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Analysis of the Accessory Belt Running off of the Pulley for Automotive Engine
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ABSTRACT

Having established a laser sensor-based measurement
methods of accessory belt movement, we studied factors
related to the belt running off of the pulley by
conducting belt movement simulations and analyzing the
correlation between belt movement and fluctuations input
to the belt, and established design tools. We clarified
the fact that the belt runs off of the pulley when an
resonance due to the natural frequency of the belt
matching 1/2 of the frequency of belt length fluctuation
in the belt tension direction caused by the torsional
vibration on crankshaft, occurs at the same time that the
limit in the amount of length fluctuation in the belt
tension direction is exceeded. We also found that lateral
vibration occurred due to the existence of a natural
vibrational mode in the lateral motion of the belt itself.
Based on these facts, a graph for judging the limit at
which the belt runs off of the pulley and a simulation
of the belt running off of the pulley was created, and
design tools for the belt running off of the pulley were
presented. In addition, the effects of design parameters
for the crankshaft, crankshaft pulley and accessory belt
on the belt running off of the pulley were presented as
examples of studies made in preventing the belt from
running off of the pulley.
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Table 1 Effect level of fluctuation which inputted to
belt for belt behavior
Direction of
. ltems Influence
fluctuation

Offset of pulley

Crankshaft axis alignment Neglect
direction
Pulley incline Neglect
Pulley eccentricity Neglect
Belt tension Fluctuation
direction on pulley Strong

circumference
(by revolution)
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