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Study of the sound insulation of circular honeycomb
structure based on sandwich platetheory

LI Zhi-kuan, WU Jin-wu, TIAN Wen-hao, LI Wei
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, Jiangxi, China)

Abstract: Honeycomb structure has been widely used in transportation vehicles such as aircrafts, ships, high-speed train.
The paper defines the equivalent shear parameters of circular honeycomb sandwich core structure based on sandwich
plate theory, and uses these parameters to derive the vibration coupling control equation and the sound transmission loss
under simply supported boundary condition. The correctness of the theoretical calculation is validated by finite element
simulation. And, according to the theoretical calculation formula, the effects of several parameters on sound transmis-
sion of circular honeycomb structure, such as the radius and wall thickness of honeycomb core and the structural ma-
terial, are analyzed. From the analysis it is discovered that the steel circular honeycomb structure with smaller core radius

and thinner wall thickness has better noise isolation performance.
Key words: circularhoneycomb sandwich structure; sandwich plate theory; sound transmission loss(STL)
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Table 1 Dimension parameters of the model
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Fig.3 Diagram of the finite element simulation model
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Table 2 The theoretical solution versus the numerical
solution of inherent frequency
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Fig.4 The theoretical calculation versus the numerical
simulation of sound transmission loss
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Table 3 Structural parameters of circular honeycomb sand-
wich with simply supported four sides
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Fig.6 The effect of the wall thickness of circular honeycomb
on the change of STL with frequency
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Table 4 Physical parameters and corresponding shear
stiffness and first-order natural frequencies of
sandwich plates with different materials
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Fig.7 The effect of the structure material of circular honeycomb
on the change of STL with frequency
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