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The interaction between contact wire and locomotive pantograph and its influence on operation
Weiwen Zhang
Urumgqi Power Supply Section, China Railway Urumgqi Bureau Group Co., LTD

[Abstract] With the rapid development of high—speed railways and electrified rail systems, the interaction
between overhead contact lines and locomotive pantographs has become a critical factor affecting train operation
stability and safety. This study systematically analyzes the structural characteristics, interaction mechanisms, and
operational impacts of pantograph—contact line systems, with particular focus on how contact force fluctuations
affect current collection stability, equipment wear, and energy consumption variations. Based on dynamic
simulations and field measurement data, a simplified mechanical model of the pantograph—contact line system
was established, with key parameters quantified using typical railway data. The research proposes an integrated
optimization strategy encompassing structural parameter adjustments for contact lines, control system
improvements for pantographs, and the development of current collection monitoring and early—warning
mechanisms. These findings demonstrate significant engineering value for enhancing train current collection
efficiency, extending power supply system lifespan, and reducing maintenance costs.
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