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Fig.10 STL plotted as a function of frequency for honeycomb sandwich
panels excited by incident sound having different elevation angles and

fixed azimuth angle (8 = 0°)
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Table 3 Comparison between STL dip frequency and structure

natural frequency for different sound incident elevation angles

STL Elevation Prediction/ Eq.(11)/

dips m angles/(°) Hz Hz
1 1,1 0,30,60 521,521,520 520.65
2 (1.2) 30,60 1113,1112 1112.46
3 (1,3) 0,30,60 2044,2044,2044  2044.25
4 3.1 0 2788 2788.10
5 (14) 30,60 3251,3248 3250.58
6 (3,3) 0,30,60 4091,4091,4093  4090.81
7 (1,5) 0,30,60 4664,4664,4663 4663.64
8 (3.4) 30,60 5141,5 141 5140.92
9 (1,6) 30,60 6223,6223 6223.34
10 (3,5) 0 6390 6389.97
11 5,1 0 6455 6454.88
12 (5,3) 0 7481 7481.14
13 1,7 0,30,60 7882,7882,7882  7881.72
14 (5.4) 30,60 8327,8328 8327.34
15 3,7 0,30,60 9300,9300,9329  9300.09
16 (5.5) 0 9354 9354.21
17 (1,8) 30,60 9603,9603 9603.18
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VIBROACOUSTIC PERFORMANCE OF SIMPLY SUPPORTED HONEYCOMB
SANDWICH PANELS V

Ren Shuwei Xin Fengxian Lu Tianjian?
(State Key Laboratory for Mechanical Structure Strength and Vibration, School of Aerospace, Xi’an Jiaotong University, Xi'an710049, China)

Abstract Honeycomb sandwiches used as hulls and floor panels of high-speed train and other transportation vehicles
require not only excellent mechanical stiffness/strength but also good sound insulation performance. The vibroacoustic
performance of a finite rectangular honeycomb sandwich panel with simply supported boundary conditions is investi-
gated analytically. The vibration governing equation of the structure is established by applyi'ng an equivalent method for
the honeycomb core and Reissner’s theory for sandwich panels. With sound pressure introduced into the vibroacoustic
governing equation in the form of double Fourier series, the resultant equations are solved numerically in conjunction
with fluid-structure coupling condition. Numerical simulation results with the method of finite elements are employed to
validate the analytical model, with excellent good agreement achieved. The developed model is used to investigate the in-
fluence of several key system parameters on sound transmission of the structure, including the core thickness, honeycomb
wall thickness, in-plane panel dimensions and sound incidence angles. The model presented here holds great practical

potential for the optimization design of honeycomb sandwich structures.

Key words honeycomb sandwich, simply supported, vibration, sound transmission loss, analytical model
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