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Method for Three-dimensional Evaluation of Surface Form of Metal Rings
for CVT Metal Pushing V-belts
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ABSTRACT

In order to respond to the increased amounts of
torque being transmitted by the metal pushing V-belts
in CVTs, it was necessary to increase precision in the
formation of the metal rings employed in the belts. This
necessitated the achievement of a higher level of
precision in the surface forms of the rings, a requirement
that demanded the development of a three-dimensional
surface form measurement technology enabling
quantitative evaluation of the manufacturing processes
and manufacturing history of the rings. While there is a
standard method of evaluating the precision of the
surface form of the rings in the direction of width, no
integrated method of evaluating the continuous sectional
form in the direction of the circumference has been
available. The developed method uses general purpose
laser sensors to gather continuous data on the sectional
form of the rings, enabling reproduction of the three-
dimensional surface form of the rings around the entire
circumference. This has enabled quantification of the
cyclic deviations in surface form that occur during the
manufacturing process.
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Fig. 1 Components of metal pushing belt
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Fig. 2 Schematic diagram of rolling of steel ring
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Fig. 3 Deviation of real and modeled forms on rolling
roller
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Table 1 Raw data for evaluation of measurement
repeatability

h mmO No. 10 - -[J No.100| Average
Section 10| 0.1796 - -0 0.18550] 0.18200
|
Section 10] 0. 1525 - -0 0.15430 0.15620
Averagel | 0.1659 - -0 o0.17200 0.17090

Table 2 Result of ANOV for measurement
repeatability

S; pm?- NG M;=S/n, pm>?" pm?-

| 2.92040| 100 M, | 2.920380 -0

0| 0.01170| 90| M,, | 0.0013030| o +10 oF’

.o | 0.00040( 90| My, | 4.05x 1059 o' +10 o

.| 0.00170| 810 Mao | 2.06 x 10°° ol
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