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Fig.1 Model of the pantograph — cantenary system
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STABILITY OF CURRENT COLLECTION FOR HIGH-SPEED TRAIN "

Feng Zijin'"  Guo Shugi’
(1. Department of Engineering Mechanics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
(2. Department of Engineering Mechanics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract  This paper studied the relationship between the stiffness and the stability of current collection for
high-speed train. Based on the traditional study, the differential equation of catenary-pantograph system was es-
tablished , which took into account the high order term of the stiffness Fourier expansion. Using the perturbation
method, the stability of the system was analyzed under small damping. Under the assumption of the second order
form of the displacement response of the system, the stability boundary was obtained. The effects of damping
effect and other parameters on the stability boundary were discussed. Moreover, the proposed solution was com-
pared with the classical solution in references, which indicates that the proposed solution has a more higher accu-

racy.

Key words stiffness, stability, parameters, small damping, high-speed

Received 24 June 2012 ,revised 13 July 2012.
# The project supported by the National Natural Science Foundation of China (11072157 ) and (11272219)
+ Corresponding author E-mail ; fengzijinl @ 126. com



