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ABSTRACT

One of the key elements in efforts to minimize noise radiation from a powertrain 1s the
knowledge of the main radiating component and the relation between the surface vibration of a
powertrain and the sound pressure. In this research, the powertrain model is developed based on
FEM(finite element method). This model is applied to the prediction of the wvibration of a
powertrain by using ADAMS and the radiation noise by using BEM(boundary element method).
According to this numerical analysis, the surface vibration of a powertrain is investigated as a
source of radiated noise. This surface vibration is caused by the 1lst order natural vibration of the
cylinder block and its mode shape is the torsion mode. Therefore, this mode shape is modified to
reduce the surface vibration of the powertrain. The radiation noise of the modified powertrain is
also reduced to 5~12 dB. This modification is very successful for the noise reduction based on the
CAE technology.
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Table 1 Number of node points

RASTEZEE| =

\ Point Dof
Cylinder block 24 72
Bed plate 20 60

O1l pan 22 22
Transmission 62 186
Powertrain 102 306

TETRAZ FA35I5o, Efxu]d Yie A
£ 0D CONM2Z it 2+ gE9 2
2€ 01%0} i, Table 291 TIYEHAS

= C
57|
&= RB

s

T8k

rlr

=d/A 18 Al 4%, 200843/441



Fig. 5 Finite element of a powertrain

’_rable2 Number of Finite element of a powertrain

Number of grid points 104907
Number of CHEXA 1051
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Number of CONMZ2 1
elements
Number of CTETRA 383139
elements
Number of RBE2 154
elements

(2) Numerical modal analysis
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Table 3 Comparison of modal parameters
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Fig. 9 Piston force of the second cylinder
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