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Abstract: For a certain type of domestic high-speed locomotive with a top speed of 160 km/h, four types of yaw
damper layout schemes were summarized, and the corresponding dynamics models were established by SIMPACK
software. Then, in order to improve the lateral ride comfort and hunting stability of the locomotive, the method of
full factor DOE was utilized to optimize the damping, series stiffness and lateral installation angle of yaw dampers

simultaneously, and the influence law of yaw damper parameters on the locomotive lateral dynamics performance
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was researched through the analysis method of Pearson correlation coefficient. The results show that the layout

scheme of yaw dampers has a significant impact on the locomotive lateral dynamics performance. Specifically,

when the layout scheme of opening outward is adopted, the locomotive can attain a better lateral ride comfort, and

the difference in lateral ride comfort between the front and rear cabs can be eliminated by adjusting the lateral

installation angle. In addition, reducing the damping and series stiffness of yaw dampers is conducive to improving

the locomotive lateral ride comfort and hunting stability, which is regardless of the layout scheme of yaw dampers,

but the influence of the lateral installation angle on lateral dynamics performance is affected by the yaw damper's

layout scheme.

Key words: high-speed locomotive; yaw damper; layout scheme; lateral ride comfort; hunting stability
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Fig.1 Dynamics model of high-speed locomotive
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Table 1 Main dynamics parameters of high speed
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Fig. 2 Schematic diagrams of yaw damper's layout

schemes
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Fig. 4 Lateral ride comfort results of high-speed locomotives
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Fig. 5 Linear stability results of high-speed locomotives
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Fig. 6 Correlation analysis results between optimized parameters and W,
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Fig. 8 Correlation analysis results between optimized parameters and hunting damping ratio
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Fig. 9 Root locus curves changes with lateral installation angle of yaw damper
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Fig. 10 Spectrum analysis results of yaw damper force with different lateral installation angles
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