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ABSTRACT

Two kinds of experimental modal analyses have been performed on a radial tire for passenger car

under fixed axle.

One is the modal analysis to obtain three-dimensional modes of tire using

accelerometers and the other is the one to identify cavity resonance frequency usirg a pressure

sensor. From the first analysis,

we have obtained three-dimensional natural modes and their

decomposed 3-D modes in each direction, which make it possible to grasp the features of the modes

that cannot be identified in the conventional 2-D modes and to classify the vibrational modes into

symmetric, non-symmetric, and antisymmetric modes in a simple way by using the experimental

results. From the second experimental analysis, the cavity resonance frequency is found. Comparing

the results of the two analyses, we have identified the three-dimensional mode cf the cavity

resonance. We also have shown that natural frequencies of structural vibration depends on inflation

pressure while the cavity resonance does not.
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Table 1 Natural frequencies and 3-D and 2-D mode shapes of the tire under fixed condition when

2

inflation pressure is 2.20 kgf/cm
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