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Fig. 1 Structural flexible carcass tire model
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Fig. 3 Interaction force between the carcass and sidewall
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Fig.4 Scheme of the planar hammer test
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Fig.5 Experimental result of the planar hammer test
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Fig.6 Modal parameters identification utilizing the least-squares complex exponential method
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Fig. 8 Sidewall string with the inflation-pre-tension force
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Fig. 12 Influence analysis of the structural and geometrical parameters of the tire sidewall
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Analytical sidewall stiffness model and kinematic analysis of the heavy-

loaded tire with a large flat ratio

LI1U Zhi-hao', L1U Yi-zun', LIU Yan®, GAO Qin-he', MA Dong', HUANG Tong'
(1. Lab of Armament Launch Theory & Technology, National Key Discipline, the Rocket Force Engineering University, Xi’an
710025, Chinaj 2. Taian Regional Military Office of the Rocket Force Army, Taian 271000, China)

Abstract: The study investigates the planar vibration modeling of a radial tire with a large flat ratio for a heavy load vehicle. A pro-
posed tire model with a flexible belt on an elastic analytical stiffness foundation is investigated via the theoretical modeling, experi-
mental modal analysis and the parameters identification. The Euler beam model specifically assesses the circumferential vibration of
the flexible belt, moreover the influence of the inflation is discussed. The analytical multi-stiffness function of a large section ratio
sidewall is derived by combining the membrane feature caused by inflation pressure and the structural deformation caused by side-
wall curvature. Additionally, the parametric identification of the proposed tire model is discussed. The experimental and the theoreti-
cal results indicate the following: (1) the bending characteristic of the belt within 0~180 Hz can be featured with the flexible belt on
an elastic analytical stiffness foundation tire model; (2) the multi-stiffness function of the curved sidewall assesses the pre-tension
membrane feature and structural deformation, which is related to the inflation pressure, structural curvature and material properties;

(3) the inflation pressure affects the pre-tension force of the belt and the pre-tension membrane feature of the sidewall.

Key words: tire dynamics; heavy loaded radial tire; analytical stiffness model of the curved sidewall; flexible belt on an elastic

foundation
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