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Research on active control of rail vehicle bow network system
JIANG Sujie, YANG Jian, YANG Li, KONG Linggiang, ZHOU Qun, FENG Tingli
(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The stable contact force between the train pantograph and the contact network is one of the main factors affecting the
safe operation of the train. Active control of the train bow network system is an effective method to ensure the stability of the bow
network contact force when the train is running. The dynamic model of the pantograph—contact network system is established, and
the PID system and fuzzy synovial membrane control are used to control the bow network system. Based on this, a fuzzy synaptic
adaptive PID controller is proposed. the effects of the three controls are analyzed and compared, so as to provide a scientific

theoretical basis for the study of efficient and intelligent bow network active control system.
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Fig. 1 Schematic diagram of PID control system
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Fig. 2 Fuzzy sliding mode variable structure control structure
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Fig. 3 Fuzzy sliding mode adaptive PID control
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Fig. 4 System contact force fitting curve
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Fig. 5 Contact force (PID) fitting curve
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Fig. 6 Contact force fitting curve (blurred sliding mode)
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Fig. 7 Contact force fitting curve (fuzzy sliding mode PID)
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Fig. 8 four contact force curves
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Tab. 2 Analysis of contact force evaluation indicators
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