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e T A ®1 EEHESH
9.614 = L[ -mg + Nk (x, —x5) — Table 1  Calculation parameters
m C m s
N ( X — x ) ] Symbol Parameter and unit Value
m Cs 12 14
9.615 = X, Me Mass of carbody (kg) 20000
bk bk k. Secondary suspension stiffness (N/m) 0.1e6
Xig = 21' k” (xlz — Zﬁ4> + 2‘ ol (x” Zs3 + d({)) + c, Secondary suspension damper (N/m) 5000
A m Mass of maglev frame (kg) 500
k d k 1 k Stiffness of wheel (MN/m) 20
ST g 4 P =k (=) = e, (a0 - e
2 k4m[ mg + Ly : (x“ 13 ) © (xlz Co Damper of wheel (kN/m) 10
"""" R Damperofeol () 44
J (‘1 EiS _ P
Y14 ) } ( kcz ) I:xm (x“ ZS3 ) + ky Coefficient of electromagnetic levitation force 0.002
Xy (xlz _ Zs4 ) J ke Control parameters of current loop 4.4
§ . ko Control parameters of current loop 0.8
SR B, WE, BRI o
Flastic modulus (Pa) 2.10 x 10"
Fnl = - (Zs] +x, + % xg) ksp — 1 Moment of inertia (m*) 1.66 x10 ™!
A Net section area (m?) 0.135
(Zsl +xg + L xlo) ¢, (11) P Density (kg/ m®) 7.8x10°
2 ! Length of active beam (m) 19.6
_ L b Stiffness of bearing (MN/m) 200
Fa =~ (ZQ T 2 xg) kw Csp Damper of bearing (kNs/m) 10
] ! C, Modal damping ratio 0.05
(Zsz + x5 — jxlo) Cy
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STUDY ON LEVITATION STABILITY OF MAGLEV VEHICLE
TURNOUT BEAM COUPLING SYSTEM *

Li ZhongJi'  Chen Zhixian®  Dong Hao’
(1. Institute of Science and Technology) (2. China Railway Eryuan Engineering Group Co. Lid, Chengdu 610031, China)
(3. Chengdu University, Chengdu 610106 ,China)

Abstract Based on the bifurcation theory, the levitation stability of maglev vehicle turnout beam coupling system
is studied. The magnetic levitation electromagnet model, levitation controller model, vehicle system model and
turnout beam model are established, and the vehicle turnout coupling model system is constructed. The dynamic
levitation behavior of maglev vehicle on turnout beam is analyzed in detail. Three levitation states,i. e. , steady lev-
itation, self-excited vibration and levitation sucking, are simulated and reproduced. The bifurcation characteristics
of levitation vibration of vehicle-turnout coupling system with different levitation control parameters are calculated
by using the brute-force method. The relationship between the mass and natural frequency of turnout and the stabil-
ity region of suspension control parameters is studied. The results show that there are upper and lower limits for the
stability region of the control parameter k,. As k, is less than the lower limit,there is the low-frequency self-excited
vibration of the vehicle suspension system. As k, is greater than the upper limit is the coupled self-excited vibration
of the turnout. When the natural frequency of turnout is close to suspension frequency, the upper limit value of sta-
bility region of suspension control parameters is the smallest, and the lower limit value of stability region is not af-
fected. By changing the mass of turnout, the levitation stability region can be expanded, and the coupling self-ex-

cited vibration of turnout can be avoided.
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