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Behavior for 2 Ply Rubber/Cord Laminates

Sk

Yoon-Ki Lee*i Dong-Jin Lim**, Hi-Seak Yoonm, Min-Ho Kim*m, Chun-Hyu, Kim

ABSTRACT

2 ply laminated composite is regarded to simulate the interply behavior of the belt layer of the tire. It was
done with 3 dimensional FE(Finite Element) analysis to determine interply shear stress and strain. Widthwise,
the shear strain was measured by the pin method. These results are compared with those of CLT(classical
lamination theory) in center region and those of Kassapoglou's and Kelsey's theory in edge region. In the FE
analysis, rubber is assumed as linear elastic material, and rubber/cord laminate as the orthotropic material
composed of cord and rubber. In the FE result, interlaminar shear stress causing the interlaminar delamination
has the largest value in the edge region of the inner rubber layer. Numerical results obtained coincides with
CLT well in the center region, and agrees with other theoretical result little in the edge region.
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2 ply laminate model for simulating
@ the belt of the tire

plane stress state exists
® in the centeral region

Calculation of plane stress
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Fig. 3 Flow chart for this study.
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Fig. 4 The extension-shear coupling in orthotropic laminae(x-y plane).
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A-portion

Fig. 5 2-ply( = &) steel-rubber laminated behavior( y is shear strain).
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Fig. 6 Measurement of the shear strain.
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Fig. 7 Cross-section geometry of a cord/rubber laminate.

Fig. 8 3-dimensional FEM model.
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