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A Study on Dry Friction-Induced Sound

——An Experimental Study on Vibration and Noise during Sliding of Dry Metal Surfaces—
Chae Ho Kim and Seok Sam Kim
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Abstract

The results of measurements showing normal vibrations and rubbing noise generated during
unlubricated smooth sliding between metal surfaces are presented. The measurements were
made on pin-on-disc type apparatus instrumented with piezoelectric acceleration transducers
and microphones. Spectral analysis of the both signals up to frequency of 10kHz indicates that
they_;fe élosely correlated.

The major components of both signals in this frequency range are primarily associated with
the normal contact vibrations which are excited by surface irregularities being swept through
the contact region during sliding. As an approximation to the seismic input of surface irregu-
larities, an effective surface wavenumber spectrum was assumed in the form of an inverse
forth power law of the spatial wavenumber. This gave a good agreement with the normal
vibration and noise measurements for a number of surface finishes and mean loads.

The predominant frequency component of which levels of the normal vibration and noise are
close to overall levels of the both signals is induced by contact resonance between the two
bodies and its frequency can be calculated from the Hertzian theory.
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Table 1 Specifications of test specimen

Rotating disk

Material :S45C

Diameter(cm) 120

Thickness(cm) t 1.4

Hardness(Hv) : 155

Surface :0.04, 0,28, 0.30, 0.80, 1.00,

Roughness(gm R.) 1.25, 1.95, 5.00

Slider
Ma’terial :845C
Contact 112, 22,32
Radius(mm)
Hardness(Hv) 1 320
Weight of :0.11, 0.30, 0.66
Slider(kg)
Surface : less than 0, 02

Roughness(um R.) (mirror surfaced)
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Fig. 2 Normal acc. of slider and SPL (load: 0. 66 kg,
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