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Development of a Spin Forming Procedure for CVT Pulley Covers
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ABSTRACT

The metal pushing V-belt type continuously variable
speed transmission (CVT) commonly has a hydraulic
chamber that is formed by fastening together the
movable pulley and pulley cover parts. The mechanism
by which damage occurred to the pulley cover in the
spin-formed fastening portion during development was
clarified. In order to understand the damage mechanism,
the area of the pulley cover subjected to spin forming
was examined with a scanning electronic microscope.
This revealed that voids had formed inside the examined
area, as expected under the theory of ductile fracture, and
it was confirmed that durability varied with the form of
the voids. Quantitative treatment of the damage was
made possible by numerical analysis of the mechanism
of void formation using McClintock’s equation for
damage evaluation. It was further confirmed that the
results of this numerical analysis agreed with the results
of durability tests of the pulley, verifying the validity of
the analytical values.
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Fig. 2 CVT pulley cover forming
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Fig. 3 CVT pulley cover forming
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Fig. 4 Section of pulley crack
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Fig. 5 Loading condition
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Fig. 7 Relationship between fatigue limit stress and
stress concentration factor
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Fig. 8 Microstructure of pulley cover
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Fig. 9 SEM image microstructure of pulley cover
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Fig. 10 Forming simulation in 3D
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Fig. 12 McClintock damage distribution
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Fig. 13 Damage versus edge radius
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Fig. 14 Damage versus indentation
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Fig. 15 Pulley stress with belt loading
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Fig. 16 Damage increment under loading
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Fig. 18 Stress increment with belt loading
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