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Study of Sound Impedance Tube Method to Measure Dynamic Stiffness and

Damping Coefficient of Foam Material

FENG Tao, WANG Jing, LIUBin, LI Nan, ZHANG Li, YIN Yi-yang

(Beijing Technology and Business University, Beijing 100048, China)

Abstract: The measurement analysis model of foam material dynamic stiffness and damping coefficient was
put forward and the relevant experimental system was established. The dynamic stiffness and damping coef-
ficient of two cushion structures consisting of an aluminum plate and a foam material were tested and calcu-
lated. The experimental and calculation results showed that the dynamic stiffness and damping coefficient of
the foam material can be resulted from the sound impedance of the cushion structure. The more the mass of
the aluminum plate, the lower the resonance frequency and the higher the value of the resonance peak. For
the aluminum plate and foam cushion structures which the foam materials are identical and the mass of the a-
luminum are different, the dynamic stiffness and the damping coefficient are basically the same. The more
accurate calculation results can be obtained by considering the mass of the foam material.
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Fig. 1 Schematic diagram of the device to measure

the sound impedance of material surface
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Fig. 2 Schematic diagram of Q factor of

max

foam-aluminum plate oscillator calculation
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Fig. 3 The experimental system and test material
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Tab. 1 Geometric and mass parameters

of the foams and aluminum plates

4 Biit/g H A& /mm JEEE /mm
HURZR 10. 4 100 50
All 12.11 100 0. 60
Al 2 20. 11 100 0.98
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Fig. 4 Normalization sound impedance curve of

the foam-aluminum plate cushion structure
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Tab.2 Calculation results of dynamic stiffness and damping

coefficient of the foam-aluminum plate cushion structure

HFH L fo h o R./ K/

g L
w/g /Hz /Hz /Hz (Nesem H(Nem ")
Al 137K 15.57 264 244 296 5.08  5.10 42 849,42
Al 2-+707€ 23.57 224 210 246 6.23 5.33 46 679.54

ME 2 PEEERBANDNENTESRKSE,2
MPEDPERNFNE DB 42 849 N/m F 46 680
N/m,BERREE DB 5.10 0 5. 33 N -s/m, MITE
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Tab.3 Calculation results of ratio of frequency and mass

of the foam-aluminum plate cushion structure

1k AR TR g LR/ g fo/Hz
Al 1+ 7K 12.11 15.57 264
Al 217K 20.11 23.57 224
Hﬁﬁ M\l 2 /M\l 1 Mcqu,.\l 2 /Mcqu,‘\l 1 ,/‘D,Al 1 /,[0,‘\1 2
=1.29 =1.23 =1.18
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