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A Study on the Prediction Method of Belt Edge Separation due to the Belt
Width Variation of a Tire
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ABSTRACT

This study is concerned with the relation between steelbelt width and belt edge separation of a tire. Belt edge
separation causes tire burst and threatens passenger’s safety. For the reason, it is important to predict durability caused
by belt edge separation in the early stage of the tire structure design.

Usually, passenger car tires have two layers of steelbelts having opposite steel cord’s angles, which makes a shear
behaviour between each belt layer. Shear behaviour is one of reason to cause belt edge separation.

In this study, to predict belt edge separation, we suggested the prediction method of belt edge separation and
evaluated the effect of steelbelt width on the belt edge separation using FEM. We also studied on main parameters to
affect shear behaviour at the belt edge area.

Key Words : FEM (F-38.49), Belt Width (8 E %), Belt Edge Separation (2 E £% ¥3]), Strain Energy
Density Range ({8 & o2 LX ¥ ), Shear Beahviour (g %)
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Fig. 1 Structure of radial tire
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Fig. 4 Tire FE models for 2-D and 3-D analysis
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Fig. 5 Vertical stiffness test for non-patterned tire
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(a) Inflation (b) Footprint

Fig. 7 Footprint simulation using F.E.M

(a)

Fig. 8 Stress concentration by shear behaviour

(b) Footprint (c) Stress concentration
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Fig. 10 Belt edge crack growth for high speed
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Fig. 14 SED range at center node inarea 2,3, 4, 5
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