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ABSTRACT

There are many difficulties in designing the engine structure properly due to the strong conflicts
between NVH characteristics and the high performance, light weight and low product cost. Many
feasible noise reduction techniques should be carefully incorporated to meet such stringent noise
requirements. It is also required that the engine development be carried out by introducing concurrent
engineering, in which the analysis and test database are usefully applied to the detail designs from the
1st stage. This paper reviews the significance of the noise characteristics of the structure elements in
relation to the combustion pressure. The mechanisms of the crank shaft rumbling, which is the main
source having the bad influence on the sound quality, are also explained. The influences of dynamic
behavior of engine structure on its noise are investigated, followed by discussions on experimental
results of the features necessary for the design of low noise engine concepts.
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Fig. 3 Comparison of combustion pressure.
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Table 1 Natural frequency region of the engine blocks.

1/3 octave band (Hz) Frequency range (Hz) Block mode
500,630 Torsion mode
800 700~900 st bending mode
1000, 1250 900~1600 2nd bending mode
’ Bearing cap, bulk mode
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Table 2 Natural frequencies of the power trains

14 1.0L (Hz) 14 1.5L (Hz) Vié%_;,}g) VZ?';LOE](;Z)
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Fig. 16 Running mode shape of the power train.
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