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Prediction Model for Vibration Properties of Polyurethane Foam
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We propose a new physical model that can broadly explain the vibration properties of urethane foam materials. In
recent years, the functions required of urethane foam materials have been diversifying, and one of such functions
is vibration suppression in foam materials for automobile seat cushions. Attempts have been made to relate
elastic modulus and air permeance, which are typical properties of urethane foams, to vibration characteristics
using a physical model. However, the low air permeance urethane foam we have fabricated in this study exhibits
vibration characteristics different from those predicted by conventional physical models. This may be because the
conventional models do not take into account the pressure generated when the internal ventilation does not keep up
with the deformation of the foam. In this study, the process of relaxation of internal pressure due to air permeation
under a step strain was calculated and the equation of motion under displacement excitation was solved to obtain
the expression for the analytical solution of the vibration characteristics of the system with pressure relaxation due
to air permeation. As a result, we succeeded in reproducing a peak in the high-frequency region that could not be
predicted by conventional models, and showed that this was due to resonance with the air inside the foam. The
use of this model, which describes the relationship between easily controllable physical properties such as elastic
modulus and air permeance and vibration characteristics, is expected to accelerate the development of functional

polyurethane foams.
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Fig.2  (a)Vibration transmissibility and (b) Vibration characteristics
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Fig.4 Vibration characteristics of foam with different degrees of air permeability
(a) Experimental values (b) Conventional physical model
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Fig. 8 Vibration characteristics of foam with different air permeance
(a) Experimental values (b) Proposed physical model (c) Conventional physical model
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