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Simulation of Accessory Drive Belt Behavior Using Multi-body Dynamics
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ABSTRACT

A simulation method was proposed to predict the
slippage and transversal vibration of the accessory drive
belt. To reproduce these phenomena, the accessory drive
belt was represented by a section-by-section model in
which the belt was replaced by a finite number of masses
and springs using multi-body dynamics simulation. In
this model, the belt was able to vibrate in both the
direction of advance and the direction perpendicular to
it, and a friction contact element was defined between
the pulley and the belt. The coefficient of friction was
made variable with respect to the slippage speed to
enable stick and slippage to be predicted. This method
allows for accurate simulation of the amount of belt
slippage and the amplitude of transversal vibration, thus
enabling the optimum belt layout to be determined at the
design stage.
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Fig. 1 Section-by-section model of belt
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Table 1 General specifications of test
; Liquid cooled 3-cylinder
Engine type turbo charged engine
Flywheel Single mass flywheel
Crank pulley Rigid pulley
Displacement 660 cm?®

Accessory drive belt Serpentine V-ribbed belt

Polyethylene terephthalate

Filament of belt (PET)

Number of ribs 5 ribs

Alkylic chloro sulforated

Material of rubber polyethylene rubber (A-CSM)

Tensioner Fixed tensioner
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Fig. 7 Measurement of slippage
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Optical belt data
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Fig. 8 Measurement of transverse vibration
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Fig. 13 Stick-slip motion at crankshaft pulley for two different belt designs
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