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Introduction
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Solutions to porous metal layers at high sound intensities
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Sound absorption coefficient

Sound absorption coefficient
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Introduction

Porous metal samples

Sample No | 1 2 3 19 20 21
Radius r
12 100 200 12 100 200
(um)
Porosity 0.85 | 0.85 | 0.85 0.97 0.94 0.95

Fibrous porous metals

Maximum radius r (mm) 0.3 0.6
Porosity 0.236 0.430
Sample thickness (mm) 14.5 15.2

Lotus-type porous metals
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Formulation of the problem

dp . du iwg
Governing equations: —— =ilwou/ - =
e Rl K "
o Resistivity O =0, (1-|— f | u |)
Z K
P, Density p= 205, + 8§UO_¢M
- 0, 3rilw
Pl |

Bulk modulus K =
. k

One-dimensional, rigid frame, nonlinear

d“u % 8ok

dXZ p
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Formulation of the problem

dp . du iwg
Governing equations: —— =ilwou/ - =
e Rl K "
5 Resistivity O =0, (1-|— f | u |)
Z K
P, Density /)::¢ P p%_8§o§¢hﬂ
- 0, 3rilw
w”Z
Bulk modulus K = po,
kp
Dimensionless parameters
pot =Tt %—ﬂpi‘
CO | ZO | ZO
Mechel
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Formulation of the problem

Syl
|4 _ZU
Pl V24Pres
Introducing L L, = 20lg =L, — 20lg
V v ﬁpref ' Zo

Resistivity at the first absorption resonance frequency

O-OLp g‘pi‘
ZO (14‘\/—2—20] :Z(l‘l‘]//\/E) = i

Characteristic flow resistance level

L, =20lg [ﬁ (% - D

7/16



-10

Results and discussion
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Results and discussion
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ISCUSSION

Results and d

Re(Zp/Zo)

Characteristic impedance of fibrous metal samples
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Results and discussion
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Results and discussion
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® Constant SPL curves on a surface impedance map
Indicate that the first absorption resonance maxima tend
to shift toward the acoustic higher resistance and lower
reactance ends.

® \With SPL increasing at a constant frequency, absorption
of samples with larger fibre diameters are more likely to
first increase to a maximum then followed by decreasing,
while absorption of small fibre diameter samples or
samples having low porosities tends to monotonically
decrease.

® The trend of sound absorption coefficient at a resonance
frequency at high SPLs can be reflected by a
characteristic flow resistance at the first absorption
resonance at linear SPLs.
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