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Figure 1 Schematic diagram of honeycomb structures filled with
fibrous materials.
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Figure 2 (Color online) Schematic diagram of the unit cell of
honeycomb structures filled with fibrous materials.
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Figure 3 (Color online) Sound absorption coefficient and sound
transmission loss comparisons between the honeycomb structures filled

with fibrous materials and the fibrous materials (sound oblique
incidence ¢=60°, f=45°, h=0.08 m).
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Figure 4 (Color online) Sound absorption coefficient comparison
between the honeycomb structures filled with fibrous materials and the
fibrous materials (sound oblique incidence ¢=60°, f=45° [,=0.2 m,
1,=0.05 m, h =0.08 m).
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Figure 5 (Color online) Sound transmission loss comparison between
the honeycomb structures filled with fibrous materials and the fibrous
materials (sound oblique incidence ¢=60°, f=45°, [,=0.2 m, /,=0.05 m,
h =0.08 m).
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Figure 6 (Color online) Sound absorption coefficient comparison of
the honeycomb structures filled with fibrous materials with different
incidence angles( Sound oblique incidence =45°, ,=0.1 m, [,=0.1 m, h
=0.08 m).
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Figure 7 (Color online) Sound transmission loss comparison of the
honeycomb structures filled with fibrous materials with different
incidence angles( Sound oblique incidence f=45°, [,=0.1 m, ,=0.1 m,
=0.08 m).
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Figure 8 (Color online) Sound absorption coefficient comparison of the
honeycomb structures filled with fibrous materials with different shape
but same mass (sound oblique incidence ¢=60°, £=45°, h=0.08 m).
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Figure 9 (Color online) Sound transmission loss comparison of the
honeycomb structures filled with fibrous materials with different shape

but same mass (sound oblique incidence ¢=60°, £=45°, h =0.08 m).
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Figure 10 (Color online) Sound absorption coefficient comparison of

the honeycomb structures filled with fibrous materials with different
sizes (sound oblique incidence ¢=60°, f=45°, h =0.08 m).
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Figure 11 (Color online) Sound transmission loss comparison of the

honeycomb structures filled with fibrous materials with different sizes
(sound oblique incidence ¢=60°, f=45°, h =0.08 m).
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Figure 12 (Color online) Sound absorption coefficient comparison of
the honeycomb structures filled with fibrous materials with different
sizes (sound oblique incidence ¢=60°, f=45°, [.=0.1 m, /,=0.1 m).
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Figure 13 (Color online) Sound transmission loss comparison of the
honeycomb structures filled with fibrous materials with different sizes
(sound oblique incidence ¢=60°, f=45°, [,=0.1 m, ,=0.1 m).
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Acoustical properties of honeycomb structures filled with
fibrous absorptive materials

MENG Han, XIN FengXian~ & LU TianJian

State Key Laboratory for Mechanical Structure Strength and Vibration, School of Aerospace, Xi’an Jiaotong University,
Xi’an 710049, China

The acoustical properties of the honeycomb structures filled with fibrous absorptive materials are theoretically
investigated in the present paper. Since the fibrous materials are divided into periodical spaces, the model is
developed based on a unit cell of the whole structure. The fibrous material in the honeycomb structure is modeled by
applying the equivalent fluid theory with the obliquely incident sound existing on the periodical spaces in the form of
standing wave. The energy flux is then obtained by the pressure and velocity at the fluid-structure interface, upon
which the sound absorption coefficient and transmission loss is favorably calculated. The effects of the structure
parameters on the acoustical properties are also discussed in the present paper. Results show that the hybrid structure
has a better sound absorption ability than only fibrous material.

fibrous absorptive materials, honeycomb structure, standing wave, sound absorption coefficient, sound

transmission loss
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