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Fig.2 Effects of porosity on sound insulation properties of the samples

at 10 mm thickness

PR, WK 1

M 2 AT DL AR AN AT 4 2 FLA RHE B AN
A B P B S I R R I ARSI AL D B JE 4%
X, T AR EWE L2 AR T IR, s
PERER 2N LI I S, 7R AT FE P S o A S R B T 28—
PRI ATAL A o A I ORI & N X, RATR S
] PAY P o 75 2 e BB A0 e 1) s T 2 08 T v, R it
T2,

M 2 F1ge LB P LVE H, BEE RN 4E 2 1M
B FLER 2 E W B A%, B8 A YRR B W A . A
N B AR 07 AR BT B R U AR S R
BT, IR AE e EARFE A S RE PR AR PRI RE
an, FLBRER Y 959%0K) 6#FF h, JLFLBR & kLR I
95%, <@ A4k MR AR 5%, AEXTE A
0.399 g/lem®, fH %t 75 RE B R B/, PR A R (B
P h 3.84 dB; FLBRZEN 70%H) 1#FE M, AH
XN 2.394 glem®, PR RN 24.96 dB; HJE R

6 i, FRA RS 6.5 .

R1 TREIFLHEERNFRAE SN ERES
Table 1 Average sound insulation of the stainless steel fiber

porous materials with different porosities

Senole PO gyl s
1# 70 2.394 24.96
2 75 1.995 21.46
3# 80 1.596 17.92
ad 85 1.197 11.23
o4 90 0.798 6.69
6# 95 0.399 3.84
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Table 2 Average sound insulation of the stainless steel fiber

porous materials with different average pore sizes

Average pore  Average sound

Sample Porosity/% size/um insulation/dB
1# 70 37 24.96
o 75 47 21.46
34 80 58 17.92
4 85 71 11.23
- 90 86 6.69
6t 95 104 3.84
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Fig.3 Effects of the thickness on sound insulation properties of the

samples at the porosity of 85%
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Table 3 Average sound insulation of the stainless steel fiber

porous materials with different thicknesses

Average sound

Sample Porosity/% Thickness/mm insulation/dB
1# 85 10 11.15
24 85 20 18.91
3# 85 30 32.20
4 85 40 45.64
S# 85 50 53.21
6# 85 60 61.94




FURPEE: AFILT U LR LS 5 G50 (¥ B P 1 g

- 1447 -

40
a
m
=]
=
-
ju
95%+85%
N
0 1000 2000 3000 4000 5000 6000 7000
40
b
30
% "‘\’f«'\'ﬁnf(«(ww\o
e 1 (g@\'«u\»&
= y
10% ‘ 85%+95%

O 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000
Frequency/Hz

K4 BREZGEH5 SR AR R 5 PR RE X LE
Fig.4 Comparison of sound insulation properties between gradient
structure and single-layer materials: (a) positive gradient

structure and (b) inverse gradient structure
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Table 4 Average sound insulation of the different structures

Average sound

S .
Sample Porosity/% Thickness/mm insulation/dB
1# 85 20 18.91
2# 85+95 10+10 13.12
ki 95+85 10+10 13.23
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Fig.5 Comparison of sound insulation properties between complex

materials and single-layer materials
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Table5 Average sound insulation of the different structures

Average sound

Sample Thickness/mm insulation/dB
Single-layer materials 20 18.91
complex materials 20 27.86
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Sound Insulation Properties of Stainless Steel Fiber Porous Materials with
Complex Structure

Ao Qingbo, Wang Jianzhong, Ma Jun, Wu Chen
(State Key Laboratory of Porous Metals Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Stainless steel fiber felt with 8 um in thickness was used as raw material, and stainless steel fiber porous material with different
porosities, average pore sizes and thicknesses were prepared by volume-weighing method and high temperature sintering. Positive gradient
structure, inverse gradient structure and film composite structure were designed by structural optimization. The sound insulation performance of
the three kinds of the structures was tested, and the sound insulation characteristics of the structures were studied. The sound insulation results
indicate that the stainless steel fiber porous material has a certain sound insulation performance. When the thickness is 20 mm, the porosity is 85%,
the average sound insulation of the stainless steel fiber porous material is 18.92 dB in the frequency range of 50-6400 Hz. The lower the porosity,
the smaller the average pore size, the thicker the thickness, the better the sound insulation performance of the material. The sound insulation
performance of the designed positive gradient and the inverse gradient structures is worse than the single layer stainless steel fiber porous material.
The sound insulation performance of the stainless steel fiber porous composite material with film material is greatly improved at medium and high
frequencies. When the thickness is 20 mm, the average sound insulation is 27.86 dB, and the highest is increased by 16.96 dB.

Key words: stainless steel fiber; sound insulation properties; film materials; structure optimization
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