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Table 1 Comparison of the design and actual porosity

Diameter/ Design  Actual porosity/%  Actual porosity/%

um porosity/% (method®) (method®@))
85.1 78.8
8 80 76 78.8
78.8 78.8
72.5 79.4
12 80 75.2 79.5
81.4 79.4
86.5 79.3
20 80 82.1 78.8
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/pum
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.3 Sound absorption-frequency curves of two paving methods of fiber porous materials with different thicknesses:

(a) 10 mm, (b) 15 mm, (¢) 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 um

and (b) fiber diameter of 20 pm
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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

SCHR[11]H, 3 b 48 0 R K Ak 3R R 22 0 3R
KAEER (P R < 2T 4 2 SLADRL S AR R RER W, &
IR KA PR e R 2T YR 2 AL R B TR REAUR 22 i
TR AR PR KR FEAG, 355 PR 204 B R i P
BeAh 4 B AN O, IR KAR B2 3 B RN B R
2 2 AU PR AT 40% LA E .

T 73 W A8 45 S5 RO < I 2T 4k 22 FLA IR R A
RE 7 27 1R B RS W ) i1, B AR I8 & &5 s 0 W 75 1P
AR, B MR 9 B DT RRAR Ko AE AR S5
B R R, AHEAT R R P RE, AT
SEMSRIE, P LAER R R rp, 36 AT 0 ZEAL A
R FB I Bl e B A B 45 45

3 & it

D) Eibxt 3 MK/ (10000 2000, 50000 [
ANEE BN T Y 22 LA R IEAT W S 1 8 R A A LA
A AREE S 5000 FRRE it R R /00 B e v

2) HLFYEZ LM BHI IR E <15 mm I, P4l J7VA
8 B AN AN 2T 2 2 LA KK AL 45 4 58 L 5 1<
AR FLE A R 0%, BB LA AR, AR & 1
PR TR UAENET Y2 LM R IR > 15
mm N, BPRER 7 2o0) LA R IR R AN
DSL s FE R 75 1 RE S AAT T

3) BRES A RUBUR K 2 DX R R SR 7 o8 2%
ISR LT 4 2 SLATRHIK R PR B TTERAN K, AT 4
AV H AR A e R n] o H NS BRI H %, A7
BN R BRI A 45 1, LA INAE i (0 988

S 30K

[1] Zhou Han(J& ), Wu Jiuhui(% JLIL), Hu Zhiping(# & ).
Chinese Journal of Theoretical and Applied Mechanics(J]%F
23R)[J], 2013, 45(2): 229

[2] Wang Jianzhong(F % &), Xu Zhongguo(F /& [H), Ao Qingbo
(PR P) et al. Rare Metal Materials and Engineering(%i i 4=

References



510 LUREE

SR B EOTAE M UL AL RIS PERE R M

* 3245 -

JE MBS T[], 2016, 45(6): 1636
[3] Ding Yuxiang(] 5*#), Xu Ying(fx i), Xu Ning({x 7).

Noise and Vibration Control(W 75 54 Zh#%H1)[J], 2012, 32(5):

177

[4] Ao Qingbo(FX K% ), Wang Jianzhong(F ), Li Aijun(ZE%&
F)etal. Rare Metal Materials and Engineering(Wifi 4 J& #4
EHSG TAR)[I], 2017, 46(2): 387

[5] Huang Zhen(# 1), Du Zhe(ft #
Chinese Journal Urban and Rural Industrial Hygiene( ™ [H 3§
2 Ak B[], 2016(11): 43

[6] Sun Fugui, Chen Hualing, Wu Jiuhui. 4Applied Acoustics[J],

&%), Duan Yijie(BE ) et al.

[7] Chang Baojun(# & %), Wang Xiaolin( £ M), Peng Feng(iZZ
¥) et al. Technical Acoustic(75 # i AK)[J], 2009, 28(4): 450
[8] Dai Xiaonan(F& M), Yu Tao(T ¥%). Gas & Heat(BR5H
N[, 2013(9): 18
[9] Tang Huiping(i% &), Wang Jianzhong( L% ). Sintered
Porous Metal Fiber Materials( 4 J& 41 4k % FL # ¥ )[M].
Beijing: Metallurgical Industry Press, 2016
[10] Lu Tianjian(/7 K Afi), He Deping(fi#J¥), Chen Changqing
(M5 ) et al. Advances in Mechanics(J12# 3 &)[1], 2006,
36(4): 517
[11] Tang H P, Ma J, Wang J Z et al. JOM[J], 2017, 69(4): 647

2010, 71: 221

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 <15 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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