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Table 1 The parameters for car model .
8
Symbols Values and units Physical parameters oo ® Bh(m) ros 8 X107
m 745. 1kg total mass of car body
m, My, 25.2 kg Mass of front wheel 5 4 B iz shii ks 437 1E
m,, 68.9kg Mass of back wheel Fig.5 Bifurcation diagram of ¢ vs. h
1, 767kg. m? Rotational inertia of pitching motion
I, 375.4kg. m* Rotational inertia of roll motion o020
I.. 24. 6kg. m? Inertia moment of back wheels’ center
Displacement between font wheel =
a 1.117m -
and the center of mass 5 =
4
b 1.233m Displacement between back wheel T LA
and the center of mass
w 1.278m Displacement between two wheels
K, 30000N/m Stiffness coefficient of front suspension
K, 32500N/m Stiffness coefficient of front suspension 6h(m) 7 8 <107
The damping coefficient of the
C,.C, S r s
! STON/m/s magnetorheological damper O L= St
K, 181000N/m Vertical stiffness coefficient of tires Fig. 6 Bifurcation diagram of 6 vs. h
F, 1300N Yield force of the magneto-rheological damper
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NONLINEAR VIBRATION ANALYSIS FOR AUTOMOBILE
STIMULATED BY SPEED CONTROL HUMP"

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

Abstract This paper investigated the nonlinear dynamic behavior of seven degree-of-freedom automobile with
suspension system of sigmoid magneto-rheological damper stimulated by speed control hump(SCH). Based on the
Lagrange equations, the two-order differential equations were developed to describe the motion of automobile, and
the fourth-order Runge-Kutta method was used for the numerical simulation. The bifurcation was analyzed by tak-
ing the height of SCH as bifurcation parameter, and the movements of the automobile at some values of height
were analyzed by using time series, phase portrait, Poincaré map. The height ranges of SCH were obtained when

the chaos vibration appeared, and the route to chaos was analyzed.

Key words speed control hump, magneto-rheological damper, nonlinear, bifurcation, chaos
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