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Analysis of Nonlinear Oscillations of the Timing Belt
(1st Report, Regions of Resonance of the Timing Belt)

Shao-chang LI, Hideyuki OTAKI,
Yoshio ISHIKAWA and Keiichi WATANUKI

The tension in timing belts is subject to periodic fluctuation. This is brought about by factors
such as an eccentric pulley and error of one pitch of the pulley, etc. This paper presents the regions
of resonance of a timing belt. The equation of an axially moving timing belt with tension of periodic
variation is developed. For theoretical analysis, the perturbation method of multiple scales is used.
A study is carried on the instability regions with subharmonic and summonic types of parametric
resonance. The effects of various system parameters, such as the timing belt speed and the gyros-
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copic matrix, upon the instability regions have been studied.
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