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Development of a Model for Estimating the Coefficient of
Kinetic Friction of Paper-Based Wet Clutch Facing
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Abstract

To improve the drivability of vehicles equipped with an automatic transmission (hereafter referred to AT), high-
precision control of multiple wet clutch (hereafter referred to clutch) is required, which requires accurate
estimation of friction coefficient, u (hereafter referred to u) of the clutch. However, it is difficult to estimate the u
of a clutch because it is dependent on load, speed, and friction surface temperature, and changes sequentially
with each operating condition. For this reason, estimation needs to be done based on its mechanism. Therefore,
considering that the friction phenomenon of the clutch consists of fluid friction and boundary friction, we
realized a highly accurate p estimation that can take various dependencies into account by constructing a
physical model. Specifically, fluid friction is modeled by 3D-CFD, boundary friction is modeled by the
experimental equation for shear stress in adsorbed films, and friction surface temperature change is modeled by
a thermal equivalent circuit, and these are coupled with the model starting from the calculation of the interplane
distance, h of the friction partner. Also, the equations of motion inside the AT enabled us to measure the clutch
friction characteristics under the AT mounting environment where actual measurements had been difficult due
to the influence of external disturbances, and we confirmed the validity of the model through comparison with

the measured results. This paper reports on that effort.
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