIRR R o) R S A 2 Uk A S S IO 45 2R X L (5 1
A7 MR 5, 55 2 47 2 T 25 2R

Fig. 5 Comparisons of vibration mode shapes of the cir-

cular plate between measured and predicted re-

ults (The first row is the measured results, the

second row is obtained by the present method)
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