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Evaluation of Rolling Resistance Characteristics Based on
Simple Tire Experimental Modal Test

ZHU Chengwei' LIU Yang® ZHUANG Ye' GAO Xueliang' CHEN Qiang'
(1. State Key Laboratary of Automotive Simulation and Control, Jilin University, Changchun 130025, China
2. KH Automotive Technologies ( Changchun) Co. , Lid. , Changchun 130012, China)

Abstract; Tire rolling resistance has a great impact on the fuel economy of automobiles, accounting for
about 20% ~ 30% of the fuel consumption of automobiles. Evaluation of tire rolling resistance had
become a difficult problem to solve for the industry. Aiming at the problem of tire rolling resistance testing
at the present stage and the mechanism of tire rolling resistance caused by hysteresis effect, a tire rolling
resistance evaluation method based on simple experimental modal was proposed. The rolling resistance
characteristics of different tire modes were evaluated by calculating different tire modal damping
characteristics by using half-power bandwidth method. The experimental results showed that the half-
power bandwidth of the different tires amplitude frequency characteristics was closely related to their
rolling resistance coefficient and kept positive correlation, the larger the half-power bandwidth of the tire
mode amplitude frequency characteristic was, the more dispersed the energy of the first-order resonance
energy was, and the larger the tire rolling resistance coefficient was. Furthermore, the experimental
results showed that there was good consistency between the modal damping ratio of different tires and tires
rolling resistance coefficient. The larger the tire damping ratio was, the larger the tire rolling resistance
coefficient was. Therefore, it proved that the method can qualitatively evaluate the tire rolling resistance
characteristics, which not only improved the efficiency of tire rolling resistance testing, but also reduced
the cost of testing.

Key words: tire rolling resistance coefficient; modal parameters; piezoelectric film; half-power
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Fig. 1 Tire rolling resistance schematic diagram
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Tab.2 Different tires damping ratio results
Liglr Ji/Hz Sfo/Hz Jo/Hz Sfo —fi/Hz 17Q {/ %
C1 96. 488 3 102. 675 6 99. 58195 6. 187 0. 062 132 746 3.11
Cc2 98.160 5 105. 1839 101. 672 2 7.023 0. 069 078 863 3.45
C3 104. 807 7 113.294 3 109.0510 8.487 0.077 822 303 3.89
C4 102.019 2 109. 1722 105.595 7 7.153 0. 067 739 501 3.39
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