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Fig. 1 The bifurcation diagram of vehicle system
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Table 1  The description and the values of
the parameters in the model
parameter description value
m, Mass of car body/kg 34000
m, Mass of bogie frame/kg 3000
Mass of wheelset/kg 1400
Yaw moment of inertia of wheelset/ (kg. m?) 915
Roll moment of inertia of car body/ (kg. m*) 7.506¢*
Yaw moment of inertia of car body/ (kg. m?) 2.086e°
Roll moment of inertia of bogie frame/(kg. m?) 2260
Yaw moment of inertia of bogie frame/ (kg. m*) 3160

Primary longitudinal stiffness( per axle box)/(N.m~') 1le’
Primary longitudinal damper( per axle box)/(N.s.m~!) 0

y Primary lateral stiffness( per axle box)/(N. m~") 5e°
oy Primary lateral damper( per axle box)/(N.s. m™") 0
Primary vertical stiffness( per axle box)/(N.m~') 5.5¢°

Primary vertical damper( per axle box)/(N.s.m™')  6¢°
Secondary longitudinal stiffness(per side of bogie)/(N.m™ ). 5¢’
+ Secondary longitudinal damper(per side of bogie)/(N.s. m™) 0
o Secondary lateral stiffness( per side of bogie)/(N.m~!)1.5¢°
, Secondary lateral damper( per side of bogie)/(N.s. m~") 6e*
Secondary vertical stiffness( per side of bogie)/(N. m™") 4¢°
. Secondary vertical damper( per side of bogie)/(N.s. m~!)8e*
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Semi spacing between bogie pivot centers/m 9.0
Half of the axle distance/m 1.2
Half of track gauge/m 0.7465
Ty Centered wheel rolling radius/m 0.4575
d, Semi spacing of primary suspension/m 0.978
d, Semi spacing of secondary suspension /m 1.21
hy, Primary — bogie frame C. G. height/m 0.14
hy, Secondary — bogie frame C. G. height/m -0.081
h Secondary — car body C. G. height/m 1.145
Forward velocity of vehicle/ (m.s™")
A Effective conicity of wheel 0.05
& Contact geometric parameters of wheel/rail 0.05
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HUNTING STABILITY AND BIFURCATION OF
HIGH - SPEED PASSENGER COACH"

Gao Xuejun'”

Li Yinghui'

Gao Qing'

(1. Department of Applied Mechanics and Engineering, Southwest Jiaotong University ,Chengdu 610031, China)

(2. College of Civil Engineering, Anhui Institute of Architecture & Industry , Hefei

230022, China)

Based on the stability and bifurcation theory of dynamical system, the lateral vibration differential e-

quations of four — axis passenger coach, which have 17 degrees of freedom, were derived. The creep forces of

wheel/rail in rolling contact were approximated by the linear creep theory of Kalker. The hunting stability and the

bifurcation problems at superhigh speed of the passenger coach system were analyzed. The numerical results show

that the method can obtain the critical speed of hunting instability, which gives the academic basis to bettering

dynamic performance of lateral vibration and designing many parts of high — speed passenger coach.
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