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Abstract

The temperature distribution of pantograph catenary sliding plate is affected by the surface morphol-
ogy, mechanical contact, electrical contact and surface film evolution of pantograph catenary cur-
rent carrying sliding friction pair, and changes dynamically with the contact state and contact spot
size in the process of movement. It is difficult to accurately predict the temperature distribution
using the fully coupled model. In this paper, the fluid solid electrical thermal coupling numerical
analysis is carried out based on COMSOL, and the thermal analysis coefficient is obtained. Then, the
influence of velocity on temperature rise and peak migration is systematically investigated by using
the Gaussian heat source method under the decoupling model. The results show that the heat ab-
sorbed by the sliding plate in the pantograph catenary current carrying sliding friction pair has a
certain relationship with the contact pressure, speed and current. Within a certain speed range, the
temperature rise of the sliding plate will decrease with the increase of the contact pressure, indi-
cating that there is corresponding contact pressure and contact current. The research results pro-
vide reference value for the independent analysis of current carrying pantograph and catenary
components, the selection of pantograph and catenary current and pressure, and the smooth oper-
ation of high-speed trains.
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Figure 1. Model and grid division
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Table 1. Physical parameters of wires and skateboard materials
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Pk} FHAEB(W-(MmK) ™) Bt 2 (3-(kg-K)) HLBEL . (Q-m)

TR 15 660.2 1.23x 10°%
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Figure 2. Diagram of pressure and indentation
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Figure 3. Contact schematic
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Figure 5. Comparison chart of experimental data and simulation data
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Figure 7. Contact surface and lower surface temperature gradient
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Figure 10. Comparison of decoupled models and coupled models
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Figure 12. Contact pressure 70 N
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