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A Basic Study of High Frequency Rattling Noise

Kum-Jeong Lee, Chol-Hui Pak, Jae-Man Joo

ABSTRACT

Since rattling noise, which occur in mechanical linkage with free play or glove boxes in
passenger cars, play an important role in the generation of industrial noise and vibration,
it is interest to study these dynamics. A difference equations are derived which
described the motions of a mass constrained by pre-compressed spring and forced by a
high frequency base excitation. Two types of saddle are founded from these difference
equations and the stable and unstable manifolds are constructed in these saddle point.
For a certain region in a parameter space of exciting displacement and coefficient of
restitution, transversal intersections of stable and unstable manifolds exist. Therefore it is
founded that there are large families of periodic and irregular non-periodic motions in

rattling system, i.e. chaos motion is observed.
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Fig. 1 An ideal model of rattling system
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Fig. 3 Stable and unstable manifold of the n=3
saddle point(saddle of the second kind).
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