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Mechanism of Torque Capacity Change during Operation of AT with Focus on Friction Properties
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ABSTRACT

The project discussed in this paper focused on the
frictional characteristics of clutch facing materials in
order to elucidate the mechanism by which the torque
capacity of the multiple-plate clutches used in automatic
transmissions (ATs) varies with their mode of use. The
frictional characteristics of the facing materials are
affected by the temperature, contact pressure, and sliding
velocity of the friction surfaces. The temperature of the
clutch plate, sliding velocity of the friction surfaces, and
degree of misalignment of the gears transmitting torque
were therefore measured in an AT during torque
transmission. Next, a dynamic behavior analysis model,
able to simulate the flow of torque transmission in the
AT, was constructed on the basis of these measurement
results. The results showed that the torque capacity of
an AT operating at a constant temperature is affected by
radial components of the friction force vectors on the
friction surfaces.
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Fig. 1 Main section
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Fig. 2 Torque capacity measurement results
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Fig. 5 Hypothesized mechanism of change in torque
capacity
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Fig. 14 Torque capacity of 4th and 5th clutches
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