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Study of Durability Prediction Considering Wear Properties for Multiple Plate Clutches
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ABSTRACT

To increase the durability of multiple-plate clutches
used in automatic transmissions, attention was focused
on the wear history of the facing material. Measurements
have confirmed that correlations can be observed
between initial wear and disk contact pressure when the
clutch is engaged, and between steady wear and plate
temperature. Next, simulation technology was developed
to quantify the disk contact pressure and plate
temperature. When simulated contact pressure
distribution and temperature distribution were used to
establish correlations with durability wear, good
proportional relationships were found in both cases. It
was also found that when clutch specifications and
driving conditions were varied, the gradient of the
correction also varied, but the correlation remained
proportional so long as the same facing material was
used. The gradient was ranked as a wear property
peculiar to the facing material. By determining the wear
property of the facing material, it was possible for the
first time to predict wear condition in a test of the clutch
as an independent part, for any arbitrary set of clutch
specifications and driving conditions.
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Fig. 6 Measured 3-disk clutch pressure distribution
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Fig. 7 Correlation of initial wear and disk pressure
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Fig. 8 Measured 3-disk clutch plate temperature
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Fig. 15 Identification of heat transfer coefficient
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Fig. 18 Accuracy of temperature distribution analyses
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