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Fig.1 Schematic of sliding electrical contact device
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Tab.1 Material property parameters

P u o/ 1% o/ ¢,/

‘ (S/m)  (W/(m-K)) (ke/m*) (J/(kg-K))
S8 1 4.63x107 171 8890 385
bS5 1 2.43%107 185 2700 897
28 o/ (1/K)  E/Pa v
S8 1.7x107° 1. 10x10" 0.35
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Fig.2  Schematic diagram of simulation model
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Fig.3 Driving current waveform and motion displacement
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Fig.4 Rail temperature distribution
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Fig.5 Rail cross-section temperature distribution
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Fig.6  Rail thermal stress distribution
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Fig.7 Picture of rail section after tests
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Fig.8 Rail temperature with different cross-section shapes
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Fig.9 Rail thermal stress with different cross-section shapes
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Simulation analysis of temperature field and thermal stress of rail
in high speed sliding electrical contact system

ZHENG Du-cheng'*, XU Rong'’, CHENG Wen-ping'”’, ZHAO Wei-kang'*,
YUAN Wei-qun'”®, Yan Ping'”’
(1.Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Key Laboratory of
Power Electronics and Electric Drive, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; In high speed sliding electrical contact system, rail temperature rise and thermal stress have a major im-
pact on rail performance and system efficiency and safety. In order to analyze the temperature field and thermal
stress characteristics of the rail, the electromagnetic-heat transfer-structure coupling model under slider motion is
established by using COMSOL Multiphysics finite element analysis software, and the influence of non-ideal contact
conditions on the temperature of the rail is considered. The simulation results show that the temperature of the rail is
the highest at the starting position of the slider, and the temperature rise of the inner surface of the rail is serious.
During the sliding process, the temperature of the rail does not reach the melting point of the material, but the max-
imum thermal stress is close to the yield strength of the material. Comparing the rail of convex type and the flat
type, the temperature rise and the thermal stress of the convex type are small and its performance is good. The sim-
ulation results provide a theoretical basis for the optimization design of the rail.

Key words: sliding electrical contact; thermal stress; temperature field; non ideal contact; numerical simulation



