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Optimal Matching Method for Suspension Parameters of High-speed
Train Bogie Based on Robust Hunting Stability

YAO Yuan LI Guang LIANG Shulin ZHANG Kailin
( State Key Laboratory of Traction Power Southwest Jiaotong University Chengdu 610031 China)

Abstract: Hunting stability of high-speed train is an important objective for the optimization design of suspension param—
eters of high-speed train bogies. High-speed train not only requires a sufficient lateral stability margin but also strong re—
sistance to the influence of the parametric perturbation of bogie suspension parameters and wheel—rail contact parameters
on the lateral stability. In other words the train has a strong adaptability for suspension parameters and track conditions.
In this paper the concept of robust stability was proposed and the indexes for the suspension parameter robustness and
equivalent conicity robustness were defined and chosen as the optimization objectives for the bogie suspension
parameters. The multi-objective optimization and parameter screening methods were employed to mine the matching rela—
tionship of key bogie suspension parameters by the discrete statistical method. Two types of matching rules for the key pa—
rameters based on robust stability were obtained. The first type used the combination of a smaller primary longitudinal
stiffness and a larger yaw damper damping. The second type adopted a smaller anti hunting damper damping. However

the second lateral damping and the primary longitudinal stiffness need to be negatively correlated with the stiffness of the
series joints of the anti hunting damper. The first type of suspension parameters required the matching of smaller equiva—
lent conicity tread with which the vehicle has better low conicity stability. While the second type required the matching
of larger equivalent conicity tread with which the vehicle has better equivalent conicity robustness. Both types of param—

eters matching can achieve better suspension parameter robustness of vehicle system. Therefore the application of this
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method to the design of high-speed train suspension parameters will have a great value for improving the lateral stability
of high-speed train in service.
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