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Fig.1
(a) 30 mm, (b) 20 mm, (c¢) 10 mm, (d) 6 mm, and (¢) 3 mm

Sound absorption vs frequency curves of the porosity gradient structure (fiber diameter 8 um) with different thicknesses:
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Table 1 Mean pore size of the fibrous porous materials with

different wire diameters and porosity (um)

Wire diameter/pm

Porosity/%
8 12 20
85 28 42 71
90 34 52 86
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Fig.2 Sound absorption vs frequency curves of the fiber diameter gradient structure (porosity 90%) with different thicknesses:

(a) 3 mm, (b) 6 mm, (c) 9 mm, (d) 15 mm, and (e) 30 mm
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Sound Absorption Characteristics and Structure Optimization of
Gradient Fibrous Porous Materials

Ao Qingbo, Wang Jianzhong, Li Aijun, Zhi Hao, Ma Jun, Xu Zhongguo, Tang Huiping
(State Key Laboratory of Porous Metals Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Sound absorption materials were prepared using metal fibre as the raw material. The pore of the prepared material possessed
gradient arrangement. The gradient pore structure can be carved up two kinds, porosity gradient structure (PGS) and fiber diameter
gradient structure (FGS). The sound absorption characteristics of two kinds of the structures were studied. The results indicate that when
the thickness is between 6 mm and 30 mm, the porosity of the PGS arranged from high to low, can enhance the sound absorption
performance in the whole frequency range from 50 Hz to 6400 Hz. But this law is just opposite to that of the thinner PGS when thickness is
about 3 mm. The characteristic of the FGS is as follows. When the thin fiber is in the front of the structure (the thickness is 3 mm), the
sound absorption performance is very well in whole frequency; when the thick fiber is in the front of the structure (the thickness is >15
mm), the sound absorption performance is very well in whole frequency. When the thickness is in the range from 3 mm to 15 mm, there is
an intersection point between the sound absorption-frequency curves of the FGS with two kinds of arranging way. The intersection point
moves to lower frequency with the increasing of the thickness,

Key words: metal fibre; gradient structure; sound absorption characteristics; thickness
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