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Table 1  Comparison of the design and actual porosity 

Diameter/ 

µm 

Design 

porosity/% 

Actual porosity/% 

(method�) 

Actual porosity/% 

�method�� 

85.1 78.8 

76 78.8 

8 80 

78.8 78.8 

72.5 79.4 

75.2 79.5 

12 80 

81.4 79.4 

86.5 79.3 

82.1 78.8 

20 80 

74.3 79.2 
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Table 2  Maximum pore size of the fiber porous material 

Ratio of length to diameter Maximum pore size/µm 

1000 38 

2000 37 

5000 38 
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Fig.1  Sound absorption-frequency curves of the fiber porous 

material 
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Fig.2  SEM morphologies of the stainless steel fiber porous 

materials: (a) parallel and (b) erect 
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Fig.3  Sound absorption-frequency curves of two paving methods of fiber porous materials with different thicknesses: 

(a) 10 mm, (b) 15 mm, (c) 20 mm, and (d) 60 mm 
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Fig.4  Sound absorption properties of the fiber porous materials with different sintering node numbers: (a) fiber diameter of 8 µm 

and (b) fiber diameter of 20 µm 
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Fig.5  Comparison of sound absorption-frequency curves of samples with different sintering nodes numbers under higher sound intensities: 

(a) 120 dB, (b) 132 dB, and (c) 156 dB 
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Effect of Pore Structure on the Sound Absorption Properties 

of the Stainless Steel Fiber Porous Materials 

 

Ao Qingbo, Wang Jianzhong, Ma Jun, Tang Huiping 

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

 

Abstract: Two kinds of paving methods (parallel paving and erect paving) of the stainless steel fiber porous materials were designed. The 

materials with different pore structure were obtained by controlling the paving method, the ratio of length to diameter of the fiber and the 

sintering process. The sound absorption properties of the stainless steel fiber porous materials with different pore structure were analyzed. 

Results show that the ratio of performance to cost of the stainless steel fiber porous material whose fiber has the length to diameter ratio of 

5000 is the highest. When the thickness of the material is e15 mm, the sound absorption properties of the fiber porous materials prepared 

by the parallel way are better than by the erect. When the thickness of the material is >15 mm, the influence of paving method is not 

significant. The number of sintering nodes makes little contribution to the sound absorption properties of the stainless steel fiber porous 

materials. 

Key words: stainless steel fiber; structural parameters; sound absorption properties; paving method 
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