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ABSTRACT

Optimal designs of a 3-point and a 4-point engine mount system are presented for reducing the idle

shake of a Front Wheel Drive(FWD) vehicle. Design variables used in this study are the locations, the

-angles and the stiffness of an engine mount system. The goal of the optimization is minimizing the transmit-

ted force without violating the constraints such as static weight sag, resonant frequenry and side limits

of design variables. The Augmented Lagrange Multiplier(ALM) Method is used for solving the nonlinear

constrained optimization. The generalized Jacobi and the impedence method are employed for a free vibration

analysis and a forced response analysis. The trend of analysis résults well meet that of the experimental

results. The optimization results reveal that the 4-point system transmits less torque than the 3-point

system. It is also found from the design sensitivity analysis that the vibration characteristics of the 4-

point system is less sensitive than those of the 3-point system.
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Table 1

Comparison of optimum stiffness of
a 3-point mounting system

(a) the ratio of each mounts to LH mount
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Table 2 Initial stiffness of a 3-point mounting

system(N/mm)

(zdirection)
RH//LH/ | LH//LH | RR//LH/
CASE 0 0.96 100 0.78
CASE 1 1.30 093 093
CASE 2 112 0.98 0.80

(b) the ratio of each direction to Z-direction
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Direction

X

Y

Z

X

Y

Z

X

Y

A

Stiffness

30

116

187

81
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193

30

298

150

(RH mount)
RH{/RH; | RH,YRH; | RR//RH,
CASE 0 0.16 062 100
CASE 1 022 049 125
CASE 2 022 054 L13

(¢) the ratio of each direction to Z-direction

(LH mount)
LHx/LH; | LH,/LH; | LH//LH?
CASE 0 042 154 100
CASE 1 057 166 0.90
CASE 2 049 156 0.98

(d) the ratio of each direction to Z-direction
(RR mount)
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Table 3 Comparison of the transmitted force with initial stiffness

Mounting Type 3-Point System 4-Point System
RH : 210, 150, 190
RH ° 30, 116, 187 .
’ ' LH : 280, 200, 250
Stiffness(N/mm) LH : 81, 298, 193 .
RR : 30, 298, 150 RR - 85, 280, 145
) FR © 150, 200, 140
Transmitted Fz = 0-0 142 Ft - 0-254
Force/Torque T,=057%4 T,=0207
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Table 4 Comparison of the transmitted force with optimum stiffness

Mounting Type 3-Point System 4-Point System
RH:®@ 30, 82, 206 RH 210, 134, 188
. LH : 100, 386, 167 LH - 280, 140, 255
Stiffness(N/mm) . ' .
RR : 100, 208, 194 RR:© 85 203, 128
FR 126, 242, 98
Transmitted F.=0.0042 F.=0.147
Force/Torque T.=0.4440 T,=0.156
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