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Development of Contact Point Estimation Algorithm of Dry type Clutch with
Considering the friction pad wear

Sungmo Kim*, Moseong Kim', Changwoo Shin®", Wonsik Lim™", Sukwon Cha™™

Abstract

A clutch is a very important component when engine starts and gear shifting is needed. The clutch the most commonly
used is the dry clutch. This type of clutch has pads, and they are worn after disengagement of clutch little by little. The
characteristics of the clutch changes as these pads wear, so wear needs to be measured, and the clutch should be controlled
for proper operation. In this study, the clutch contact point estimation algorithm has been developed. From this algorithm,
clutch force map changes depending on wear, and the clutch operates properly. We also see the shifting transient of a
vehicle for drivability with throttle valve position control and synchronizer movement.
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Fig. 1 Schematic diagram of clutch model

Fig. 2 Diaphragm spring hysteresis
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Fig. 3 Clutch contact point estimation phase
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Fig. 4 Clutch contact point estimation control

Table 1 Description of parameter in clutch contact point

NO Parameter Description
1 brake brake signal
2 thr dr throttle position of driver
3 ve_sp vehicle speed
4 cl sig clutch signal
5 turbine input speed of transmission
6 clutch_sp clutch speed
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Fig. 6 Clutch contract point estimation condition model
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Fig. 9 Clamping force map
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Fig. 12 Simulation result
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