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Development of Metal Pushing V-Belt Stress Simulation for Continuously Variable Transmission
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ABSTRACT

This paper describes the development of a new
method to evaluate dynamic behavior and stress for
durability simulations of metal pushing CVT V-belts
undergoing high rotational speeds. The finite element
method of crash analysis is adopted to simulate the high
rotational speed range. A finite element model of the
complete metal pushing V-belt including the layered
rings is constructed, where the torque is transmitted by
the friction of the contact surface. In the simulation, the
rotational speed increases from zero to the target speed.
Since the simulated belt stresses correlate to test, the
durability of the belt has been first predicted
successfully. To make this simulation available to
designers, a customized pre- and postprocessing tool is
developed in order to allow creation of new models in
an easy and fast way.
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Fig.1 CVT main section
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Fig.2 Metal pushing V-belt
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(a) Initial condition (b) Element model

Fig.3 Metal pushing V-belt model

gooboooobobobobobo evtr oboooo
goboboooboooooooobbooooooobooooooo
gobooooooooobooooooobooboobooboooog
gboboooooooboobooooboobobobooo
goboooooooooooboooooooboboobooooon
gboboooboooooboobobobobobobooboo
gbobooooooobobobobobobooboooo
gbobobbooboooboobooooboooboobooboo

Pushing

(b) Misalignment

Loading

Torque
Rotating

(c) Acceleration (d) Steady state

Fig.4 Analysis procedure
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Fig.5 Input and output variables of analysis
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Fig.6 Comparison of results
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Fig.7 Time history of ring stress
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(a) With misalignment

(b) Without misalignment

Fig.8 Influence of belt misalignment
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Fig.9 V-belt SN curve
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Fig.10 Flexible pulley model
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Fig.11 Pulley deflection
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Fig.12 Reaction force on V-surface
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Fig.13 Influence of pulley flexibility
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Fig.14 Influence for belt misalignment
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Fig.15 CVT belt system
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