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Fig. 1 the seven degree-of -freedom (DOF) car mode
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Table 1 Parameters of car model

Parameters ~ Sizes and Units Physical interpretation

m, 745.1 kg Vehicle body mass
my, \m, 25.2 kg Front wheel mass
m,, 68.9 kg Back wheel mass
I’y)' 767 kg - m> Pitching moment of inertia
L, 375.4 kg + m® Roll moment of inertia
L, 24.6 kg - m* Rear axle center moment of inertia
u L 117 m The distance between front axle
and body mass center
b 1233 m The distance between back axle
and body mass center
w 1.278 m wheelbase
K, 30000 N/m Front suspension stiffness coefficient
K, 32500 N/m Back suspension stiffness coefficient
¢ .C, 570 N/m/s Magnetor}.leological -damper
damping coefficient
K, 181000 N/m Tire vertical stiffness coefficient
F, 1300 N Magnetorheological damper yield force
B 200 dimensionless coefficient
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P. The model and simulation of Magnetorheological damp- (in Chinese) )

NONLINEAR VIBRATION ANALYSIS OF AUTOMOBILE WITH
SUSPENSION SYSTEM OF MAGNETORHEOLOGICAL DAMPER”

Wu Ying'"  Nong Duomin®’ Li Jiajia' Liu Shaobao' Li Mengmeng'
(1. State key Laboratory for strength and Vibration of Mechanical Structures, School of Aerospace ,
Xian Jiaotong University, Xi'an 710049, China)
(2. Department of Engineering Mechanics, School of Civil Engineering and Architecture ,
Xi'an University of Technology, Xi'an 710048, China)
(3. Guangxi Liugong Machinery Co. , Lid. , Liu Zhou 545001, China)

Abstract The nonlinear dynamic behavior of seven degrees-of-freedom ( DOF) automobile with suspension sys-
tem of magnetorheological damper is analyzed. Sigmoid model is used as damper model, and external stimulus are
sinusoidal with phase difference. The bifurcation of motion versus the stimuli frequency is investigated . The non-
linear dynamic behaviors are characterized by the time series of vibration response, phase diagram, Poincare map
and power spectrum. The numerical results show that chaotic motion occurs at some special frequencies. The
conclusions set some guidelines for the control of automobile with Suspension System of Magnetorheological

Damper.

Key words magnetorheological damper, nonlinear vibration, bifurcation, chaos
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