ITC Kobe, Satellite Forum “Forefront of Tribology”, 28-29 May 2005, Kobe, Japan.

Effect of Surface Roughness on Frictional Sound
Generated in Flat on Flat Sliding Contact

Boyko Stoimenov, Koshi Adachi, Koji Kato
Tribology Laboratory, Tohoku University

Frictional sound and the contact interface

Evaluation of surface roughness and frictional sound
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1. To clarify the effect of surface roughness on the
frequency spectrum of frictional sound generated in
sliding of flat on flat contact.

2. To propose a model of frictional sound generation in
sliding.
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Peaks in frictional sound spectra appear near the natural
frequencies and shift to higher frequency when surface
roughness decreases.
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The frequency of the peak follows
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a power law of the form:

F,=A,(Ra)5f
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10




Frictional sound and friction induced vibration
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Greenwood-Williamson contact model I ‘ Additional assumptions
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1.6 = % std. deviation of 3. Peak areal density for anisotropic
measured profile surface dominated by the

Greenwood and
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2. Average asperity curvature
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W — load supported by elastic deformation
d — separation between the surfaces
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© - Std. deviation of asperity heights
Payv - Average asperity curvature

n - Asperity areal density

A, - nominal contact area

E,, E; - Young modulus . . 0.6 08
Roughness, Ra

ormal load W, N

E,, = (E, B/ (E, + E)

Conclusions

1. It was found that peak frequency of frictional 2. The proposed model explaining the effect of
sound shifts by surface roughness following a surface roughness on frictional sound by change
power law of the form: of contact stiffness and natural frequency of the
system is in good qualitative agreement with the
Fp = A(Ra)5f observed peak shift.
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