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Figure 3: Measured viscoelastic properties of a foam 
sample by quasistatic (circle) and electro-acoustic (square 

with errobars) methods. 

Results are satisfactory with the new electroacoustic 
method up to 500 Hz. Note that contrary to the previous test 
bench using a traditional electrodynamic loudspeaker [3], 
the uncertainties is the lower around the frequency 
resonance of the transducer, 350 Hz in this case. This shows 
the benefit to use ironless magnetic parts together with 
ferrofluid seals.  

4 Conclusion 
A new device to determine the viscoelastic properties of 

porous materials has been presented: it is based on an 
electrodynamic transducer used both as source and sensor. 
The setup is thus simplified compared to a classical 
compression quasistatic method. This setup is based on a 
linear transducer that has been optimized to allow a static 
compression of 10 mm, what cannot be performed with a 
classical shaker or loudspeakers. The transducer has also 
been designed so that the moving part behaves as a rigid 
solid body in an extended frequency range. 

Results given by this method are in good agreement 
with classical method and are valid for frequencies up to 
500 Hz. The air-pumping effect is also prevented by the use 
of a cavity what avoid the overestimation of the loss factor. 
The method could be extended in the higher frequency 
range by optimizing the mass of the moving piston and the 
sizes of the cavities.  

For a more detailed description of the set-up, please 
refer to [10]. 
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