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ABSTRACT

Transfer path analysis(TPA) and panel contribution analysis(PCA) have been used widely to
reduce interior noise of mechanical systems. TPA enables us to decompose interior noise into
air—borne and structure—borne noises and estimate the path contribution of noise sources. PCA is
also used to identify the noise contribution of each sub-—panel in vibro—acoustic systems. In this
paper, TPA and PCA are applied to wheel loader, one of the heavy construction equipments.
Firstly, TPA for air—borne noise is conducted to estimate the contribution of air—borne sources
using pressure transfer function. Thereafter, TPA for structure—borne noise is employed to verify
the results of air—borne source quantification through the synthesis of two results. Secondly, PCA
is performed by both TPA using pressure transfer function between panels inside the cabin and
boundry element method(BEM) for the cabin of wheel loader with various boundary conditions. As
a results, it was found that TPA conducted by experiments and PCA accomplished by both
experiments and BEM are very effective methods in analyzing the path and contribution of the
noises for reducing an interior noise level in the wheel loader system.
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Table 1 Acoustic modes of the interior cabin

Mode No. | Frequency(Hz) 1 Mode No,]:Frequency(Hz)
1 0 6 179.4
2 102.1 7 199.6
3 127.1 8 207.6
4 140.6 9 2249
5 158.5 10 232.2

Table 2 Panel contribution analysis using BEM at
three different frequencies(Unit : %)

Panels 102Hz 206 Hz M1Hz
Control lever 60.65 17.33 50.04
Door 7.97 43.90 0.55
Bottom 34.87 40.75 -25.44
Front panel 19.98 21.78 3.84
Front glass -50.44 -65.26 23.29
Right glass 19.45 20.15 -0.92
Rear glass 26.24 11.48 -26.34
Roof -12.49 26.51 54.81
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