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Measurement and Characterization of Lateral Relaxation Length of
Passenger Car Radial Tire

MENG Zhaohong'’,SHI Caixia', WANG Jun',QIU Changfeng’, YU Chenglong’,
SONG Meigin’, CHONG Qianming'
(1. Doublestar Group Co. ,Ltd,Qingdao 266400, China;2. Qingdao Lunyun Design and Research Institute Co. ,Ltd,Qingdao 266400, China)

Abstract: The measurement and characterization of the lateral relaxation length of passenger car radial
tire were studied. Since the step test method of the sideslip angle of the tires was a first-order linear and
time-invariant system, by simulating the step response of a first-order RC circuit and setting different time
constant data checkpoints,the data fit could be improved. In addition,a step test method of rotation angle by
loading first and then turning angle was proposed, which could be used for time correction of the test data.
The time delay error of the test system was basically stable when the input and feedback of the test bench to
the sideslip angle were adjusted and all the tests were completed according to the test sequence at one time.
It was found that the difference between the lateral relaxation length of the tire calculated with and without
considering the time delay was directly proportional to the increase of tire speed. Meanwhile, under the high
load condition, the lateral relaxation length of the tire overlapped at the small sideslip angle. The research
results could improve the efficiency and accuracy of data analysis for the evaluation and verification of the
lateral dynamic transient characteristics of a single tire.

Key words: passenger car radial tire;lateral relaxation length;time delay;step response;error analysis;

time correction





