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Fig.1 Assembly diagram of honeycomb structure
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Fig.2 Acoustic lining sector model
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Fig. 3 Whole drum vibration mode of full-scale acoustic liner
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Fig. 4 Stress distribution of acoustic liner under acoustic load
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Table 1 Response of four kinds of cavity depth acoustic liner

under acoustic load
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Fig. 5 Relationship between maximum acoustic stress
and cavity depth
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Fig. 6 Relationship between acoustic stress caused by
changing cavity depth and total weight of acoustic liner
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Table 2 Response of four kinds of panel thickness acoustic
liner under acoustic load
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Fig. 7 Relationship between maximum acoustic
stress and panel thickness
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Fig. 8 Relationship between acoustic stress caused by

changing panel thickness and total weight of
acoustic liner
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Table 3 Response of four kinds of aperture acoustic liner
under acoustic load
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Table 4 Response of three kinds of honeycomb
length acoustic liner under acoustic load
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Study on the Influence of Structural Parameters of Engine Inlet Acoustic Liner
on the Response of Acoustic Excitation

Hang Chao*, Wang Chen, Xue Dongwen, Xu Jian
AVIC Aircraft Strength Research Institute, Xi’an 710065, China

Abstract: According to the structural design and type selection requirements of the engine intake acoustic liner under
the acoustic load, the static analysis, modal analysis and acoustic excitation analysis of the simplified finite element
model of the acoustic liner are carried out, and the stress distribution of the acoustic liner is calculated. By changing
the structural parameters of acoustic liner, the influence of cavity depth, panel thickness, aperture and honeycomb
side length on the response of full-scale acoustic liner under acoustic excitation is studied. The simulation results
show that the acoustic stress decreases by 0.484MPa for every 1kg increase of the total mass of the acoustic liner
caused by the change of the cavity depth. The acoustic stress decreases by 0.105MPa for every 1kg increase of the
total mass of the acoustic liner caused by the change of the panel thickness. The influence of the pore diameter and
honeycomb side length on the acoustic lining quality and acoustic stress is very small. In order to make the total mass
and acoustic stress as small as possible, the first method is to increase the depth of acoustic liner cavity, and the
second is to increase the thickness of panel.

Key Words: naclle acoustic liner; acoustic excitation; modal; structural parameters; finite element analysis
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