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Vibration calculation method for sandwich panels with
three—dimensional elastomer core
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(National Key Laboratory on Ship Vibration & Noise, China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Sandwich structures have been widely used in fields of sound insulation panels and vibration re-
duction structure design due to their lightweight, excellent performance in vibration reduction and sound in-
sulation. Usually, sandwich panels in vibration tend to exhibit bending vibration modes in the low frequency
band.However, the properties of sandwich skin materials and core materials often differ significantly, result-
ing in rich vibration modes in the midium and high frequency bands. Therefore, it is necessary to establish a
theoretical prediction method for sandwich panel vibration applicable to various frequency bands. In this pa-
per, a new theoretical calculation method for sandwich panel vibration was developed, in which three—dimen-
sional elastic mechanics theory was applied to core material of sandwich panel while thin plate theory was ap-
plied to skin material. The theoretical method presented in this paper can reflect the bending deformation
mode and dilatational deformation mode of sandwich panels, and allow for normal deformation of sandwich
panels. As a result, the method can significantly improve the accuracy of vibration prediction calculation for
medium and high frequency bands. Comparison of the calculation results of the theoretical method in this pa-
per with those of other theoretical calculation methods and finite element method by an example proved the

effectiveness and advantages of the theoretical method in this paper.
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Tab.2 Natural frequencies of sandwich panel

. TR £ BRITIHE Reissner B Mead Fli£" AR SCHR
Pk PRl W1 /He AR /He W M. RE BUR/M RE
1 (1,1) 346.6 3339 -3.7% 352.0 1.6% 350.6 1.2%
2 (2,1) 531.6 506.0 -4.8% 538.1 1.2% 534.1 0.5%
3 (1,2) 595.8 565.4 -5.1% 603.4 1.3% 597.8 0.3%
4 (2,2) 721.2 681.4 -5.5% 732.7 1.6% 722.9 0.2%
5 (3,1) 747.3 705 =5.7% 759.5 1.6% 748.6 0.2%
6 (1,3) 869.4 816.6 -6.1% 887.2 2.0% 870.5 0.1%
7 (3,2) 894.9 839.9 -6.1% 914.3 2.2% 896.1 0.1%
8 (2,3) 962.3 900.8 -6.4% 985.8 2.4% 963.6 0.1%
9 (4,1) 976.2 913.6 -6.4% 1000.9 2.5% 977.8 0.2%
10 (4,2) 1097.4 1021.2 -6.9% 1130.1 3.0% 1098.7 0.1%
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