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Measurement and Computation of Instability Performance of
Transverse Vibration for Serpentine Belt under
Parametric Excitation
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Abstract : The serpentine belt between two adjacent pulleys in an engine’s Front End Accessory Drive (FEAD) system
is simplified as an axially moving viscoelastic string. Nonlinear dynamical equation is established for investigating the
stability of the axially moving string subjected to parametric excitation resulted from tension and translation- speed
oscillations. Galerkin method is used to discrete the nonlinear partial differential equations into a group of ordinary
differential equations. Perturbation method is used for calculating the primary and secondary instability frequencies of the
belt’s transverse vibration. An experiment was carried out for getting the angular velocity of the pulleys and the vibration of
the belt in the FEAD system, and the parametric excitation frequencies of the belt’s transverse vibration were identified. The
parametric excitation frequencies in the experiment agreed well with those of calculated results. Experiment results show
that the instability of belt’ s transverse vibration occurs in the regions of belt’ s secondary resonant frequencies. When the
tensile force of the belt increases, the regions of belt primary and secondary resonant frequencies under the parametric
excitation also increase greatly.
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