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Effect of Non-structural Factors on Modal Characteristics of
Steel-belted Radial Tire

LENG Dexin,LUO Xu, WANG Fangcheng, MENG Xianglong
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Abstract: The effect of non-structural factors on the modal characteristics of steel-belted radial tire was
studied. The results showed that, the natural frequency of each order of the tire was negatively correlated with
the temperature, and the cavity modal frequency was positively correlated with the temperature. The first—
order natural frequency of the tire was related to the structure of the assembly rim; however, the assembly rim
had little effect on the high-order elastic mode. After the center was fixed, the first-order natural frequency
of the tire was obviously reduced, but the high—order elastic mode was not affected. The position and number
of measuring points had little effect on each order natural frequency of the tire. In order to obtain an accurate
high order modal mode shape, an appropriate number of measuring points should be selected. The inflation
pressure was positively correlated with each order natural frequencies of the tire, and the higher the modal
order was, the greater the influence of the inflation pressure was.

Key words: steel-belted radial tire; modal characteristics; temperature; assembly rim; boundary

condition; position of measuring point; number of measuring point;inflation pressure



