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Influence of Surface Bump in Friction Plate on Automotive Dry Clutch Slide Noise

GONG Yu-bing, ZHANG Li-Jie, ZHANG De-feng
(School of Mechanical and Electrical Engineering, Guilin University of Electronic Technology, Guilin Guangxi 541004, China)

Abstract: Dry cluich is easy to produce a kind of slide noise during clutch engagement, which seriously
decreases the performance of the ride comfort. In engineering application, the practical way which may solves
this problem is to replace the old malfunctioned clutch system with a new one. The critical influencing factors
of this noise remain unknown. It is found through the factory test for clutches with slide noise that there is a
large surface bump in the friction plate of the clutch. A simplified finite element model of the clutch assembly
is correspondingly established. The complex eigenvalue analysis is performed and the influence of the
sinusoidal surface bumps in the friction plate on the clutch slide noise is studied. The maximum contact
pressure distributions between the pressure plate and driven disk under different surface bump heights in the
friction plate are also compared and analysed. The noise frequency of real vehicle with sliding noise is
measured and compared with the simulation noise frequency. The result shows that (1) the tendency of the
clutch slide noise can be significantly enhanced by the presence of the surface bump in the friction plate, and
the slide noise caused by the surface bump mostly occurs at relatively low frequencies range; (2) the
frequency of the clutch slide noise decreases with the increasing of the height of the surface bump; (3) the
contact pressure on the outer rim of the clutch is larger than that of the inner rim, and the higher the surface

bump height is, the larger the maximum contact pressure is; (4) the maximum noise frequency from the test
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is relative close to the frequency from the simulation, indicating that the simulation method is effective.

Key words ; automobile engineering; slide noise; complex eigenvalue method; dry clutch; surface bump
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Fig.1 Driven disk of clutch
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Fig.2 Sine type distributed bumps on friction disc surface
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Fig. 3 Finite element models
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