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Tire Fluid-Structure Interaction Noise ©l] &3+
A Study on Tire Fluid-Structure Interaction Noise
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ABSTRACT

Recently, the various performances of vehicle are rapidly improved. Therefore tire noise is recognized as important noise source
because vehicle noise is considerably reduced. This study is performed for the control of the cavity resonance noise that is structure-
borne noise, due to fluid(air)-structure interaction. For this investigation, FRF analysis has been carried out using FEM and we found
an important factor affecting cavity resonance. The effect of this factor is confirmed by objective noise test. We confirmed that the
result of FRF analysis and objective noise test is that the structure control of tire sidewall can reduce cavity resonance noise due to

fluid-structure interaction.
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Jf : First natural frequency, Hz
¢ : Velocity of sound

L, : Median circumferential length of tire cavity
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2. Tire Cavity Resonance Noise
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2.3  Tire Air Cavity Models
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(2) FRF on Rim Flange
Fig. 5 FRF result due to variation of compound
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Fig. 7 FRF result due to variation of structure
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Table 4 Cavity Resonance Peak Sound Pressure

Table 3 Tire Specification
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Pressure Level Comment
(dB(A))
Ver.1 46.6
Ver.2 48.4 Pressure Level at
Ver.3 50.4 230Hz Band
Ver.4 52.1
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