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Fig.1  Sound absorption coefficient of the complex materials 

with and without Cu film  
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Fig.2  Effects of the film layers of the complex materials on 

sound absorption coefficient: (a) pore diameter gradient 

structure and (b) fiber diameter gradient structure 
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Fig.3  Effects of the pore diameter of the complex materials on 

sound absorption coefficient: (a) one layer and (b) five 

layers 
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Fig.4  Effects of the wire diameter of Φ12 µm (a) and Φ8 µm (b) 

of the complex materials on sound absorption coefficient 
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Table 1  Complex film materials with different number 

sintering nodes 

Sample 

First layer,  

Φ/µm-Number/mm

2

 

Second layer 

Third layer, 

Φ/µm-Number/mm

2

 

1# 20-13 Film 8-100 

2# 20-25 Film 8-560 

3# 8-100 Film 20-13 

4# 

8-560 Film 20-25 
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Fig.5  Effects of the sintering node of the complex materials on 

sound absorption coefficient: (a) 1#, 2 # and (b) 3#, 4# 
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Lower Frequency Sound Absorption Properties of Ultra-thin Metal Fiber Complex 

Film Materials 

 

Ao Qingbo, Wang Jianzhong, Ma Jun, Li Ye, Wu Chen, Tang Huiping 

(State Key Laboratory of Porous Metals Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: Focusing on the exigent requirement of ultra-thin sound absorption structure in the limited space for noise treatment, using 

stainless steel fiber felt as the raw material, the film materials composed of stainless steel fiber porous material and metal film were 

prepared by low temperature sintering technology. The sound absorption coefficient of complex film materials was tested by B&K acoustic 

test platform in the frequency range from 50 to 1000 Hz, and the effect of structural parameters on the sound absorption performance of 

complex film materials was analyzed. The effects of pore structure of metal fiber porous materials (pore diameter, wire diameter, sintering 

node) and the number of metal film layers on the sound absorption performance of complex film materials were studied. Results show that 

in the frequency range of 50 to 1000 Hz, the optimal structure of ultra-thin complex film materials is based on the order of the porous metal 

fiber material that fine wire diameter, small pore faces to sound source, while thick wire diameter and large pore is in the back. Complex 

copper-film inside the materials can effectively improve the sound absorption performance at low frequency. 

Key words: metal fiber; complex structure; sound absorption properties; metal film; low frequency 
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