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Nonliear vibration analysis of polyurethane foam
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Abstract A dynamic modeling and prediction of polyurethane foam material, which is used as the seat in vehicles
is very important for improving the ride quality of vehicle occupants. In this study, parameters to define the nonlinear
stiffness and time-variant characteristics of the viscoelasticity of polyurethane foam were obtained using a static
compression test. Polynomial functions and convolution integral were used to model the nonlinear and viscoelastic
characteristics of polyurethane foam mathematically. The dynamic behaviors excited by the seat floor displacement
were analyzed using a numerical integration method for the nonlinear vibration model. As a result, the viscoelastic
characteristics of polyurethane foam was found to be an important parameter for improving the ride quality.
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[Fig. 1] Static test of a PU foam
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[Table 1] Parameters of a PU Foam

k, 4.62E+04

k, 2.03E+05
k, 5.32E+05

k, -5.87E+05
k 2.76E+05

k, -1.35E+05
k, 3ATE+05
a, 691,54 1594.51
a, 0.0474 + 0.0263i
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[Fig. 9] Impact of viscosity on the frequency
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