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Table 1 Table 1 Geometry size and material parameters of

the viscoelastic sandwich circular plate

Constraint layer  Core layer
Geometry Radius/m 1.0 1.0
size Thickness/m 4x1073 8 x10 73
Elastic modulus "
. 50
/MPa 7.2 %10
Poisson ratio 0.30 0.49
Material . .
Viscoelastic
parameters 4 — 0.20
/(kg/m-s")
Density 5 3
5 2.7 x 10° 1.3 x10
/(kg-m™)

F2 3 g T T SR SO B e 2
BRI HR A5 B B SR04 S HE S o [ A 9 70 ) B e i3
SR IS A RO (FEM) 45 R VT T HAEL Kb m
HREE n T R R 2 R 3 AT, B
54 FRITE: R BRI, R WIA SO TR AR
K2 HETHEEME SRR B E A SE (Hz)
Table 2 Natural frequency (Hz) of fixed sandwich

circular plate

m n Present FEM Mode
0 1 31.622 31.603
0 2 123.108  122.841
0 3 275.811  274.592
1 1 65.806 65.723
1 2 188.299  187.673
1 3 371.704  369.580
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Table 3 Natural frequency(Hz) of of simply supported

sandwich circular plate

m n Present

FEM Mode

0 1 15.266

0 2 91.999

0 3 229.534

1 1 43.005

1 2 150. 052

1 3 318.116
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91.901
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316.91
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Fig.2 The effect of the core ratio on the frequency
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ANALYTICAL SOLUTION OF THE FREE VIBRATION OF
VISCOELASTIC SANDWICH CIRCULAR PLATE"

Liao Mingjian'*" Li Yinghui'
(1. School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)
(2. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract Free vibration characteristics of viscoelastic sandwich circular plate is presented. Based on the basic
assumption of elastic thin plate and Kelvin-Viogt constitutive equation, the vibration control equation of the visco-
elastic circular plate is established. The analytical expression of natural frequency and modes of free vibration is
derived by employing the method of separated variables. The natural frequency of fixed and simply supported
sandwich circular plate are calculated respectively. The results are compared with finite element method. The in-
fluence of core ratio on natural frequency and damping coefficient is discussed. Conclusions are as follows; (1)
The natural frequency increases at first, then decreases with the increase of core ratio. It is more obvious for high

order frequency. (2) The damping coefficient always increases with the increase of core ratio.

Key words viscoelastic sandwich circular plate, free vibration, Kelvin-Voigt, method of separated varia-

bles
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