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Study of Method to Reduce Low-frequency Noise by Controlling Panel Vibration Phase
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A method of reducing the sound pressure of low
frequency noises such as booming and drumming noise
was devised by focusing on the phase relation between
multiple panel vibrations. Low frequency noise is
affected by the acoustic modes, which are determined by
the shape and the size of the cabin. Accordingly, an
advantageous panel phase relation was clarified for the
sound pressure inside the cabin in the low frequency
region, and a method of realizing this phase relation by
means of the distribution of the panel resonance
frequencies was invented.

Also, technology for performing BEM analysis in the
low frequency region was established. The sound
pressure in the cabin was predicted according to the
boundary conditions obtained from the measurement
results, and the contribution of each panel was clarified.
From these results, the multiple panel resonant
frequencies of a completed vehicle were adjusted, and
the necessary phase relation for canceling the sound
pressure was realized, thus the sound pressure was
reduced.
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Table 1 Combination of panel resonance frequency
Windshield Roof Rear floor | Tailgate |Phase condition

A ﬁ‘ ﬁ @ Even

B ﬁ‘ @ Poor

C ﬁ @ Excellent
D ﬁ‘ @ Good

el I L

F @ ‘ Excellent
a| & L

Hl & {J

I unsuitable phase condition
{} Resonance frequency : over 1st acoustic mode
4 Resonance frequency : under 1st acoustic mode
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Fig. 6 Calculated S.P.L from actual car vibration
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