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Research on Bead Crack Mechanism of 24. 00R35 All-steel Off-The-Road
Radial Tire and Optimization of Bead Contour Design

LI Miao,XIE Shigiang, YIN Haijian, YIN Hongxin, MENG Yizhao
[Techking (Qingdao) Special Tire Technology Research and Development Co. ,Ltd,Qingdao 266100, Chinal

Abstract: The bead crack of 24. 00R35 all-steel off-the-road radial tire was simulated by using finite
element analysis method and the mechanism was analyzed. The bead contour design was then optimized based
on the analysis results,and the trial-produced tires were tested for verification. The results showed that, the
design of transition arc and the height of waterproof line had great influence on the stress of the bead. The
contact pressure and shear stress between the rim and the bead part were relatively small when the bead side
was designed with a vertical line and the contour of the bead part and rim curve did not interfere with each
other. Furthermore, appropriate height of waterproof line could reduce the contact pressure and shear stress
at the position of waterproof line. The optimized design could significantly reduce the risk of bead cracking,
avoid early tire failure,and thus extend the service life of tires.

Key words: all-steel off-the-road radial tire; bead; crack; waterproof line; contour optimization; finite

element analysis



