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Design and Implementation of Uncoupling Robot System for Freight Trains

WETI Leilei, WANG Xuemei, NI Wenbo, LUO Fuwen
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Currently, the uncoupling operation of freight trains at marshalling stations is mainly completed manually.
which has the characteristics of high labor intensity and high danger. Therefore, an uncoupling robot system was designed
to achieve automatic uncoupling operation. Based on its task requirements, the overall design scheme of the uncoupling ro-
bot system was determined, and the control system was selected and designed. Based on the D-H parameter method, a ki-
nematic model of the robot was established, and the uncoupling path was planned according to the workspace constraints.
To avoid uncoupling failure caused by the unstable grip of the end effector during the robot's uncoupling process, a grip force
feedback control system based on an expert-PID control algorithm was designed. Finally, an automatic uncoupling test was

conducted in the laboratory. The test results show that the designed uncoupling robot system can achieve stable and fast un-

coupling control, with an average time of about 12. 23 s, providing an effective solution for automatic uncoupling operation

at marshalling stations.

Keywords: marshalling station; freight train; uncoupling robot; system design; grip force control
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