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Study on Drainage Characteristics of Tire Longitudinal Grooves Based on FEM

XI Yan, LIU Jingjing ,ZHANG Kaikai, WANG Longqing ,ZHAO Mingming
(Qingdao Sentury Tire Co. ,Ltd,Qingdao 511400, China)

Abstract: The simulation analysis of the drainage of tires on wetlands was carried out through
experimental design and finite element analysis using the Abaqus software to study the influence and
significance of the width, position, and distribution of the longitudinal grooves on the drainage characteristics
under straight driving and turning driving conditions.The results showed that,under both driving conditions
on wetlands, the influence of the width of longitudinal grooves was more significant than the position and
distribution of longitudinal grooves.Moreover, when the width of the longitudinal grooves on the tire shoulder
was larger than that of the central longitudinal grooves, and the longitudinal grooves were distributed towards
tire shoulder, the hydroplaning resistance of the tire under straight driving conditions was better.In contrast,
when the width of the central longitudinal grooves was larger than that of the longitudinal grooves on the tire
shoulder, and the longitudinal grooves were distributed towards the center of the tire tread,the hydroplaning
resistance of the tire under turning conditions would be better.

Key words: tire; finite element analysis; hydroplaning; drainage characteristic; pattern design;
longitudinal groove
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