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Fig.1 Schematic diagram of corrugated sandwich panel and

sound transmission
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(a) Trapezoidal unit cell
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(b) Triangular unit cell
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Fig.2 Schematic diagram of trapezoidal and triangular unit

cells
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Tab. 1 Comparisons of theoretical and numerical simulation solutions of natural frequencies of trapezoidal and triangular

corrugated sandwich panels

- . BB TE I 80T i = IR ISR

B g5 /He BasLL/Hz W2/ % PS5 /He BAERLL/Hz w®E/ %
1 (1,1) 1259.03 1261.26 —0.18 1232.17 1244.19 —0.98
2 2,1) 2569.92 2524.30 1.78 2530.47 2523.08 0.29
3 (1,2) 3408.74 3494.35 —2.51 3386.56 3487.85 —2.99
4 (3,1) 4492.84 4404.37 1.97 4502.19 4475.82 0.59
5 (2,2) 4546.96 4510.12 0.81 4556.70 4540.87 0.35
6 (3,2) 6260.22 6119.87 2.24 6358.94 6244.21 1.80
7 (1,3) 6584.53 6637.53 —0.80 6634.25 6776.70 —2.15
8 (4,1) 6788.55 6664.52 1.83 6949.02 6934.10 0.21
9 (2,3) 7530.68 7467.95 0.83 7647.76 7674.58 —0.35
10 4,2) 8357.19 8127.88 2.74 8629.04 8532.01 1.12

R2 HRERTEN=ARRIRBSRNYERNEEILHSEERMUB L

Tab. 2 Comparisons of theoretical and numerical simulation solutions of natural frequencies of triangular corrugated

sandwich panels by different plate theories

BARK M/ CLPT oDt HIPSDT
WSS R BB/ MBI RE/ | HRARH. | BE/Y
1 1244.19 1264.91 1.67 1213.75 —2.45 1232.17 —0.98
2 2523.08 2693.12 6.74 2559.08 1.43 2530.47 0.29
3 3487.85 3603.52 3.32 3430.12 —1.66 3386.56 —2.99
4 4475.82 5004.66 11.82 4642.11 3.72 4502.19 0.59
5 4540.87 5053.80 11.30 4743.87 4.47 4556.70 0.35

R3 EEBRRWREORF N S

Tab. 3 Convergence of double Fourier series for STL

m n ferifnt 2k /dB
1 1 54.19
5 5 52.59
10 10 52.72
20 20 52.82
40 40 52.88
60 60 52.89
80 80 52.90
100 100 52.91
120 120 52.91
140 140 52.91
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Vibro-acoustic characteristics of trapezoidal and triangular corrugated
sandwich panels

LI Feng-lian, YUAN Wen-hao, LU Mei
(College of Mechanical Engineering, Beijing Information Science and Technology University, Beijing 100192, China)

Abstract: The vibro-acoustic characteristics of two types of corrugated sandwich panels are studied, which are trapezoidal corrugat-
ed sandwich panel and triangular corrugated sandwich panel. According to the shear effect of the sandwich plate, the dynamic equa-
tion of the sandwich plate with four sides simply supported and the vibro-acoustic coupling control equation under the excitation of
the simple harmonic pressure are established by using the hyperbolic tangent parabola deformation theory (HTPSDT). The natural
frequency of the free vibration of the corrugated sandwich panel and the sound insulation under the sound pressure are obtained by
using the Navier method and the fluid-solid coupling interface condition. Based on the established theoretical models, the natural
frequency and the sound insulation of trapezoid and triangular corrugated sandwich panels are calculated. By comparing with the fi-
nite element simulation results, the correctness of the theoretical model is verified. The vibration characteristics and sound insula-
tion performance of the two types of corrugated sandwich panels are also compared. Finally, the effects of the structural parameters
of the corrugated core on the vibration and sound insulation characteristics of trapezoid and triangular corrugated sandwich panels
are discussed. The results show that the angle between the corrugation and the panel, the thickness of the corrugated wall and the
height of the corrugated core have an important influence on the vibro-acoustic characteristics of trapezoid and triangular corrugated

sandwich panels. The influence on the triangular corrugated sandwich panels is more obvious.

Key words: corrugated sandwich panel; sound transmission loss; natural frequency; hyperbolic tangent parabola deformation

theory
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