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Path Optimization Automatic Control Method for Railway Freight

Car Wheelset Tread Inspection Manipulator
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Abstract: To study the path optimization automatic control method of railway freight car wheelset tread repair manipulator, the
wheel —rail contact theory was selected to divide the long axis and short axis of the manipulator, and the motion trajectory was set
according to the two—point path planning mode to determine the initial and terminal configurations of the manipulator. The
Lagrange method was used to construct the dynamic equation, the parameters related to the operation of joint variables we ‘re
abtained and the kinetic energy and potential energy of the manipulator joint were solved. Through the geometric attitude position
relation, the whole process of manipulator joint movement was substituted, the wheel tread and the manipulator were placed in
two groups of coordinate system, the corresponding coordinate system position vector was obtained, the optimal path selection of
the manipulator was realized by the constraint conditions, and the optimal automatic control method design of the path was
completed. The experimental results show that the control of the six groups of joints of the maintenance manipulator can be
quickly adjusted to the design Angle under the application, and the final angle can be controlled within a small error range,
which can realize the optimal control of the manipulator’s motion path.

Keywords : railroad wagon wheels; maintenance manipulator; maintenance of tread; path optimization control method; work

efficiency; position vector
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