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An Experimental Study on the Vibration Reduction
of the 4WD Vehicle by the Engine Mounting Conditions

A F 4T A B A

ABSTRACT

This paper is the experimental study on the vibration reduction of the 4WD vehicle through the change
of the engine mounting conditions.(4 stroke diesel engine) The engine mounting conditions are changed
to reduce the transmitted vibrations of the engine to the frame at the idle speed.

Under th= assumption that the Powettr_ain(Engine Transmission and Transfer Case) is a rigid body,
the inertia properties of the powertrain are obtained by experimental modal analysis. And then the changed
mounting conditions are studied by the decoupled vibration theory and analytical model of six degree
of freedom.

Though the mounting conditions are changed to improve the vibration isolation at idle speed, the vibration
and the interior noise of the vehicle are reduced significantly at driving speed as well as idle speed.

From the indirect endurance test of the front engine mounts, the changed mounting conditions are
desirable to endurance as well as vibration reduction of the 4WD vehicle.
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Table 1 Initial Condition of Engine Mount

Engine Type 4 Stroke Diesel(X3)
Displacement 2498cc

Max. Torque 79PS/4500RPM
Transmission Transmission

System + Transfer Case
Idle RPM 750+50 RPM
Frt. Right | ( 0.180,-0.218-0.007)

Mount Frt. Left | ( 0.180, 0240,-0.007)

Position |Rear I Type| (-0.487, 0.011-0231)

RearlI Type| (-0.877, 0.011,-0.128)

Table 2 Inertia Properties of Powertrain

Parameter Measured Caculated
Data Data
Mass(Kg) 281 264
—0532 —0.548
CG. y | —0011 —0.024
(m) z | 0049 10047
Ix | 1426 17.99
Iw | 3949 4742
Inertia I | 3849 4728
Moment Ly - —864
(Kg—mz) Iz - 373
Ix - —13.06
+k(b sinf—a cosP)? (9
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Table 3 The improved Engine Mounting Conditions

AEAZ] g AgH A7 29

Parameter FrtRH Angle {FrtLH Angle Mount Stiffness Mount Position
Front © 42.82Kgf/mm Cr=C.=0.18
Initial Condition 45° 450 Cr=0487 DType
Rear : 20.07Kgf/mm Cr=0877 @Type
1) Change |Type I* 20° 20° Front . 37.55Kgf/mm -
Angle Type 1I* 40° 40° Rear : 8.38Kgf/mm -
2) Ch T 1 Front ® 3345K
Angle & b2 330 330 ront - 3345Kgt/mm Rear Cr=0.72m
P051t10n Type II Rear ° 836Kgf/mm
3) Coupled | Type I Front : 37.55K;
N 45° 60° ront - 37.55Kgifmm Rear Cr=072m
Vibration | Type II Rear ' 8.38Kgf/mm

* Type I, II Vehicles are different bodies with the same powertrain system.
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Table 4 Modal Parameters of Powertrain
Mode Cacul\::;ral Ffequeﬂwbi!::iured Damping(%) Mode Shape
1 7.80 9.10 2.60 Y Translation
2 9.28 947 242 Z Translation
3 1112 1120 2.89 Rolling
4 1350 1326 1.52 X Translation
5 18.05 20.36 4.09 Pitching
6 19.76 2149 491 Yawing
PR E PR o2 B3 t(Fig?, 8) Table 5 Mass Normalized Mode Shape
ARoLEES AA FAAE 400 BAAE T
=A7E Ji g__E_, AZste] FEBA 3755K af/mm — 0.003 0039 0036 0010 0003 0006 -
2 JAE S8 AWNSE A4S FAAA 0023 0001 -0014 0024 -0061 0.054
1G+2G* <] HsZ=Ao] wae 334 AESZ 1, [@]2 0.003 0.041 0045 0017 -0012 -0.003
0000008] 0] 7HA stk (x 714 16E AR 0.163 -0.039 0018 -0.147 0208 0.030
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