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Sound Absorption Analysis of Urethane Foam Using Kelvin Cell
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Sound-absorbing polyurethane foam is used to reduce noise from automobiles, houses, home appliances, etc.

It consists of a skeleton and cavities, and although the cavities are connected to each other, the structure is very

complex. Generally, when predicting the sound absorption coefficient of urethane foam, the Biot-Allard mode

using the transfer matrix method is used. The Biot parameters used in the calculations must be measured using

a dedicated measuring device. In addition, although computational studies can derive the relationship between

Biot parameters and sound absorption coefficient, as well as maximizing sound absorption coefficient at specific

frequencies, it is difficult to change these Biot parameters in actual product development. In this study, we used a

simplified Kelvin cell to estimate the sound absorption characteristics of foam-based sound-absorbing materials and

performed prediction calculations of normal incident sound absorption coefficients using a FE model without using

Biot parameters. We report the results of sound absorption coefficient calculations for a FE model simulating normal

incidence sound absorption coefficient measurements using an acoustic tube, as well as the results of parameter

studies on cell diameter, skeleton thickness, hole diameter, etc.
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Fig.1 Test piece of polyurethane foam (¢ 29mm)
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Fig.2 Kelvin cell by FE model
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Fig.3 FE model of polyurethane foam for cylindrical stacked Kelvin cell
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Fig.4 Comparison of sound absorption calculation results
due to differences in cell size
(wall thickness : 3.5 » m, number of holes : 8, hole
diameter : 0.08mm)
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Fig.5 Comparison of sound absorption calculation results
due to differences in wall thickness
(cell size : 0.666mm, number of holes : 8, hole
diameter : 0.08mm)
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Fig. 6 Comparison of sound absorption calculation results
due to differences in number of holes
(cell size : 0.666mm, wall thickness : 5.0 x m)
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Fig. 7 Comparison of sound absorption calculation results
due to differences in hole diameter
(cell size : 0.666mm, wall thickness : 5.0 . m)
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