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Research on sound insulation performance of the M-type

folded core sandwich panel

YE Yurui, WANG Zhijin

(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: As an advanced composite sandwich structure, the configuration of folded core is diverse, and previous

research has mostly focused on the V-shaped folded core, while there is still relatively little research on the sound

insulation performance of other configurations. A numerical model of a four sided simply supported M—shaped fold-

ed core sandwich panel under vertical incident sound pressure excitation is established , and the numerical simulation

of its sound insulation performance based on finite element software is conducted. The theoretical predicted sound

transmission loss curve of the honeycomb sandwich panel is compared with the simulation results. Based on simula-

tion models, the sound insulation performance of M—-type folded core sandwich panel structure is systematically

studied, and the qualitative influence of geometric parameters of folded core cell on sound insulation performance is

discussed. The influence of relative misalignment and laying angle of the upper and lower layers of M—type folded

core sandwich panel with double-layer core on sound insulation performance is proposed and studied. The results

show that the sound insulation performance is improved when the upper and lower layers of core are staggered and

stacked in the Z—shaped line step direction of the cell, and it is better than single—layer folded core sandwich panel

with the same surface density. When the relative laying angle of the upper and lower layers of core changes, the

maximum weighted sound insulation reached the most value while the axis of the upper and lower layers of core is

vertically laid.
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Fig.3 M-type folded core and cell
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Table 1 The influence of Z-shaped line step length L on
the sound transmission loss of M—type
folded core sandwich panel
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Fig. 16  The influence of M—shaped line step
length S on sound transmission loss
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Table 2 The influence of M—shaped line step length S on
the sound transmission loss of M—type folded

core sandwich panel

MIEZ K S/mm HAUR & R, /dB S HE % E o/ (kg-m %)

6 23.77 2.175
8 22.60 1.802
12 26.18 1.517
16 25.89 1.417
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Fig. 17 The influence of M-shaped line folding
amplitude V on sound transmission loss
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Table 3 The influence of M—shaped line folding amplitude
V on the sound transmission loss of M—type
folded core sandwich panel

MIELYTIR V/mm THAU R, /dB i % 0./ (kg m™?)

6.0 23.28 1.597
8.2 22.60 1.802
12.0 22.30 2.208
16.0 21.91 2.667
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spacing B on sound transmission loss
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Table 4 The influence of M—shaped line spacing
B on the sound transmission loss of M—type
folded core sandwich panel

M JE & i) AL 7 L T
B/mm R,/dB o/ (kg m™?)

2 22.76 1.745

3 22.60 1.802

5 22.38 1 955

7 22.30 2 184
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core for double-layer core folded sandwich panel
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Table 5 Parameters of single and double—
layer core folded sandwich panel

E#  H/mm L/mm S/mm V/mm
AR 10 8.00 8.00 8.2
W2 5 11.89 11.86 6.0

, AL R 1 B I/
J2%  B/mm JEL R /mm T AR5 /mm (kg-m™?)
G 3 0.3 0.34+0.3 1.802
X2 3 0.3 0.240.2+0.2 1.802
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Fig. 21 Sound transmission loss curve of double layer
core with different directions of staggered laying
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Fig.23 The trend of average sound transmission loss of
M-type folded sandwich panel with double-layer core as a
function of the relative laying angle of the core axis
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