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Fig.1 Two dimensional cross-section profile
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Table 1  Comparison of simulation results and test

results for different tires
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Fig.4 Mises stress distributions of different profile

tires in grounding cross section
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Fig.5 Transverse stress analyses of framework materials in the grounding area
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Fig.7  Circumferential stress analyses of framework material ends
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Mechanical properties of the triangle equilibrium profile tire

XUE ZiChen HE JianYun YANG WeiMin JIAO ZhiWei

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; With the aim of reducing the deformation of the tire body shape and hence reducing the tire rolling resist-
ance, a new tire section profile which we call the triangle equilibrium profile was constituted by changing the sec-
tion shape of a traditional tire. The properties of the new tire profile were compared with the traditional 255/30R22
tire profile as a reference. By using ABAQUS software, a three-dimensional finite element model of the triangle e-
quilibrium profile tire was established, and the mechanical properties of the framework materials, tire footprint,
contact pressure distribution and radial stiffness under static load conditions were analyzed. The results showed
that, compared with the traditional tire, the overall levels of stress distribution along the transverse tread direction
of the framework materials of the triangle equilibrium profile tire in the ground area were more homogeneous. In ad-
dition the deformations of the first carcass ply end, the second belt end, and the two cap layer ends of the triangle
equilibrium profile tire were smaller, whilst the deformation of the second carcass ply end was larger. The lower
grounding footprint areas and higher radial stiffness of the triangle equilibrium profile tire made the flip arm de-
crease and the approximate roundness achieved the aim of reducing the rolling resistance.

Key words: triangle equilibrium profile; rolling resistance ; nonlinear finite element analysis; support block
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