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Research on Anti-deterioration Control System for Track Level
Under the Operation of Dynamic Track Stabilizers
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CHEN Chunyang', SUN Xiaoyi'
(1. The 725th Research Institute, China Shipbuilding Industry Corporation, Luoyang 471000, China;
2. School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Dynamic track stabilizers can effectively improve the quality of ballast track bed, however, its current opera-
tion mode will lead to the deterioration of ballast track cross level. To solve this problem, combined with the cumulative sub-
sidence theory of the ballasted track bed, experimental methods are used to investigate the functional relationship between the
amount of track sinkage and the speed, as well as the left and right side downforces and the frequency of the dynamic track
stabilizer, and to establish the transfer function model between the horizontal change of the track and the both side downforce
difference of the stabilizer. For the track level detection of the dynamic track stabilizer, feedforward-feedback control and
Smith's prediction compensation methods are introduced to preadjust and ensure the closed-loop stability of the lag detection
system, while a grey wolf hybrid particle swarm algorithm (GWO-PSO) is used to optimize PID parameters. In Simulink
simulation environment, a track level anti-deterioration control system is built. Simulation results show that the feedforward-
feedback and Smith’s prediction control strategy and PID parameter optimization method by the GWO-PSO can improve the
ITAE of the system by 19. 66 % with an increase in dynamic performance. In analog circuit simulation, the control system re-
duces the magnitude of track level irregularity by 52. 1% , which effectively improves the track level degradation under the ac-
tion of dynamic track stabilizers.

Keywords: dynamic track stabilizer; amount of Track sinkage; track horizontal irregularity; Smith” s prediction com-

pensation; GWO algorithm; PSO algorithm
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