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Optimal Design of the 4-cylinder Engine Rubber Mounts
with Elastic Vibrations of Vehicle Body

L I A
C H. Pak, J W. Oh

ABSTRACT

In this study, the objective is determine the optimal design variable of engine mount system
using the rubber mount of bush-type which is usually utilized in passive control to minimize vibra-
tions of vehicle body or transmission from engine into body. The engine model adopted in this
study is 4-cylinder, 4-stroke gasoline engine supported by 4-points. The system is modelled in 10
d.o.f.-rigid body motion of the engine & transmission in 6 d.a.f., elastic motion of vehicle body in 4
d.o.f.(1st torsional, 1st vertical and 1st & 2nd lateral bending vibration mode). To consider the
elastic motion of vehicle body, find the eigenvalues and mode shapes of vehicle body by modal test-
ing and then determine the modal masses and stiffnesses of the body. The design variables of the
engine mount system are locations, stiffness and damping coefficients of the rubber mounts(28 de-
sign variables). In case of considering the torque-roll axis for the engine, the design variables of
the mount system are reduced to 22 design variables

The objective functions in optimal design process are considered by three cases, that is, 1)
tansmitted forces through engine mounts, 2) acceleration components of generalized coordinates
for the vibration of vehicle body, 3) acceleration of specified location(where gear box) of body.
Three cases are analyzed and compared with each other.

F87]=4°] : Optimal Design(# =44 ), Rubber Mount(35-v}-£E), Design Variable(d#] ¥ =),
Elastic Motion( &4 %1% ), Vehicle Body(&}4) ), Generalized Coordinates( yr3l=l ¥ )
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