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A Study on Determination of Complex Stiffness of Frame Bush
for Ride—comfort Improvement of Body—on—frame Vehicle
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ABSTRACT

Body—on—{frame type vehicle has a set of frame bushes between body and frame for vibration

isolation. Such frame bushes are important vibration transmission paths to passenger space for

excitations during driving. In order to reduce the vibration level of passenger space, therefore,

change of complex stiffness of the frame bushes

is more efficient than modification of other parts

of the vehicle such as body, frame and suspension. The purpose of this study is to reduce the
vibration level for ride comfort by optimization of complex stiffness of frame bushes. In order to
do this, a simple finite element vehicle model was constructed and complex stiffness of the frame

bushes was set to be design variables. The obj

ective function was defined to reflect frequency

dependence of passenger ride comfort. Genetic algorithm and sub—structure synthesis were applied

for minimization of the objective function. After optimization level -at a position of interest on the

car body was reduced by about 43.7% in RMS value. Causes for optimization results are

discussed.
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Table 1 Specification of reference SUV

Body weight (kg) 712.7

Frame weight(kg) 1777.4

Wheel base (mm) 2710
Overall length(mm) 4570

30590 / 30950
246390 / 24835

Wheel rate (front/rear) (N/m)
Tire rate (front/rear) (N/m)

Complex stiffness of bushes | 1407/1077/496/
(No.1~5) (kN/m) 1334/130
Natural frequency of 1st~4th| 17.68 / 19.29/
bending modes[Hz] 23.29 / 31.5
Sprung Mass
Suspension

Unsprung Mass

Tyre

Road

Fig. 1 Quarter car mode
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Front Wheel

Node : 164
Element : 171
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Fig. 2 FE model of simplified half—car

H

(c) 3rd mode (21.9Hz) (d) 4th mode (34.5 Hz)

Fig.3 Mode shape and natural frequency of FE
half—car model
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Table 2 Results of optirﬁization,

RMS Original Optimized %

Front 0.3787 0.2327 ;38.55
Middle 0.3856 0.1908 —50.52
Rear 0.3815 - 0.2215 -41.94
Total 1.1458 . 0.6451 —43.70
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