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Fig.1 Tread section
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Fig.2 Pasting deviations of sidewall and belt

a(0%)

c(270°)

b(120°)

a— [T S b s b— e S A s c— i TR He kA
E3 EEELAESTH

Fig.3 Distribution of ideal joined angles
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Central Composite Design

Each numeric factor is varied over 5 levels: plus and minus alpha (axial points), plus and
minus 1 (factorial points) and the center point. If categoric factors are added, the central

composite design will be i for every ination of the factor levels.
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Fig.4 Interface of CCD test design
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Fig.5 Interface of some parameter combinations
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Fig.6 General assembly model of green tire
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Fig.7 Setting interfaces of dynamic simulation parameters
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Fig.9 Lateral force fluctuation data of green tire at different speeds
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Tab.2 Lateral force fitting results of green tire
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120 113.69 0.982 0 10. 62 213.78
160 83.75 0.992 8 26. 82 220.82
180 44.93 0.997 4 75.93 207.72
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Modeling and Analysis of Lateral Force Uniformity of Aircraft Green Tire

HAN Congcong, YU Haiyong,HE Chen,TIAN Zhongke
(Qingdao University of Science and Technology,Qingdao 266061, China)

Abstract: In this study, 720X320 aircraft green tire was modeled by using 3D software UG, the
uniformity of the lateral force was analyzed, and the main factors affecting the lateral force uniformity
were obtained. The motion simulation was carried out at different speeds, and the data of the lateral force
fluctuation was measured. Based on the central composite design method, the response surface model between
the lateral force of the green tire and its main influencing factors was established by using the Design-Expert
software. The fitting results showed that, at different speeds, the relationship between the forming parts

(belt and sidewall ) joint error and lateral force fluctuation, and the relationship between the joint fixed—
point distribution deviation and lateral force fluctuation were best fitted by the fourth-order response surface
equations, and the belt lamination deviation and the sidewall lamination deviation had greater impacts on
the lateral force fluctuation of the green tire. This study could provide a reliable mathematical model for the
measurement and control of the part lamination in the tire production process.

Key words: aviation tire; green tire; lateral force; uniformity; response surface analysis; kinematics
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