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Analysis of excitation forces

for the prediction of the vehicle interior noise by the powertrain
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ABSTRACT

The objective of this paper is to get excitation forces of the engine. A powertrain geometry model is produced by CATIA and its FE

model is made by MSC/Patran. A vibration mode analysis which makes us know the natural frequency and mode shape and a running

mode analysis which measures the mode shape as a relative displacement about one reference point by measuring the acceleration of

each bracket to take a place at the running vehicle are experimentally implemented. After getting a satisfied MAC value by doing a

correlation about a measured mode analysis value and analyzed value through MSC/Nastran software, all components are assembled
through MSC/ADAMS software which is a dynamic analysis tool. We can predict the vibration of brackets which is the last points to

occur the force of the engine combustion by analyzing the combustion force produced by engine mechanism.

Zlzgddy
F,: inertia force acting on
M,,: reciprocating mass
T,,: torque due to gas pressure
P: gas pressure
V: volume
A, piston area
S: piston acceleration
£2: crankshaft angular frequency=27 NV
R: center of crankshaft to center of crankpin
L: center of crankpin to center of piston pin
0: crank angle, referred to reference-cylinder axis
¢ : comnecting-rod axis to cylinder axis
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1 094 | 0.16

Engine block| 2 092  -2.8
3 0.76 | -1.1

1 095 |-0.73
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