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Prediction of the noise radiated by the structural vibration of a

powertrain
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ABSTRACT

Noise radiated from the powertrain is an important factor of the vehicle interior noise. In this paper, Finite Element(FE) model and

Boundary Element(BE) models were created. The FE model was updated by doing a correlation between experimental modal

analysis(EMA) values and finite element analysis(FEA) values. Main bearing forces were calculated using a running modal data. The

forced vibration analysis was simulated using the software MSC/NASTRAN, and the radiated noise was predicted using the software

LMS/VIRTUAL.LAB.
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Fig. 1 flow chart of noise analysis
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Fig. 2 Modal testing
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Table 1 Test point and DOF

POINT DOF
BLOCK 24 72
BED PLATE 20 60
OIL. FAN 22 22
TRANSMISSION 62 186
POWERTRAIN 102 206
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Table 2 used element in a FE model

oD CONMZ 1
CHEXA 1501
3D
CTETRA 485920
MPC RBEZ 114
ELEMENT 487422
NODE 125754
DOF 377262
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Engine Block FRF Comparison at Point 28
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Bed plate FRF Comparison at Point 15
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Fig.4 FRF comparison
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Table 3 comparison between FEA and EMA

mode EMA FEA error

shape| (/H:) (H:) (%)
1st 345.04 340.64 -13 0.75

POWERTRAIN | 2nd | 393.94 406.50 3.2 0.75

3rd | 920.73 511.69 -1.7 0.80
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Fig. 6 MAC Value of the powertrain
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Fig. 7 Main bearing forces at 2500rpm
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Fig. 8 forced vibration anaylysis

Fig. 9 Acoustic mesh
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Fig. 10 Field point mesh
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Fig. 11 Sound Pressure Level
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Fig. 12 SPL at Field point mesh
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Fig. 13 SPL at field point 22,27
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