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Abstract

Based on ADAMS and NASTRAN,
established. A virtual test rig was also built up by using ADAMS/Vibration to analyze the vibration

a rigid-flexible coupling dynamic full vehicle model was

responses and transfer characteristics of the suspension system motivated by middle-high frequency road
excitations. To improve the vibration isolation capability of the suspension system, the effects of the
subframe, twist beam and rubber bushings of the chassis/suspension system with the vehicle vibration was

analyzed. Finally, through adopting the ADAMS/Insight DOE technology, the researchers proposed the

sensitivity analyses of several key rubber bushing stiffness,

environment of ADAMS/Insight.

By changing the bushing stiffness,

and the optimization of the bushing in the

the vibration performance of the

vehicle was improved. Simulation results indicated that the vertical acceleration root mean square ( RMS)

decreased from 477. 9 mm/s’ to 454. 2 mm/s”,
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by 5% in the whole research frequency spectrum.
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Tab.1 Normal mode frequencies of subframe and twist beam Hz
N IRV 7 8 9 10 11 12 13 14 15 16 17 18 19 20
[ 22.7 68.2 96.7 122 144 175 208 220 285 297 306 331 357 387
g 25.7 117 129 241 259 285 288 291 379 489 491 507 516 548
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Fig.2 Rigid-flexible coupling model of full vehicle
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Fig.3 RMS curve of road surface excitation displacement
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Fig.4 Transfer path diagram of road excitation
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Fig.5 Link points diagram between suspension

and body structure
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Fig.6 Acceleration response of floor below chair
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Fig.7  Acceleration response of floor below chair

according to different spring stiffness

o C;=1513N-s/m
—C/:1650N~s/m
—C/=1100N-s/m
~—=C;=1238N-s/m

|
53
(=)

e R Ak bR o T
fmm-s~2-Hz |
5

0055w 54.77 90.64 150.00
WIS He
8 ANIFIBILJE T A ALk b AR o i FE

Fig.8 Acceleration response of floor below chair

according to different damping coefficients
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Fig. 9 Response comparison with/without

rubber bushings
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Tab.3 Sensitivity of stiffness of rubber bushings %
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RSG5 5 it & -0.26 -3.64 -1.96
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Tab.4 Optimized stiffness of rubber bushings

N/mm
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before and after optimization
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