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A series of experiments was performed using a pin-on-disk type tribometer to investigate the x —

v characteristics of eight rubber specimens and their friction-induced vibrations. It was shown that

the vibrations occurred in speed ranges in which the slopes of the x — v curves were negative. The

pin specimens of NR, SBR, and HNBR showed high negative slopes in the x — v curves. At that

time, marked friction-induced vibrations were observed. The vibration amplitude obtained by
numerical analysis of the mechanical model coincided with the experimental results.

Experiments for carbon black-filled SBR (T,=-51T,-21C,-6T), silica-filled SBR (T,=-51"C,-21T,-6T)
were conducted under dry and wet conditions. The contact area and the u - v curve were investigated
experimentally. Rubber friction involves two terms, adhesion and deformation. It was found that peaks
appear in the 4 - v curves for all the rubber specimens under dry condition, which result from adhesion
term. Both numerical calculations and experimental results showed that the adhesion term plays a
significant role on rubber friction. It was shown the deformation of contact area related to loss tangent
tan ¢ and storage modulus £, and contact areas decrease with increasing the sliding speed.
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Fig.8 (a)Variation of the coefficient of friction for the

specimen B5(CMS) with sliding speed under a load

1.96N. (b) The amplitudes of vibrations data are plotted

against sliding speed. Calculation of the amplitude
vibration —sliding speed curve is also shown.
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Fig.13 Relationships between the contact area and sliding speed:
(a) Silica-filled rubber; (b) Carbon black-filled rubber
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Fig.14 Variations of shear strength of rubber specimens with sliding speed:
(a) Silica-filled rubber; (b) Carbon black-filled rubber
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