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Finite Element Analysis on Bead Crack in Radial Tire
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Abstract: The stability of the inside of tire plays a very important role in the vehicle safety, both high air
pressure and low air pressure affect the stability of vehicle body, thus causing traffic accidents. The radial
tires of Michelin company have excellent operating stability, small rolling resistance, good wear resistance,
good high-speed performance, etc. , which makes it the research and optimization direction of many
enterprises and research institutions. Aiming at the problem of radial tire bead crack propagation tendency
and expanding angle under the condition of inflation, a finite element model of radial tire is established to
determine the material, boundary condition and load of the model. The dynamic simulation of radial tire
inflation process is carried out by using FE software, and the Mises stress distribution at the inflation
completion time is obtained. The analysis result shows that (1) the maximum stress of tire at the completion
time of inflation occurs in the bead; (2) in the tire bead part it is easy to produce different initial angled
isometric cracks where cracks are prone to occur, and the J integral values when the crack extending around
crack tip along different directions are calculated. According to the obtained data, the crack orientation of the
crack tip is determined, and the change rules of the J integral of the forward direction of the crack tip and the

crack tip orientation with the initial dip angle are analyzed. It shows that the crack tip cracks in a certain
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interval , the crack direction and the J integral peak fluctuate with the initial dip angle. The FE analysis result

is basically the same as the actual tire bead crack damage, and it deepened the understanding of the inherent

essential law of tire damage mechanism, which can be used as a theoretical guidance for the engineers to

optimize the tire structure and develop new tires.

Key words: automobile engineering; radial tire; finite element method; J integral; bead crack; crack

propagation
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Tab.1 Main material constants of tire rubber components
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Fig. 3 Nephogram of tire Mises stress distribution when
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