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Simulation of Stress on Elements of Metal Pushing V-belt for CVT
under Transient Operating Conditions
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ABSTRACT

The metal pushing V-belt of a torque converter-
equipped CVT receives a sudden thrust load from the
pulleys when the CVT starts operation, and is required
to begin transmitting torque from a stationary state in a
very short time span. In the research discussed in this
paper, the stress history of the area around the element
neck under the transient conditions of CVT start-up was
studied using a technology enabling simultaneous
simulation of the dynamic behavior of the metal pushing
V-belt and stresses on the elements. The results of this
study indicated that the load on the V surface of the
element is the dominant factor in the generation of stress
on the element necks, and that bending stress generated
by the pushing force between the elements also acts on
the element necks. To confirm the accuracy of the
simulation, results were compared with the results of
tests conducted to determine the load distribution on the
element. The two sets of results demonstrated a good
qualitative correlation. This paper also discusses the
method employed to evaluate transient stress.
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Fig. 1 CVT with torque converter
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Fig. 4 Load conditions on CVT at start-up
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Fig. 5 Evaluation points for element stress
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Fig. 6 Time history of element stress
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Fig. 7 Comparison of stress on front and rear of
element
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Fig. 8 Force difference between front and rear of
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Fig. 9 Deformation of element at start-up
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Fig. 12 Instantaneous acting forces across belt
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Fig. 13 Element stress
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Fig. 14 Comparison of acting forces on element
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