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Abstract: Rubber friction properties include adhesion friction characteristics of the interface, hysteresis friction charac-
teristics originating from repeated rubber deformations, and cohesion friction characteristics due to wear and tear. Cohesion
friction is generally sufficiently small (< 3%) that it can be ignored, whereas adhesion friction has a relatively large con-
tribution of 15%, but has not been investigated thoroughly. Therefore, through an adhesion friction study, the adhesion
mechanism was examined and the relationship between friction characteristics and adhesion friction on dry surfaces was
derived. The wet grip characteristics of tread rubber are fully described by the hysteresis characteristics of tires, but friction
characteristics on dry roads are difficult to determine without adhesion factors. The results presented herein demonstrate that
the combination of hysteresis and adhesion properties in the tread rubber sufficiently explained the characteristics of the dry
grip. Based on the results of this study, technologies will be developed to determine the key factors governing adhesion fric-

tion characteristics and improve dry tire braking performance.
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Figure 1. Schematic Diagrams for Friction Mechanisms between
Rubber and Surface.
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Table 1. Physical Characteristics of Rubber Specimens Used in the Test

Samplel Sample2 Sample3 Sample4 Sample5 Sample6
Hardness 70 70 71 72 69 62
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Figure 21. Results of correlation analysis between dry friction and
adhesion friction.
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Figure 22. Results of correlation analysis between dry friction and
20°C G".

Table 2. p, Calculated Using Equation 4 and Measured with RTMS

y =10.9978x + 0.0039 Q

R?=0.998 Q
1.75 Q

1.70

1.80

Dry p, (Calculated value)

0°°

1.65

1.60
1.60 1.65 1.70 1.75 1.80 1.85

Dry H,(RTMS measurements)

Figure 23. Results of correlation analysis between i, measured
and p, calculated on the dry road surface.

Hp RTMS measurements 1.811 1.779 1.672 1.751 1.687 1.660
(Dry) Calculated value 1.812 1.777 1.676 1.751 1.681 1.661
Yeh, E ok opak QAbe] gaks B AE oujdtt. o2 Conclusions
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