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Effect of Tread Compound with Different Friction Coefficient on
Performance of Passenger Car Radial Tire

SUN Xuli,SUN Xiaofeng,ZHANG Kaikai, WANG Longqing, LI Huimin
(Qingdao Sentury Tire Co. ,Ltd,Qingdao 266229, China)

Abstract: The effects of three tread compounds with different friction coefficients on the rolling
resistance, static stiffness, ground footprint, forces and moments, and overall vehicle performance of
passenger car radial tires were studied. The results showed that the rolling resistances of the tires were
similar. As the friction coefficient of the tread compound decreased, the longitudinal stiffness and torsional
stiffness of the tire changed significantly, while the radial stiffness and transverse stiffness changed little. The
enveloping stiffness of the tire increased with the increase of hardness of the tread compound. The grounding
area and rectangle ratio of the tire using the tread compound with high friction coefficient were relatively
large, and the difference of other grounding characteristics of the tires was small. The tire using the tread
compound with low friction coefficient had the largest lateral stiffness, aligning stiffness, and longitudinal
slip stiffness. The friction coefficient of the finished tire was positively correlated with the friction coefficient
of the tread compound, but the numerical difference was slightly larger. The peak values of the lateral force,
aligning moment, and longitudinal force of the tires increased with the increase of the friction coefficients of
tread compound. The dry braking distance of the tire was negatively correlated with the friction coefficients
of tread compound, and the handling stability performance was greatly affected by the lateral stiffness
and aligning stiffness of the tire, while the comfort was greatly affected by the hardness of the tread
compound.

Key words: passenger car radial tire; tread compound; rolling resistance; static stiffness; ground

footprint; forces and moments; friction coefficient
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