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A Study on the Vibration Isolation of Engine for the

Passenger Vehicle

Baek Gi Chung, Soo Hyun Kim, Yoon Keun Kwak and Jang Moo Lee

Abstract

Vibration sources of an engine are analytically investiated. The 10 D.O.F. dynamic model

of a vehicle is developed.

System parameters for the vehicle are acquired by measurements and experiments. The

dynamic displacements and accelerations are measured at various engine speeds under unloaded

condition, and these dynamic characters are picked up at three positions on the engine and

three positions on the sprung mass.

The average of the RMS accelerations on the four passenger’s seats is defined as the dynamic

performance index of the spring mass and RMS displacements at the front right side of the

engine is defined as that of the engine.

The sensitivities of the dynamic performance indices

by the changes of system parameters are analyzed at various engine speeds. The new system

parameters improved of the dynamic performances are suggested.
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Table 1 System parameters(Royale diesel passenger car)

Name ) ‘Symbol ’ Value ‘Remark*
Damping coeff. of frontengine mount ‘ C.s 647. 8N.s/rnr | 1
Damping coeff. rear engine mount ! C.. i 736.7N.s/m 1
Lateral distance from C.G to left mount position of the engine comp.‘ | 0.24m 2
Lateral distance from C.G to right mount position of the engine comp.’ Emr 0.27m } 2
Vertical distance from C.G to roll center of the engine compartment \ Aer 0.13m } 2
) Rolling moment of inertia of the engine compartment } L. 25. 8kg-m? ‘ 1
Pitching moment of inertia of the engine compartment l L, ‘ 33, 7kg-m? i 1
Equivalent springrate of the engine front mount i K. i 1.9X10°N/m ] 3
Equivalent spring rate of the engine rear mount l K., [ 5.3X10‘'N/m t 3
Longitudinal distance from C.G to front mounting position of engine‘ Lmes t 0.12m ‘ 2
Longitudinal distance from C.G to rear mounting position of engine' Ler 0.59m ) 2
Mass of the engine compartment m. 243.7kg i 1
Distance from front to rear mounting position of the engine comp.i Lnsr 0.71m ’ 2
Distance from body C.G to engine rear mounting position l Lirm ! 0.55m ] 2
Longitudinal distance from body C.G to front suspension system ‘ les 1.26m 1 2
Longitudinal distance from body C.G to rear suspension system \ e, 1.54m i 2—
Lateral distance from body C.G to front suspension system 1 ts 0.72m i 2
Lateral distance from body C.G to rear suspension system t bru 0.53m 2
Vertical distance from body C.G to body roll center ! her ‘ 0. 20m 2
Lateral distance from body C.G to wheel ‘ tr 0.72m 1 2
Front unsprung mass ( ms 41.5kg \ T
Sprung mass } ", ‘ 867. 8kg 1
Rear unsprung mass | m, | 99. 0kg P38
Equivalent spring rate of tire ’ K. | 1.8x10°N/m | 3
Equivalent damping coeff. » C, | 1.8%10*N-s/m | 3
Equivalent spring rate of antiroll bar K, ’ 5.1x103N/m {_7_2_

|

J

|
Equivalent spring rate of front suspension system l Ky | 1.4X10*N/m ! 2
Equivalent spring rate of rear suspension system l K. 2.1X10*'N/m | 2
Equivalent damping coeff. of front suspension system | Cs 1.1X10°N-:s/m I 2
Equivalent damping coeff. of rear suspension system [ C. 1.9%10°N-s/m { 2
Pitching moment of inertia(body) | 7 | 920kg-m? !ﬁ 1
Rolling moment of inertia(body) | I, 235kg-m? ' 1
Rolling M.O.1. (rear unsprung M.) | L1 se0kem* | 1

|

* 1 : Deribed from experimental results, 2 : Computed from figures, 3: Reference value
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