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Acoustic Performance of Complex Structure Made by
Porous Metal Fibers Materials
WANG Jianzhong, TANG Huiping, AO Qingbo, MA Jun, LI Aijun
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Abstract: In order to control the noise in the field of precision electronic components within the confined space, porous
stainless steel fiber materials with thickness of 2 mm and the porosities of 55% ~76% , were prepared by sintering process in
the vacuum using the 316L stainless steel fiber with diameters of 8 wm to 20 wm in the paper. Then a complex structure with
thickness of 3 ~4 mm was made by sintering process in the vacuum using the porous stainless steel fiber materials, the perforated
panel and the thin metal plate. The sound absorption coefficient and the transmission loss of porous metal fiber materials as well
as the complex structure were tested by the acoustic impedance tube with type of 4206. The effects of the porosity and the fiber
diameter of porous stainless steel fiber materials, the parameters of the perforated panel and the thin metal plate on the sound
absorption and sound insulation properties were systematically analyzed. To control the noise, the single complex structure
should be used and the sound absorption coefficient is stable at 0.3 to 0. 4 when the thickness of porous metal fiber materials
is 2 mm. Furthermore, the gradient complex structure should be used and the maximum sound absorption coefficient is about
0.75 when the sound frequency is higher than 3000 Hz. In addition, the sound absorption coefficient of complex structure can
be obviously improved by adding the perforated panel in the front of porous metal fiber materials. The first resonance frequency
of complex structure moves to the lower frequency direction and the sound absorption frequency range is widened at the adjacent
resonance frequency compared with the perforated panel. Additionally, the sound absorption coefficient of gradient porous metal
fiber materials can also be improved by adding the thin metal plate on the interface between single porous metal fiber materials.
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Fig. 1  Preparation process of porous stainless steel fibers materials
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Fig. 2 Microstructure of porous 316L stainless steel fibers materials

(the fiber diameter of 12 pum)
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Parameters of perforated panel

Table 1

No. Punching rate /%  Pore size /mm  Panel thickness /mm

1* 3.0 4 1

2* 7.3 3 1
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Fig. 3 Preparation process of complex structure
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Fig. 4 Testing equipment of acoustic property ( B&K tube with 4206 type)
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Fig. 5 Effect of porosities of porous materials on sound absorption

coefficient of complex structure
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Fig. 6 Effect of fiber diameters on sound absorption coefficient of

complex structure
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Fig. 7 Effect of parameters of perforated panel on sound absorption

coefficient of complex structure
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Fig. 8  Sound absorption coefficient of porous metal fibers materi-

als and complex structure
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Fig. 9  Effect of thin metal plate on sound absorption coefficient of

complex structure
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4 % ®

=A

(D2 E e w 7S4S R4, he
FLAR AN < Ja 2T 4k 22 FL AR 46 19 52 & S5 AR 5 — LRt
AR R8sl ,  ELA A R LR AR B AT A S
et A LA IR P 3 1 7 A 9

(2) 475 P it 29 1250 Hz i, B 2F i 2242
Mg, A AR R R R B T R,
FRBR S 0. 4,

(3) X T2 BR=S (] N I P A B, 20 4 J 2 4 2 £L
FORMIERE S 2 mm I, BB £ 5 R 5 S5 A R 4T I
Ab R, H OB AR G 2000 Hz mF, HW A R BOR E T
0.3 ~0.4, AT 3000 Hz I, FLREFEBE B S5 25

Py i A7 W P 4k B, R R B O 0.4, o Al
ik 0.75,

(4) TEbEJE G2 27 4k 22 ALAT R (8028 1 502 2 s v
e, LR AR R R, BRI A A
il Lo 2y FLAR Tt — 2 P W R A, R R MR
47 0.69,

SEikt References

[1] Wang Jianzhong ( E#5.), Xi Zhengping( Z1F ), Tang Huiping
(BE), et al. Rare Metal Materials and Engineering (%3 43 JE At
BHFTA)[J], 2012, 41(S2) : 405-408.

[2] WangJZ, Tang H P, Ma Q, et al. JOM[]], 2016, 68(3): 890—
898.

[3] LiAJ, MaJ, Wang J Z, et al. Powder Technology[ 17, 2016, 288
109—-116.

[4] Ao Qingbo (#LEK ). Dissertation for Master (A1 3C) [D].
Shenyang: Northeastern University , 2008 28-50.

