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Influence of Structural Factors on Tire Modal and Force
Transfer Characteristics

MENG Xianglong,LUO Xu,LENG Dexin, WANG Fangcheng, WU Xinghua
[Prinx Chengshan (Shandong) Tire Co. ,Ltd, Weihai 264300, Chinal

Abstract: The influence of belt material, belt angle, apex height, and crown ply on the tire modal and
force transfer characteristics was studied. The results showed that different belt materials had different
vibration isolation performances. The rigid body modal frequency and the tire force transfer rate were
positively correlated with the belt angle, but the cavity modal frequency was not affected by it. Moreover, the
rigid body modal frequency was positively correlated with the apex height, while the cavity frequency was
not affected by the apex height. On the other hand, the radial cavity and the lateral force transfer rate were
negatively correlated with the apex height. In addition, the tire modal frequency was significantly affected by
the crown ply of the tires. The radial modal frequency of the tire with crown ply was higher than that of the
tire without crown ply,and the higher-order modes were more susceptible to its impact,while the transverse
rigid body modal frequency of the tire with crown ply was lower than that of the tire without crown ply.
Besides, with crown ply, the first-order radial and the radial cavity force transfer rate were higher, but the
first-order transverse force transfer rate was lower.

Key words: tire; structural factor;belt material; belt angle;apex height; crown ply;modal; force transfer

characteristic
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