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Abstract; Truck cab structures usually consist of plates, shells and beams. The traditional methods

of structural modification of cabs to reduce the noise include adding mass and damping materials to the

cabs and changing panel thickness of the cabs etc. These methods are somewhat blind when the optimal

improvement positions are not yet known. In this paper, the MATV technique is used to determine the

dominant panels, which have large contribution to the noise level, on the side of driver’s right ear. Then,

the BEM acoustic sensitivity analysis is utilized to search the positions of the structure which have the

dominant influence on the specific sound pressure level. Using this method, the structure can be well im-

proved for noise control.
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Fig. 1. Structural optimization flow chart
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Fig. 2 Truck cab model
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Fig. 3 Response curve of the right ear sound pressure

HHAL S {4350 93.3 dB.69. 1 dB #166.7 dB,
HOX = AR B A . ) SYSNOISE 4%
{EE4T MATV 4347 o &% 75 He 2% ma 7 il £& o ) =
A (B H % 55, Bp 102 Hz 112 Hz 01 154 Hz, B 4
RE) MATV 255401 4 s,

M B BRSPS 22 TR 4 s, X I {E
SR T B T BB MR 1) 45 A8 B 25 4 Mode 38, Mode
39,Mode 40 Mode 41 .Mode 63 F1 Mode 65 %5, 31
5 T AR S IR A ) FER I,

F1 BHOBREGEHESREEIERAER
Tab.1 Part modal shape of the cab structure

B BARE TR RN
Mode 38 AR

Mode 39 TR

Mode 40 rh AR oL

Mode 41 GIEEYEK 2

Mode 63 RIFSAR + TR
Mode 65 Hr I AR

15
& o
LI e
=
HE HEL
it i+
al al
o 05 14 1.5
= =
I i
]
20 40 B0 20 40 B0 20 40 B0
I (102HD S (112HD) HEZE(154HD)

B4 BRI

Fig.4 Acoustic contribution of cab structure modal
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Fig. 6 Acoustic sensitivity of reference

Fig. 5 Design variables
distribution of cab floor
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Fig. 8 Results of structural optimization
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Fig. 7 location of stiffener
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