[5] Ao Qingbo(BUKE) , Tang Huiping (M) , Zhu Jilei (RLLFH) ,
et al. Journal of Functional Materials(THEERHEL) [J], 2013, 44(6) :
780—-782.

[6] WangJZ, Ao Q B, Tang H P, et al. International Journal of Modern
Physies B[J], 2015, 29(10&11) ; 1540002—1-1540002—7.

[7] Meng H, Ao Q B, Ren S W, et al. Composites Science and Technology
[J], 2015, 107 10-17.

[8] Ao Q B, Wang J Z, Tang H P, et al. Rare Metal Materials and
Engineering[ J], 2015, 44(11) ; 2646—2650.

[9] Bao Tengfei(#1% ). Dissertation for Master (i) [D].
Shenyang: Northeastern University, 2012 26—43.

[10] Ao Qingbo(LPJE) , Tang Huiping(V%E#) , Zhu Jilei (ZREE) ,
et al. Rare Metal Materials and Engineering (i 4 J&F B 5 THE)
[J], 2009, 38(10) . 1765—-1768.

[11] Peng Feng(3 %), Wang Xiaolin( EIFEHK) , Sun Yan(Fh #i), et
al. Acta Acustica(FF2F4R) [J], 2009, 34(3) . 266—274.

[12] Zhang Bo( 35k i), Chen Tianning ( Jf K T°). Journal of Xi'an
Jiaotong University (V5B ARF244) [J ], 2010, 44(3) : 58-65.

[13] Ao Qingbo(#LPE) , Tang Huiping(1%E#) , Zhu Jilei (ZREE) ,

et al. Piezoelectrics and Acoustooptics ( [, 57 5) , 2010, 32(5)

849-851.

Zhang Bo(7k %), Chen Tianning(PAXKT*), Feng Kai (¥ Hl),

et al. Journal of Xi'an Jiaotong University ( V43S A2F244R) [T,

2008, 42(11) . 1327-1331.

[15] Tang Huiping(I#E5%) , Zhu Jilei(R42F) , Ge Yuan(% W), et
al. Rare Metal Materials and Engineering[J], 2007, 36(12) . 2220—
2223.

[14

[l



556 Hh R R 2

536 %

[16] Ao Qingbo(HIKY), Tang Huiping(¥E#E) , Zhu Jilei (RLE) ,
et al. Journal of Functional Materials(ZIHEATEL) [T], 2009, 40(10)
1764-1766.

[17] Ao Qingbo(FLPENY ) , Wang Jianzhong( E&E) , Li Aijun(Z=EFH),
et al. Rare Metal Materials and Engineering[J], 2017, 46(2) : 387—
391.

(18] Ma Dayou ( K k). Handbook of Noise and Vibration Control
Engineering (W 75 5 4k 8l % ) T8 F/F) [M]. Beijing: China
Machine Press, 2002; 10—65.

[19] Mao Dongxing (EZ:2%), Hong Zonghui (52 #% ). Environmental
Noise Control Engineering (FRMMH i T42) [M]. Beijing: Higher
Education Press, 2010; 65—80.

[20] Shang Pengfei( i4ll§ %), Huang Wude(#&{fif&). Technical Acoustics
(FE2EA) (1], 2015, 34(6) : 50-53.

[21] Zhang X X, Li Z B, Kong D Y, et al. Piezoelectrics & Acoustooptics
[J], 2017, 39(1) . 48-51.

[22] Pei C M, Zhou B, Li D K, et al. Noise and Vibration Control[]],
2015, 35(5) ; 35-38.

[23] Lu M, Meng BN, Liu PS, et al. Rare Metal Materials and Engineering
(37,2015, 44(12) ; 3083-3088.

[24] Zhong Xiangzhang (4 #1¥%). Building Materials for Sound Absorption
& Sound Insulation (ST 75 #1AH5 B8 75 #1#H) [M]. Beijing:
Chemical Industry Press, 2012; 75-90.

[25] Li Yaozhong (Z=#EH1), Li Dongsheng (ZE4F). Noise Control
Technique (WP #5145 &) [ M]. Beijing: Chemical Industry Press,
2008 : 60-75.

[26] Zhu J L, Sun ], Tang H P, et al. Powder Technology[J], 2016, 301 :
1235—1241.

[27] Ao Qingbo( H P ) , Tang Huiping(17255%) , Wang Jianzhong( T4
18, et al. Materials Review(#1BF4R) , 2014, 28(6) : 66—69.

(m# X XR)



