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Fig. 1 Schematic diagram of sliding electrical

contact test machine
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Tab.1 Chemical composition of slide material

% C Cu Ph sh o HAth

FEESE(%) 92.95 3.91 0.98 0.55 1.61
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Fig.2 Change of contact resistance with traction current
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Fig.3 Change of contact resistance with sliding speed
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Fig.4 Contact resistance change with contact pressure
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Fig.5 Change of contact resistance with

fluctuation range
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Fig. 6 Equivalence waveform of pressure load changes
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Fig.7 Changes in equivalent post contact resistance
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Fig.8 Change of contact resistance with fluctuation frequency
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Tab.4 Verifies the experimental conditions
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Study on mathematical model of sliding contact resistance of
pantograph under fluctuating load

ZHAO Guo-giang' , ZHANG Jun', CHEN Zhong-hua', WANG Fu-zheng', LU Wei’
(1. College of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China;
2. Dongying Power Supply Company, State Grid Shandong Electric Power Company, Dongying 257000, China)

Abstract: The contact resistance is related to the influence of various factors on the electrical contact of the panto-
graph, and the contact resistance directly reflects the electrical contact performance of the pantograph and network.
The traction current, sliding speed, contact pressure and its fluctuation can all affect the contact resistance of the
pantograph and network. The contact resistance of pantograph catenary under different traction current, sliding
speed, contact pressure, fluctuating amplitude of load and frequency of fluctuation is tested by testing machine.
The trend of contact resistance on these factors is analyzed, and the mechanism of action is elucidated. The re-
search shows that the contact resistance decreases with the increase of traction current, increases linearly with the
increase of sliding speed, decreases with the increase of contact pressure, and weakly increases with the increase of
load amplitude. The change of load frequency has no obvious effect on it. According to the results and theoretical
analysis, a mathematical model of contact resistance about traction current, sliding speed, contact pressure, fluctu-
ation amplitude and frequency is established, and the validity of the model is verified.

Key words: pantograph catenary system; contact resistance; traction current; sliding speed; fluctuating load;

nonlinear fitting



