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Abstract : It is well known that the acoustic cavity inside the tire-wheel assembly contributes to vehicle interior noise
and ride comfort. In this paper, we performed acoustic and structural modal testings by varying the temperature ranging
from 20°C to 45°C to investigate the effects of temperature on acoustic cavity resonance and structural vibration
characteristics for unloaded and loaded tires. The testing has given us some findings, which are reported in this paper.
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Fig. 2 The unloaded tire in free-suspension
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Fig. 4 Comparison of FRF's between unloaded and loaded
tire at 21.5°C
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Table 1 Comparison of cavity resonance frequencies and
their natural modes at 21.5°C
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Fig. 5 The first two cavity resonant frequenmes of the
unloaded tire with temperature
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Fig. 6 The first four cavity resonant frequencies of the
loaded tire with temperature
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Fig. 7 The acoustic FRF's of the unloaded tire at various
temperature levels
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Fig. 8 The acoustic FRF's of the loaded tire at various
temperature levels
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Table 2 The first four acoustic modes of the loaded tire at
temperature 44.9°C
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Table 3 Comparison of tire's vibration modes of the unloaded
tire at cavity resonance frequencies and at the tire's
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Tem- At the tire's
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