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Vibration Analysis for Car Installed Transverse Engine
Through Experimental Method
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Fitting(74#d ODS 3 ¥), ODS Participation Factor(ODS 7] 24), Normal Equation
Method (¥ % WA 4Y), Trimmed Body FRF(A4] A€ 3<), Engine Mount(A& vl & E)

ABSTRACT

Research on vibration of a vehicle with a transversely mounted 4-cylinder engine was
performed using a vector synthesis method. Data of the engine vibration for the vector synthesis
method was obtained experimentally and the data was ODS-fitted to calculate vibration level on
any engine location assuming that the engine is rigid body in the frequency range of interest. In
order to derive the excitation force on the vehicle body, the displacements were converted from
the acceleration of engine. The transfer functions from engine mounts to toe pan on the floor
were obtained experimentally. The vibration level on the toe pan was predicted by multiplying
the excitation force by the transfer function. The predicted vibration level was compared with
experimental data and the result was reasonable. Using the developed method, analysis was made
for the effect of body fixture conditions of the vehicle when testing the engine vibration and for
the effect of the transfer functions when the engine is installed or when the engine is removed.
Finally the degree of contribution for 12 transfer paths was calculated.
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Engine ODS Test Characteristics of Mount Insulators Body Sine Sweep Test
- RPM Sweep(Body Fixed/Free Condition) - Engine Mount| - Principal Stiffness - Engine Mount-Toe Pan Transfer Function
- ODS Fitting of Acc. Data Position(hi) (Kix,Kiy,Kiz) about 12 Path( 4-Point Mount, Each 3-Direction)
by Normal Equation Method - Rotation Angle(a) - Trimmed Body with/without Engine

- Acc. Prediction at Arbitrary Engine Point(A)

Conversion from Acc. Data to Displ. Transformation to Body Coord. Engine Mount-Toe Pan FRF

P
Di=w*o*A(hi) KiXX, KiYY, KiZZ Hi(w)

Computation of Engine Force

Fi=Ki*Di

y

Computation of Toe Pan Vibration

v

V=SUM(Hi*Fi)

Fig. 2 Flowchart to predict vibration of toe pan using vector synthesis method

X.Y.Z : Body Coordinate
%.y.2 : Principal Coordinate of Mount Insulator

Fig. 3 Coordinate transformation of engine mount
insulator
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Fig. 4 Comparison between measured and estimated
data for acc. of Z-direction of 6th sensor

JL : Body Fixture(Wood)

Floor Front-Side(2)
Fig. 5 Body Fixtures to obtain more exact rigid ODS
data of engine(Total 5 points)
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Fig. 6 Comparison of engine vibration between fixed-
and free-body condition( Z-direction of 1st
sensor)
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Fig. 7 Estimated vibration results at four points of
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