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ABSTRACT

The absorption coefficients of 3 largely reticulated urethane foams are measured by transfer function
method which uses two microphones in an impedance tube. Based on the previously published data, the
new modified empirical equations for predicting the characteristic impedance and propagation constant
of the largely reticulated urethane foams are developed. Comparison is made between the measured
data and the predicted data, based on the previously published equations and the new equation. Good
agreement of the absorption coefficient between the measured and predicted data by the new modified
empirical equation has been obtained.
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Fig. 1 Surface impedance of a single layer material in

the impedance tube.
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Fig. 2 Surface impedance of a multi-layer material in
the impedance tube.
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Table 1 Comparison of the coefficients of Wu’s, Cummings and Beadle’s, and Delany and Bazley’s empirical formula
with present modified model.

C i d Del d
Coefficient Wu UMmIngs an clany an Present study
Beadle Bazley
Ct 0.212 0.0953 0.0571 0.120
C2 —{.455 —0.491 —0.754 —0.618
C3 0.105 ) 0.0986 0.087 0.0993
Ca —0.607 —(0.665 —0.732 —0.635 -
Cs 0.163 0.167 0.189 0.161
Cs —0.592 —0.636 —0.595 —-0.614
C7 0.188 0.174 0.0978 0.185
Cs —0.544 -0.372 —0.700 —{0.478
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Fig. 3 Measurements of the characteristic impedance Z. and the propagation constant y us. predic-
tions according to the new regression line
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Fig. 5 A comparison between the measured absorption
coefficient of a 4.5 cm thick sample of urethane
foam (bulk density =32 kg/m?®) and the predicted
values(—), based on the present new empirical
equation(g=3,500 mks rayl/m), Two samples
were tested, which were cut in different direc-
tion to the surface of the urethane foam.
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Fig. 6 A comparison between the measured absorption
coefficient of a 2.5 cm thick sample of urethane
foam (bulk density 5 kg/m?) with 2 3 cm air gap
and the predicted values, based on the Wu's,
Cummings and Beadle’s, and the new modified
empirical formula(s=1,500 mks rayl/m).
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Fig. 7 A comparison between the measured absorption
coefficient of a 4.5 cm thick sample of urethane
foam (bulk density 32 kg/m?) with no air gap
and the predicted values, based on the Wu’s,
Cummings and Beadle’s, and the new modified
empirical formula (¢=3,500 mks rayl/m).
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