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Effect of Material Characteristics and Characterization of High Elongation
Steel Cord on Results of Tire Finite Element Simulation

FU Xinhua , GUO Niangui,JIANG Xiaofeng, HAN Zhitian , DENG Caixia
(Triangle Tire Co. ,Ltd, Weihai 264200, China)

Abstract: Taking 3X7X0. 20HE steel cord as an example, the stress—strain relationship of high
elongation (HE) steel cord under cycles of loading and unloading with constant load and constant elongation
were investigated, the residual deformation after unloading at different elongation was analyzed, and the static
loading contact footprint and belt steel cord tension of the tire were studied using a certain type of truck and
bus radial tire. The results showed that the modified constitutive model considering residual deformation was
more suitable for characterizing HE steel cord. Compared with the design without 0° belt, the differences of
extreme values of strain energy density and shear strain at the belt end in the design with 0° belt were smaller
by 15% ~ 20%. With the 0° belt, the deformation at the edge of the belts decreased, the heat build-up was
reduced and the rigidity of tire shoulder was improved.

Key words: truck and bus radial tire; high elongation steel cord; stress—strain curve; residual

deformation;cord tension; finite element simulation
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