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Abstract

According to the structural design scheme of lifting platform for the inspection robot of track-
hanging in a Substation of Chongqing, the FEA model is established with the software Ansys Work-
bench. The first ten natural frequencies and the distributions of the structural strength are ob-
tained, and determined that how the change of positions of the platform affects the LOS (line of
sight) stabilization is the key point of structural analysis. So the parameters and the method of
calculation are defined to describe the variance of the LOS. Finally, the transient responses of these
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parameters in a track-hanging inspection robot due to an impact load are analyzed, and the re-
sponse law of the imaging visual axis is summarized. The analysis results provide methods and ref-
erence for the overall structure of the substation rail inspection robot vibration analysis and visu-
al jitter compensation, and provide the theoretical basis for system dynamics optimization design.
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Figure 1. Finite element model
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Table 1. The first six order natural frequencies of the lifting platform
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Figure 2. Deformation chart of the first six modes
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Figure 3. Schematic diagram for amount of deviation calculating
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Figure 4. Schematic diagram for drift angle calculating
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Figure 5. Axial distance curve under different loads
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Figure 6. Deviation curve due to different loads
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Figure 7. Response curves of drift angles of X-axis due to different loads
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Figure 8. Response curves of drift angles of Y-axis due to different loads
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