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Analysis of Nonlinear Oscillations of Timing Belt
(2nd Report, Under Meshing Impact and Varying Tension by Eccentric Pully)

Shao-Chang LI, Hideyuki OTAKI and Keiichi WATANUKI

Analytical results are presented for nonlinear vibrations of a timing belt with parametric
excitation in tension and meshing impact forces, with application of the Galerkin method to the basic
equation. The steady-state responses are calculated using the harmonic balance method. The

numerical results yielcl the following conclusions.

The resonant amplitude increases with the

increase of pully speed for constant tension. In the case of variable tension, the resonant peak value
varies with rate of variable tension, and inceases with increase of tension. Amplitude reduction by
means of periodic variation of tension is effective for tension and rate of variable tension.

Key Words: Timing belt, Nonlinear Vibration, Forced Vibration, Parametric Resonance,

Galerkin’s Method, Meshing Impact
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