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Figure 1 Finite element model of the cab
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Figure 2 Finite element model of the sound cavity
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Figure 3 Dynamic vibration absorber
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Figure 4 Sound pressure at right ear of driver
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Figure 5 Sound pressure contribution of the

panels at 48.8 Hz

601
50+
g a0t
:E.%O»
20H
104
0
K B F & "% ’Q- & f@*&b
@@’&% R < ’(9 ,@’( ,gjé
B R

El6 848 HzBH=MRATHE
Figure 6 Sound pressure contribution of the

panels at 84. 8 Hz
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Figure 7 Operational deflection shape of the
cab at 48.8 Hz(m)
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DVAs on the noise reduction
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Design and Research of Dynamic Vibration Absorber Based on Acoustic
Characteristics of Interior Sound Field in a Cab
LI Chenyang, LIU Peng, CHEN Hong, WANG Kun
(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; To reduce the noise in a cabin and improve the comfort of drivers and passengers, study of reducing
the interior noise of the cab was carried out by using dynamic vibration absorbers (DVA). A commercial vehi-
cle cab was simplified. The structure-acoustic coupling model of the simplified cab and its acoustic cavity was
established by the finite element method. At first, the sound pressure at the right ear of a driver was predicted
and the frequencies of the highest two pressure peaks were treated as the working frequencies of DVAs. Sec-
ondly, the structural panel acoustic pressure contribution at the field point was calculated by the acoustic
transfer vector, and the panel with the highest acoustic contribution was treated as the object of the DVA. After
then, the equivalent mass of the panel as the object was identified by the orthogonal polynomial method. Final-
ly, the DVA was designed based on the equivalent mass. Compared with using the anti-vibration point as the
controlled object of the DVA | using the panel with the highest acoustic contribution as the object of the DVA
could reduced the peak sound pressure by 1. 46 dB compared with the previous method. Compared with using
the mass induction method to determine the equivalent mass of the controlled panel, using the orthogonal poly-
nomial method to determine the equivalent mass could increase the noise reduction rate by 18. 9%. According
to the acoustic contribution to determine the controlled panel, and the equivalent mass computed by the orthog-
onal polynomials, this DVA design method could more effectively reduce the noise in the cab.

Key words: acoustic characteristics; dynamic vibration absorber; finite element method ; panel acoustic con-

tribution ; orthogonal polynomials method



