122 B2 S ZEE R A6A Al E, ppl22~133, 1998

(&= £) SAE NO, 98370013

seteaol ofst dIXl PEAS oA

An Engine Structure-Borne Noise Analysis by Finite Element Method

ABSTRACT

This paper presents the static analysis, the modal analysis and the forced vibration analysis on
engine structures to find out the structure-borne noise sources by finite element method.

The deformation of engine structures under the maximum combustion gas force was calculated
through the static analysis, and the resonance possiblities were predicted by the modal analysis
which ascertains mode shapes and the corresponding {requencies of engine global and its major
components in consideration of the oil film stiffness inside main bearings. One hand, the major
noise sources in engine surfaces were investigated with the forced vibration analysis by means of
finding the transfer mobilities on engine surfaces due to the piston impact and the velocity levels
due to the combustion in consideration of oil film stiffness and damping coefficients.

Finally, the direction of engine structure-borne noise reduction can be estabilished by the above
_mentioned analysis procedure and the reduction effect of cost on proto-type engine build-up is
expected.

zg7]280] : Ol Film Stiffness(+2734), Ladder Frame(#lt] Z#l), Linear Interference
Method (43 7+44%), Dynamic Degree of Freedom(%# #-#-%), Transfer Mobili-
ty(H=2 o]% %), Normal Mode( AR E), Velocity Level(Zx3a])
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Table 1 OQil Fim Stiffness [106N/mm] at

rated power

ManBearmgNo. | 1 | 2 (314|567

Firing All Cyl. [5.1]18.5(6.4(2.0/6.4(8.5|5.1

Table 2 Qi Film Stiffness[ 10N/mm] at rated
power

Con-rod BearingNo.] 1 | 2 | 3 | 4| 5| 6
Firing All Cyl. [15.0{15.0{15.0]15.0]15.0{15.0
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Young’s Modulus Poisson Ratio Mass Density
[N/mn*] [-] [ke/dm*]
Cast Iron 130,000 0.3 7.6
Cast Iron Alloy 120,000 0.3 7.6
Nodular Cast Iron 169,000 0.3 7.6
Steel(Crankshaft) 210,000 0.3 7.84
Aluminum Alloy 76,000 0.3 2.9
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Table 4 Distorsion Under the max. Gas Load[ )

Main Bearing Wall 3| Center of Cylinder 3 |Main Bearing Wall 4
X&/71% X&/7% X& /1%

Qil Pan Flange Intake Side +2/—26 —2/-23 —-2/—-20
Oil Pan Flange Exhaust Side —8/—23 —6/—22 —-7/—22
Skirt Area Intake Side - —17/-26 —20/-25 —11/-19
Skirt Area Exhaust Side +15/—22 +23/—23 +16/—22
Bottom Deck Area Intake Side —7/—18 —2/—15 —3/—14
Bottom Deck Area Exhaust Side +6/—16 +2/-12 +6/—~15
Side Wall Area Intake Side -8/ -2 —16/ +6 -3/ +3
Side Wall Area Exhaust Side +14/ +5 +17/+15 +14/ +3
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