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Development of Noise-reducing Wheel
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ABSTRACT

Tire cavity noise is a noise produced in the cabin
by resonance in the hollow cavity inside the tire when
it is excited by unevenness on the road surface, and
this phenomenon is one factor of road noise.

A noise-reducing wheel was developed as a
means of reducing tire cavity noise. In the proposed
configuration, a thin, lightweight plastic Helmholtz
resonator is fitted into grooves newly cut in the wheel
well, balancing strength in relation to centrifugal force
with fittability. The noise-reducing wheels have had
the effect of reducing tire cavity noise to an inaudible
level.

The newly developed noise-reducing wheels are
used on the 2011 model HONDA LEGEND / ACURA-
RL, mass-market vehicles.
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Fig. 1 Structure of noise-reducing wheel
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Fig. 2 Concept of structure under centrifugal force
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Fig. 3 Attenuation parameters of resonators
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Fig. 5 Noise reduction results for tire tread
hammering test on wheel rim
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Fig. 6 Temperature-dependency of elastic modulus

Fig. 7 CAE analysis result of centrifugal force
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Fig. 10  Tool for fitting (prototype)
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Fig. 12 Noise reduction effect when driving on rough
road at 80 km/h
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Fig. 13 Robustness of noise reduction in relation to road roughness and vehicle speed
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