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A Study on Estimation Method for Physical Properties of Sound Absorbing Materials
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ABSTRACT

The acoustical performance of porous materials is determined by their seven or more macroscopic physical properties.
However, it is not easy to measure all these properties in many cases. Furthermore, the measurement is compels engineers to
spend much times. The effect of each property on the normal incidence absorption coefficient and normalized surface
impedance was studied to estimate the properties of porous materials by numerical method. According to the investigation,
Properties of porous materials are divided into several groups and estimated by each group. This paper is focused on the esti
mation procedure of porous materials by the numerical method.
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Fig. 1. Efffect of Flow resistivity on absorption

coefficient (thickness=25mm, bulk density=30
kg/m®, tortuosity=1, porosity=0.90, shape
factors=1).
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Fig. 2. Effect of tortuosity on absorption coefficient
(thickness=25mm, bulk density=30 kg/m’, flow
resistivity=20000 MKS Rayls/m, porosity=0.90,
shape factors=1).
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Fig 3. Effect of porosity on absorption coefficient

(thickness=25mm, bulk density=30 kg/m®, flow
resistivity=20000 MKS Rayls/m, tortousity=1,
shape factors=1).
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Fig. 4. Comparison of rigid porous material and Elastic
porous material : (a) absorption coefficient, (b)
normalized surface impedance.
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Fig. 9. Normal incidence absorption coefficient of
sample B (thickness=25mm, Bulk density=85 kg/m®).
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Fig. 10. Normal incidence absorption coefficient of
sample A (thickness=30mm, surface density=2000 g/m?)

Table. 1. Estimated properties of sample A.

Thickness (mm) 25
' Bulk density (kg/m®) 85
Properties Estimated Values
Flow resistivity (MKS Rayls/m) 48000
Tortuosity 1.99
Porosity 0.77
W\/iscous Char. Length (um) 87.28
Thermal Char. Length (pm) 90.81
"Young s modulus (Pa) 80000
Loss factor 0.09
Poisson’s ratio 0.18

Table. 2. Estimated properties of sample B.

Thickness (mm) 30

Surface density (g/m?) 2000

Properties Estimated values

Flow resistivity (MKS Rayls/m) 13500

Tortuosity 1.01

Porosity 0.93

Viscous Char. Length (um) 122

Thermal Char. Length (pm) 125
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