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Failure Study for Tribological Characteristic Analysis
of a Clutch System in Passenger Cars

Chung Kyun Kim' and 11 Kwon Lee*
Tribology Research Center. Hongik University, *Department of Automotive Engineering, Daelim College

Abstract — This paper presents a case study on the tribological failure analysis of a clutch system for a manual
transmission car. The clutch systems are composed of clutch disk, clutch pressure plate, flywheel rubbing surface,
coil and diaphragm springs, release bearing and lever, clutch spline and shafi. The purpose of a clutch system
is to transmit and disconnect the driving power of engines by frictional force from a rubbing surface of a flywheel
to a clutch disk and clutch pressure plate with a minimum power loss. In this study, many tribological failure
cases based on the wear phenomena and thermal distortions have been presented, which are collected from the
car repair shop and maintenance center. The tribological failures are mostly come from the driving conditions,
overloading of a car, and especially driving style and personal habit of a car driver.
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Fig. 1. Structure of clutch system.
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Fig. 2. Wear damage of clutch disk face.
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Fig. 3. Wear damage of flywheel rubbing surface.
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Fig. 5. Wear damage of diaphragm spring.
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Fig. 6. Wear damage of torsion spring.
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Fig, 8. Wear damage of clutch disk spline.
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Fig. 9. Wear damage of release fork.
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Fig. 10. Insufficient clutch fluids.
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Fig. 11. Leak of clutch release cylinder.
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Fig. 12. Leak of clutch line.
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Table 1. Characteristics of clutch disk wear
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Fig. 13. Clutch disk wear of various vehicles.
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